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PREFACE

The present volume is a revised and enlarged third edition of the book formerly
titled TABLES FOR IDENTIFICATION OF ORGANIC COMPOUNDS. Four new classes of com-
pounds, i.e., sulfonyl chlorides, sulfonamides, thiols and thioethers were added, bringing
the number of classes included in the book to twenty-six. The tables of alkanes,
alkenes, alkynes, aromatic hydrocarbons, phenols, nitriles and sulfonic acids were all
thoroughly revised and considerably enlarged. In all, the addition of 2400 compounds
to the third edition, raised the total number of parent compounds in the book to over
8150.

Three tables containing the dissociation constants of more than 1050 phenols, organic
acids and organic bases were added. Correlation charts for I.R., Far I.R. and N.M.R.
were also included.

Explanatory sections entitled "Explanations and References" precede the tables. In
these sections the formulas of the derivatives and the full reaction equations for their
preparation by the most important methods, together with some essential details and
references to their preparations, are given.

An index covering both the names and synonyms of the compounds was added at
the end of the book. An index listing the names of all tables and major subjects was also
added.

The main objective of this book is to assist chemists in the identification of organic
compounds. The organization of the compounds in classes according to increasing boiling
points should also assist in the search for standard vapor phase chromatography work.

For further information of techniques of organic analysis one or more of the following
books should be consulted:

N. D. Cheronis, J. B. Entrikin and E. M. Hodnett, Semimicro Qualitative Organic
Analysis, 3rd Ed., Interscience Publishers, New York, 1965.

L. Meites, Handbook of Analytical Chemistry, McGraw Hill Book Co., 1963.
F. Feigl, Spot Tests in Organic Analysis, 6th Ed., Elsevier Publishing Co., 1960.
A. I. Vogel, A Textbook of Practical Organic Chemistry, 3rd Ed., Longmans Green and

Co., London, 1957.
R. L. Shriner, R. C. Fuson and D. Y. Curtin, The Systematic Identification of Organic

Compounds, 4th Ed., John Wiley and Sons, New York, 1956.
F. Wild, Characterization of Organic Compounds, 2nd Ed., Cambridge University Press,

1958.

The publication of the third edition would not have been possible without the work
of those involved in the preparation of the earlier editions. The editor is thankful for the
part in the earlier work contributed by Professors M. Frankel, S. Patai and A. Zilkha, and
the late Mr. R. Farkas-Kadmon. Thanks are due also to Mrs. E. Shohamy and Mr. A.
Glazer for assisting in collection of new data, to Mrs. Y. Elmaleh for typing the index,
and especially to Prof. S. Patai, who as consulting editor, read all the new material
and gave many helpful suggestions. The cooperation of Dr. Robert C. Weast and Mrs. F.
Thomas in the publication of the book is gratefully acknowledged.

Z. R.
Jerusalem
January 1967



LIST OF ABBREVIATIONS USED

MD
a

abs
abt
ac a
ac anh
acet
add
al
alk
amor
anh
arom
aqu
asym , as

blk
boil
b p . B P
br
bz
brt
brnsh
Q
CQ

caust
chl
cl -bz
col
comp
cone
cor
cr , cryst
d
d , D

dcnv
dehq
dil
dist
dk
dl , d,l, D,
efflor
et
et ac
eth
exp
fi
fl
fluores
f p
frz

specific rotation
acid j
absolute
about
acetic acid
acetic anhydride
acetone
addition
alcohol
alkal i
amorphous
anhydrous
aromatic
aqueous
asymmetric
blue
black
boiling
boiling point
brown
benzene
bright
brownish
cold
about
caustic
chloroform
chlorobenzene
colorless
compound
concentrated
corrected
crystals
decomposes
dextrorotatory

(or D-configuration)
derivative
deliquescent
dilute
distillate
dark

L racemic
efflorescent
ethyl
ethyl acetate
ether
explodes
from
flakes
fluorescent
freezing point
freezes

um
;Iac
'lit
?lyc
gran
grn
,

htng
hyd

hyg , hygr
;
i
ign
msol
1 ,L

leaf . If
lg
'gr
hq
Ing
It
Ivs
/Ti-
me , meth
micr
mixt
ml
mod
monohyd
monocl
m p , M P
need , nd
0-

ol
or
ord
org
orth
oxid

P-
pa
part
pet
pet eth
ph
ph hydraz
PhNO2

pl
powd

fuming
glacial
glittering
glycerol
granular
green
hot
heating
hydrate or

hydrolyses
hygroscopic
inactive
insoluble
ignites
insoluble
levorotatory

(or L-configura-
tion)

leaflets
large
ligroin
liquid
long
light
leaves
mcts
methyl
microscopic
mixture
milliliter
modification
monohydrate
monochnic
melting point
needles
ortho
olive
orange
ordinary
organic
orthorhombic
oxidation
para
pale
partly
petroleum
petroleum ether
phenyl
phenyl hydrazine
nitrobenzene
plates
powder

pr
purp
pyr
rac

reel
recr
redsh
rhomb
r
rh
s
sec
scar
s h
sh
si
sld
slend
sm
soft
sol , soln
solv
st
stab
subl
sym
tab , tabl
ten
tetr
tol
trans
thk
tncl
trim
uns
unst
vac
V

var
vic-
V1SC

volat
vlt
w
wh
yel
yelsh, ylsh
>
<
oo

xyl

prisms
purple
pyndine
racemic

(or racemate)
rectangular
recrystallization
reddish
rhombic
rapid
rapid heating
soluble
secondary
scarcely
slow heating
short
slightly
solid
slender
fm oilsmall
softens
solution(s)
solvent(s)
steel
stable
sublimes
symmetrical
tablet(s), tables
tertiary
tetragonal
toluene
transparent
thick
tnchmc
tnmenc
unsymmetrical
unstable
vacuum, in vacuo
very
variable
vicinal
viscous
volatile or volatilizes
violet
water
white
yellow
yellowish
above, greater than
below, smaller than
irascible
xylene
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EXPLANATIONS AND REFERENCES TO THE TABLES

The following section gives explanations and references for the preparation of the derivatives appear-
ing in the Tables Formulas of the derivatives as well as the mam methods for their preparation are given
Usually, only the reagents and the solvents required for the preparation of a derivative are mentioned without
specific details for the reaction conditions and the exact procedure The aim of these notes is mainly to enable
the worker to choose the method preferable in the conditions and the reagents available to him in his labora-
tory for the denvatization of his specific compound However, THIS IS ONLY A REFERENCE SECTION
AND NOT AN INSTRUCTION MANUAL AND THE QUOTED REFERENCES SHOULD BE CON-
SULTED FOR THE ACTUAL PREPARATION OF DERIVATIVES, ESPECIALLY REGARDING
SAFETY HAZARDS INVOLVED IN THE WORK.

References are usually given for the preparation of all the derivatives having separate columns in the Tables,
as well as for important ones listed in the "miscellaneous" section of the Tables References to five different
popular analytical textbooks are given, assuming that at least one of them, or another equivalent publication,
would be available to the worker These are

N D Cheroms, J B Entnkin and E M Hodnett, Semimicro Qualitative Organic Analysis, 3rd edition,
Interscience, New York, 1965, quoted in the text as "Cheroms "

R P Linstead and B C L Weedon, A Guide to Qualitative Organic Chemical Analysis, Butterworth Scien-
tific Publication, London, 1956, quoted in the text as "Linstead "

R L Shnner, R C Fuson and D Y Curtin, The Systematic Identification of Organic Compounds, 4th
edition, John Wiley and Sons, New York, 1956, quoted in the text as "Shnner "

A I Vogel, A Textbook of Practical Organic Chemistry, 3rd edition, Longmans, Green and Co , London,
1957, quoted in the text as "Vogel "

F Wild, Characterization of Organic Compounds, 2nd edition, Cambridge University Press, Cambridge,
1958, quoted in the text as "Wild "

In addition, leading references from the original literature are also given Although the literature cover-
age is not complete (especially for the common derivatives) it was attempted to describe different methods, and
to give as many references as possible to less common derivatives having limited scope More references can
be found in the textbooks mentioned above

Derivatives appear either in a separate column or in the "miscellaneous" section in the Tables, where
separate columns are usually given for derivatives which should be tried first, and for which enough data are
available Derivatives which should be tried as a second choice, or preferred derivatives for which not enough
data are available appear in the "miscellaneous" section The explanations and the references for the different
derivatives are arranged usually in the same order as in the Tables Occasionally, this order is changed in the
explanatory notes in order to describe the derivatives in a logical order ( eg , in Table 17 the phenylurethane
appears in a separate column, while the phenylhydantom appears in the "miscellaneous" section in the "ex-
planations and references" section the phenylhydantom appears directly after the phenylurethane)

Derivatives which are followed by an asterisk are those recommended for first trial Other derivatives
should be tried after these

Although "Ar" usually stands for monovalent aromatic group, we used it a few times in the following sec-
tions as a polyvalent aromatic residue This was done only for demonstration purposes

Handbook of tables for Organic Compound Identification, © 1967 CRC

Handbook of tables for Organic Compound Identification, © 1967 CRC



EXPLANATIONS AND REFERENCES TO TABLE I

As a result of their inertness no general suitable derivative exists for alkanes and cycloalkanes Charac-
terization is based only on the physical constants given in the Table melting and boiling points, index of re-
fraction and density Any laboratory text-book will give adequate directions for the determination of these con-
stants

,,r*„
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TABLE I . A L K A N E S AND C Y C L O A L K A N E S
a) Gases and Liquids (Listed in order of increasing b.p.* )**

No

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

Name

Methane
Ethane
Propane
Cyclopropane
2-Methylpropane (Isobutane)
n-Butane
2,2-Dimethylpropane (Neopentane)
Cyclobutane
1,1-Dimethylcyclopropane
2-Methylbutane
trans-l ,2-Dimethylcyclopropane
Ethylcyclopropane
n-Pentane
Methylcyclobutane
m- 1 ,2-Dimethy (cyclopropane
Spiropentane
Cyclopentane
2,2-Dimethylbutane
1,1,2-Trimethylcyclopropane
2,3-Dimethylbulane
2-Methylpentane
3-Methylpentane
1 ,2,3-Trimethylcyclopropane
n-Hexane
Ethylcyclobutane
Methylcyclopentane
2,2-Dimethylpentane
2,4-Dimethylpentane
Cyclohexane
2,2,3-Trimethylbutane
3,3-Dimethylpentane
1 ,1-Dimethylcyclopentane
2,3-Dimethylpentane
2-Methylhexane
(ran.s-l,3-Dimethylcyclopentane
c/s-l,3-Dimethylcyclopentane
3-Methylhexane
lrans-l ,2-Dimethylcyclopentane
3-Ethylpentane
Quadricyclane (Quadncyclo [2,2, 1 ,02 6,03 5 ]

heptane)
n-Heptane
2,2,4-Trimethylpentane
cis-l ,2-Dimethylcyclopentane
Methylcyclohexane
Ethylcyclopentane
1,1,3-Trimethylcyclopentane
2,2-Dimethylhexane
2,5-Dimethylhexane
l,(ra/w-2,cis-4-Trimethylcyclopentane
2,4-Dimethylhexane
2,2,3-Trimelhylpentane
l,rrans-2,o.v-3-Trimethylcyclopentane
3,3-Dimethylhexane
2,3,4-Trimethylpentane
1,1,2-Trirnelhylcyclopentane
2,3,3-Trimethylpentane
2,3-Dimethylhexane
3-Ethyl-2-methylpentane

Boiling
point, °C

-161 49
-8863
-4207
-3286
-11 73
-050

9503
130874 ' ,125
2063
27852
29
3594
36074
363
37
38977
49262
49741
56 7?M

57988
60271
63282
65 7755

6874
7064
71 812
79 197
805
80738
80882
86064
87846
89784
90052
90773
91 725
91 850
91 869
93475
98

98427
99238
99532

100934
103 466
104893
10684
109 103
10929
109 429
109 841
1102
1 1 1 969
113467
113729
11476
115607
11565

Melting
point, *C

-18248T

-183277

-18769T

-12742
-1596
-13835
-1655
-80

- 108 96
-1599

-14941
-129721

-1409
- 107 06
-93 879
-9987

-128538
-15367

-95 348
-14285
-142455
-123811
-119242

6554
-24912

-13446
-69795

-118276
-133702
-133975

-11758
-118604

-9061
- 107 38
-53892

-126593
-138446
-14244
-121 18
-91 20

-13078

-11227
-112705
-126 1
-1092T
-21 64

-10070

-11496

nD°

3326s

342s

37520°
3668
35373
3713
3786
35748
3830
3822
41200
40645
36876
3848 1 9 S

37495
37145
37652
3945"
37486
4020
4097
38215
38145
42623
38944
39092
41356
39196
38485
40894
41074
38864
41200
39339
4804

38764
39145
42217
42312
41981
41119
39349
39246
41060
39534
40295
4138
40009
40422
42298
40750
40113
40401

Df

05005s

0 720-™
0 5572s

0 5788s

0 5910s

0 7038°
06589
061967
06769
06839
0 62624
06933
06928
0755
0 74538
064916
06822I9S

066164
065315
066431
0 6946 l8

0 65937
07280
074864
0 67385
0 67270
0 77855
069011
0 69327
075448
0 69508
0 67859
074479
0 74880
068713
075144
069816

0 68376
0 69192
0 77262
0 76939
076647
0 74825
0 69528
0 69354
0 74727
070036
071602
07535
07100
071906
0 77252
072619
071214
071932

•Derivative data given in order m p , crystal color, solvent from which crystallized
*T = triple point, S = at saturation pressure



TABLE I. ALKANES AND CYCLOALKANES
a) Gases and Liquids (Listed in order of increasing b.p.*) (Continued)

No

59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
1 1 1
112
1 1 3
114
115
116
1 1 7

Name

l,as-2,trans-4-Tr\mettiylcyclofeataae
l,fi.v-2,(ra/w-3-Triitiethylcyclopentane
2-Methylheptane
4-Methylheptane
3,4-Dimethylhexane
l,ru-2,m-4-Trimetliylcvclopentane
3-Ethyl-3-methylpentane
3-Ethylhexane
3-Methylheptane
Cycloheptane (Suberane)
trans- 1 ,4-Dimethylcy clohexane
1,1-Dimethylcyclohexane
ru-M-Dimetliylcyclohexane
fra/tt-l-Ethyl-3-methylcyclopentane
(rani-l-Ethyl-2-methylcyclopentane
cw-l-Ethyl-3-methylcyclopentane
1-Ethyl-l-methylcyclopcntane
2,2,4,4-Tetramethylpentane
l,CM-2,cw-3-Trimethylcyclopentane
trans-l ,2-Dimethy Icyclohexanc
2,2,5-Trimethylhexane
CM-l,4-Dimethylcycl0hexane
/ra/jj-13-Dimcthylcyclohexane
n-Octane
Isopropylcyclopentane
2,2,4-Trimethylhexane
ro-l-Ethyl-2-methylcyclopentane
as-l ,2-Dimethylcyclohexane
2,4,4-Tnmethylhexane
n-Propylcyclopentane
2,3,5-Trimerhylhexane
Ethylcyclohexane
2,2-Dimethylheptane
2,2,3,4-TetramethylpCTtane
2,4-Dimethylheptane
Methylcycloheptane
2,2,3-Trime(hvlhexanc
4-Ethyl-2-methylhexane
3-Ethyl-2,2-dimcthylpentane
4,4-Dimethvlheptane
2.6-Dimethylheptane
2,5-Dimethylheptane
3,5-Dimethylheptane
Bicyclo[4.2.0]octane
m-Bicyclo[3.3.0)octane
2,4-Dimethyl-3-ethylpentane
1 , 1 ,3-Trimeth v Icyclohexane
33-Dimethylheptane
2,2,5,5-Tetramethylhexane
23J-Trimethylhexane
3-E(hyl-2-methylhexanc
(rara-13.S-Trimethylcyclohexane
2.3,4-Trime(hylhcxane
as-l ,3,5-Trimethylcyclohexaiie
/ran.s-l,2,4-Trimethylcyclohexane
2,2,3,3-Tetramethylpentane
4-Ethyl-3-meehylhexane
3J,4-Trimcthylhexane
23-Dimethylheptane

Boiling
point, °C

1 1 6 7 3 1
1 1 7 5
117647
117709
117725
118
118259
118534
118925
118 20
119351
119543
120088
1208
121 2
121 4
121 522
122284
1230
123419
124084
124 321
12445
125665
126419
12654
128050
129 728
13038
1308
131 34
131 783
13269
133016
1335
133 5
1336
1338
13383
1352
13521
1360
1360
1360
136-65
13673
137-8
1373
1375
13768
138
138 5-9"4

1390
140-0 5752

140-1
140 274
1404
14046
1405

Melting
point, "C

-13255
-112
-10904
-120955

-9087

-1205
-798

-36962
- 33 495
-75573

-108

- 143 80
-6654

-11643
-88 194

-10578
- 87 436
-90 108
-56795

- 1 1 1 375
-120
- 105 95
-50023

-11338
- 1 1 8 7
-1278
- 1 1 1 323
-1130
-121 09

-992

-1029

-1222

- 1 1 6 8 0

-99

-101 2

ng>

41855
4218
39494
39792
40406
422
40775
40162
39848
4449
42090
42900
42294
4186
4219
4203
42718
40694
4262
42695
39972
42966
43085
39743
42582
4033
42933
43596
40745
4266
4061
43304
4016
41472
4033
4410
4105
4068
4123
4076
4007
4038
4067
4613
4595 "
4137
4362
4085
40550
4141
4120
42740H

4144
43010H

43121He
42360
416

1 4 1 7 8
14085

Df

0 76345
07704
0 69792
070463
071923
0766
0 72742
071358
0 70582
0 8275°
0 76255
078094
076603
07619
07690
07724
078093
071947
07792
077601
0 70721
0 78285
0 78472
0 70252
0 77653
07156
0 78522
0 79627
072381
07761
07219
0 78792
07105
0 73895
0716
08052
07292
0723
07348
0725
07089
0715
0723
08573
0 86382S

07379
0 78682S

0725
071875
0738
0731
07720
07392
07773
07813
0 75666
0742
07454
07260

'Derivative data given in order m p , crystal color, solvent from which crystallized



TABLE I. ALKANES AND CYCLOALKANES
a) Gases and Liquids (Listed in order of increasing b.p.*) (Continued)

No

118
U9
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
1 38
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162'
163
164
165
166
167
168
169
170
171
172
173
174
175
176

Name

3,4-Dimethylheptane
3-Ethyl-3-methylhexane
4-Ethylheplane
2,3,3,4-Tetramethylpentane
23-Dimethyl-3-ethylpentane
»ran.s-l,2,3-Triniethylcyclohexane
l-Isopropyl-3-methylcyclopentane(Pulegan)
4-Methyloctane
l-Isopropyl-2-methylcyclopentane
3-Ethylheptane
2-Methyloctane
nj-l,2J-Trimethylcyclohexane
3-Methyloctane
2,4,6-Trimethylheptane
cu-l,2,4-Trimethylcyclohexane
3,3-Diethylpentane
2,2-Dimethyl-4-«thylhexane
2,2,4-Trimelhylheptane
2,2,4,5-Tetramethylhexane
2,2,5-Trimetbylheptane
2,2,6-Trimethylheptane
2,23,5-Tetramethylhexane
Nopinane (7,7-Dimethylbicyclo[3 1 1 [heptane)
lram-l-Elhyl-4-nie(hylcyclohexane
Cyclooctane
l-Ethyl-2-methylcyclohexane
n-Nonane
l,3J-Trimethylbicyclo|2.2.1)heptane(Fenchane)
rrans-l-Ethyl-4-methylcyclohexane
ns-1,1 J,5-Tetramethylc>clohexane
oj-l-Ethyl-4-methylcyclohexane
2,5,5-Trimethylheptane
2,4,4-Tnmetbylheptane
23,3,5-Tetramethylhe*ane
2,2,4,4-Tetramethylhexane
Isopropylcydohexane
1 ,M3-Tetramethylcyclohexane
2,23,4-Tetramethylhexane
2,2-Dimethyloctane
3-Ethyl-2,2,4-trime(hylpentane
33,5-Trimethylheptane
2,3,6-Trimethylheptane
2,4-Dimethyloctane
</,/-( is-l-Ethyl-3-methylcyclohexane
</,/-2,5-Dimethyloctane
1 ,1 3,5-Tetramethylcyclohexane
n-Butylcyclopen(ane
n-Propylcyclohexane
2,3,5-Trimethylheptane
2,5-Dimethyl-3-eIhylhexane
2,4,5-Trimethylheptane
2,4-Dimethyl-3-isopropylpentane
2,2,3-Trimethylheptane •
2,4-Dimethyl-4-ethylhexane
2,2-Dimethyl-3-ethylhexane
2,23,4,4-Pentamethylpentane
1 , 1 ,3,4-Tetramethy Icyclohexane
S-Ethyl-2-methylheplane
2,7-Dimethyloctane

Boiling
point, °C

1406
1406
141 2
141 551
142
142 3 5792

142 4
14248
142 5"9

1430
14326
144-6753

144 18
1448
146
146 168
147
1477
1478
148
1482
1484
1497.7

14905- 15
150"°
150 2
15081
151 2
151 69
1524-5
15255 60
1528
153
153
1533
1545
1548-50
1549
155
1 5 5 3
1556
1557
1558 60
15597
156-8
1564 5
15656
156724
157
157
157
157
158
158
159
1593
1 5 9 5 - 6 1
1597
1599

Melting
point, °C

-102 123

- 1 1 3 2

-804

-1076

-33 11

-808
14(43)

-53519

-898

- 107 985
-9490

nff

4 1 1 1
4142
4096
42222
419
43582 He
4236
4061
4279
4093
4031
43682He

4062
4071
43209
42051
4131
4092
41318
409
4059
4142
4641
4304
4586
432
40542
44714
4382
4319
4374
4136
412
4196
4208
44095
4374
4226
4082
4223
4170
4125

1 4090
1 4432
1 4160

4370
4316
43705
416
416
4160
42463
417
419
420
43069
4380
4134
4086

Dl"

07314
0741
0730
075473
0754
07914
0 773022

07199
07792
0727
07134
07930
07207
07225
0786
0 75359
0733
07275
073546
0726
07195
07378
0 8 6 1 1 H
07798
08349
0784
071763
08345
07972
07813
07969
07368
0733
0746
07470
080232
07936
07548
07245
07571
07428
07345
0 725918
08094
07370
07929
07846
079360
0741
0741
0741
0 75830
07420
0747
0749
0 76703
07976
0736
07242

'Derivative data given in order m p , crystal color, solvent from which crystallized



TABLE I. ALKANES AND CYCLOALKANES
a) Gases and Liquids (Listed in order of increasing b.p.*) (Continued)

No

177
178
179
180
181
182
183
184

185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
2 1 1
212
213
214

215
216
217
218
219

220
221
222
223
224
225
226
227
228
229

230
231

Name

3,6-Dimethyloctane
3,5-Dimethyloctane
4-Isopropylheptane
2,3,3-Trimethylheptane
4-Ethyl-2-methylheptane
2,6-Oimethyloctane
2,2,3,3-Tetramethylhexane
(raw-l-Isopropyl-4-methylcyclohexane
(/)-Menthane)

4,4-Dimethyloctane
2,3.4, 5-Tetramcthylhexane
S-Ethyl-3-methylheptane
3,3-DimethyIoctane
4,5-Dimethyloctane
3,4-Diethylhexane
4-Propylheptane
l,l,4-Trimethylcycloheptane(Eucarvane)
fra«.s-l,2,3>5-Tetramethylcyclohexane
2,3,4,4-Tclrame(hylhcxane
2,3,4-Trimethvlheptane
3-Isopropyl-2-methylhexane
2,2,7-Trimethylbicyclo[2.2.1]heptane(a-Fenchane)
3-Ethyl-3-methylheptane
2,4-Dimethyl-3-«thylhexane
3,4.4-Trimethylheptane
3,3,4-Trimethylheptane
3,4,5-Trimethylheptane
23-Dimethyl^-ethylhexane
1 -Methyl-3-propylcyclohexane
2,3-Dimethyloctane
dJ-Pinane
2,3,3,4- Telramethylhexane
3,3-DimeHiyl-4-ethylhexane
5-Methylnonane
4-Methylnonane
3-Ethyl-2-methylheptane
3,4-DimethyIoctane
d-a-Pinane
^,/-l-Isopropyl-3-methyicyclohexane

(</,/-m-Menthane)
2,2,3,3,4-Pentamelhylpc'ntane
//•ani-l,2,4,S-Tetramethylcyclohexane
3,3-Diethylhexane
2-Methylnonane
rf-l-Isopropyl-3-methylcyclohexane

((/-m-Menthane)
3-Ethyl-4-methylheptane
4-Ethyl-3-methylheptani'
4-EthyM-tncthylheptanc
/-/J-Pinane
3-Methylnonane
3-Ethyloctane
4-Ethyloctane
3-Ethyl-2,2,3-trimethylpentane
/-l-Isopropyl-3-methylcyclohexane (/-m-Menthane)
cis-l-Isopropyl-4-methylcyclohexane

(m-^-Menthani1)
c«-l,2,3,5-Tetramethylcyclohexane
2,3-Dimethyl-3-ethylhexane

Boiling
point, °C

160
160
160
160
160
160-05
1603
161

161
161
161
161 2
162
162
162
162 3"°
162 4
1622
163
163
1635 457 5 3

1638
164
164
164
164
164
164-5(171 3)
1644 467 6 4

1645 50
1646
165
165 1
1 6 5 7
166
166
166 657 6 2

166 7

166 1
1662-80
1663
1668
167

167
167
167
167 5-8748

1678
168
168
168
168
1685

168-70762

169

Melting
point, °C

-877
-987

-745

-848

<

1 4145'"
1 413
1 417
1 4202
1 413
1 4 1 1 3
1 42818
1 4393

1 4144
1 424
1 414
1 4165
14173
1 420
1 4150
1 4420
1 44657 He

1 4270
1 421
1 421
1 4590
1 4208
1 424
1 424
1 424
1 424
1 424
14377
1 4152
1 4609
1 4297
1 427
1 4122
1 4123
1 418
1 4182
1 4630
1 4424

1 43606
] 44446He

1 428
1 4099
1 44623

1 422
1 422
1421
1 4605
1 4125
1 416
1 416
1 436
1 4358
1 4515

1 44847He

1 427

D,'

07363
0736
0741
07488
0736
07285
0 76446
0792

07347
0757
0737
07390
07458
0754
07364
08011
08140
07639
0751
0751
08579
07501
0759
0757
0757
0759
0759
0 789521

07377
08551
07694
0764
07326
07323
0746
0746
08560
0 7965 24

078009
08100
0767
07281
08116 2 3

0753
0753
0752
08567
07334
0740
0740
0781
07938
0816

08166
0765

•Derivative data given in order m p , crystal color solvent from which crystallized



TABLE I . A L K A N E S AND C Y C L O A L K A N E S
a) Gases and Liquids (Listed in order of increasing b.p.*) (Continued)

No

232

233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278

Name

l-Isopropyl-4-methylcyclohexane
(p-Menthane)

3,4-Dimethyl-3-ethylhexane
3,3,4.4-Tetramethylhexane
Cyclononane
l-lsopropyl-2-methylcyclohexane(o-Memhane)
m-l,2,4,5-Tetramethylcyclohexane
1-Methyl-l-propylcyclohexane
/t-Decane
I-Methyl-4-propylcyclohexane
l-Methyl-2-propylcyclohexane
/i-Pentylcyclopentane
n-Butylcyclohexane
rrani-Decahydronaphthalene((raM-Decalin)
Isoamylcyclohexane
as-Decahydronaphthalene(as-Decahn)
n-Undecane (n Hendecane)
Cyclodecane
n-Pentylcyclohexane
n-Hexylcvclopentane
9-Methyl-;ra/n-decahydronaphthalene
l,l(l-[)iitiethyl-/rattv-decahydronaphthalene
9-Methyl-m-decahydronaphthalene
H-Dodecane
1,10-Dimethyl-m-decahvdronaphthalene
n-Hexylcyclohexane
n-Heptvlcyclopentane
9-K(hyl-/ra«A-decahydronaphthalenf
9-Ethyl-cw-decahydronaphthalene
l-Methyl-frans-decahydronaphthalene
n-Tridecane
Bicyclohexyl
«-Octylcyclopenlane
w-Heptvlcyclohexane
n-Tetradecane
n-Nonylcyclopentane
n-Octylcyclohexane
n-Pentadecane
n-Decylcyclopentane
n-Nonylcyclohexane
fl-Undecylcyclopentane(n-Hendecylcyclopentane)
n-Decylcyclohexane
2-Methylheptadecane
fl-Dodecylcyclopentane

n-Undecylcyclohexane (n-Hendecylcyclohexane)
n-Tridecylcyclopentane
n-Dodecylcyclohexane
rt-Tetradecylcyclopentane

169 70

170
170
170-2
1 7 1
171'"
172
174 123
1743-7 1
175 5 6 0 7 f c

180 60 10

180947
18725
193
19569
19589
201
2028
203
205.77'"
213 83'"
215 85'°
2 1 6 2 7 8 , 5 1 84'
220,8899"'
2240,920"'
224
225 9306'"
233 99'°
235, 101'°
23544 6635'
236 5 7 5 , 100'°
243
244
2 3 5 5 7 , 8 0 1 3 '
262
264
27063 ,9326 '
2793
282
296
299
3 1 1 , 178 515

312
316
327
331
341

Boiling
point, °C

9 7

-29661

-83
-74725
-3040

-4301
- 25 594

9 6
- 5 7 5

-9 587 (-12)

-43

-5392
3 5-40

5863

9926

5 8
5

1 2 5
9

n20no

1 4375"

431
4368
4328"
447 "
44647 He

4440
4 1 1 8 9
4393
4468 ">
4358
44075
4695
4423
4810
41716
4692
4437
4392
4631
4659
4804
42160
4812
4462
4421
466
480
4270
4256
4795
4446
4484
4289
4467
4503
4319
44862
4519
4503
45338
4394"
4518
4547
4531
4559
4543

Df

07929

0772
07824
08534'5 '
08135"
08122
0 8 1 0 1
0 73005
0798
08130"
07912
079918
08699
08023
08965
074017
085772 0 4

08037
07965
08620
08633
08910
0 74869
08896
08076
08010
08610
08860

07564
08848
08048
08109
07628
08081
08138
07685
081097
0 8 1 6 3
08135
081858
07838'5

08158
08206
08178
08223
08196

'Derivative data given in order m p , crystal color, solvent from which crystallized



TABLE I. ALKANES AND CYCLOALKANES
b) Solids (Listed in order of increasing m.p.*)**

No

1

3

4
5

6
7
8

9
in
i i

i?
n
14

is
16
17

18
19
70

~>\
1-1

71

">4
75
~>f>

11
•>8
79

V}
11

11

11

14

IS
16
17
18

19
<in
41
47

41
44
4S

Name

Pentadecylcyclopentane
n-Hexadecane (Cetane)

Tridecylcydohexane
Hexadecylcyclopentane
n-Heptadecane .

Tetradecylcyclohexane . .
Heptadecylcyctopentane . .
n-Octadecane .. .

/i-Nonadecane

Hexadecylcyclohexane
Nonadecylcyclopentane
/t-Eicosane

n-Heoeicosane

n-Docosane

n-Tricosane

rt-Pentacosane

Nortricyclene(Tricyclo[2 2 1 02-6]heptane)
/i-Hexaeosane ,

Melting
point, °C

17
18 165

18.5
21
21.98

24
27
28.18

29
30
32 1

336
35
368

37 8
38
405

41 6
42
44.4(47)

45
45 2
47.6

48 5
49
509

51
51 5
53.7

54
544
56
56
56.4

57
57
59
590

595
60-1
61
61 4

61 9
63
63 7

Boiling
point, °C

355
286.793;

105.20'
346

301.82-
117.26'

316.12;
128.28'

329.7-
138.8'

342.7;
148.9'

356.5;
152.94'

368.6;
161.88'

380.2;
170.48'

391 3-
I78.71

401.9;
186.55'

106-7
412.2;

194.18'
93-808

422 !•
201.54'

431.6-
208.58'

440.8;
172.36°-'

"D

1.45542"
1. 43453 "'

1 .45702"
1.4543"
1.4348":
1.4369',?

I.455926

1 .453230

1.4I9170;
1.4390^°

1 454530

1.454130

1 .42 1 1 ;°;
1.4409^°

1 .4596$
1. 45888"
1.423070;

1 .44268"
1 4603™
1 4595 Jf
1.424770;

I.444I2]1

1 4610^"
1 4602 fj°
1.4260'°;

1. 44558"
1 46088"
1 461681

1.427620;
1. 44688"

1 46228"
1 46148"
1 428670;
1.44808"

1 46 19$
1 462 7 81

1.430270;
1.4491??

1 46248"
1 46328"
1 46288"

1.431070;
1.45018"

1 46378"
1 4633??
1 4321™;

1.45118"
1.4641??
1 459261-s

1.46378"
1 .4330'°;
1.45208"

1.4645??
1 .4640??
0.7797'5;

1.4529??

D,

0.82 132<1

0.7734 20

0.823920

0.8I942*
0.774525;
0.7780?"

0.822 12S

0.81 73 30

0.775 IM;
0.78198"

0820 130

0818630

0.778730;
0.7855??

0.82798"
0.826681

0.755070;
0.7887??

0 8290??
0 82768"
0.758370;

0.7917??
0 83008"
0 82868"
0.763 17 0

0.8295??
0.8310??
0.764 170;
0.79698"

0.8318??
0.83048"
0.765770;
0.7991??

0.8312??
0.83268"
0.76937";

0.8012??
0.8319??
0.83348"
0 83268"

0.7704 70;
0.8032??

0.8341??
0.8333??
0.773270;

0.8050??
0.8347??
0.8634615

0.8339??
0.775070;
0.8067??

0.8353??
0.8345??
1.436 165;
0.8083??

•Derivative data given in order: m.p., crystal color, solvent from which crystallized.
*U = undercooled liquid.



TABLE I. ALKANES AND CYCLOALKANES
b) Solids (Listed in order of increasing m.p.* )** (Continued)

No

46
47
48

49

50
51
52

53
54
55

56
57
58
59
60
61

62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

Name

Hexacosylcyclohexane
Triacontylcyclopentane
(/./-Isobornane
(2,2,3-Tnmethylbicyclo[2 2 Ijheptane)

n-Triaconlane

Heptacosylcyclohexane
Henlriaconlylcyclopentane
n-Hentriacontane

Octacosylcyclohexane
Dotriacontylcyclopentane
n-Dotriacontane (Bicety!)

Nonacosylcyclohexane
Trilriacontylcyclopentane
Tritriacontane
Triacontylcyclohexane
Tetratriacontylcyclopentane
Tetratriacontane

28-Methylnonacosane
Hentriacontylcyclohexane
Pentatriacontylcyclopentane
Pentatriacontane
Dotriacontylcyclohexane
Hexatriacontylcyclopentane
Hexatriacontane
Tritriacontylcyclohexane
Heplatriacontane
Tetratriacontylcyclohexane
Octatriacontane
Pentatriacontylcyclohexanc
Nonatriaconlane
Hexatriacontylcyclohexane
Tetracontane
Norbornane(Bicyclo[2 2 l]heptane)
2.233-Telramethylbutanc

Bornane (Camphane)
Adamantane

Melting
point, °C

64
65
65-7

658

66 1
67
679

68
69
697

699
70
71 4
71 6
72
726,

73 1
73 4
7 3 3
74
747
748
75
762
763
777
777
79
79 1
803
804
81 5
86-7, subl

10069
158 9, subl
268(252 3)

Boiling
point, °C

4497,
22200'

458,
184 17° '

467,
2348'

285 43

222" 3

331

10647

ID

1 4649ft1

1 4644 ft1

1 4418667

1 4348™,
1 45366°

1 46536°
1 46486°
1 45436°

1 46566°
1 465 16°
1 45506°

1 46596°
1 46546°
1 4557ff
1 46626°
1 46576°
1 4296"°,

1 45636°

1 4665 ff
1 46606°
1 45686°
1 4668??
1 46626°
1 45736°
1 46706°
1 45786°
1 46736°
1 45836°
1 46756°
1 45886°
1 46786°
1 45936°

1 469520

1 568

D,

0 83596°
0 83506°
0 82757"

0 7797™,

0 80976°
0 83656°
0 83566°
081116°

0 83706°
0 83606°
07791",

081246°
0 83746°
0 83656°
081366°
0 83796°
0 83706°
0 772890,

081486°

0 83836°
0 83746°
081576°
0 83886°
0 83786°
081696°
083916°
081796°
0 83956°
081886°
0 83996°
081976°
0 84026°
0 82056°

0 8242&i,d

1 07sohd

'Derivative data given in order m p , crystal color, solvent from which crystallized
**U = undercooled liquid



EXPLANATIONS AND REFERENCES TO TABLE II

Bromine addition compound. *

RCH=CHR' + Br2 -» RCHBr— CHBrR'
Bromine addition

compound

From the alkene and bromine in carbon tetrachloride.
For directions and examples see: Cheronis, p. 576; Shriner, p. 106.
From the alkene and bromine in water.
See: Vogel, p. 241.
From the alkene and bromine in chloroform.
See: C. G. Schmitt and C. E. Boord, / Amer. Chem. Soc., 54, 751 (1932).

2,4-Dinitrobenzenesulfenyl chloride addition compound. *

NO2

RCH=CHR' + 02N— / \— SCI — RCHC1— CHR'S—f V-NO2

2,4-Dinitrobenzenesulfenyl
chloride adduct

From the alkene and 2,4-dinitrobenzenesulfenyl chloride in glacial acetic acid.
For directions and examples see: Cheronis, p. 577; N. Kharasch and C. M. Buess, J. Amer. Chem. Soc.,

71,2724(1949); D. J. Cram, J. Amer. Chem. Soc., 71, 3883 (1949); N. Kharasch, C. M. Buess and S. I. Stra-
shun, J. Amer. Chem. Soc., 74, 3422 (1952).

From the alkene and 2,4-dinitrobenzenesulfenyl chloride in benzene or in carbon tetrachloride.
See: N. Kharasch and C. M. Buess, /. Amer. Chem. Soc., 71, 2724 (1949).

S-Alkylmercaptosuccinic acjd. *
R

HSCHCOOH RCH2CHSCHCOOH
RCH=CHR' + | -» |

CH2COOH CH2COOH
S-Alkylmercaptosuccinic

acid

From the alkene, mercaptosuccinic acid and benzoyl peroxide in methanol.
For directions and examples see: J. G. Hendrickson and L. F. Hatch, / Org. Chem., 25, 1747(1960).

Maleic anhydride adduct (from dienesj.

CHR

f + r~
co> - I

CH CH-CO^ CH CH-CO
^

Maleic anhydride
adduct

From the diene and maleic anhydride in benzene.
For directions and examples see: Linstead, p. 5 1 ; Vogel, p. 943.
From the diene and maleic anhydride in xylene.
See: Linstead, p. 51.
For general references see: M. C. Kloetzel in Organic Reactions, Vol. 4 (Ed. R. Adams), John Wiley and

Sons, New York, 1948, p. 1; H. L. Holmes in Organic Reactions, Vol. 4, (Ed. R. Adams), John Wiley and Sons,
New York, 1948, p. 60; O. Diels and K. Alder, Chem. Ber., 62, 2081 (1929).

Nitrosochloride addition compound.

RCH=CHR' + NOC1 — • RCH(NO)CHC1R'
Nitrosochloride

adduct

•Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.
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EXPLANATIONS AND REFERENCES TO TABLE II (Continued)

From the alkene and nitrosyl chloride (prepared from sodium nitrite in concentrated hydrochloric acid)
in ether-acetic acid mixture.

For directions and examples see: Linstead, p. 52; R. Perrot, Compl. Rend., 203,329(1936).
From the alkene and nitrosyl chloride (prepared from thionyl chloride and nitrogen trioxide) in ether.
See: M. Tuot, Compl. Rend., 204,697 (1937).

•Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.

11



TABLE I I . O R G A N I C D E R I V A T I V E S OF A L K E N E S , CYCLOALKENES,
D I E N E S A N D POLYENES

a) Liquids 1) (Listed in order of increasing b.p.* )**

No

1

2
3
4
5

6

7

8
9

10
11

12
13

14

15

16
17

18
19
20

21

22

23

24

25

26
27

Name

Erhene(Ethylene)
Propene (Propylene)
Cyclopropene
Allene
2-Methylpropene

1-Butene

1,3-Butadiene

lrani-2-Buteae.
Cyclobutene
as 2-Butene
1,2-Butadiene
(Methyla l lene)

3-Methyl-l-butene
1,4-Pentadiene

1-Pentene

2-Methyl-l-butene

3-Methylcyclobutene
2-Methvl-l,3-

butadiene (Isoprene)

/rans-2-Pentene
m-2-Pentene
1-Methyl-l-oclo-
butene

2-Methvl-2-butene

3-Methvl-l,2-bula-
diene(l 1 Dimethyl-
a l lene)

Cyclopentadiene

1,3-Penladiene
(Piperylene)

3,3-Dimethyl-l-butene

1, lrart?-3-Pentadiene
l,«s-3-Pentadiene

Boiling
point
•c

-10371
-47 70
-36'"
-345
-690

-626

-441

088
2 4
372
1085

2006
2597

2997

31 16

32
3407

3635
3694
37 1

38 57

40

4083 '

41 1

41 24

4203
4407

Melting
point

•c

-169 15T

-185 25T

-136
-14035

-18535

-10892

-105 55

-13891
-136 19

-16849
-14828

-16522

-13756

-14595

-14024
-151 39

-13377

-85

-889

-1152

-8747
- 140 82

no

1 3467

1 3465

1 4292 '
0650 '

1 4208'

1 3643
1 38876

1 37148

1 3778

1 4005
1 42194

1 3793
1 3830
1 4088

1 3874

1 410

1 4398 ' » 5

1 4309

1 3760

1 43008
1 43634

D;°

0 384"
05139

0 5942s

05951

06255 '

0 6042s

0733°
06306'
0652s

06272
0 66706

0 64050

06504

0 68095

06482
06556
07244

06623

0680

07983"

06803

06529

0 67603
069102

Bromine addition product

x-Bromo-

dl-

dl-

telra-
di-

d,-

telra-

di-

di-
letra-

di-
lelra

di-

di-

di-
tetra-

di-
di-

tetra-

tetra-

di-

etra-
eira-

B P . ' C

131 36
141 99

149

1663

161 0

161 0
975

61 2"

68"

474 48"

90-6"
155
60'2

91 0™
92 4™

150 21

953
56'"

13IJ

13I J

M P / C

983
-555

107

118 Igr

-2

855 60,
eth

1 1 4 5 , a l

115,al
115, al

"B

1 53868
1 52004

1 6200
1 5080

1 5150

1 5110

1 5110
1 6070

1 50932

1 5012"

1 5088

1 5096
1 5096

1 594"

1 5109

D;°

2 1792
1 93268

2703
1 7595

1 7951

1 7852

1 7852
25085

I 6776

1 592'»

1 6711

1 6809
1 6817

2 305"

1 5615

Miscellaneous

2,4 Dmitrophenyl-
sulfenyl chloride.
86 7

2.4-Dimtrophenyl-
sulfenyl chloride.
775 85

Mercaptosuccmic
acid adduct.
1073 6

Mercaptosuccmic
acid adduct.
1223-6

Maleicanh adduct.
63-4, Igr

Nitrosochlonde, 74,
Mercaptosuccmic
acid adduct.
1537-40

Dimer 32, Maleic
anh adduct, 164
5 Benzoqumone
adduct, 75 6

Maleic anh adduct.
61, pet eth , Oxid
byKMnO,-*
HCOOH +
CH,COOH

* Derivative data given in order m p , crystal color, solvent from which crystallized
**T = triple point, S = at saturation pressure
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TABLE I I . O R G A N I C D E R I V A T I V E S O F A L K E N E S , C Y C L O A L K E N E S ,
DIENES AND POLYENES

a) Liquids 1) (Listed in order of increasing b.p.)* (Continued)

No

28

29

30

31

32
33

34
35

36

37

38

39
40

41
42
43
44
45

46
47

48

49
50

51
52

53
54

55

Name

Cyclopentene

1,2-Pentadiene
(Ethylallene)

2,3-Pentadiene ( l 3-
Dimethylallene)

4-Methyl-l-pentene

3-Methyl-l-pentene
3-Methyl-l,4-pen(a-

diene
2,3-Dimethyl-l-butene
2-Methyl-l,4-pen(a-
dicne

4-Methyl-m-2-
pentene

4-Methyl-/ra«i-2-
pentene

1,5-Hexadiene
(Bia l ly l )

2-Methyl-l-pentene
1-Hexene

2-Ethyl-l-butene
/ranj-13-Hexadiene
3-Methylcyclopentene
m-3-Hexene
3-Hexene (cis-lrans

mixture)
rrani-3-Hexene
2-Methyl-2-pentene

3-Methyl-/ra/)i-2-
pentene

rro«5-2-Hexene
2-Hcxene (cis-trans

mixture)
2,3-Hexadiene
2,3-Dimelhyl-M-
butadiene

c«-2-Hexene
4-Methyl-l,2-penta-

diene(l-Isopropyl-
allene)

3-Methyl-cw-2-
pentene

Boiling

point
•c

4424

4486

4827

5388

54 14
55

5567
56

563

58 55

5946

607
6349

64 6
645 55
650
6644
66 6-67

6708
6729

6763

6787
679 8 1

68
6878

6884
70

7045

Melting
point

•c

-13508

-13726

-12526

-15363

-1530

-15727

-13443

-14081

-1408

-13572
-13982

-131 53

-13782

-11343
-1357

-13484

-13297

-7601

-141 14

-13845

"8

1 42246

1 42091

1 42842

1 3828

1 3842
1 405

1 3904
1 405

1 3880

1 3889

1 4042

1 3920
1 38788

1 3969
1 4060"
1 4207
1 3947
1 3942

1 3943
1 4004

1 4016

1 3935
1 3928

1 395
I 4394

1 3977
1 424

1 4045

DP

077199

0 69257

0 69502

06642

06675
0695

06779
0694

06690

06686

06923

06817
067317

06894
06925"
07622
06796
06816

06772
06863

06942

06784
06813

0680
07267

06869
0708

06986

Bromine addition product

x Bromo

dl-

letra-

di

di

di-

di

di-

lelra-

di
di-

di-
lelra-

di
di-

di-
di-

di-

di-
di-

di-
tetra-

di-

di-

B P 'C

71 5"

94 6" '

87"

99"'

80'

72 3'"

78"

87 8'°
89 90'"

872 '

80 1 I J

80 \"

80 I 1 3

71-2"

72 4"

90'"
9016

90'6

72-415

M P 'C

52

19

47, Igr
138, bz

nb°

1 5MO"

1 4980

1 5060

1 5105

1 5060

1 5070

1 5015
1 5024

1 S I I 2

1 5045
1 5045

1 5045
1 5063

1 5085

1 5025
1 5025

1 5025

1 5085

D;°

1 8713"

2 3469 \:

1 5689

1 6016

1 6033

1 5983

1 5996

1 5581
1 5774

1 6045

1 6027
1 6027

1 6027
1 5849

1 5812
1 5812

1 5812

Miscellaneous

Mercaptosuccmic
acidadduct
142 8 3 1 Pseudo-
mtrosite 69 70
Perbenzoic acid
oxid —epoxy-
cyclopentane
b p 102 3

Mercaptosuccmic
acid adduct
1026 9

Oil HNO3-»suc-
cmicac 185

2,4-Dimtrophenyl-
sulfenyl chloride
61 2 Mercapto-
succmic acid ad-
duct, 94 5 5 7

MercaptosucciTiic
acid adduct,
152 1 6

Maleic anh adduct.
78-9

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE II . O R G A N I C D E R I V A T I V E S OF ALKENES, CYCLOALKENES,
DIENES AND POLYENES

a) Liquids 1) (Listed in order of increasing b.p.)* (Continued)

No

56

57

58

59

60
61
62
63
64

65

66

67

68

69

70

71

72

73
74

75

76

77

78

79

Name

2-Methyl-2,3-penta-
diene (Tnmethyl
allene)

1,4-Hexadiene

4,4-Dimethyl-l-
pentene

1, (m and/or [rans)-3~
hexadiene

2,3-Dimethvl-2-burene
2-Ethyl-l,3-butadiene
4-Methylcyclopentene
1-Melhylcyclopentene

2-Methyl-l.k« and/or
ira/M)-3-pentadiene

1,2-Hexadiene
(«-Propylallene)

2-Methyl-l,(c« and/or
(rani )-3-pentadiene

4-,V1ethyl-l,3-penta-
diene

4,4-l)imcthyl-/rani-2-
pentene

3.3-Dimethyl-l-
pentene

233-Tnmethyl-l-
butene

3-Methyl-M-penta-
diene

trans-l ,3,5-Hexatriene

as- 1 3,5-H exatnene
3-Methyl-l.2-penta-

diene
2,4-Hexadiene

3-Methyl-l,5-hexa-
diene

4,4-Dimethyl-l,2-
pentadiene (len-
Butylallene)

1 3-C'yclohexadiene

4,4-Dimethyl-Oi-2-
pentene

Boiling
point,

•c

72

7 2 3 2 5

7249

73

7 3 2 1
75
752
758

76

76

76

763

7675

7754

7787

780 3

785,
77 85

785
79 70

794
81 6765

80-1

80-3

80 3 1'57

8042

Melting
point,

•c

-1366

-7428

-127

-11524

-1343

-10985

-79

-1048

-13546

"B

1 425

1 4402"

1 3918

1 438

1 4122
1 445
1 4306
1 4330

1 446

1 4282

1 446

1 451

1 3982

1 3984

1 4029

1 4494

1 4884 ""

1 4577
1425

1 4493

1 4116

1 4740

1 4024

Di»

0 7 1 1

07057'"

06827

0705

07080
0717
07796
07802

0719

07149

0719

0719

06889

06974

07050

07499

0 74229 ii

07179
0715

07152

07103

07184

08413

06996

Bromine addition product

i-Bromo-

tetra-
2 forms

di

di

telra-

di-

di-

di-

hexa-

2,5-rfi-
tetra-

di-

tetra-
2
forms

di-

BP. 'C

77-8'

1303

928-
93"

95 3 6'°

98-9"

85"

928
30"

MP/C

a) 63 4 b)
fp <-50

173 4 121

38-9

78

182

68, iso-
menzes
— m 108
1 , irans-
2,as-3,
trans-4.
92,l,as-
2, irans-
3, trans-
4, 156

"B

1 4970

1 5850

1 5080

1 5109

1 534 '"

1 5080

DJ°

1 5129

2 1873

.

1 5538

1 5615

1 622 '"

1 5538

Miscellaneous

Mercaptosuccmic
acidadduct, 1190
5

Maleicanh adduct,
95 6, Igr , S02

adduct, 43-3 5

Maleicanh adduct.
145-6, heptane,
Benzoqumone
adduct, 196 7, Igr

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE II . O R G A N I C D E R I V A T I V E S OF A L K E N E S , C Y C L O A L K E N E S ,
DIENES AND POLYENES

a) Liquids 1) (Listed in order of increasing b.p. )* (Continued)

No

80

81

82

83
84

85
86

87

88
89

90

91

92

93

94

95

96
97

98

99

100

101

102

103

104

Name

3,4-Dimethyl-l-
pentene

Cyclohexene

2,4-Dimethyl-2-
pentene

3-Methyl-l-hexene
23-Dimethyl-l-

pentene
3-Ethyl-l-pentene

5-Methyl-l-hexene

5-Methvl-(rans-2-
hexene

2-Methyl-3-hexene
2,4-Dimethyl-2,3-

pentadiene (Tetra-
methylallene)

4-Methyl-l-hexene

3,4-Dime(hyl-2-
pentene

4-Methyl-c/5-2-
hexene

4-Methyl-(ranj-2-
hexene

3,3-Dimethylcyclo-
pentene

2-Ethyl-3-methyl-l-
butene

5-Methyl-ns-2-hexene
5-Methyl-l,4-hexa-
diene

2-Methyl-l-hexene

1,3-Dimethylcyclo-
pentene

2-Methyl-l,5-hexa-
diene

2,4-Dimethyl-l,3-
pentadiene

1,4-Dimethylcyclo-
pentene

3-Methyl-(ranj-3-
hexene

1-Heptene

Boiling
point

°C

81

8297

83-4

840
8426

85 13

85 31

860

860
865

8673

870

8737

876

88

89

91
91-25

920

92

92 5™9

93

932

93 5

9364

Melting
point
•c

-10351

-1277

-1348

-1274

-141 45

-1265

- 102 84

-114

-11903

"S

1 3995

1 44654

1 4016522

1 397
1 4033

1 3980

1 3966

1 400

1 399
1 40039

1 4000

1 407

1 4024

1 4023

1 423

1 410

1 400
1 4390

1 4034

1 428

1423/6'73

1 4412

1 4283

1 4107

1 39980

DJ°

0701

081096

0 695822

0695
07051

06962

06920

0700

0694
07006

06985

0713

06996

06975

0771

0715

0700
07258

07030

0766

07289"5

07368

0779

07099

0 69698

Bromine addition product

x-Bromo-

dl-

dl-

dl-

di-

di-
di-

di-

di-

di-

di-

di-

di-

di-

di-
\,2-di-

di-

di-

BP "C

101 3'3

88"

84 0- 26

725-
30"

9351S

1426
36""

87 81 U

96"

947-
57"

655 60

91 2"

91 2"

725
35 J

89 90"
101 4"

1005
1 523

106 2'3

M P 'C "*D

1 5445"

1 5092022 s

1 5028
1 5028

1 5006

1 4970

1 4960

1 5060

1 4980

1 5104

1 5045

1 5045

1 5062

1 4990
1 5233"

1 5000

1 4990

D;°

1 7759"

1 54312!S

1 5248
1 5245

1 5251

1 5072

1 5027

1 5310

1 5027

1 5400

1 5382

1 5382

1 5261

1 5152
1 566"

1 5066

1 5208

Miscellaneous

Mercaptosuccmic
acid adduct, 1 50 5
1 5,KMnO,
oxid — • adipicac ,
154, 2,4-Dimtro-
phenylsulfenyl
chloride, 117 8
HBr — cyclo-
hexyl bromide,
bp 165

Nitrosochlonde,
75 6

Mercaptosuccmic
acid adduct
103 4- 9

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE n. O R G A N I C D E R I V A T I V E S OF A L K E N E S , CYCLOALKENES,
DIENES AND POLYENES

a) Liquids 1) (Listed in order of increasing b.p.)* (Continued)

No

105

106
107

108
109

110

1 1 1

112

113

114
115
116
117

118

119
120

121

122

123
124

125
126
127

128

129
130
31

32

33

34

35

36

37
38
39
40

Name

3-MethyI-//-an?-2-
hexene

2-Ethyl-t-pentene
3-Methyl-c«-3-

hexenc
2-Methyl-2-hexene
trans-3-Heptene

ra-3-Heptene

5-Me«hyl-l,2-hexa-
diene(Isobutylallene)

3-Ethyl-2-pentene

2,3-Dimethyl-2-
pentene

tranS'2-Heptene
3-Ethylcyclopentene
cu-2-Heptene
5-Methyl-l ,3-cyclo-

hexadiene
2,2-Dimethyl-rran.r-
3-hexene

1,4-Heptadiene
2,4,4-Tnmethyl-

1-pentene
3,3-Dimethyl-l,5-

hexadiene
3,4-Dimethyl-1,5-

hexadiene
2,5-Dimethyl-3-hexene
5,5-Dimelhyl-l-

hexene
4-Methylcyclohexene
3-Methylcyclohexene
2-Isopropyl-3-

methyl-1-butene
3,4,4-Tnmethyl-l-

pentene
3,5-Dimethyl-l-hexene
3,3-Dimethyl-l-hexene
5,5-Dimetliy\-trans-2-
hexene

2,4,4-Trimethyl-2-
pentene

3,3,4-Tnmethyl-l-
pentene

2,2-Dime«hyl-c«-3-
hexene

1,2-Heptadiene (n-
Butylallene)

1,2-Dimethylcyclo-
pentene

4-Ethylcyclopentene
4,4-Dimethyl-2-hexene
1-Ethylcyclopentene
5,5-Dimethyl-cw-2-
hexene

Boiling
point

•c

940

94
9535

9541
9567

95 75

96

9601

975

9795
98 1
985
1005

1 5762

1009

101
101 44

101 6

101 8

102
1025

10274
1040
104

104

104
104
104 1

10491

105

1054

105 5 60

1058

106
106
1063
1069

Melting
point

•c

-13035
-13663

-1183

-10948

-9348

-1155

-10633

-1374

-904

-1184

nf?

1 410

1 405
1 4123

1 4106
1 4043

1 4059

1 4282"

1 4148

1 4208

1 4045
1 4319
1 406
1 4662 ""

\ 4063

1 4202
1 4086

1 4160

1 4211

1 406
1 4049

1 4414
1 4444
1 4085

1 412

I 404
1 4070
1 4055

1 4160

1 4144

1 4099

1 432"

1 4448

1 440
1 413
1 4410
1 4113

D;°

07120

0708
07132

07082
06981

07030

07225'"

07204

07277

07012
07830
0708
08252

07039

07106
07150

07249

07304

0710
0709

07947
08010
0722

0719

0708
07140
07066

07218

0729

07128

0 7306"1

07976

0798
0722
07982
07169

Bromine addition product

x Bromo

di-

di-

di-
di-

di-

di-

di-

di-

di-

di-

di-

di-

di-

2,1-dt-

letra-

di-

B P . ' C

650
5 1'

77 84

7 3 0 l »
1055
65 2 '

105 5-
652 3

76 0- 4s

97 9"

96 2 "

96 2 "

965-
708

109"

13040

108-
IO'2 ,
1403

92 34

M P. 'C "B

1 5040

1 4990

1 4990
1 5010

1 5010

1 5090

1 51722

1 5000

1 5000

1 5032

1 5734

1 5058

1 520018

1 5718

1 5113

D°»

1 5240

1 4929

1 5116
1 5153

1 5153

1 S426

1 54722

1 5129

1 5129

1 4856

2091

1 5034

1 6501?

1 5595"

20675

1 5148

Miscellaneous

)envative data given in order m p , crystal color, solvent from which crystallized
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TABLE II . O R G A N I C D E R I V A T I V E S OF A L K E N E S , C Y C L O A L K E N E S ,
DIENES A N D P O L Y E N E S

a) Liquids 1) (Listed in order of increasing b.p. )* (Continued)

No

141

142

143

144
145

146
147

148

149

150

151

152

153

154

155

156

157
158

159

160
161
162
163
164
165
166

167
168

169
170
171
172
173

174

Name

2-Methyl-2,4-
hexadiene

2-Methyl-13-cyclo-
hexadiene

3-Melhvl-2,4-
hexadiene

4,4-Dimethyl-l-hexene
3-Ethyl-4-methyl-l-

pentene
2,4-Heptadiene
2,4-Dimelhyl-/ranv-3-

hexene
Quadricyclene (Quad-
ncyclo[2,2,l,0">.
O3 ' ] heptane)

23,4-Trimethyl-l-
pentene

4-Methyl-13-
hexadiene

23,3-Trimethyl-l-
pentene

4,5-Dimcthyl-l-
hexene

1,5,5-Trimethylcyclo-
pentene (Iso-
laurolene)

2,4-Dimethyl-cw-3-
hexene

3,3-Dimethyl-2-ethyl-

1-butene
3-Ethyl-2-methyl-l-
pentene

4,5-I)ime(hyl-2-hexene
1-Methylcyclohexene

2-EthyM-methyl-l-
pentene

3-Ethyl-l-hexene
2,3-Dirnethyl-l-hexene
2,4-Dimethyl-2-hexene
3-Methyl-l-heptene
2,4-Dimethyl-l-hexene
2,5-Dimethyl-l-hexene
3-EthyI-3-methyl-l-
pentene

3,4-Dimethyl-l-hexene
3,4,4-Trimethyl-2-

pentene
3,S-Dimethyl-2-hexene
2-Methyl-3-heptene
5-Methyl-3-heptene
2,5-Dimethyl-2-hexene
3-Methyl-l,5-
heptadiene

2-Ethyl-3-methyl-l-
pentene

Boiling
point

•c

107

107 8

107 8

1072

1075

107 5 80
1076

108"° si d

108

108 10

1083

109

109'"

109

110

110

10
100

103

103
105
106
II

11 2
11 6
12

12
12

12
12
12
122
125

125

Melting
point

•c

-69

-121

nb°

1 426621

1 4662 '»

1 46I46IS

1 4102
1 4097

1 4578
1 4126

1 4804

1 415

1 4523

1 4174

1 414

1 4324

1 4140

1 4159

1 415

1 413
1 4503

1 4105

1 407
1 4113
1 4118
1 406
1 4110
1 4105
1 418

1 413
1 4232

1 416
1 402
1 410

4140
423022 5

4142

D;»

07439

08272!!

07625"

07198
07200

07384
07145

0729

07558

07352

0728

07824

07178

0728

0730

0725
08102

07195

0715
07214
07213
0711

0720
07172
07305

0724
07395

0725
0706
0713

0720

0729

Bromine addition product

x-Bromo-

di-

d,-

di-

BP 'C

224 5

100 2"

8813

M P 'C "5

1 5003

1 4740

D;°

1 4689

3980

Miscellaneous

Reduces Tollen's
reagent on warm-
ing

2,4-Dimtrophenyl-
sulfenyl chloride.
139 40

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE II . O R G A N I C D E R I V A T I V E S OF A L K E N E S , C Y C L O A L K E N E S ,
DIENES AND POLYENES

a) Liquids 1) (Listed in order of increasing b.p.)* (Continued)

No

175
176
177
178
179
180
181
182
183
184

185

186

187

188

189

191

192
193
194

195

196

197

198
199
200
201

202
203

204

205

206
207
208
209

Name

4-Methyl-l-heplene
6- \lelhyl-3-heptene
4-Ethyl-l-hexene
4-Ethyl-2-hexene
2-Isopropyi-l-pentene
5-Methyl-l-heptene
4-Methyl-2-heptene
2,3-Dimethyl-3-hexene
4-Methyl-2-octene
2.4-Dimethyl-2,4-

hexadiene
6-Methyl-2,4-

heptadiene
3-Ethyl-4-methyl-

trans-2-pentene
Cycloheptene
(Suberene)

1 -Methyl- 1,4-cyclo-
hexadiene

3-Ethyl-4-methyl-cw-
2-pentene

1,3,5-Cycloheptatriene
(Tropihdene)

3,4-Dimethyl-2-hexene
3-Ethyl-3-hexene
6-Methyl-l,3-

heptadiene
2,5-Dimethyl-I,3-

hexadiene
2,3,4-Trimethyl-2-

pentene
4,4-Dimethvlcyclo-

hexene
6-Melhyl-2-heptene
2-n-Propyl-l-pentene
5-Methyl-2-heptene
3,3-Dimethylcyclo-

hexene
2-Methyl-l-heplene
2,5-Dimethyl-l,5-

hexadiene

2-Ethyl-l-hexene

rf/-l,2,3-Trimethyl-
cyclopentene
(Laurolene)

4-Methyl-3-heptene
3-Ethyl-2-hexene
3-Methyl-3-heptene
1-Octene

Boiling
point

•c

1 1 2 8
113"'
113
113
113
1 1 3 3
1135 4 1
114
114
114-5

114 6

1143

11438

1145-48

115

115 5

116
116
116 8

116 8

1163

11698

117
1 1 7 7
118
119

119 22
119 23

120

120 I7"

1204
121
121
121 28

Melting
point

•c

-56

<-70

-7949

>-80

-1133

-805

-8738
solid at
-80, hq
at -23

-101 76

"D

410
4114
412
412
414
4094
4096
416
410025

4545716 -,

1 4397"

1 4210

1 4580

T4703

1 424

1 5243

1 418
1 418

1 45024

1 4275

1 4420

1 412
1 4136
1 414
1 445

1 41195
1 45054

1 4157

1 4421

1 4171225

1 424
1 418
1 40870

Df

0 7 1 7
07256
0726
0725
0725
07164
07154
0728
07188"
07635'65

0704 125

07350

08254

0848

0739

0737
0729
074(22

07412

07434

07996

0718
07240
0723
0804

0 72025
07637

07270

07950

0741 125

0737
0728
071492

Bromine addition product

x-Bromo-

di-

di-

tetra-

di-

BP. 'C

unstable

240 2,
11851 5

M P 'C

97

171

ng

1 4970

D?

1 4580

Miscellaneous

Nitrosochlonde,
118 Oxid —
pimelicac , 105

Maleic anh adduct.
1042-50,00,

Mercaptosuccimc
acid adduct.
101 9-27

Mercaptosuccimc
acid adduct,
96 1-6

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE II . O R G A N I C

a) Liquids

D E R I V A T I V E S OF A L K E N E S , CYCLOALKENES,
DIENES AND POLYENES

1) (Listed in order of increasing b.p.)* (Continued)

No

210

211

212
213

214
215

216

217
218

219
220

221
222

223

224

225

226

227

228

229

230
231
232

233

234
235

236
237

238
239

240

241

Name

trans-4-Octene

1 ,3-Cycloheptadiene
(Hydrotropilidene)

3-Methyl-2-heptene
m-4-Octene

2,3-Dimethyl-2-hexene
3,4-Dimethy\-trans-3-

hexene
6-Methyl-l-heptene

c«-3-Octene
frans-3-Octene

2-Methyl-2-heptene
(rans-2-Octene

m-2-Octene
2-Methyl-l,3-hepta-

diene
1 ,4-Dmiethy Icyclo-
hexene

1 ,5-Dimethylcyclo-
hexene

2,6-Dimethyl 2-
heptene

4-Vmylcyclohexene

4-Methyl-2,4-hepta-
diene

3,4-Dimethyl-2,4-
hexadiene

3-Methyl-2,4-hepta-
diene

Bicyclo[4,2,0]oct-7-ene
4-Ethylcyclohexene
1 ,6-Dimethylcyclo-
hexene

3.5-Dimethy 1-2,4-
heptadiene

2,4-Octadiene
2,5-Dimethyl-2,4-

hexadiene
3-Ethylcyclohexene
1,2,3,3-Tetramethyl-
cyclopentene
(Campholene)

1-Ethylcyclohexene
1 ,2-Dimethylcyclo-
hexene

1,3-Dimethylcyclo-
hexene

Bicyclo[4,2,OJoct-2-ene

Boiling
point
•c

121 4"9

121 52

121 6
12i 7^9

121 8
122

122 4
113 5

122 374'
1224'"

123 5
1250

12564
127 8 '

128

128

1289

1295
305 36"

131 2

132 4
71 3

132 5

1325
133
133

133 44 •

1335 40
1336 28'

134
134 5

36
37

137

37 9

Melting
point

•c

fp -94

-11042

fp -118

-115 1

f p -126

f p
-1104

-877

-1002

146 8

"D

1 41157

1 4183
1 41361

1 4268
1 430

1 4070

1 41246
1 41241

1 4138
1 4132

1 4150
1 4432

1 446

1 448

1 412

1 4623

1 4621

1 4410

1 4649

1 4761
1 449
1 454

1 4487

1 4542'
1 4796 I J

1 451
1 44406

1 4575
1 4588

1 445

1 4810JU

Dj°

071467

0 8929?

07296
0 72048

07408
0747

07125

071888
071630

07241
07199

07243
07432

0802

08051

0722

08320

07551

07832

07667

0810
0815

07728

07427'
0 7646 "

0814
08035

0823
08250

0802

08948

Bromine addition product

x Bromo

di
(meso)

di (dl)

di

aft
di

di

tetra

di

BP C

103»

840
84"

85 7'

74"

M F C

695 70
eth

101

142 3
acet

"i>

1 4967"

1 4981

1 5060

D{°

1 4525

1 4569

1 387

Miscellaneous

H, — Cyclo
heptane b p
118 20

Mercaptosuccmic
acid adduct
1429 35

Nitrosochlonde
83 4

Nitrosochlonde
118 9

H B r ^ D i h y d r o
bromide b p
109 1 1 "

Oxid in air — »-poly
menc peroxide 59

Nitrosochlonde
58 60

'Derivative data given in order m p crystal color solvent from which crystallized
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TABLE II . O R G A N I C D E R I V A T I V E S OF ALKENES, CYCLOALKENES,
DIENES AND POLYENES

a) Liquids 1) (Listed in order of increasing b.p.)* (Continued)

No

243

244
245

246

247

248

249

250

251

252

253
254

255

256

257
258

259

260

261

Name

1-Mcthylcycloheptene

2-Methyl-4-octene
a-Fenchene(l,55-Tn-
methylbicyclo[2,2,l]
hept-2-ene)

1,5,5-Tnmethylcyclo-
hexene (o-Cyclo-
geraniolene)

2,6-l)lmethyl-2,4-
heptadiene

1 ,4,4-Tnmethylcyclo-
hexene (Pulenene)

1 ,5,6-Tnmethylcyclo-
hexene

23-Dimethyl-2-nor-
bornene (Santene
2,3-Dimethylbicyclo
[2,2,l]-hept-2-ene)

2,6-Dimethyl-U-
heptadiene (Iso-
geraniolene)

Cyclooctatetraene

7-Methyl-3-octene
2,6-Dimethyl-l,5-

heptadiene
(Geraniolene)

1,8-Nonadiene '

1,3.5-Trimethylcyclo-
hexene (Tetrahydro-
mesitylene)

3-Methyl-2-octene
Cydooctene

3,6-Dimethyl-2,4-
heptadiene

4-Nonene

1,4,5-Trimethylcyclo-
hexene

Boiling
point,

°C

1375 85

138"J

139 40

139-41 "

139 437 '

1395-405

140

140-1,
35'

140-2.31

14056
142 3,
42 2 5 '

14! 74.

141-2,
165 70

141-4

142 5-3 5

143-5734

1438-
45773

144-6

144-6,
44 6'2

144-6

Melting
point

•c

-468,
-7

-70

"5

1 4581

1 4181
1 44862

1 44612"

1 4587"

1 444" '

1 4572

1 46699

1 4606"

1 5290

1 4168
1 44361"

1 4302

1 449135

1 4247
1 4693

1 46335 14

1 42I218

1 4482

Df

08243"

07392
08433

07981"

0 74820

08032""-

083U,

08640

07923"

09206

07278
0 7626"

07511

08025'4i

0 740925

0 7853°

0732'8

0805

Bromine addition product

x Bromo

di-

di-

BP 'C

120
05'"

119
20"

M P °C <

1 5247"

1 4988"

D;°

1 5324"

1 410"

Miscellaneous

Nitrosochlonde,
106, Nitrosate,
97 8

Nitrosochlonde,
131

Nitrosochlonde,
100 20, aq me , al
Nitrosate, 102 4

Nitrosochlonde,
118 22. et ac

Dichlonde 88 9,
Nitrosdte, 216d ,
Nitrosochlonde,
109 10 Nitrosite,
3 forms a) 122 4,
bl b ) !27-8 ,g rn ,
c) 104, col

Mdleicdnh adduct,
167 8 Benzo-
qumoneddduct.
141, dl Acrylic ac
ddduct 112 3, Igr
AgNOiddduct,
173 4

Nitrosochlonde,
134

Br2 — » Bromocyclo-
octene, b p 7-823,
n2

D° 1 5182, Di-
chlonde, b p
1304-06",mp
-5, rig" 1 5061,
D2° 1 1620

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE II. ORGANIC DERIVATIVES OF ALKENES, CYCLOALKENES,
DIENES AND POLYENES

a) Liquids 1) (Listed in order of increasing b.p.)* (Continued)

No

262

263
264

265

266

267

268
269
270

271

272

273

274

275
276

277

278

279

280
281

282

283

284

285

286

Name

1-Vinylcyclohexene

as- 1 ,4-Cy clooctadiene
1 ,3,5-Cyclooctatriene

4,4-Dimethyl-l,7-
octadiene

£-Fenchene (2,7,7-Tn-
methylbicyclo[2,2,l]
hept-2-ene)

1,6,6-Trimethylcyclo-
hexene

1-Nonene
3-Nonene
1 ,5-Cyclooctadiene

4-Methyl-3,5-octa-
diene

7-Methyl-2,4-octa-
diene

l-Ethyl-4-methyl-
cyclohexene

l-Ethyl-3-methyl-
cyclohexene

2-Nonene
1,23-Trimethylcyclo-
hexene

l-Ethyl-5-methyl-
cyclohexene

/S-Fenchene (2,2 Di-
methyl-5-methylene-
bicyclo[2,2,l]
heptane)

2,6-Dimethyl-2,5-
heptadiene

2,7-Nonadiene
Allylcyclohexane (3-
Cyclohexylpropene)

l-Ethylidene-4-melhyl-
cyclohexane

4,5-Dimethyl-2,6-
octadiene

l-Ethylidene-3-
methylcyclohexane

3,6-Dimethyl-2,6-
octadiene

2,6-Dimethyl-2,7-
octadiene

Boiling
point,

•c

145,
63 553

145 |"8

145 6,
76"°

145 8

1462
68»2

1462-
7 2767,
144 6

14687
147 475"
148 9

148 51

149

149, 153 4

149 51

1494 99
1496

ISO749

150

1505 3 5

1506 10

1506
151

152-3

1529-38

153

153-5

55 67M

Melting
point,

°C

-53

-81 37

-725

"D

1 4950"

1 5035"

1 4330

1 4865

1 45620 '

1 41572
1 4173
1 4905

1 46285 !5

1 4543 '»

1 453"

1 454

1 4202'
1 463"

1 452725

1 46511

1 4490

1 4358
1 4536"

1 457 12 '

1 43752S

14584

1 44453

1 4385"

Df

08754
089712S

07647

08626

082172 0 3

07294
0881824

0 7640"

07521"

08169"

08296

07382 '
08347'2

0812"

08599

07499
0819613

0812 '

0761 125

0813511

07767

07605"

Bromine addition product

x-Bromo-

tetra-

di-

lelra-

di-

di-

B P . ' C

141 520

184"

143 4"

M P/C

139

81-2

<

1 4942

D;°

1 3980

1 537°

Miscellaneous

50°/0H2S04 —

dimer .bp 118-95

Maleicanh adduct.
144-5, AgNO3

adduct, 125-6, al

MS -24 1

Nitrosochlonde,
133 4,et ac

N-Bromosuccmi-
mide — * bromo-
cyclooctadiene,
b p 64", ng
1 5410, Df 1 3420

Nitrosochlonde,
2 forms a) 103-4,
pr , eth , b) 98 9,
cr , eth

[<*]g +625,
Nitrosochlonde,
120

Nitrosochlonde,
2 forms a) 117-8,
least soluble, b)
1 1 3-4, more soluble

Nitrosochlonde,
114, acet

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE II. ORGANIC DERIVATIVES OF ALKENES, CYCLOALKENES,
DIENES AND POLYENES

a) Liquids 1) (Listed in order of increasing b.p.)* (Continued)

No

287

288

289

290

29!

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

Name

a-Pinene

l-Ethylidenc-2-
methylcyclohexane

2,4-Dimcthyl-2,4-
octadiene

1,4,4-Trimethylcyclo-
heptene (Eucarvene)

iS-Pinene (Nopmene,
Pseudopmene)

2,7-Dimethyl-2,6-
octadiene

3,7-Dimethyl-2,4-
octadiene

/-4-Carene (3,7,7-Tn-
methylbicyclo[2,2, 1 ]
hept-2-ene)

Myrcene (2-Methyl-6-
methylene-2,7-
octadiene)

2,6-Dimethyl-2,6-
octadiene

/-3-Carene (3,7,7-Tn-
methylbicyclo[2,2,lj-
hepi-3-ene)

3,8-o-Menthadiene
(m-3-Isopropenyl-
4-methylcyclo-
hexene)

5-Decene

/>-8-Men«hene(l-Iso
propenyl-4-methyl-
cyclohexane)

(/-m-8-iV1enthene(l-
Isopropenyl-3-
methylcyclohexane)

/-m-8-Menthene(l-
Isopropenyl-3-
methylcyclohexane)

6,8-o-Menthadiene (3-
Isopropenyl-2-
methylcyclohexene)

5,8-o-Menthadicne (4-
Isopropenyl-3-
methylcyclohexene)

1-Decene

4-Decene

Boiling
point,

°C

1560-63

158

161 3746

161-5720

163-4

1635 45

164-7,
58"

1655
7 Q707

166

168, 56"

168 9705,
123 4200

169-70

170"°

170

170

70-1

170 1

170-1

7057

1706

Melting
point,
•c

-50

-112 to
-111

-6631

"S

1 4560

1 47

1 4558" •

1 4561

1 4782

1 44814

1 456

1 47430

1 4722

1 45245 ">

1 46930

1 4749

1 4260

1 4523

1 4546

1 4574

1 4758

1 4778

1 42146

1 4243

Df

08600

0823°

0 78028 •

08185

08694

07849

07933

0 8552i»

07982

07752 '

0 8586i°

08507

07474

08142

08179

08189

08481

084901?

074081

07404

Bromine addition product

x Bromo

di-

tetra-

di-

di-

BP. 'C

119'

145
160"

M P . ' C

169 70, al

124-7

"S

1 4912

1 489 124

D?

1 3484

1 32428

Miscellaneous

Nitrosochlonde,
109, Hydro-
bromide, 89,
Nitrosobromide,
91 2d,Acid
KMnO4 — pinonic
ac , 103-5

WD -22

k]3D° +62 2

Maleicanh adduct,
33-4, 1,4-Naph-
thoqumone
adduct, 81

Methiodide, 130d

WD" +769,
Nitrosochlonde,
100-1

No +973

WD -»06

Mercaptosuccmic
acid adduct,
935-8

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE II . O R G A N I C

a) Liquids

D E R I V A T I V E S OF A L K E N E S , CYCLOALKENES,
DIENES AND POLYENES

1) (Listed in order of increasing b.p.)* (Continued)

No

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

Name

p-Menthene(l-Iso-
propylidene-4-
methylcyclohexane)

I-Isopropenyl-1,4-
cyclohexadiene

o-Menthene(l-Iso-
propylidene-2-
methylcyclohexane)

m-Menthene ( 1 -Iso-
propylidene-3-
rnethylcyclohexane)

a-Terpinene ( 1 -Iso-
propyl-4-methyl-
1 ,3-cyclohexadiene)

2,4-p-Menthadiene(2-
Isopropyl-5-methyl-
1 ,3-cyclohexadiene)

/-5-lsopropyl-2-
methyl-U-cyclo-
hexadiene

1,5-p-Menthadiene
(5-Isopropyl-2-
methyl-l,3-cyclo-
hexadiene)

rf-Silvestrene

rf-Limonenc

Isocarvestrene (5-Iso-
propenyl-1-methyl-
cyclohexene)

/-3~Isoproppnv|-l-
methylcyclohexene

Dipentene (d 1-
Limonene)

3,8-m-Menthadiene
(l-Isopropenyl-5-
methylcyclohexene)

Menogerene (5-Iso-
propyhdene-2-
methyl-l,3-cyclo-
hexadiene)

-y-Terpinene (1-Iso-
propyl-4-methyl- 1 ,4-
cyclohexadiene)

d /-2,8-m-M enthadiene
(l-IsopropenyI-3-
methylcyclohexene)

Boiling
point
•c

172-4

172-6

173, 160-2

173-5

173 5
48755

174 6

174-7

175 6

175 8

176 64

176 7765

176-8

1776-80

,79730

180 I789

183

184 7

Melting
point,

•c "5

1 4568

1 5216

1 467

1 4670

1 477

1 484527

1 4732

1 4777

1 4760

1 4743

1 4804

1 476 118

1 472720

1 4972

1 5005

1 476514 5

1 503

Df

081921

09068

08345

08214

08375

08441g

08425

0 84632S

08479

08411

08496

0 848"

0 840220

08672

0849

086418

Bromine addition product

x-Bromo-

letra-

tetra-

letra-

letra-

tetra-

di-

tetra-

B P . ' C M P, 'C

113

135

104

137-8, me
al -chl

125,eth

115

129-30,
pet eth

"S Df
Miscellaneous

Nitrosochloride,
101-3

Dihydrochlonde,
53-4, me al , Di-
hydrobromide,
58 9, me al , Di-
hydroiodide, 76,
me ai , Nitrosite,
155, Maleicanh
adduct, 62, 66-7

[a]ff -11276,
Nitrosite, a 120-1,
0 105 6

[a]D +49 1, Nitro-
site, a 11 3-4, ,8
105 Maleicanh
adduct, 126-7, pet
eth

Dihydrochlonde,
72, Nitrosochlo-
ride, 106-7

Nitrosochloride,
100-4, 2,4-Dimtro-
phenylsulfenyl
chloride, 195-6

Dihydrochlonde,
71 5, me al

[a]i> -68 2, Di-
hydrochlonde, 72

Dihydrochlonde,
50-l,al

[a]D +175

[«)b5 +36, Nitro-
sochloride, 111,
Nitrosate, 116d ,
ac a -me al

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE II. ORGANIC DERIVATIVES OF ALKENES, CYCLOALKENES,
DIENES A N D POLYENES

a) Liquids 1) (Listed in order of increasing b.p. )* (Continued)

No

324

325

326

327

328

329

330

331

332

333

334

335

336
337

338

Name

Menogene (3-Iso-
propyhdene-6-methyl
cyclohexene

Terpinolene (4-Iso-
propylidene-l
methylcyclohexene)

2-Undecene(2-
Hendecene)

5-Undecene (5-
Hendecene)

1-Undecene
(1-Undecene)

m-Cyclodecene

1-Dodecene

1-Tridecene

1-Tetradecene

Cedrene

1-Pentadecene

1-Hexadecene

1-Heptadecene
2-MeIhyl-2-hepta-
decene

1-Octadecene

Boiling
point,

•c

18467645

186

192 3,
78 5'4

1922

19267

194 574"

21336
88 7'°

23278
104 510

251 1,
1190'°

262-3,
124 612

268 17.
133 710

2844
1039'

2997, 116'
314, 277'°°

3142,128'

Melting
point,

•c

-49 19

-3523

-2307

-1285

-373

4 12

11 2
-25

176

"D

1 5026

1 4883

1 43325

1 4289

1 42609

1 4854

1 43002

1 4336

1 43631

1 5001"

1 4389

1 44120

1 4432

1 4449

Df

08624

0 8633,'?

077351?

07511

0 75032

08770

0 75836

07653

07713

09359!?

077641

078112

07852
07953

07888

Bromine addition product

r-Bromo

dl-
telra-
2
forms

di-

di-

dt-

di-

di-

di-

di-

di-

di-

B P 'C

145 6»

186"

204-5'7

225 7'5

267-828

M P "C

69 70
a) 119,
ac a ,
b)122

121

-15

0

135,a i

24, al

ng

1 4916

1 4897

D;°

1 3122

I 2235

Miscellaneous

Nitrosite, 155, me
al orchl , Maletc
anh adduct, 205 8

Maleicanh adduct.
182

O3 — » Sebacic acid.
1345

Mercaptosuccmtc
acid adduct,
1040 8

!%HotKMnO 4 —
n pentadecylic ac ,
52 3, Mercapto-
succimc acid ad-
duct, 105 0 8

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE II . O R G A N I C D E R I V A T I V E S OF ALKENES, C Y C L O A L K E N E S ,
DIENES AND POLYENES

a) Liquids 2) (B.p. at reduced pressure only. Listed alphabetically)

No

1
2
3
4
5
6
7
8
9

10
11

12
13

14
15
16
17

Name

Bicyclo[12,2,2joctadeca-14,16,18-triene
Bicycle [4,2,0)oct-3-ene
Butylcyclooctatetraene
Iranj-Cyclodecene
1,5,9,13-Cyclohexadecatetraene
Iran.t-Cyclononene
1 3-Cyclooctadecadiene
1 ,3-Cyclooctadiene
1 ,3,6-Cyclooctalriene
1 ,3-Cvclotetradecadiene
1 ,2-Dimethylcyclooctalef raene

2,6-Dimethyl-2,5-octadiene
Ethylcyclooctatetraene

5-Methylcycloheptene
Methylcyclooctatetraene
7-Pentadecene
Propylcyclooctatetraene

Boiling
point, "C

1635 4 5 5 5

81"°
9g20

68-70'"
93 8°"

73 430

1153

482S

6860

106-83

10796

590-5"
813'

69 7038

84 5<"

11432

73"

Melting
point, 'C

-57 to -55
-62to-56

"£

1 5204"
1 4832
1 50832S

1 4822
1 5472
1 4799
1 4899
1 494025

1 4982
1 5219"

1 4500
1 518725

1 4201631

1 524926

1 4420
1 513125

D;°

0 887625

08672

08615
08814
0 869925

0 894025

0 872325

0 895025

0733
0 8996M

0760613'
0 8978 25

07765
0 88702S

Miscellaneous

Maleicanh adduct, 143 4

O, — Sebacic acid, 1 34 5

Phenylazide adduct, 97 8 8 2

Nitrosochlonde, 109-10, Nitrosate, 21 Od
Maleic anh adduct, 184 5-5 5, bz -Igr , AgNO3

adduct, 1425 4 5, al

Maleic anh adduct, 97 8 5, bz -cyclohexane.
AgNO3 adduct, 124-5 5, al

*Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE II . O R G A N I C D E R I V A T I V E S OF A L K E N E S , CYCLOALKENES,
DIENES AND POLYENES

b) Solids (Listed in order of increasing m.p. )*

No

1

2
3

4
5
6
7
8
9

10

11

12
13
14
15
16
17
18
19
20
21
22
23
24

Name

1-Nonadecene

Eicosene
Bicyclo[4,7]pentadiene (endo-4,7-
Methylene-4,7,8,9-tetrahydromdene)

l-Hencicosene
1-Docosene
1-Tricosene
1-Tetracosene
1-Pentacosene
as as m 1 ,4,7-C yclononatriene
rf,/-Camphene (2,2-Dimethyl-3-

methylenebicyclo[2,2, 1 ]heptene)
/-Camphene

1-Heptacosene
1-Triacontene
1-Hentriacontene
1-Dotriacontene
1-Tritriacontene
1-Tetratriacontene
1 -Pentatriacontene
1-Hexatriacontene
1-Heptatriacontene
1-Octatriacontene
1-Nonatriacontene
1-Tetracontene
Bicyclo(2,2,2)-oct-2-«ne

Melting
point

•c

234

286
32

333
378
41 6
453
487
49 5-50
50

51 3

547
624
646
667
687
705
723
739
755
77
784
798
111 2

Boiling
point,

•c

3280,
1388'

341 2
170

355

379
390
401

159 60

159-60

421
448
457
465
473
481
489
496
503
510
517
523
128 34

"D

1 4445

443930

5070"

4494s

4505s

4516s

4527s

4536s

4552s

4573s

4580s

4585s

4591s

4596s

4601s

4605s

4610s

4614s

4618s

4622s

Df

07886

0 788230

0 976633

0 7977s

08002s

0 8023s

0 8045s

0 8063s

0 8097s

08141s

08153s

08165s

08176s

08186s

08196s

0 8205s

08214s

08223s

08231s

08238s

Bromine addition product

x Bromo

dl-

2,3-trans-
di-

B p . ' C

91-2

M p 'C

153 515

550 55

»ff Df
Miscellaneous

Phenylazide adduct.
128

AgNO3 adduct, 243d

2,4-Dimtrophenyl-
sulfenyl chloride,
121 2, Hydrochlo-
ride, 125-7

'Derivative data given in order m p , crystal color, solvent from which crystallized
S = Supercooled liquid at 20°
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EXPLANATIONS AND REFERENCES TO TABLE III

Hg salt (Mercuric acetylide) *

2RC=CH + K2HgI4 + 2KOH — (RC=C)2Hg + 4K.I + 2 H2O
Mercuric salt

From the terminal alkyne and K2HgI4 (prepared from mercuric chloride, potassium iodide_aira potassium
hydroxide)

For directions and examples see Linstead, p 52, J R Johnson and W L McEwen, J Amer Chem Soc,
48,469(1926)

Hydration to form carbonyl compound

Terminal acetylenes RC=CH + H2O H2S°4 » RCOCH3
HgS04

Methyl ketone

H2SO4
Other acetylenes RC^CR' + H2O —^ RCOCH2R' + RCH2COR'

HgSO4
Mixture of ketones

From the alkyne in methanol and a catalyst composed of boron trifluonde etherate, red mercuric oxide and
tnchloroacetic acid

For directions and examples see J G Sharefkm and E M Boghosian, Anal Chem , 33,640(1961)
From the alkyne, mercuric sulfate and sulfunc acid in 70% methanol, m 70% acetone or in 60% acetic acid
See Cheroms, p 576, H Erdmann and F Kother, Z Anorg Chem , 18, 48 (1898), R J Thomas, K. N

Campbell and G F Henmon,/ Amer Chem Soc , 60,718 (1938)
From the alkyne, mercuric oxide and sulfunc acid in alcohol
See i R Johnson, A M Schwartz and T L Jacobs, J Amer Chem Soc , 60,1882(1938)
NOTE For directions and examples for the preparation of the semicarbazones and the 2,4-dimtrophenyl-

hydrazones of the formed carbonyl compounds see explanations and references to Table IX and X, p 141, 142,
143

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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TABLE III. ORGANIC DERIVATIVES OF ALKYNES (ACETYLENES)
a) Liquids (Listed in order of increasing b.p.)*

No

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19
20

21
22

Name

Ethyne (Acetylene)

Propyne (Methyl
acetylene)

1-Butyne (Ethyl
acetylene)

1,3-Butadiyne
(Diacetylene)

3-Methyl-l-butyne
(Isopropyl acetylene)

2-Butyne (Dimethyl
acetylene)

3-Methyl-3-buten-l-yne
(Isopropenyl acetylene)

3,3-Dimethyl-l-butyne
(tert-Butyl acetylene)

1-Pentyne(Propyl
acetylene)

l-Penten-4-yne(Allyl
acetylene)

cw-3-Penten-l-yne
(cw-Propenyl acetylene)

(rani-3-penten-l-yne
(trans Propenyl
acetylene)

2-Pentyne (Ethyl methyl
acetylene)

l-Penten-3-yne (Methyl
vinyl acetylene)

4-Methyl-l-pentyne
(Isobutyl acetylene)

3-Methyl-l-pentyne
(sec-Butyl acetylene)

1-Hexyne (Butyl
acetylene)

4-Methyl-2-pentyne
(Isopropyl methyl
acetylene)

4,4-Dinielhyl-l-pentyne
1,3-Pentadivne

1,4-Hexadiyne
3-Hexyne(Diethyl

acetylene)

Boiling
point, "C

-840
(sat
press )

-2322

8 09, 8 3

103

2635,28

272 6

33

38 9

40 18

42-3

446

522

5607

59 2 60 1

61 1 2,
99

65 70"°,
577

71 33

720 5

73 5
75 0- 5.

55-6
78-83
81 5'44

Melting
point, *C

-808,
subl

-1027

-12572

-35 to
-36

-897

-3226

-81 20

-105 7

-1093

-105 1

-131 9

-11037

-45 to
-35

-51

"D°

1 3962

1 4120

1 3723

1 3921

1 4158

1 3772515

1 3852

1 4125"

1 4330

1 4377

1 4039

1 4496

1 3936i5

1 3916

1 3989

1 4078 ">

1 4028
1 443 12'

1 41 1225

D;°

06179-"4

06I74-2 1

0 6682"

07249

0666

06901

06801"

06737'5

06901

0738"

07270

07107

0740]

0 709215

07037

07155

0716"

07154
0 737521

0825?
0 7263"

Hydration product (RC^CR' — RCOCH,R )
and its derivatives

Ketone

(Acetalde-
hyde)

Acetone

2-Butanone

2-Butanone

2 Pentanone

Allyl methyl
ketone

2-Pentanone
+

3-Pentanone

2-Hexanone

3-Hexanone

B p . ' C

(202)

56

82

82

1023

111 2

1023

102

128

125

2,4-Di-
nitro-

phenyl-
hydrazone
of ketone

(168)

128

116-7

116 7

145

160

145

156

106 7

130

Semicar-
bazone of

ketone

(162-3)

190

135 6

135 6

112, 106

112, 106

138-9

125

112

Hg salt

204

162 3,al

161 5 20

92 5-3 0

1184

48

155-7

1000- 5

74-5

962 4

125 6 5

Miscellaneous

KOBr— 1,4-Di-
bromo denv ,
49 50, bz

Tetrabromo denv ,
b p 275

Tetrabromo denv ,
243, eth , 2,4-Di-
nitrophenyl-
sulfenyl chloride.
65 6

3,4-Dibromo denv ,
b p 500-1 5'°

Cusalt, 140, red

Tetrabromo denv ,
b p 275

1,2-Dibromoderiv ,
b p 795 80 510,
4,4,5,5-Tetrabromo
denv , b p 132 610

1,2-Dibromoderiv ,
b p , 60-2'°, 3,4-
Dibromo denv ,
66-76'°

KMnO4 — * formic
ac + propiomc ac

2,4-Dimtrophenyl-
sulfenyl chloride,
65 6

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE III . O R G A N I C D E R I V A T I V E S OF A L K Y N E S (ACETYLENES)
a) Liquids (Listed in order of increasing b.p.)* (Continued)

No

23

24

25

26

27

28
29

30

31
32

33
34
35

36
37
38

39

40

41
42

43

44

45

46

Name

4,4-Diniethyl-2-pentyne
(ten Butyl methyl
acetylene)

2-Hexyne( Methyl
propyl acetylene)

l-Hexen-3-yne (Ethyl
vinyl acetylene)

l,S-Hexadien-3-yne

(Divmyl acetylene)
l-Hexen-4-yne

3-Ethyl-l-pentyne
1,5-Hexadiyne (Dipro

pargyl)

2-Hexen-4-yne

2-Methyl-3-hexyne
4-Methyl-2-hexyne

3-Ethyl-3-penten-l-yne
5-Methyl-3-heptyne

l-Heptyne(n Pentyl
acetylene)

5-Methyl-2-hexyne
8-Methyl-4-nonyne
3-Heptyne (Ethyl propyl

acetylene)
2-Heptyne(n Butyl

methyl acetylene)

2,2,5,5-Tetramethyl-

3-hexyne (Di tert-bMy\
acetylene)

1,6-Heptadiyne

l-Oc(yne(n Hexyl
acetylene)

4-Octyne (Dipropyl
acetylene)

3-Octyne (Butyl ethyl
acetylene)

2-Octyne (Hexyl methyl

acetylene)

4-Nonyne(n Butyl
propyl acetylene)

Boilmg
point °C

829 30

837 40

85""

850

87 "

870 8 5
875
85 !"
20"

88 9

95 2
9594

965
98 100 "
9974

10246
1045
105 6

1 1 1 5 2 5

1 1 1 9""

112 30i6

1262

1304 67"

131 0-5

1380 4

150 4"2

Melt ing

point °C

-92

-8783

-4266

-1167

f p
-10763

-809

-9291

194

-85
-793

nn

1 4071

1 4135

1 4522

1 5045

1 446"

1 4102
1 438121

1 4918

1 4114
1 4170

1 43382'
1 4102
1 4087

1 41762
1 4311
1 415

1 4230

1 4055

1 451'
1 4159

1 4226

1 4261

14285

1 42962S

D;

07176

07317

07492

07857

0767"

07246
0 79943

07710

07263
073855

0 7886"
07360
B7328

0 73776
07681
07337

0748

07120

08164"

07461

07484

0748

0761

0 7572S

Hydration product (RC=CR — RCOCH,R )
and its derivatives

Ketone

2 Hexanone
+

3 Hexanonc

A l l y l e t h v l
ketone

2 Heptanone

4 Heptanone

2 Heptanone
+

3 Heptanone

2 Octanone

2-Octanone
+

3-Octanone

4-Nonanone
+

5-Nonanone

Bp °C

128

125

745
65»"

151 2

144

151 2

148

173

173

169
70""

187 8

1884

2 4 D i
mtro

phenyl
hydrazone
of ketone

106 7

130

95 106

89

75

89

64 5 58

64 5 58

64 5

57 8

Semicar
bazone of

ketone

125

112

123 127

132

123 127

101

124 5

124 5

1 1 7 0 5

73 4

90

Hg salt

61 me
al

804 7
me al

Miscellaneous

1 2 Dibromodenv

b p 870 5"
3 3 4 4 Tetr i
bromodenv b p

140 50 ">

1 2 Dibromodenv

b p 930 5'
1 2 4 5 Tetra
bromodenv b p

1 54 5 5 0"'

'Derivative data given in order m p , crystal color solvent from which crystallized
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TABLE III . O R G A N I C DERIVATIVES OF A L K Y N E S (ACETYLENES)
a) Liquids (Listed in order of increasing b.p.)* (Continued)

No

47

48

49

50

51

52

53

54

55

56
57

58

59

60

61

62

63

64

Name

1-Nonyne (Heptyl
acetylene

3-Nonyne (Methyl pentyl
acetylene)

Cyclooctyne

2-Nonyne (Methyl hexyl
acetylene)

1,8-Nonadiyne

1-Decyne (n-Octyl
acetylene)

3-Decyne (Ethyl hexyl
acetylene)

5-Decyne(Dibutyl
acetylene)

Cyclononyne

2,7-Nonadiyne
1-Undecyne ( 1 -Hende-
cyne, Nonyl acetylene)

Cyclodecyne

6-Dodecyne (Dipentyl
acetylene)

1-Dodecyne (Decyl
acetylene)

1-Tridecyne (n-Undecyl
acetylene)

1-Tetradecyne (Dodecyl
acetylene)

1-Pentadecyne (Tridecyl
acetylene)

1-Hexadecvne (Tetra-
decyl acetylene)

Boiling
point, 'C

1508

153 57«,
92"

1575-
80740

161

162,550-
5'3

1740

175-6

177, 10080

177 8740

180
195,
96 4330

203 4740

78 512

209'«,908

215
89 09'°

234,
102 95'°

252,
1 1 8 3 I 1 0

268
,297910

284 103 31

Melting
point, 'C

-50

-2728

-44

-73

-364

430
-25

19

-5

0

10

15

"D

1 4217

1 4299

1 4850

I 4331

1 4490

1 4265

1 43321

1 4332

1 4890

1 4674
1 4306

1 4950

1 43802S

1 4340

14371

1 4396

1 4419

1 4440

D;°

07568

07616

0868

0769

08158

07655

0 7765Z1

07688

08972

08332
07728

08975

07816M

07788

07842

07888

07928

07965

Hydralion product (RCssCR1 — RCOCH,R')
and its derivatives

Ketone

2-Nonanone

3-Nonanone
+

4-Nonanone

3-Nonanone
+

2-Nonanone

2-Decanone

3-Decanone
+

4-Decanone
5-Decanone

Cyclo-
nonanone

2-Undeca-
none

Cyclo-
decanone

Bp . 'C

1953

187'51

187-8

1877S1

1953

2155

211

206 7

m p 34

228

100 2"

2,4-Di-
nitro-

phenyl-
hydrazone
of ketone

55-6

55 6

57-8

55-6

55 6

124

60 1 5

146

63

Semicar-
)azone of
ketone

118 20

111-2

73 4

I I I 2

118 20

63,81

100 1

51 2
57 5-8%0

184 5

122 0- 5

203-5

Hgsalt

67 8-8 5,
me al

800-7

79

842 8

Miscellaneous

NaNH 2 at210° —
1-Decyne, b p 174

Ozonolysis — »
sebacic acid, 1 34 5

NaNH2-> 1-
Dodecyne, b p 215

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE III . O R G A N I C D E R I V A T I V E S OF A L K Y N E S ( A C E T Y L E N E S )
b) Solids (Listed in order of increasing m.p.)*

No

1
2
3

4
5

6

7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Name

1-Heptadecyne
2,6-Octadiyne
1-Octadecyne

2-Octadecyne
1-Nonadecyne

1-Eicosyne

2-Heneicosyne
1-Heneicosyne
1-Docosyne
1-Tricosyne
1-Tetracosyne
1-Pentacosyne
1-Hexacosyne
1-Heplacosyne
1-Octacosyne
1-Nonacosyne
1-Tnacontyne
1-Hentriacontyne
1-Dotnaconlyne
1-Tritriacontyne
1-Tetratriacontyne
1-Pentatnacontyne
1-Hexatriacontyne
1-Heptatriaconlyne
1 -Octatnacontyne
1-Nonatnacontyne
1-Tetracontyne

Melting
point °C

22
27
27

30
33

35

35 6
41
45
49
52
55
57
60
62
65
67
69
71
73
74
76
77
79
80
82
83

Boiling
point C

299
62"
313
180
18415

327
144"

340
153'
180'

363
374
385
395
405
415
426
432
441
449
457
464
472
479
486
493
499
505
512

»8

1 4437"
1 453"
1 4474

1 4488s

1 4501s

1 4499'°
1 4513s

1 4524s

1 4534s

1 4544s

1 4552s

1 456s

1 4568s

1 4575s

1 4581s

1 4587s

1 4593s

1 4598s

1 4603s

1 4608s

1 4612s

1 4617s

14621s

1 4625s

1 4628s

1 4632s

D;»

07961"
0 828"°
08025

08016
0 8050s

08073s

0 8094s

08114s

08131 s

08148s

08163s

08177s

08190s

0 8202s

08213s

0 8224s

0 8234s

0 8243s

0825s

0 8260s

0 8268s

0 8275s

0 8282s

0 8289s

0 8295s

08301s

Miscellaneous

Hg salt, 96 7
n-BuOH

Derivative data given in order m p crystal color solvent from which crystallized
S = supercooled liquid at 20°
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EXPLANATIONS AND REFERENCES TO TABLE IV

Nitro derivative '
ArH HNO3 ArNO2

Nitro
derivative

H2O

From the aromatic hydrocarbon with concentrated nitric and sulfunc acids
For directions and examples see Cheroms, p 578 80, Linstead, p 48, 49, Shnner, p 249, Vogel, p 520,

Wild, p 24
From the aromatic hydrocarbon with fuming and concentrated nitric acids
See Shnner, p 249, Wild, p 24
From the aromatic hydrocarbon with fuming nitric acid in acetic acid
See Vogel, p 520
From the aromatic hydrocarbon with nitric and sulfunc acids in chloroform
See Vogel, p 580

Acetamido and Benzamido derivatives '
(CH,CO)20

ArH
HNOi

ArNO2

Sn/HCI
ArNH2—

C6H5COCI

ArNHCOCH3 + CH3COOH

Acetamido
derivative

ArNHCOC6H5 + HC1

Benzamido
derivative

Nitration of the aromatic hydrocarbon is followed by reduction with tin and hydrochloric acid The re-
sulting amine is acetylated with acetic anhydride or benzoylated with benzoyl chloride

For directions and examples see Cheroms, p 581, V L Ipatieff and L A Schmerhng, J Amer Chem
Soc, 59, 1056(1937), 60, 1476(1938), 65,2470(1943)

o-Aroylbenzoic acid (product with phthahc anhydride)

ArH

COAraCOOH
o-Aroylbenzoic acid

From the aromatic hydrocarbon, phthahc anhydride and aluminum chloride in carbon disulfide
For directions and examples see Cheroms, p 548, Shnner, p 250, Vogel, p 519, Wild, p 28, H W Un-

derwood and W L Walsh, J Amer Chem Soc , 57, 940(1935)
From the aromatic hydrocarbon, phthahc anhydride and aluminum chloride without solvent
See G F Lewenz and K. T Serijan, J Amer Chem Soc ,75, 4087 (1953)

2,4-Dmitrobenzenesulfenyl chloride derivative I Aryl 2,4-dimtrophenyl sulfide)

ArH O2N S—Cl
AIC13

N02

O2N—I \-SAr + HCI

Aryl 2,4-dimtrophenyl
sulfide

From the aromatic hydrocarbon, 2,4-dmitrobenzenesulfenyl chloride and aluminum chloride in 1,2-dichlo-
roethane

For directions and explanations see Cheroms, p 585, C M BuessandN Kharasch, J Amer Chem Soc,
72,3529(1950)

Picrate N02

ArH O2N

NO2

OH A r H - O 2 N OH

Picrate NO2
(Molecular complex)

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted tor the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLE IV (Continued)

From the aromatic hydrocarbon and picric acid in alcohol
For directions and examples see Lmstead, p 50 Vogel, p 518, Wild, pp 29 30
From excess of liquid aromatic hydrocarbon and picric acid without solvent
See Wild, pp 28 9 Banl and Hauber, J Amer Chem Soc , 53, 1087 (1931)
From the aromatic hydrocarbon in methanol or in dry benzene
See Cheroms, pp 582 3

Styphnate

ArH O2N A r H - O 2 N

OH NO2

Styphnic acid

OH NO2

Styphnate
(Molecular complex)

From the aromatic hydrocarbon and styphnic acid (2,4,6-tnnitroresorcmol) in acetic acid
For directions and examples see Vogel, p 519, W J Hickmbottom, Reactions of Organic Compounds, 2nd

ed , Longmans, Green and Co , London, 1948, p 76

1,3,5-Tnnitrobenzene derivative

ArH

N02

02N-^}

NO2

N02

— ArH -O2N — / >

NO2

1 ,3,5-Tnnitrobenzene
molecular complex

From the aromatic hydrocarbon and 1,3,5-tnmtrobenzene in alcohol, acetic acid, or benzene
For directions and examples see Vogel, p 519

2 4,7-Tnmtrofluorenone I TNF) derivative *

NO2

ArH +

O2N

NO2

NO2

TNF

ArH

2,4,7-Tnnitrofluorenone molecular
complex

NO2

From the aromatic hydrocarbon and 2,4,7-tnnitrofluorenone in methanol-benzene and ethanol-benzene
mixtures

For directions and examples see Cheroms, pp 582 3, M Orchin, J Amer Chem Soc , 68, 1727 (1946), M
Orchm, L Reggel and E O Woolfolk, J Amer Chem Soc , 69,1225 (1947)

From the aromatic hydrocarbon and 2,4,7-tnnitrofluorenone in glacial acetic acid
See M C Kloetzel and H E Mertel, J Amer Chem Soc, 72, 4786 (1950), M D Softer and R A

Stewart, J Amer Chem Soc , 74, 567 (1952)
From the aromatic hydrocarbon and 2,4,7-trmitrofluorenone without solvent
See D E Laskowski and W C McCrone, Anal Chem ,30, 542 (1958)

Acids from side-chain oxidation

ArR
_KMNO4

NaOH ArCOONa ArCOOH

Aromatic
acid

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation ol derivatives

33



/

EXPLANATIONS AND REFERENCES TO TABLE IV (Continued)

From the alkyl-substituted aromatic hydrocarbon with potassium permanganate in sodium hydroxide or
sodium carbonate solution

For directions and examples see Cheroms, p 585, 627, Linstead, p 50, Shriner, p 250, Vogel, p 520,
Wild, p 26

From the alkyl-substituted aromatic hydrocarbon with sodium bichromate and sulfunc acid
See Cheroms, p 627, Shriner, p 250, Wild, p 26

Sulfonarmde *

ArH + C1SO3H -» ArSO2Cl N"3 » ArSO2NH2

Sulfonyl Sulfonamide
chloride

From the aromatic hydrocarbon and chlorosulfonic acid in chloroform, followed by aqueous ammonia
For directions and examples see Linstead, p 49, Wild, p 27, E H Huntress and F H Carten, J Amer

Chem 5oc,62, 511 (1940), E H Huntress and J S Autenneth, J Amer Chem Soc , 63, 3446(1941)
From the aromatic hydrocarbon with chlorosulfonic acid without solvent, followed by ammonolysis with

dry ammonium carbonate
See Wild, p 27

•Derivatives recommended for first trial
W A R N I N G This is not an instruction manual References should be consulted for the preparation of derivatives
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TABLE IV. O R G A N I C D E R I V A T I V E S OF A R O M A T I C H Y D R O C A R B O N S
a) Liquids. (Listed in order of increasing b.p.)*

No

1

2

3

4

5

6

7

•
8

9

10

11

,-*
12'

13

*14

15

16

»

17

Name

Benzene

Toluene

Ethylbenzene

1,4-Xylene

1,3-Xylene

1,2-Xylene

Isopropylbenzene (Cumene)

n-Propylbenzene

l-Ethyl-3-methylbenzene
(m-Ethyltoluene)

1-EthyM-methylbenzene
(p-Ethyltoluene)

1 ,3,5-Trimethy Ibcnzenc
(Mesitylene)

l-Ethyl-2-methylbenzene
(o-Ethyltoluene)

le«-Butylbenzene

1,2,4-Trimethylbenzene
(Pseudocumene)

Isobutylbenzene

.vcr-Butylbenzene

3-Isopropyl-l-methylbenzene
(3-Isopropyltoluene, m-
Cymene)

Boiling
point, 'C

80 1

1106

1362

138 3

139 1

1444

1524

1592

161 3

162 1

1647

1652

169 1

1694

1728

1733

175 1

Melting
point, 'C

55

-95

-939

1326

-4789

-25 18

-9604

-9959

-9655

-6235

-4472

-8083

-5834

-4391

-51 53

-7557

-6375

"g

1 5011

1 49613

1 49594

1 49581

1 49722

1 50545

1 49146

1 49202

1 49661

1 49500

1 49937

1 50456

1 49266

1 50484

1 48646

1 49020

1 4930

DT

087901

0 86694

0 86690

086105

086417

0 88020

086179

0 86204

0 86455

086118

086518

0 88069

0 86650

0 87582

085321

0 86207

08610

Picrate

84

882,
pa
yel

966,
pa
yel

90

91

88

103

97

97

1 35
Trimtro
benzene
deriva-

tive

Nitro
derivative

1 ,3-rfj
89,
1,3,5
tri 122

2,4-rfi 70

2,4,6-m
37

2,3,5-/n
139

2,4,6-m
183

4,5-rfi
118

2,4,6-/n
109

2,4-di
b p
150'

2,4-di
86,
2,4,6-
tn 235

2,4-rfi
62,
2,4,6-
tri 124

3,5,6-/«
185

2,4-di
b p
161 2s

Acetamido
derivative

2,4-di
221

2,4-di
223

4-mono
106,
2,4-d,
216

4-mono
96,
2,4-d,
208

4-mono
170,
2,4-rfi
210

4-mono
1270
7 5

4-mono
126,
2,6-di
192

Phthalic
anhy
dnde

deriva-
tive

127

137

122.
128

132,
148

126,
142

ns

133

125

212

2.4-Di-
nitro-
phenyl

sulfenyi
chloride
deriva-

tive

120

102 3

97

134-5

130 1

99 100

88-9

Miscellaneous

Sulfonamide, 156

Oxid — » benzoic
acid, 121, Sulfon-
amide, 137

Oxid -» benzoic
acid, 121, Sulfon-
amide, 109

Oxid -Mere-
phthahcacid.
>300,subl ,
Sulfonamide, 147

Oxid — » isophthahc
acid, 348, h w ,
Sulfonamide, 137

Oxid -»phthalic
acid, 206 8,
Sulfonamide, 144

Oxid -* benzoic
acid, 121 Sulfon-
amide, 106

Oxid — *- benzoic

Oxid -» isophthahc
acid, 348, h w

Oxid -» tere-
phthalicacid.
>300,subl

Oxid -»tnmesic
acid, 380, Sulfon-
amide, 141

Oxid -*phthalic
acid, 206 8

Oxid -• benzoic
acid, 121

Oxid -• tnmell i t ic
acid, 225 35 d

Oxid -» benzoic
acid, 121

Oxid -* benzoic

*Denvative data given in order m p , crystal color, solvent from which crystallized
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS
a) Liquids. (Listed in order of increasing b.p.)* (Continued)

No

18

19

20
21
-

22
*~ '

23

24

25
26

27

28
29
30

31

32

33

34
35

36

37

38

39

40

Name

1 ,2,3-Trimethylbenzene
(Hemimellitene)

/ranj-Propenylbenzene

Indane
4-Isopropyl-l-methylbenzene
(4-lsopropyltoluene,
4-Cymene)

2-Isopropyl-l-methylbenzene
(2 Isopropyltoluene
2-Cymene)

1,3-DiethyIbenzene

l-Methyl-3-propylbenzene
(m-Propyltoluene)

Indent
«-Butylbenzenc

l-Methyl-4-propylbenzene
(/>-Propylto!uene)

1,2-Diethylbenzene
1,4-Diethylbenzene
l,3-Dimethyl-5-ethylbenzene

l-Methyl-2-propylbenzene
(o-Propyltoluene)

2, 2-Dimethvl-l-phen\ (propane
(Neopentylbenzene)

1 ,4-Dhnethyl-2-ethylbenzene

2-Methylindane
3-Methyl-2-phenylbulane

l-Melhylindane

1 ,3-Dimethyl-4-ethyIbenzene

3-w;-ButyI-l-methylbenzene
(3-/ev7-Butyltoluene)

1 ,2-Dimethyl-4-ethylbenzene

1 ,3-Dimethyl-2-ethylbenzene

Boiling
point °C

17608

1765
7 5

177
177 1

17«35

181 1

181 8

1824
18327

183 3

1834
1838
1838

1848

186

1869

1870
188

188 90

1884

1893

18955

190

Melting
point *C

-2541

-27 1
to
-259

-51 4
-6794

-71 71

_ 2

-88 15

-844

-602

-630

-41 39

-67 1

ng

1 51393

1 5463"

1 5381
1 4909

1 5006

1 49552

1 4936

1 5764
1 48979

1 4919

1 50346
1 49483
1 4981

1 4998

1 4880

1 5043

1 5070
1 486

1 5274

1 5038

1 4944

1 5031

1 5107

D;°

0 89438

0902

09645
08537

08766

0 86394

08610

09915
086013

08584

0 87996
086196
08648

08744

0858

08772

09034
08701

0939

08763

08657

08745

08904

Picrate

905

98, yel

1 3,5
Trmitro
benzene
denva

live

Nitro
derivative

2,6-di
54,
2,3,6
in i re

2,4.6-lri
62

2,4,6-rn
1 1 7 0
76

3,5,6-fn
127 8,
al

2,S.6-tn
1275
90

Acetamido
derivative

4-mono
105
2,4-di
214

4-mono
142,
2,4-di
181

4-mono
147 8,
2,4-di
193

Phthahc
anhy-
dride

deriva-
tive

123 4

114

97

24-Dl
nitro-
phenyl

sulfenyl
chloride
denva

live

72 3

Miscellaneous

Oxid — * hemimel-
l i l icactd, 190 7 d

Sulfonamide, 1 15

Br2 — » Tetrabromo,
59 5 60 5

Acid — *• polymer

Br2 -» Tnbromo, 89

Sulfonamide, 107-8

4-Benzarmdodenv ,
141 2

Heat with Pt at
310-350 -Naph-
thalene, 80 3

Br2 — 2,5,6-Tn-
bromo, 94 5, 81 2

Oxid — » tnmel-
litic acid, 225 35 d

Oxid -» hemimel-
htieactd, 190-7d

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IV. O R G A N I C D E R I V A T I V E S OF A R O M A T I C H Y D R O C A R B O N S
a) Liquids. (Listed in order of increasing b.p.)* (Continued)

No

41

42
43

44

45
46

47

48

49

50
51

52
53

54

55

56

57
58

59

60

61

62

63

64

Name

3-Phenylpentane

l-Ethyl-3-isopropylbenzene

2-Methyl-2-phenylbutane

4-(m-Butyl-l-methylbenzene
(4-tert Bulyltoluene)

f-Ethyl-2-isopropylbenzene

2-Phenylpentane

1 ,2-Dimethyl-3-ethyIbenzene

3-jer-Butyl-l-methylbenzene

(3-5?c-Butyltoluene)
3-Isobutyl-l-methvlbenzene

(3-Isobutyltoluene)

£/-2-Methyl-l-phenylbutane
1 ,3-Dimethyl-5-isopropyl-
benzene

2-Phenyl-cK-2-butene
4-Isobutyl-l-methylbenzene

(p Isobutvltoluene)
2-se c-Butyl-1 -methylbenzene

(2-sec Butvl toluene)
2-Isobutyl-l-methylbenzene

(o-Isobutyltoluene)

1 ,4-Dimethyl-2-isopropyl-
benzene

l-Ethyl-4-isopropylbenzene
</,/-2-Metbyl-l-phenvlbulane

1 ,2,3,5-Tetramethylbenzene
(Isodurene)

3-Methyl-l-phenylbutane
(Isopentylbenzene)

! ,3-Dimethyl-2-isopropyl-
benzene

1 ,3-Dlmethyl-4-isopropyl-

benzene
3-Methylindene

4-.str-Butyl-l-methylbeim>ne

(/j-jec-Butyltoluene)

Boiling
point °C

191

192
19238

1928

193
193

1939

194

194

194
194 5

191
194 5
196

196

196

1962

1966
197

1979

1989
196

199

199 1
195

1992
200
198 5

200

Melting
point °C

-5249

-49 5

no

1 4877

1 4955
1 4934

1 4918

1 5080
1 4876

1 5117

1 490

1 4888

1 4880
1 4955

1 5402"
1 4874

1 497

1 4935

1 5010

1 4923

1 486

1 5125

1 4847

1 509

1 5018

1 55907"

I 4932

D;°

08649

0859
08737

0 8612

0888

08576

08921

0858

08536

08617

08591

0 9 1 9 1 2

08517

0873

08649

08738

08585
0859

08899

08558

0890

0869

09640

08650

Picrate

76 8,
or -
yel .
al

1 35
Trimtro
benzene
deriva

live

Nitro
derivative

2bdi 96

46-di
181 157

Acetamido
derivative

4-mono
145 6
24-di
199 200

4 mono
142
2 4 di
181

4-mono
107
24-rfi
181 2

4-mono
115 6
24di
193 4

4-mono
114
2,4-di
215 6

Phthahc
anhy
dnde

deriva
live

213

24 Di
nttro
phenyl

sulfenyl
chloride
deriva

live

81 2

Miscellaneous

4 Benzamidodenv ,

154

4-Ben?dmidodenv
112 3

4-Ben.7amido 127 8

Oxid — >-hemimel-
htieacid 190 7 d

Oxid — Mrtmesic
acid, 380

4-Benzamido 126

*Denvative data given in order m p , crystal color, solvent from which crystallized
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TABLE IV. O R G A N I C D E R I V A T I V E S OF AROMATIC HYDROCARBONS
a) Liquids. (Listed in order of increasing b.p.)* (Continued)

No

65

66

67

68
69

71

72
73

74
75
76

77

78
79

80

81

82
83

84
85
86

87

88

89
90

91
92
93
94

95
96

Name

2-;frt*Butyl-l-niethylbenzene
(2-w-Butyltoluene)

3,5-Diethyl-l-methylbenzene
(3,5-Diethyltoluene)

2-Butyl-l-methylbenzene
(2-Butyltoluene)

l-Ethyl-3-propylbenzene
l,2-Dimethyl-4-isopropyl-
benzene

1 ,2-Dimethyl-3-isopropyl-
benzene

l-Ethyl-2-propylbenzene
1,3-Di-isopropylbenzene

1 ,2-Diethyl-4-methylbenzene
1 ,2-Di-isopropylbenzene
l,4-Dimethyl-2-propyl-
benzene

1 ,23,4-Tetramethylbenzene
(Prehnitene)

l-Ethyl-4-propylbenzene
3-Butyl-l-methylbenzene

(m-Butyltoluene) ,
2,4-Diethyl-l-methylbenzene

(2,4-Diethyltoluene)
n-Pentylbenzene

3-Methyl-3-phenylpentane
1 ̂ -Dimethyl-5-rerr-butyl-
benzene

l,3-Dimethyl-4-propyl benzene
1 ,2-Diethyl-3-methylbenzene
4-Butyl-l-methylbenzene

(4-Butyltoluene)
2,5-Diethyl-l-methylbenzene

(2,5-Diethyltoluene)
1 ,23.4-TeIrahydronaphthalene
(Tetrahn)

1 ,3-Diethyl-2-propylbenzene
2,6-Dielhyl-l-methylbenzene

(2,6-Diethyltoluene)
1 ,2-Dimethyl-4-propyl benzene
l,3-Dimethyl-5-propylbenzene
2-Methyl-3-phenylpentane
4-/m-Butyl- 1 ̂ -dimethyl-

benzene
1,4-Di-isopropylbenzene
1 ,2-Dimethyl-3-propylbenzene

Boiling
point, "C

2005

2007

201,
208

201
201 8

2026

203
2032

2036
2038
2043

2050

205
205

205

2054

206
206-6 5

2066
2066
207

207 I

2076

2076
2088

2089
209
209
210-4

2104
2107

Melting
point *C

-74 12

-63 1

-63

-75

-21 5

-35 79

-17 1

n20"D

1 5076

1 4969

1 4958

1 4930
1 4993

1 508

1 4992
1 4883

1 5039
1 4960
1 4999

1 5201

1 4921
1 491

1 5027

1 4878

14958
1 4958

1 4998
1 5105
1 490

1 5034

1 54135

5063
5106

5000
4933
4912
503037

48983
5075

Df

08897

08630

08721

08607
08699

0888

08744
0 85593

08762
08771
08717

09053

08594
0859

08748

08585

08755
08645

08723
08910

0857

08758

09702

08856
08907

087IS
08610
08678
0 937230

0 85676
08864

Picrate

92-5

1 3,5-
Trmitro
benzene
deriva-

tive

Nitro
derivative

2,4,6-m
106 65

4,6-di
76 9 72,
2-ProH

5,6-di
176

2,4,6-rr;
107 (one
form).
114
(another
form)

5J-di
95

2,5,6-f/v
112, al

Acetamido
derivative

4-mono
101-2,
2,4-d,
202

Phthalic
anhy-
dride

deriva-
tive

153 5

24-Di
mtro-
phenyl

sulfenyl
chloride
deriva-

tive

Miscellaneous

4-Benzamido, 128 9

CI2 - 5,6,7,8-
Tetrachloro, 172

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IV. ORGANIC DERIVATIVES OF A R O M A T I C HYDROCARBONS
a) Liquids. (Listed in order of increasing b.p.)* (Continued)

No

97

98

99

100

101

102
103

104
105
106
107
108

109
110

111

112

113

114
115
116

117

118

119

120

121
122

123
124

125
126

Name

1 -/('rt-Buly l-4-ethy Ibenzene

rf,/-3-Phenylhexane

2-Elhyl-l,3,5-trimethyl-
benzene

3-Ethyl-4-isopropyl-l-methyl-
benzene

5-Ethyl-l,2,4-trimethylbenzene

6-Ethyl-l,2.4-trimethylbenzene

2-Phenylhexane

2-Methyl-l-phenylpentane
4-Isopropyl-l-propylbenzene
1 ,3-Dipropylbenzene
5-Ethyl-l,2,3-trimelhvlbenzene
3-Ethyl-l ,2,4-irimethylbenzene

1 ,2,4- 1 ciethy Ibenzene

1 ,3,5-Triethylbenzene

2-Methyl-l ,2,3,4-tetrahydro-
naphthalene (2 Methyl-
tetralm)

1 -Methyl-1 ,2,3.4-lelrahydro-

naphthalene(l-Methyl-
tetrahn)

4-Elhyl-l,2,3-trimethyl-
benzene

1 ,4-Dipropylbenzene
3-Methyl- 1 -phenylpentane
2-Propyl-13,5-trimethyl-

benzene

l,l-Dimethyl-l,2,3,4-tetra-
hydronaphthalene (1 ,1 -

Dimethyltetralm)
3-(m-Butyl-l-isopropyl-

benzene

l-Methyl-3-pentylbenzene
(3-Pentyltoluene)

4-/?r(-Butyl-l-isopropyl-
benzene

2-Methyl-2-phenylhexane
2,4- l)i-isopropy 1-1 -methyl-

benzene (2,4-Di-isopropyl-

toluene)
3-Methyl-3-phenylhexane
n-Hexylbenzene

3-Phenylheptane
2,6-Di-isopropyl-l-methyl-

benzene (2,6-Di-isopropyl-
toluene)

Boiling
point, "C

211

211
208 3

2124

2 1 3

213

213
214

215
215
215 8
2158
2166

2177
218

211 2

218

219

2204

221
221
221

221

222

223

224

225
225

226
226 1

227
228

Melting
point, 'C

-122

-13 >

-61 2

nr?

1 4950

1 4867

1 5074

1 5006

1 5075

1 5118
1 4882

1 4847
1 4972
1 5155"
1 5101
1 5133

1 4982
1 4965

1 5311

1 5357

1 5180

1 4914
1 4876
1 5033

1 5292

1 4832

1 4911

1 4872

1 4943
1 4990

14980
1 4864

1 4862
1 5032

Df

08635

0 X596

0 883

08722

0833

08897

08600

08624
0 8614
09137'
08863
0895

08791
0 85682S

0952

09580

09019

08564

08605
08782

0950

08512

08593

08665

08737
08664

08776
08575

08607
08768

Picrate

13,5
Trimlro-
benzene
deriva

live

Nitro
derivative

2,6-di
94 5,al

4,6-di
l l l . a l

3,6-A
87 8,al

5,6-d
79 80,
al

2,4,6-»«
1 1 2 4
2 6

Ar-x, x-
di 645

Acetamido
derivative

2,4-di
207 8

2A-di
178

2,4-rfi
205 6

Phthahc
anhy-
dride

deriva-
tive

129

2,4-Di-
nitro-
phenyl

sulfenyl
chloride
deriva-

tive

Miscellaneous

3,6-Dibromo, 60-1,
acet

2,4,6-Tnbromo, 105

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS
a) Liquids. (Listed in order of increasing b.p.)* (Continued)

No

127

128

129

130
131

132

133
134

135

136

137

138

139
140

141
142

143
144

145
146

147

148

149

Name

5-Propyl-I,2,4-trimethyl-
benzene

6-Mefhyl-l ,2,3,4-tetra-
hydronaphthalene (6-
Methyltetralm)

2,2-Dimethyl-l,2,3,4-tetra-
hydronaphthalene (2 2
Dimethyltetralm)

2-Phenylheptane
5-Methyl-l,2,3,4-tetra-

hydronaphthalene (5-
Methyltetrahn)

2-Ethyl-l,23,4-tetrahydro-
naphthalene (2-EthylteIralm)

Cyclohexylbenzene
l-Ethyl-l,2,3,4-tetrahydro-
naphthalene ( 1 -Ethyltetralm)

2,5-Dimethyl-I,2,3,4-tetra-
hydronaphthalene (2,5-
Dimethyltetralin)

2,8-Dimethyl-l,23,4-tetra-
hydronaphthalene (2,8-
Dimethyltetralm)

2,7-Dimethyl- 1 ,2,3,4-retra-
hydronaphthalene (2,7-
Dimethyltetralm)

2,6-Dimethyl-l ,2,3,4-tetra-
hydronaphthalene (2,6-
Dimethyltetralm)

l,4-Di-«r-butylbenzene
1 ,5-DimetHyl-l ,2,3,4-tetra-
hydronaphlhalene (1,5
Dimethyltetralm)

3-Ethyl-3-pheny(hexane
6-Ethyl-l,2,3,4-«etrahydro-

naphthalene (6 Ethyl-
tetralm)

2-Methyl-l-phenyl-l-bulene
5-Ethyl-l ,2,3,4-tetrahydro-

naphthalene (5-Ethvltetralm)
n-Heptylbenzene
1-Methylnaphthalene

5,6-Dimethyl-l,2,3,4-tetra-
hydronaphthalene (5,6
Dimethyltetralm)

6,7-Dimethyl-l,2,3,4-Ietra-
bydronaphtbalene (6,7-
Dimethyltetralm)

5,7-Dimethyl-J,23,4-tetra-
hydronaphthalene (5,7
Dimethyltetralm)

Boiling
point, *C

228

229

210

231
2344

235

235-6
236

236

236

237 8

238

239
239

239
241

241 2
242

244
2448

252

252

253 1

Melting
point "C

7 8

-3057

10

-6

nzo"D

1 5095

1 5357

1 5200

1 4863
1 54395

1 523

1 5329
1 5321

1 526

1 526

1 526

1 526

1 4892
1 526

1 4941
1 5131

1 528'"
1 540

1 4875
1 6174

1 552

1 5360

1 5405

Df

0887

09517

0935

08610
09720

0938

09502
09535

0946

0941

0941

0941

08590
09410

087S
09568

0973

08595
1 02025

0975

0954

09583

Picrate

142,
or -
red,
al

1 35
Trmitro
benzene
deriva-

tive

1535
45,
al

Nitro
derivative

4-mono
71,
4,5-rfi
143

5,8 di
203

Acetamido
derivative

Phthdhc
anhy
dride

denva
live

68

2,4 Di
nitro
phenyl

sulfenyl
chloride
denva

live

Miscellaneous

Oxid — - tnmel l i t i c
acid 225 35 d

Nitrosit, 129 30

Styphnate, 135, al

Oxid — > melo
phamc acid, 238-
42

Heating with Sat
320°— 1,3-Di-
methylnaphtha-
lene, b p 263

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IV. O R G A N I C D E R I V A T I V E S OF A R O M A T I C H Y D R O C A R B O N S
a) Liquids. (Listed in order of increasing b.p.)* (Continued)

No

150

151

152

153
154

155

156

157
158

159

160

161

162

163

164

165

166

167

168
169
170

Name

5,8-Dimethyl-l ,2,3,4-tetra-
hydronaphthalene (5.8-
Dimethyltetrdl in)

2-Ethylnaphthalene

1-Ethylnaphthalene

1,7-Dimethylnaphthalene
1 ,6-Dimethylnaphthalene

1 ,3-Dimethylnaphthalenc

n-Octylbenzene ( ! -Phenyl-
octane)

1-Allylnaphthalene

l-Isopropylnaphthalene

1 ,4-Dimethy Inaphlhalene

1,1-Diphenylethane

2-Isopropylnaphthalene

!-Propylnaphthalene

1-Propylnaphthalene

1 ,3,7-Trimethylnaphthalene

l-Isopropyl-7-methyl-
naphthalene (Apocadalene)

n-Nonylhenzene ( 1 -Phenyl-
nonane)

2-Butylnaphthalene

-r<77-Butylnaphthalene
-frrt-Butylnaphthalene
-Butylnaphlhalene

Boiling
point °C

254

2579

25867

263
263

263

2645

265 7

2679

268,
262-4

268-70

a)268 2
b)262

2735.
277 9

277,
2725

280

282

282

283-5,
292

285-90
287 9
28934

Melting
point °C

-75

-1388

-13
-14

-40

-36

-16

7 66

-10

135

-24

-8 1

-4

-1976

"S

1 547

1 59761

1 6062

1 6083 1
1 6072

1 6078

1 4845

1 6140

1 5950

1 6127

1 5761

1 5772
1 5861

1 5872

1 5952

1 5759

1 5884

1 4838

1 57774

1 5768
1 5726
I 5819

D{°

0967

09922

1 00816

1 0115
1 003

1 0063

08562

1 0228

0 99565

1 0166

1 0033

09795

09770

09918

1 007

09833

08558

09673

09687
09629
0 97673

Picrate

770
75,
al

985

121
114 5
or ,
al

118

69

85 6

144,
or ,
me
al

93 5,
91 3

93 4,
or
al

91 2

144,
or ,
al

102,
or ,
al

71 3,
or -
y e l ,
al

102 3
96, yel
104 5,
or -
yel

i 35
Tnmtro
benzene
deriva-

tive

88 9,
2-
PrOH

1 1 1 5
12, al

137
139
yel

135,
y e l .
al

165 6
ye l .
me
al

99

86 7,
al

Nitro
derivative

24-dl 2

Acetamido
derivative

Phlhalic
anhy
dride

deriva-
tive

2,4- Di
mtro
phenyl

sulfenyl
chloride
denva

live

Miscellaneous

Heating with Sat
230"^ 1,4-Di-
methylnaphtha-
lene, b p 268

Styphnate, 88 90

Styphnate 1 1 1 3 ,
al

Styphnate, 143
Styphnate, 122

Styphnate, 117 8,
w -me al , 2,4,7-
Tnmtrofluorenone
denv , 142 5, or

Dimer 198 5 95
Tetrabromo, 141

2
Styphnate, 126-7

or me al

Oxtd — > benzo-
phenone, 49

Styphnate 1 5 1 5
or me jl

Styphnate, 166
(163-4), yel , al

4-Sulfonamide,
94 5-5 0 Maleic
anhydride—" 3-
(4-Nonylbenzoyl)
acrylic acid, 82 3

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IV. O R G A N I C D E R I V A T I V E S OF A R O M A T I C HYDROCARBONS
a) Liquids. (Listed in order of increasing b.p.)* (Continued)

No

171

172

173
174
175

176
177

178

179
180
181

182
183

184
185
186

Name

4,5-Benzindane (1 ,2-Cyclo-
pentanonaphthalene)

n-Decylbenzene (1-Phenyl-
decane)

1 -Pentylnaphthalene
2-Pentylnaphthalene
n-Undecylbenzenc («-Hendecyl-

benzene, 1-Phenylundecane)
l-Hexylnaphthalene
2-Hexylnaphthalene

n-Dodecylbenzene ( 1 -Phenyl-
dodecane)

1-Heptylnaphthalene
2-Heptylnaphthalene
Tridecylbenzene ( 1 -Phenyl-
tndecane)

1-Octylnaphfhalene
2-Octylnaphthalene

1-Nonylnaphthalene
2-NonylnaphIhalene
1 -Decylnaphthalene

Boiling
point, 'C

294 5

300

307
310
316

322
324

331

340
341
346

356
357

372
372
387

Melting
point, "C

-1438

-22
-21
-5

-177
-56

3

1
10

-20
2 forms

stable
-05,
meta-
stable
13

12

"8

1 6290

1 48319

1 5725
1 5694
1 4828

1 5647
1 620

1 4824

1 5582
1 5556
1 4821

1 5532
1 5501

1 5477
1 5454
1 5435

Df

1 066

0 85553

09656
09561
08553

09566
09479

08551

09491
09410
08550

09427
09356

09371
09298
09322

Picrate

110

1,3,5-
Trimtro-
benzene
deriva-

tive

119 20

75,yel
74, yel

69 74
67-8,

yel

Nitro
derivative

Acetamido
derivative

Phthahc
anhy-
dride

deriva-
tive

2,4- Di-
nitro-
phenyl

sulfenyl
chloride
deriva-

tive

Miscellaneous

2,4,7-Tnnitro-
fluorenonedenv ,
133

4-Sulfonamide,
957 62

4-Sulfonamide,975

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS
b) Solids. (Listed in order of increasing m.p.)*

No

1
2

3

4

5

6

7

8

9

10

11
12

13

f4
15
16

17

18

19

20

21

22

23

24

25

Name

1 ,2,6-Trimelhylnaphthalene
Diphenylmethane

1 ,2,3-Trimethylnaphrhalene

1,6,7-TrimethylnaphtKalene

2-Isopropylazulene

1 ,4-Dimethyl-7-isopropy 1-
azulene (5-Guaiazulene)

2,6-Dimethylphenanthrene

1,2,5-TrimethylnaphIhalene

1-Propylphenanthrcne

5-Isopropylazulene

2-Propylphenanthrene
2-Methylnaphlhalene

l-Elhyl-5-mcthylnaphthalene

9-Isopropylphenanthrene
6-IsopropyIazulene
2-EthyI-6-methylnaphthalene

2-Isopropylphenanthrene

6-Isopropyl-l-methyl-
phenanthrene

2-Ethylazulenc

2,5-Dimethylphenanthrene

1,3,5-Trimethylnaphthalene

3-Ethyl-6-methylphenanthrene

2-Methylazulene

1,3,8-Trimethylnaphlhalene

4-Methylphenanthrene

Melting
point, "C

14
26 7

27 8,al

28, me
al

31, b l -
vlt

31 5, b l -
vlt , a l

33-4, me
al

335,
31-2, al

34 5, me
al

345

35-6, al
37-8,

344
40, al

41-2
43
44 5

44-5, al

45-6

455,
44-5, bl

46 7,al

47, me
al

47-8

47-8

48, me
al

49 50,
95% al

Boiling
point, °C

146'°
2647.

261 2,
120'°

125-3012

285.
138'2

167-8"

147 8"

1700-2

240-2,
110-216

133'°

145 50"

204-5 1S

139 510

Picrate

122-3, al

143, or ,
al

125 6,
or , me
al

122 25 ,
b l . a l

135 6,
yel , al

138 40,
al

100-1,
yel , me
al

91 2,al
116, al

97, or ,
al

109-10

109, or

108, yel ,
me al

143, or

110 1

127-9,
yel , al

141-2,
me al

156-65,
or

130-1,
b l . a l

1275,
or . al

140-l,al

Styphnate

150-1, al

1435,
yel

148-9,
or , me
al

105-6,
bl , me
al

148 50,
yel , me
al

131, al

1 19, yel

132-3,
or , al

1 38, yel

140 5, al

135, or ,
al

sym-'Tr\-
nitro-

benzene
derivative

154 6, al

142-3,
yel , me
al

di 113 4

151-1 5

159-60,
al

134,
122 3

123, yel

124
116-7,
yel

107

140-1,
dk red,
al

2,4 7-Tn-
nitrofluo-

renone
derivative

125 6,
al

Nitro
derivative

2,4,2',4'-
letra
172

1 -mono
81

Phthahc
anhy
dnde

deriva-
tive

2,4-Di-
nitro
phenyl

sulfenyl
chloride
deriva-

tive

Miscellaneous

< 1 6010
< 1 5770, D^

1 0056, CrO, -»
Benzophenone, 49

n$ 1 5725

DJ9 09728 (super-
cooled) 2,4,6-Tn-
mtrotoluene denv ,
89

< 1 6110, D'g
1 0103, 2,4,6-Tn-
nitrotoluene denv ,
90 05

CrO3 -» /3-Naphthoic
acid, 182

2,4,6-Tnmtrotoluene
denv , 62, yel

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS
b) Solids. (Listed in order of increasing m.p.)* (Continued)

No

26

27

28

29

30
31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47
48

Name

1 ,4-Dimethylphenanthrene

Bibenzyl ( 1 ,2-Diphenylethane)

Methylenefluorene (Bi-
phenyleneethylene)

3.5-Dimelhylphenanthrene

1 ,3-Dimethylazulenc
7-Methyl-3,4-benzphenanthrene

Pentapiethylbenzene

1 ,2,4-Trimethylnaphthalene

3,3 -Dimelhylslilbene
(.rcm-Di-m-tolylethylene)

1,4,5,7-Tetramethylnaphthalene

1 ,2,4,8-Tetramethylnaphthalene

2,9-Dimethylphenanthrene"

1,5-Diniethylphenanthrene

2-Benzylnaphthalene

1-Benzylnaphthalene

1,2-Dimethylazulene

9-Propylphenanthrene

1 ,7-Dimethyl-4-isopropyl-
naphthalene

3-Methylphenanthrene

3,4-Dimelhylphenanthrene

1-Ethylphenanthrene

jym-Diphenylacelylene (Tolane)
9-Ethylphenanthrenc

Melting
point °C

50 1

(cor ),
me al

53

53

53 4, me
al

54
540 4 5,

al

543,51

55-6 50,
me al

55 6

56

56 7

56 7, dl

57 8. me
al

58

58 9

58 9, bl ,
al

59

60, al -w

62-3

62 3, me
al

62 5, al

62 5, al
62 5 30,

66, bz -
pet eth

Boiling
point °C

284

231 8

146"

162 5"

150"'

350

350

265 70"

140 506

98 200

Picrate

1435,
or -yel

152 3

139, or ,
me al

164 6
1340
4 5, red,
al

131

148 85,
or me
al

97

153

1455

138, ye l .
al

134 5,
or , me
al

93 4,
yel , al

103-4,
yel

129 30,
blk ,al

99, yel ,
al

92, or -
red, al

137-8,
yel , al

129-30,
or -red,
al

108-9,
or ,al

111, yel
123-4,
or -red,
al

Styphnate

1355

65, or

124 5
or -yel

1235,
yel , me
al

120, yel

142 3,
or -red.
al

144, yel ,
al

sym Tri-
mtro-

benzene
derivative

102

164 6, al

121

165 65,
me al

167, red.
me al

166 7
b r - b l k .
al

96, yel

2 4 7-Tn
nitrofluo-

renone
derivative

1785

88

152 8

34

2 4 3
5 4

Nltro
derivative

4,4 -di
180,
2,2',4,4 -
lelra
169

j-mono
154

Phthahc
anhy-
dride

deriva-
tive

2,4-Dl-
nitro-
phenyl

sulfenyl
chloride
deriva-

tive

132 3

Miscellaneous

DSI 09782, CrO,—
Benzoicacid, 121

2 4,6-Tnmtrotoltiene
denv , 88 yel

D" 1 176

D' 1 166

DJ" 1 0603 ng1

1 6582

* Derivative data given m order m p , crystal color, solvent from which crystallized
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TABLE IV. O R G A N I C D E R I V A T I V E S OF A R O M A T I C H Y D R O C A R B O N S
b) Solids. (Listed in order of increasing m.p.)* (Continued)

No

49

50
5

52

53
54

55

56

57

58

59

60

61

62

63

64

66

67

68

69

70

Name

1 ,4,5-Trimethylnaphthalene

4-Methylfluorene
1,4,6,7-Tetramethylnaphlhalene

1 ,2'3-Trimethylphenanlhrene

1 ,8-Dimethylnaphthalene
8-Methyl-3,4-benzphenanthrene

2-Ethylphenanthrene

3,4-Benzphenanthrene

1 ,3.7-Trimethylphenanthrene

4-Isopropyl-l-methyl-
phenanthrene
4,8-Dimethylazulene

Biphenyl

2-Methyl-3,4-benzphenanthrene

3-Methylpyrene

1 ,4,7- [rimethy Iphenanthrene

1 ,4-Dimethylanthracene

4,9-Dimethyl-l,2-henz-
anthracene

Benzalfluorene (w-Phenyl-
dibenzfulvene)

1 ,3-Dimethylphenanthrene

l-Methyl-3,4-benzphenanthrene

3-Isopropyl-l-methyl-
phenanthrene

Melting
point °C

63

63, al
63 4, al

638 48

65 63
65 6, al

67 8, me
al 64 5

68, al

68 9 me
al

68 8 5
me al

69 70,
bl , al

692 71

704-1 0
al

71 2, al

72 3

74, al

75 me
al

76, al

76 7, ac
a

778

79

Boiling
point, 'C

145"

140'*

254 5
145"

210°'

80 ">

Picrate

144 5,
red, al

148 9

187 8,
or

156 148
107 8,
red, al

95 5 60,
yel , al ,
92 3

1208-
8 5, red.
al

163 4 al

1136 4
or , a l

157-8,
blk al

141 8
3 2, red.
bz-al

211-2,
br -red.
bz

141 2,
me al

140

116, br ,
me al

115 6

153 5,
or , al
12-3,
red, al
50

Styphnate

129 30

160

160 1

129 30

165 6

155

sym-Tn-
nitro

benzene
derivative

2007
1 5, yel ,
bz-al

179 80
red-br ,
al

145 bz
pet eth

24-5,
red, me
al

24,7 Tri
nitrofluo

renone
derivative

1724
34

1807
09

1708
1 1

158 8 5,
or red.
aq al

71 8
2 2

Nitro
derivative

4 4'-di
237
229,
2,2',4,4'-
lelra
150

Phthalic
anhy-
dride

deriva-
tive

225

2,4 Di
nitro
phenyl

sulfenyl
chloride
denva

live

142 3

Miscellaneous

In H..SO, sol -*grn

n? 1 475 Df 0 866

Cone H2SO4sol -»
yel with grn fluo-
rescence on heat-
ing — »• olive grn
with vlt fluores-
cence

3ibromide, 1 16 d

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IV. O R G A N I C DERIVATIVES OF AROMATIC HYDROCARBONS
b) Solids. (Listed in order of increasing m.p.)* (Continued)

No

71

72

73

74

75

76

77

78

79

80

81

82

83
84

85

86

87

88

89

90

91

92

93

95

Name

1,2 -Binaphthyl

2,3-Dimethvlphenanthrene

1,2,4,5-Tetramethylbenzene

(Durene)
l-Ethyl-2-melhylphenanthrene

1 ,5-Dimethylnaphthalene

6-Methyl-3,4-benzphenanthrene

Naphthalene

1 .3,6.8-1 ctraniethylnaphthalenc

1 -Ethyl-7-methylphenanthrene

(Homopimanthrene)

9-Methylanthracene

l-Isopropyl-7-melhyl-

phenanthrene

6-Me(hylazulene

1 ,.1-Dimelhylanthracene

2,2'-Dimethylstilbene
(ivm-Di-o-tolylethylene)

1-Methylanthracene

1 ,7-Dimethylphenanthrene

1 ,6-l)iphcn v Inaphthalene

1,6-Dimethylphenanthrene

1 ,9-Dimethylphenanthrene

9-Melhylphenanthrene

1,2,10-Trimethylanthracene

7-Ethvl-l-melhylphenanthrene

Triphenylmethane

5-Isopropylnaphlhanthracene

Melting
poml, °C

79 80, 76

79 80

79 2, 80

80, me

al

80 0 0 5,

85% al

80-l,al

803

81

81, al

81 5

82 3

83, b! -

vlt

83

83

85 6, me

al

86

86 7

87-8, me

al

88, al

90 l.aq

al

90 6 14,

yel

910 1 5,

84 5

92

92, ac, a

Boiling
pome. *C

196 8

206-8 2

218

115-62

196-7"

170'

176 80'"

199 200

358

Picrate

1270-75
(cor ),

or

146 7.

or -red,

al

134 5,

me al

140

1180-85,

red, me

al
149

151-2

115-6,
yel , me

al

137d,

red-br

119 20,

or

137.125

136

102

1 1 5 6

6 2, red.

me al

132, me

al

106-8

1 34, yel ,

al

1635,

or -yel ,

me al

152 3,al

1385

95,al

157

Styphnate

147 8,

or , al

148 9,

yel

1764

7 0, red,

me al

159, me

al

181

141-2

sym Tn-
nitro-

benzene
derivative

1525-30

153

175-6

163 4,

yel

141

1696-

1702,

al

135-6

2,4,7-Tn-
nitrofluo-

renone
derivative

1450

69

1442-

4 5

153 4

2190-
98,
red, bz

Nitro
derivative

3,6-<//

205

1 -mono
61,57

4,4',4"-

iri 206

Phthahc
anhy-
dride

deriva-
tive

263

172

2,4-Di-
nitro
phenyl

sulfenyl
chloride
deriva-

tive

173 4

Miscellaneous

Quinoxalinedenv ,

154, ac a

Dr 1 065, n"D
y

1 6959, Irradiation

in acetone -* dimer.

2280-85 Photo-
oxide, ca 80, exp

bl fluorescence

Df 1 0471 nD»

1 6802. Irrad-
iation — » dimer, 246

Br2 — » bromo denv ,

152

'Derivative data given in order m p .crystal color, solvent from which crystallized
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TABLE IV. O R G A N I C D E R I V A T I V E S OF A R O M A T I C H Y D R O C A R B O N S
b) Solids. (Listed in order of increasing m.p.)* (Continued)

No

96

97

98

99

100

101

102

103

104

105

106

107

108
109

110

H I

112

113
114
115

116

117

118

119
120

Name

3,9-Dimethyl-l,2-benz-
anthracene

5,6-Benzindane (2 3-Cyclo-
pentenonaphthalene)

12-Isopropylnaphthanthracene

Acenaphthene

2,7-Ditnethylnaphthalene

7-Isopropyl-l-methvlfliiorene

Azulene

Retene (7-IsopropyI-l-methyl-

phenanthrene)

Phenanthrene

2,7-Dimethylphenanthrene

2,3,6-Trimelhylnaphthalene

2-Phenvlnaphthalene

1 ,2,3,4-Tetrahydroanthracene
2,3-I)imethylnaphthalene

(Guatene)

Ethylidenefluorene

1 ,7-Dimethylfluorene
(Gibberene)

l,l'-Dinaphthylmethane

Fluoranthrene

2,6-Dimethylnaphthalene
2,4-Dimethylphenanthrene

Fluorene

4,10-Dimethyl-l,2-benzan-

thracene

4H-C'yclopenta(def )phenan-

threne (Phenanthrmdene)

1 ,3,8-TrimethylpKenanthrene

1 1-Methylnaphthanthracene

Melting
point, "C

93

94

94 5 ac
a

96 2, yel
al

96 7,al

965 70,
al

985 99

1005-
101, al

101, a l ,
963

101 2,
me al

102,92 3

102-3

103-5
1040 45
(subl ),
al

104, ac
a

1070 75

l l O . a l

110
111
l l l . a l

1135,
116-7

1 14, pa
yel , me
al

116, al

116
117-8

Boiling
point 'C

278

262

270 d .
115
35'°

390, 158
65"'

340, 332

286,
146-814

265-6

>360,
27014

261-2

293-5

353

Picrate

137-8,
red, al

120-1

157 8

162, or -
red, al

H60-
6 5, yel ,
me al

120 d

124-5

144
1328

152 3,
or , al

130, yel .
me al

123 4

155 6

85-6, or -
red

142

185 6
143
138-9,

142, me
al

87,77

162, blk

166

174-5
159-60,
dk red

Styphnate

1580-
9 5, yel ,
me al

141 2

165. yel ,
me al

sym Tn
nitro

benzene
derivative

145, red.
>z -Igr

168, ye l .
al

167

139

158 145

98, yel ,
al

141 5

105

188
170, or

2,4 7-Tn-
nitrofluo-
renone

derivative

175 6

197

1695
705

1824

216

216
156

179

199
2382
86

Nitro
derivative

5-mono
101

di ca
245

2-mono
156,
2,7-di

199

Phthalic
anhy
dnde

deriva
live

198

228

24 Di
nitro
phenyl

sulfenyl
chloride
deriva

live

187 9
d

250 1

Miscellaneous

n&» I 6066, D»
1 0242 1,2-Di
bromide, 121 3

Heat at 270° —
Naphthalene, 80 3
2,4,6-Tnmtrotolu-
enedenv ,95 5-100

D 1 035

nD 1 5973 D
1 182

Df 1 008

Dibromide, 93 5

InH2SO4sol — bl

CrO3 — » Fluorenone,
84

Benzylidene denv ,
108

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS
b) Solids. (Listed in order of increasing m.p.)* (Continued)

No

121

122

123

124
125

126

127

128

129

130

131
132

133
134

135

136
137
138

139

140

141

Name

5-Methykhrysene

1,2,5,6-Tetramethylnaphthalene

Cyclohepl(fg)acenaphthene
(Acepleiadene)

1 ,2,7-Trimeth v Iphenanthrene
1 .HI-Dimethyl-1 ,2-dibenzan-
thracene

9,10-Dimethyl-l,2-benzan-
thracene

Benz(bc)aceanthrylene

1 -Methylphenanthrene

1 ,6,7-Trimethylphenanthrene

1,1 -Diacenaphlhene

trans-St\\bene

3,4-Benzfluorene

9-Isopropylnaphthanthracene
6-Methylnaphthanthracene

5,8-Dimethyl-l,2-benzan-
thracene

8-Isopropylnaphthanthracene
1 ,4,5,8-Tetramelh vlnaphthalene
12-Methylnaphthanthracene

2-Methy 1- 1' ,2 '-benzpyrene

1 ,5-Dimethylanrhracene

7-Methylnaphthanthracene

Melting
point, 'C

1172
7 8, bz -
al

118

118 20
(subl ),
red, al

120 l , a l
122 3, al

122 3

122-3, al

123, aq
al

123 4 al

(a) 124,
al , (b)
169, pet
eth

124, al
124 5, al

125. al
1262
72,a l

131, bz -
al

132 3
132 3
138,yel

138 9,
pa yel ,
me al ,
after
fusing.
1400
02

139 40,
pa yel

140

Boiling
point, °C

150 60"'

305"«

Picrate

1426

3 0, or -
red, al

156 7
red

150d

148 9
147 8,
red, al

112 3,
blk , a l
di 102
6, red.
al

141 5
20,dk
red , al

139, yel.
al

165 6,
or

di 270,
red

94 5
130 1,
red, al

152
149 50,
red-br ,
al

175, red,
al

118
1546 54
115 6,
red

184 5,
br , bz -
Igr

166 7,
scar , al

174,dk
red

Slyphnate

166, bz

169 70

152 3.
yel

111 2

1434 42

sym-Tn
nitro-

benzene
derivative

1726
3 6, bz -
al

1800
0 5, bz

1625
30 or ,
al

115 20

211 5-
2 0, red,
bz -Igr

2,4 7-Tn
nitrofluo

renone
derivative

191 8

221 4
1 8
163-4,
al

158-9
2345
50,
2095
97,
red, al

236 1-
65

Nitro
derivative

Phthahc
anhy-
dride

denva
live

2.4- Di-
nitro-
phenyl

sulfenyl
chionde
denva

live

Miscellaneous

Maleicanh add
comp , 248-50, bz

In H2SO, sol — red

Highly carcinogenic

* Derivative data given in order m p , crystal color, solvent from which crystallized

48



TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS
b) Solids. (Listed in order of increasing m.p.)* (Continued)

No

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158
159

160
161

Name

3,6-Dimethylphenanthrene

5-Methyl-3,4-benzphenanthrene

1 ,4-Dimethylchrysene

1 .2-Dimethy Iphenanthrene

8,10-Dimethyl-l ,2-benzan-
thracene

1 ,2,8-Trimethylphenanthrene

3-Methyl-l ',2'-benzpyrene

9-Methyl-l ,2 -benzpyrene

9-Phenylfluorene

2-Methylnaphthanthracene

Pyrene

9-Methylnaphthanthracene

4-Methylchrysene

trans-trans-l,4-Dipheny\-
1 ,3-butadiene (trans-lrans-
Distyryl)

Cinnamalfluorene

5-Methylnaphthanthracene

1 ,2-Benzanthracene
8-Methylnaphthanthracene

1,1 -Binaphlhyl
Di-l-naphthastilhene(.nm -

Di-1-naphthylethylene)

Melting
point, "C

141, dl

1414 19

142

142 3, al

146, bz -
dl

146 7, dl

1467
8 l . y e l ,
al -eth

1468
8 0, yel ,
hexane

147 8.dl

149 50,
al

149 50,
pa yel

1505
1 5, al

151 0
1 5, bz-
al

1525

155, pd
y e l ,
ac a

1559
6 9, bz -
pet eth

159-60
1600-06

605
161, pa
yel , al

Boiling
point, °C

210 20"

335

350

240 4"

Picrate

172 3,
or -yel ,
me al

141, red.
al

148, or .
al

166, red.
al

164 5.
or . al

1795
800,
br -red.
bz -Igr

180

222, red.
al 220,
227

157 8

two
forms
1350
5 5, red,
bz -Igr ,
1375
80, or ,
bz -Igr

152 3

di 178 9

153

133
166

45
n 210

Styphnate

153, yel .
dl

sym-Tr\-
mtro-

benzene
derivative

1930

35 dl
2 1 0 5

11 0,
bz -Igr

218 5
9 5, red,
bz -Igr

2,4,7-Tn
nitrofluo-

renone
derivative

1306

1 4, red

218 7
9 2

242 3

225 1
54

2354
56

60
432
36

Nitro
derivative

dl Cd
240
lelra
ca 235
d

Phthahc
anhy-
dride

deriva-
tive

2,4-Di-
nitro-
phenyl

suifenyl
chloride
deriva-

tive

Miscellaneous

Bromide, dl 181 2,
in 167 71

Maleicanh add
comp, 198-200

Tetrabromide, ca
160 d

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS
b) Solids. (Listed in order of increasing m.p.)* (Continued)

No

162

163

164

165
166

167
168

169

170

171

172

173

174

175
176

177

178

179

180

181

182

183

Name

6-Methylchrysene

3-Methylnaphthanthracene

2,6-Dimethyl-l ,2-benzan-

thracene ,

Cyclopentadienophenanthrene

10,1 1-Benzfluoranthene

Hexantethylbenzene

3-Methylchrysene

Cholanthrene

6-Methyl-l ',2'-benzpyrene

6,7-Dimethyl-l,2-benzan-

thracene
1,2-Benzpyrene

5, 1 0-Dimethyl- 1 ,2-benzan-

thracene
4,5-Benzpyrene

9,10-Dimethylanthracene

10-Methylnaphthanthracene

5,6-Dimethyl-1.2-benzan-

thracene
2,2 -Binaphthyl

1,2-Benzfluorene (Chryso-

fluorene)

1 ,8-Dimethylphenanthrene

8-Methyl-l ,2'-benzpyrenc

Bifluorenylidene (Dibl-

phenyleneethylene)

1 ,2,7,8-Dibenzanthracene

Melting
point, °C

161 0
1 4, et
ac -al

1630
39, al

164, ac
a

164 5
165, 166,

165
1700
0 5, bz -

pet-eth

170-1.
173
(subl ),

pa yel ,
bz-al

171 0
1 5,yei ,

bz -Igr

174,et
ac

1765
75, pa
yel , bz -
me al

177, bz-
al

178-9, bz

180 l,al
1830-
3 6, yel ,
al

187 8, al

188, 181

189-90,

ac a ,
183-4

191-2, bz

192-3,

yel , bz
194 5
(cor ),
red

196, bz

Boiling
point, *C

264

310 2'"

452

413,398
400

Picrate

1700
0 6, or ,
bz-al

1460 68

199 200

146 7
194 5

170
1640
4 5,grn

al
167 8,
vlt -blk ,
bz

181 5
2 5 br
bz -Igr

170

197 8,
vlt -blk

174, red-
blk , bz

229 30,
red, bz

176-7d

1590 94

191 3,
red, al

184

di 127 5,
124 6

151 2,
yel

205, dk
br.bz

177 8

212, brt
red

Styphnate

209 10,
red bz

Igr

sym Tn-
mtro-

benzene
derivative

1898
1906,
yel.

bz-al

172 3
220 0 0 5

174

144-5

233d,

red, bz

2 4 7-Tn
nitrofluo-

renone
derivative

2390

96

245 6

\_

171

Nitro
derivative

J

2135 5 5

193 4

two di-
forms

171, dk
red, 170,
or red

Phthalic
anhy
dride

denva
ttve

2 4 Di
nitro-
phenyl

sulfenyl
chloride
denva

tive

Miscellaneous

lnH2SO4sol — bl

2 4,6 Trinitrotoluene
denv , 224 8 50

Lt bl fluorescence.

KMnO, — Phthalic

acid, 206 8

Dibromide, 312, red.

bz

Bl -grn fluorescence

in sol

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IV. O R G A N I C D E R I V A T I V E S OF A R O M A T I C H Y D R O C A R B O N S
b) Solids. (Listed in order of increasing m.p.)* (Continued)

No

184

185

186

187

188

189

190
191

192

193

194

195

196

197

198

199

200

201
202

203

204

Name

4-Methylnaphthanthracene

1 ,2,3,4-Dibenzanthracene

Di-2-fluoren > Imethane

2,3-Benzfluorene

5-MctKyl-l ,2'-ben7.pyrenc

Anthracene

1 1 ,1 2-Benzfluoranthene
4-Methyl-l',2'-benzpyrene

2,8-Dimethylchrysene

2-Methvlchrysene

6,12-Dimethylchrysene

1 ,2-Benzphenanthrene
(Chrysene)

Di-2-naphthastilbene (sym-
Di-2-naphthylethyIene)

1-Methylchrysene

2,3,6,7-Dibenzphenanthrene

2,3,5,6-Dibenzphenanthrene

1 ,2,5,6-Dibenzanthracene

Perylene
Picene(l,2,7,8-Dibenz-

phenanthrene)

1 ,2,3,4,5,6,7,8-Tetrabenz-
anthracene

Coronene (Hexabenzobenzene)

Melting
point, °C

1974-
80,a l

200 2,
pa yel ,
ac a

201 2,al

208 9

2157-
6 2, yel ,
eth -al

2162

217
2 1 7 5
8 0, yel

218, bz

2245
5 5, bz -
al

237

254, bz

254 5,
bz

254 5
(cor ),
(vac-
uum).
bz

257, g r n -
yel

261,grn -
yel , ac
a

262,
met , ac
a

273 4
365 6,

xyl

428 9

438-40
(cor ),
yel , bz

Boiling
point, BC

340
(cor ),
226 5s3

480

448

518 20

525

Picrate

139 40,
It red

207, red

207 8,
v l t -
blk ,
bz -Igr

138

170 1
203 4,
vlt -br ,
bz

171 2,
bz

143 6,
yel , al

273

215

184, or -
red

di 213,
or -red

di 214,
or

>250d.
red, bz

Styphnate

204, or ,
bz

207 d ,
bz

sym-Tri-
nitro-

benzene
derivative

.

230 1,
red, bz -

Igr

164

182

195, y e l .
bz

222

186

174-6,
yel , bz

>280d.
or , bz

2,4,7-Tri-
nitrofluo-

renone
derivative

2282-
88

221 2-
20

194

236 7

248 9

270-1
257 8

318-9,
red

Nitro
derivative

di 256 7

Phthalic
anhy
dride

denva
live

214

2,4-Di
nitro-
phenyl

sulfenyl
chloride
deriva-

tive

Miscellaneous

In cone H2SO4

sol — » pa vlt -red

Na2Cr2O, — Di-2-
fluorenyl ketone,
297-8, yel , ac a

Df 1 25, Di-
bromide, 122,
CrO3 -» Anthra-
quinone, 273

Dibromide, 275

Bl fluorescence m
sol , intense yel -
grn in u v

Bl fluorescence in
bz sol , grn fluo-
rescence in u v

Dibromide, 295, 2,7-
Dianthraqumone
add comp , 299-
300

* Derivative data given in order m p , crystal color, solvent from which crystallized
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EXPLANATIONS AND REFERENCES TO TABLE V

S-Alkylthiuromum picrate (S-Alkyliwthiourea picrate)*

RX S=C
SNH2

RS—C
.NH,

NH2

S-Alkylthiuronium salt

RS—CC
,NH2

SNH2

+ O2N
NH,

RS-C
NH 2

NO,

N02

O2N HX

S Alky l thmronium picrate

From the alkyl hallde with thiourea in 95% ethanol, followed by addition of picric acid in ethanol
For directions and examples see Linstead, pp 82 3, Shnner, p 245, Vogel, pp 291 2, Wild, p 43, E L

Brown and N Campbell, J Chem Soc , 1699 (1937), W J Levy and N Campbell, J Chem Soc , 1442 (1939)
From the alkyl hahde with thiourea in ethylene glycol, followed by addition of picric acid in ethanol
See Cheroms, p 550, H M Crosby and J B Entrikm, J Chem £tf, 41,360(1964)

l-Naphthylarmde(a-Naphlhahde) *

RMgX 1-C10H7N=C=O

RX + Mg —

R
I

l-C,oH7N=COMgX 1-C,0H7NHCOR

1-Naphthylamide

Mg(OH)X

From the Grignard reagent (prepared from the alkyl hahde and magnesium in dry ether) with 1-naphthyl-
isocyanate in ether

For directions and examples see Cheroms, pp 551,553 Linstead, p 83 Shnner, p 244, Vogel, pp 290-1,
Wild, pp 35 37 H Oilman and M Furry, J Amer Chem Soc, 50, 1214 (1928), H W Underwood and
J C Gale,./ Amer Chem Soc , 56, 2117 (1934)

Amlide *

RX + Mg — RMgX

R

RMgX C6H5N=C=O fiH,N=C OMgX
H2O

C6H5NHCOR +

Amlide

Mg(OH)X

From the Grignard reagent (prepared from the a lkyl hallde and magnesium in dry ether) with phenyliso-
cyanate m ether

For directions and examples see Cheroms, pp 551, 554, Linstead, p 83, Shrmer, p 244, Vogel, pp 290 1,
Wild, pp 35-7, A M Schwartz and J R Johnson, J Amer Chem Soc , 53, 1063 (1931), H W Underwood
andj C Gale,./ Amer Chem Soc , 56, 2117 (1934)

Alkylmercuric hahde '
RX + Mg

RMgX + HgX2

RMgX

RHgX

Alkyl
mercuric

hdlide

MgX2

From the Grignard reagent (prepared from the alkyl hallde and magnesium in dry ether) with the mer-
curic salt of the same halogen m ether

For directions and examples see Cheroms, pp 551, 554, Shnner, p 244, Vogel, p 291, Wild, p 38, C S
Marvel, C Gauerke and E L Hill, J Amer Chem Soc , 47, 3009 (1925), E L Hill, J Amer Chem Soc , 50,
167(1928), K H Slotta and K. R Jacobi, J prakt Chem , 120,249(1929)

'Derivatives recommended for first trial
W A R N I N G This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLE V (Continued)

Picrate of alkyl 2-naphthyl ether (Molecular complex). *

RX
NaOH

NaBr H2O

Alkyl 2-naphthyl
ether

+ O2N

N02

OH

N02

Picrate of alkyl 2-naphthyl ether
(Molecular complex)

The alkyl 2-naphthyl ether is obtained from the alkyl halide with 2-naphthol in ethanolic sodium or po-
tassium hydroxide.

For directions and examples see: Cheronis, p. 551; Linstead, p. 83; Shriner, p. 244; Vogel, p. 292; Wild,
p. 44.

The picrate is obtained from the alkyl 2-naphthyl ether and picric acid in chloroform or ethanol.
See: Cheronis, p. 551; Linstead, p. 83; Vogel, p. 292; Wild, p. 44; O. L. Baril and G. A. Megrdichian, J.

Amer. Chem. Soc., 58, 1415 (1936); V. H. Dermer and O. C. Dermer, J. Org. Chem., 3,289 (1938).

Alkyl 2,4-dinitrophenyl thioether (Alkyl 2,4-dinitrophenyl sulfide).

N02

KOH
RI

RCI

O2N

O2N

N02

O2N SR + KI + H2O

N02

KC1 H20

Alkyl 2,4-dinitrophenyl
thioether

From the alkyl bromide or iodide with 2,4-dinitrothiophenol in butyl carbitol (2-(2-butoxyethoxy)ethanol)
and aqueous potassium hydroxide.

For directions and examples see: Cheronis, p. 557; R. W. Bost, P. K. Starnes and E. L. Wood, J. Amer.
Chem. Soc. ,73, 1968(1951).

From the alkyl chloride with 2,4-dinitrothiophenol in butyl carbitol (2-(2-butoxyethoxy)ethanol) with
potassium iodide and aqueous potassium hydroxide.

See: Cheronis, p. 557; R. W. Bost, P. K. Starnes and E. L. Wood, J. Amer. Chem. Soc., 73, 1968 (1951).

Alkyl 2,4-dinitrophenyl sulfone.

O2N

N02

KMn04 S02RO2N

Alkyl 2,4-dinitrophenyl
sulfone

From the alkyl 2,4-dinitrophenyl thioether (prepared from the alkyl halide as above) in glacial acetic acid,
with aqueous potassium permanganate.

For directions and examples see: R. W. Bost, J. O. Turner and R. D. Norton, J. Amer. Chem. Soc., 54,
1985(1932).

•Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.
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EXPLANATIONS AND REFERENCES TO TABLE V (Continued)

6-Nitro-2-mercaptobenzothiazole derivative.

RX + I || I I || 7 + HX

Alky l 6-nitrobenzothiazolyl
sulfide

From the alkyl halide (especially a dihalide) and 6-nitro-2-mercaptobenzothiazole in butyl carbitol (2-(2-
butoxyethoxy)ethanol) and aqueous sodium hydroxide.

For directions and examples see: Cheronis, p. 557; H. B. Cutter and H. R. Golden, J. Amer. Chem. Soc.,
69, 831 (1947); H. B. Cutter and A. Kreuchunas, Anal. Chem., 25, 198 (1953).

Substituted N-alkylphthalimides.

RX + > II NK. - > H NR + KX

Substituted potassium Substituted
phthalimide N-alkylphthalimide

From the alkyl halide with the potassium salt of the substituted phthalimide.
For directions and examples see: Wild, p. 41.
From the alkyl halide with the potassium salt of the substituted phthalimide or with the substituted

phthalimide and potassium carbonate in dimethylformamide.
See: J. H. Billman and R. V. Cash, J. Amer. Chem. Soc., 75,2499 (1953).
From the alkyl halide with the substituted phthalimide and potassium hydroxide in methanol-dioxane mix-

ture.
See: C. H. Allen and R. V. V. Nicholls, J. Amer. Chem. Soc., 56, 1409 (1934).

Nitro derivative. *

ArX — ^—• Ar(NO2)X
Nitroaryl

halide

From the aromatic halide with fuming and concentrated nitric acids.
For directions and examples see: Wild, p. 450.
From the aromatic halide with 100% nitric acid.
See: Cheronis, pp. 559-561, 563.
From the aromatic halide with nitric and sulfuric acids.
See: Cheronis, pp. 560, 563; Vogel, p. 543.

Sulfonamide.*

ArX
 C'S°3H . Ar(X)SO2Cl

Sulfonyl
chloride

NHi
Ar(X)SO2CI ^-» Ar(X)S02NH2

Sulfonamide

The sulfonyl chloride is prepared from the aromatic halide and chlorosulfonic acid in chloroform or with-
out solvent. The Sulfonamide is obtained from the sulfonyl chloride with concentrated ammonia or dry am-
monium carbonate.

For directions and examples see: Cheronis, pp. 564, 638, 639; E. H. Huntress and F. H. Carten, J. Amer.
Chem. Soc., 62, 511(1940).

NOTE: For additional information regarding directions and examples for the derivatization of aromatic
halides (through the above reactions or additional ones, e.g., side-chain oxidation) see explanations and refer-
ences to Table IV, pp. 32, 33, 34.

•Derivatives recommended for first trial.
W A R N I N G : This is not an instruction manual. References should be consulted for the preparation of derivatives.
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TABLE V. ORGANIC DERIVATIVES OF HALIDES
A) Alkyl and cycloalkyl halides 1. Chlorides

a) Liquids (Listed in order of increasing atmospheric b.p.)*

No

1

2

3

4
5
6

7
8
9

10
11
12

13
14
15
16
17

18

19
20

21
22

23
24
25

26
27

28
29

30

Name

Methyl chloride

Vinyl chloride

Ethyl chloride

Isopropyl chloride
1-Chloropropene
Ally! chloride

n-Propyl chloride
lerl-But\\ chloride
Chloroprene

set-Butyl chloride
Isobutyl chloride
Methallyl chloride (3-

Chloro-2-methyl-l-
propene)

n-Butyl chloride
Neopentyl chloride
(erf-Amy! chloride
3-Chloro-l-pentene
DL-3-Chloro-2-methyl-l-
butene

Trimethylvinyl chloride
(3-Chloro-2-methyl-2-
butene)

DL-2-Chloropentane
3-Pentyl chloride (3-

Chloropentane)
Isoamyl chloride
n-Amyl chloride (n-Pentyl

chloride)
l-Chloro-2-pentene
2-Chloro-2-methyIpentane
3-Chloro-2,2-dimethyl-

butane (Pmacolyl
chloride)

Cyclopentyl chloride
4-Chloro-2,2-dimethyl-

butane
3-Chloro-3-rnethylpentane
2-Chloro-23-dimethyl-

butane

3-Hexyl chloride (3-
Chlorohexane)

Boiling
point, *C

-24

-14

13

365
37
445

465
51
59

68
69
72

78
85
86
93-4
94

94

97
97

100
106

109-10
110 3
112

114-5
115

US-"*
117-9

123

»B

1 378

1 416

1 388
I 386
1458

1 397
1 398
1 4340

1 402

1 405
1 4254
1 4304

1 4320

1 4079
1 4082

1 409
1 412

1 43521

1 4126
1 4181

1 4510
1 4160

1 421

1 4163

Df

0917i

0859

0940

0889
0846
09583

0874
0881
09475

0886
0879
0865
08978
09088

0925
(0 905)

08695
08723

0872
0882

0 9081' s

0863
08767

1 005
08670

089
0 876922

0 87018

S-Alkyl
thiuronium

ptcrate

224

104

188

196,148

155

181, 176
160-1

190, 166
174

180,177

179, 173
154

1 Naph-
thyl

amide

160

126

121
147

129
125

112

138

102 3

117-8

111
112

116-8

Anilide

114

104

103
114
114

92
128

108
109

63
130-1
92

94 6
127,

122
108
96

71-4

138-9

87-8

Alkyl
mer-
curic
hahde

167

192

147
122-3

305

„

128
117-8

86
110

89-90

108
133

Picrate
of

2-naph-
thyl

ether

104

95

99

8r

86
85

67

94
67

2,4-Dl-
mtro-
phenyt
thio-
ether

128

115

84

66
76

66

80
80

2,4-Di-
nitro-
phenyl
sutfone

185,
189

156,

160

126

120
105

92

124
83

Miscellaneous

Methyl-2-naphthyl ether,
70

Polymerizes to solid on
irradiation

3-Nitrophthalimide
denv, 100-1

Heating with maleic anh
and boiling the adduct in
water — » 4-chloro-
1,2,3,6-tetrahydro-
phthalic acid, 173-5

Phthalimidedenv ,89-90

Phthalimidedenv ,78 9
Br2 -> dibromo denv ,

197-8
Br2 in ether — • dibromo

denv , 197

Phthahmide denv , 69-70

Carbonation of Gngnard
and conversion of acid
to amide, 125-7. Br2 —
2,3-dibromo denv ,
166-8(173-4)

Gngnard reagent +O2 -»
CrO,/H,SO.

3-hexano! *
3-hexanone, 2,4-Di-

nitrophenylhydrazone,
147 8 Semicarbazone,
110 11

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V. ORGANIC DERIVATIVES OF HALIDES
A) Alky) and cycloalkyl halides 1. Chlorides

a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued)

No

31

32

33

34
35

36

37
38

39
40
41

42
43

44

45

46
47

48

49

50
51

52

53

54

Name

2-Hexyl chloride (2-
Chlorohexane)

l-Chloro-2-ettiylbutane

3-Chloro-2,2J-trimethyl-
butane

n-Hexyl chloride
Cyclohexyl chloride

5-Chloro-23-dimethyl-
pentane

n-Heptyl chloride
Benzyl chloride

n-Octyl chloride
0-Phenylethyl chloride
4-Methylbenzyl chloride

a-Phenylethyl chloride
3-Methylbenzyl chloride

2-Methylbenzyl chloride

/3-Chlorostyrene

n-Nonyl chloride
2-Chlorobenzyl chloride

4-Chlorobenzyl chloride

3-Chlorobenzyl chloride

n-Decyl chloride
4-Isopropylbenzyl chloride

n-Undecyl chloride (n-
Hendecyl chloride)

n-Dodecyl chloride
(Lauryl chloride)

Cetyl chloride (Hexadecyl
chloride)

Boiling
point, "C

123 4

125-7

133

133
143

152

159
179

180,184
190
192

195
195-6

197 9

197-9

202
213-4

214,222

216

223
226-9

241

243-4

286 d

"B

1 4142"

1 4230

1420
1 462

1 4299

1 426
1 539

1 431

1 5380

1 5327"

1 571 25

1 434

1 437

1440

14425

Df

0 8694J1

08914

0878
0989

08825

0877
1 100

0875

1 0512

1064 |g

1 109

0870

1 2695J5

0868

0868

08673

S Alkyl
thiuromum

picrate

157

142
188

134

131

137

139

155

1 Naph
thyl

amide

106
188

95
166

91

Anilide

91-2

81 2

83-4

69
146

80 1

57
117

57
97

133

166

Alkyl
mer
curie
hahde

125

120
104

115

114

102

Picrate
of

2 naph
thyl

ether

123

84

24 Di
mtro-
phenyl
thio
ether

74

82
130

78

86

24 Di
nttro
phenyl
sulfone

97

101
178,

182
98

92

Miscellaneous

Carbonation of Grig-
nard — » acid, 80

6-Nitro-2-mercapto-
benzothiazole denv
100-1 2 sulfone, 189

Quaternary salt with di-
methyl aniline, 1 10

Phthahmide, 120 117
Carbonation of Grig-
nard — » 4-tolylacetic
acid, 92

Phthahmide denv , 117-8,
Carbonation of Grig-
nard — » 3-tolylacetic
acid, 61

Phthahmide denv , 148-9,
Heating with pyndine -*
alkyl pyrulmium chic
ride 183

Br ; ,mchl — »dibromo
denv , 32, Oxid -» ben-
zoic acid, 122

5-Nitrodenv 66 Carbo-
nation of Gngnard — •
2-chlorophenylacetic
acid, 94-5

Oxid — » 4-chlorobenzoic
acid, 242

Oxid — » 3-chlorobenzoic
acid, 158, 155, Heating
with 2,4-dichlorophenol
in toluene — » 2-(3-
chlorobenzyl)-4,6-di-
chlorophenol, 59-60

Carbonation of Grig-
nard -* acid, 52

Refluxed with pyndine -»
alkyl pyridimum chlo-
ride, 92

3-Nitrophthalimide
denv , 101, Alkyl sac-
charin denv , 98

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V. O R G A N I C D E R I V A T I V E S OF HALIDES
A) Alkyl and cycloalkyl halides 1. Chlorides
b) Solids (Listed in order of increasing m.p.)*

No

1

2

3

4

5

6

7
8

9

Name

1 3-Bis( chloromethyl (benzene
(m-Xylylene dichlonde)

4-Bromobenzyl chloride

2,4,6-Trimethylbenzyl chloride

2,6-Dichlorobenzyl chloride

l-Chloro-2433-tetramethyl-

butane
1 J-Bis( chloromethyl )benzene

(o-Xylylene dichlonde)
4-Nitrobenzyl chloride
1 ,4-Bis( chloromethyl (benzene

(p-Xylylene dichlonde)

Triphenylmethyl chloride

(Trityl chloride)

Melting
point, 'C

32-4

36-8,
50

37

39-40

52-3

54-5

71
98-100

113

Boiling
point, *C

250-5

236

13022

239-41

240-5

S-Alkyl
thiuro-

nium
picrate

219

l-Naph-
thyl

amide
Amlide

Alkyl
mer-
curic
hahde

170-1

Picrate
of

2-naph-
tnyl-
ether

2,4-Di-
nitro-
phenyl
thio-
ether

2,4-Di-
nitro-
phenyl
sulfone

Miscellaneous

Diphthalimidedenv , 237

Oxid — » 4-bromobenzoic acid,
251

Hydrolysis — » 2,4,6-tnrnethyI-

benzyl alcohol, 88-9, Phthali-
midedenv,209-10

Carbonation of Gngnard — » 2,6-
dichlorophenylacetic acid,
157 8

Gngnard treated with O2 at
-5 — carbmol, 149-50

Oxid — phthahc acid, 200-6

Oxid — 4-nitrobenzoic acid, 241
Heating with benzyl alcohol

+ KOH-»dibenzyl ether, 67,
Boiling with Pb(NO3 )2 -»

terephthaldehyde, 1 1 5
Boiling with H 2 O — » triphenyl

carbmol, 162

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V. ORGANIC DERIVATIVES OF HALIDES
A) Alkyl and cycloalkyl halides 2. Bromides

a) Liquids (Listed in order of increasing atmospheric b.p.)*

No

1

2
j

4
5

6
7
8
9

10
11
12
13
14
15
16
17

18
19

20
21
22
23
24
25
26
27
28
29

30

Name

Methyl bromide
Vinyl bromide
Ethyl bromide
1-Bromopropene
Isopropyl bromide
Allyl bromide
n-Propyl bromide
(en-Butyl bromide
Isobutyl bromide
sec-Butyl bromide
n-Butyl bromide
(erj-Amyl bromide
Neopentyl bromide
DL-2-Pentyl bromide
3-Pentyl bromide
Isoamyl bromide
n-Amyl bromide (n-Pentyl

bromide)
Cyclopentyl bromide
2-Hexyl bromide (2-Bromo-

hexane)
n-Hexyl bromide
Cyclohexyl bromide
n-Heptyl bromide
Benzyl bromide
n-Octyl bromide
a-Phenylethyl bromide
,3-PhenyIetriyl bromide
o-Nonyl bromide
0-Bromostyrene
n-Dodecyl bromide (Lauryl

bromide)
n-Tetradecyl bromide

Boiling
point, "C

35
16
38
60
60
71
71
72 3
91
91
101
108
109
117, 113
118
120-1
129

137
146

155 157
165
180 174
198
201,204
205
218
220
221
1306

,7920

"D°

1 425
1 452
1 425
1 46545
1 4341

1 435
1 437
1 440
1 442

1 442
1 443
1 442
1 445

1 489
1 48322S

1 448
1 495
1 451

1 453

1 556
1 454

1 458

1 460

D;°

460
4133
314
398
353
211
253
256
274
198J8

225
212
211
213
219

387
1658

175
336
140
438
112

359
090

1 038

1 017

S-Mkyl
thiuronium

picrate

224

188

196,148
155
181, 177

174 167
190, 166
180,177

179, 173
154

157

142
188
134

131

1 Naph
thyl

amide

160

126

121
147
125
129
112
138

102 3

111
112

106
188
95
166
91

217

Anthde

114
104
104
114
103
114
92
128
109
108
63
92
126
93
124
108
96

91-2

69
146
57
117
57
133
97

115

Alkyl
mercuric

hahde

172 160

193 198

93

138

55
39
136, 129

80
127, 122

127 119
153
118
119
109

169
109
91
108

Picrate of
2-naphthyl

ether

104

92
99
75

84
85
67

94
67

123

84

2,4-Dimtro
phenyl

thioether

128

115

95
71
84

76
66
66

80
80

74

82
130
78

86

94

2,4-Dmitro-
phenyl
sulfone

185 189

156, 160

140

126

105
120
92

124
83

97

101
178, 182
98

92

104

Miscellaneous

m p 5

* Derivative data given in order m p , crystal cojor, solvent from which crystallized
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TABLE V. ORGANIC DERIVATIVES OF HALIDES
A) Alkyl and cycloalkyl halides 2. Bromides
b) Solids (Listed in order of increasing m.p.)*

No

1

2
3
4
5
6
7
8

Name

n-Hexadecyl bromide (Cetyl
bromide)

2-Bromobenzyl bromide
3-Bromobenzyl bromide
2-Nilrobenzyl bromide
4-Chlorobenzyl bromide
3-Nitrobenzyl bromide
4-Bromobenzyl bromide
4-Nitrobenzyl bromide

Melting
point,
•c

14

31
41
46-7
51
58-9
62
99

Boiling
point,

°C

201"

S- Alkyl
thiuronium

picrate

155,137

222
205

194

219

1-Naph-
thyl

amide
Anilide

Alkyl

curie
hahde

101 2

Pierate
of

2-naph-
thyl

ether

2,4-Di
nitro-
phenyl
thio-
cther

95

2,4- Di-

phenyl
sulfone

105

Miscellaneous

njj 1 462, Df 1 001

CrO3 — » 2-bromobenzoic acid, 1 50
CrO3 — * 3-bromobenzojc acid, 1 55
Oxid -* 2-nitrobenzoic acid, 146-8
CrO3 — • 4-chlorobenzoic acid, 242
Oxid — » 3-nitrobenzoic acid, 141
CrO3 — * 4-bromobenzoic acid, 25 1
Oxid — » 4-nitrobenzoic acid, 240

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V. ORGANIC DERIVATIVES OF HALIDES
A) Alkyl and cycloalkyl halides 3. Iodides

a) Liquids (Listed in order of increasing atmospheric b.p.)*

No

1
2
3
4
5
6
7
8
9

10
I I
12
13
14
15

16
17
18
19
20
21

Name

Methyl iodide
Vinyl iodide
Ethyl iodide
Isopropyl iodide
n-Propyl iodide
Allyl iodide
/ert-Butyl iodide
sec-Butyl iodide
Isobulyl iodide
ten-\m\\ iodide
n-Butyl iodide
2-Penlyl iodide
3-Pentyl iodide
Isoamyl iodide
n-Amyl iodide (n-Pentyl

iodide)
Cydopentyl iodide
Cyclohexyl iodide
n-Hexyl iodide
n-Heptyl iodide
n-Nonyl iodide
n-Octyl iodide

Boiling
point, *C

43
56
72
90
102-3
103
103,98
120
120
128
130
142
142
148
155

166-7
179, si d
179
204
220
225-6

"ff

1 532

1 514
1 499
1 505
1 578

1 499
1 496

1 499
1496
1497
1493
1 496

1 5447

1 493
1490

1 489

D;°

2282

1 940
1 703
1 743
1 777

1 592
1 602
1 479
1 616
1 510
1 511
1 503
1 512

1 7096
1 626,'t
1 437
1 373

1 330

S-Alkyl
thiuromum

picrate

224

188
196, 148
181, 176
155
188
190, 166
174, 167

180,177

179,173
154

157
142
131
134

1-Naph-
thyl

amide

160

126

121
121
147
129
125
138
112,110

111
112

188
106
95

Anilide

114
104
104
103
92
114
128
108
109
92
63
93
124
108
96

146
69
57

Alkyl
mercuric

halide

152,145

186,182

113
112

72

117

122
110

110
103

Picrate of
2-naphthyl

ether

117

104
92
75
99

85
84

67

94
67

2,4-Dimtro-
phenyl

thioether

128

115
95
84

66
76

66

80
80

74
82
86
78

2,4-Dimtro-
phenyl
sulfone

185,189

156, 160
140
126

120
105

92

124
83

97
101
92
98

Miscellaneous

* Derivative data given m order m p , crystal color, solvent from which crystallized
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TABLE V. ORGANIC DERIVATIVES OF HALIDES
A) Alkyl and cycloalkyl halides 3. Iodides

b) Solids (Listed in order of increasing m.p.)*

No

I
2

Name

n-Hexadecyl iodide (Cetyl iodide)

Benzyl iodide

Melting
point.
•c

22
24

Boiling
point,

°C

S-Alkyl
tniuronium

picrate

155,137

188

l-Naph-
thyl

amide

166

Amhde

117

Alkyl
mercuric

hahdc

82

Picrate of
2-naphthyl

ether

123

2,4-Dimtro
phenyl

thioether

95
130

2,4-Dimtro-
phenyl
sulfone

105
178, 182

Miscellaneous

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V. O R G A N I C D E R I V A T I V E S OF HALIDES
B) Dihalides and polyhalides (non-aromatic)

1. Fluorides (Listed in order of increasing atmospheric b.p.)*

No

1
2
3
4
5
6
7
$
9

Name

Perfluorocyclopentane
1,3-Difluoropropane
Perfluorocyclohexane
Perfluoro-n -hexane
Perfluoro-2-methylpentane
Perfluoro-n -heptane
Perfluoro-n -nonane
Perfluoro-n -decane
Perfluoro-n-undecane(Perfluoro-«-hendecane)

Boiling
point °C

22
41 2
50
57
58
84
127
150
161

"ff

1 3I9026

2515"
2564"
2770
2865 "
2890"
2960"

D;»

648r
0057f

6995f
7326
80 If
860f
873f

1 9l9f

Miscellaneous

m p 10

m p 49

m p 36
m p 57

•Derivative data given in order m p , crystal color, solvent from which crystallized

62



TABLE V. O R G A N I C DERIVATIVES OF HALIDES
B) Dihalides and polyhalides (non-aromatic)

2. Chlorides a) Liquids (Listed in order of increasing atmospheric b.p.)*

No

,

2
3
4
5
6
7
8
9

10

11
12

13
14

15
16

17
18

19
20
21
22

23
24

25

26

Name

Dichloromethane (Methylene chlonue)

trans-\ ,2-Dichloroethylene

1,1-Dichloroethane

cis-\ ,2-Dichloroethylene
Chloroform
2,2-Dichloropropane
1,1.1-Trichloroethane

Carbon tetrachloride
Ethylene dichloride ( 1 ,2-Dichloroethane)
1 , 1 ,2-Trichloroethylene

1 ,2-Dichloropropane

l-Bromo-2-chloroethane

1 ,1 ,2-Trichloroethane

l,l,2,2-Tetrachloroethylene(Perchloroelhylene)

1,2-Dichlorobutane
1 ,3-Dichloropropane

1 3-Dichloro-2-methylpropane

l-Bromo-3-chloropropane

1,1,2,2-Tetrachloroethane

1 ,2,3-Trichloropropane

Pentachloroethane
Benzalchloride

Benzotrichloride
2-Chlorobenzalchloride (2-Chlorobenzylidene chloride)

3-Chlorobenialchoride (3-Chlorobenzyhdene chloride)

4-Chlorobenzalchloride (4-Chlorobenzylidene chloride)

Boiling
point, °C

41

48
57
60
61
70
74
77
84
87

96
106-7

114
121

123-4

125

135 6

143 4

146
158
161
207,214

221
228-9

237-40

237

"°D°

1 4237

1 452
1 4164

1 4428"
1 446

1 4117

1 4380
1 4630
1 4443
1 4773

1 4388

1 4707

1 5055

1 440
1 449

1 4627 "

1 4861

1 4942
1 4585
1 504

1 5515

1 5670"

Df

1 336

1 2569

1 175

1 282

1 489
1 093

1 349

1 595

1 256
1 464

1 155

1 443

1 623

1 189J"

1 I77f
1 I31g
1 594

1 600
1 417
1 681
1 295 '«

1 374,'J
1 399 ii

Miscellaneous

6-Nitro-2-mercaptobenzothiazole denv , 232-3, Dt-(2-
naphthyl) ether, 133 S-Alkyl 6«-(thiuronium picrate), 267

Br2 — » dibrorno denv , 190 5
l,l-Di-(l-naphthyl)ether, 117
Br2 — dibromodenv , 190-5
Gives carbylamme test with primary amines

1 2-Di-(2-naphthyl)ether 217
HgO + NaOEt + KCN in al shaken 1 hr at 40 60 -•
mercury Au-(tnchloroethylenide), Hg(— CCI=CCI2)2,
83,eth
l,2-Di-(2-naphthyl)ether, 152, 1,2-Diphenyl ether, 32
6-Nitro-2-mercaptobenzothiazole denv , 202 3 Di-(2-

naphthyl)ether, 217

With paraformaldehyde + cone H2SO, — » a,a-di-
chloro-/3-hydroxypropiomc acid 88 9

6-Nitro-2-mercaptobenzothiazoledenv , 164-5
l,3-Di-(l naphthyl)ether. 103-4 1 3-Di-(2-naphthyl)
ether 148 9 1.3-Diphenyl ether 60

l,3-Di-(l-naphthyl)ether, 103-4 l,3-Di-(2-naphthyl)
ether, 148-9 1,3-Diphenyl ether, 60

Oxid —» benzoic acid, 122, Hydrolysis — » benzaldehyde.
2,4-Dimtrophenylhydrazone 237, Semicarbazone, 222

Hydrolysis — * benzoic acid, 122

Oxid — >• 2-chlorobenzoic acid, 141 Hydrolysis-*
2-chlorobenzaldehyde, 2,4-dmitrophenylhydrazone,
213 209

Oxid — *• 3-chlorobenzoic acid, 158 Hydrolysis —»•
3-chlorobenzaldehyde, 2,4-dmitrophenylhydrazone,
256 248

Oxid -» 4-chlorobenzoic acid, 240, Hydrolysis -»
4-chlorobenzaldehyde, 47 2,4-dimtrophenylhydrazone, ,
265

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V. ORGANIC DERIVATIVES OF HALIDES
B) Dihalides and polyhalides (non-aromatic) 2. Chlorides

b) Solids (Listed in order of increasing m.p.)*

No

1

2

3
4

5
6

Name

3,4-Dichlorobenzotrichloride
DDT (2,2-Bis-(4-chlorophenyl)- 1,1,1 -trichloroethane)

•y-Benzene hexachloride (Gammexane, 666)
a-Benzene hexachloride

Hexachloroethane
/3-Benzene hexachloride

Melting
point °C

26

108

112
157

187subl
310

Boiling
pomt/C

260

288

185

Miscellaneous

Hydrolysis -» 3,4-Dichlorobenzoic acid, 202
Heating with CI2 + trace PCI3 in CC14 — 1,1,1 ,2-tetrachloro denv ,
91-2, Nitration — -mtrodenv , 148, A1CI3 + benzene — 1,1,2,2-
tetraphenylethane, 2 1 1

Heat above m p -» HC1 + 1,2,4-tnchlorobenzene, 17, b p 213,
mononitro denv , 56, dinitro, 103

Unreactive to boiling pyndme, Unattacked by boiling HNO3 or
H2SO,

•Derivative data given in order m p , crystal color, solvent from which crystallized

64



TABLE V. O R G A N I C D E R I V A T I V E S OF HALIDES
B) Dihalides and polyhalides (non-aromatic)

3. Bromides a) Liquids (Listed in order of increasing atmospheric b.p. )*

No

1

2
3

4

5
6
7
8
9

10
11
12

13
14
15
16
17
18

19
20
21

Name

Dibromomethane (Methylene
bromide)

1,1-Dibromoethane
1,2-Dibromoethane

DI.-1 ,2-Dibromopropanr

l,2-Dibromo-2-methylpropane
1,2-Dibromo-l-butene
Bromoform
1 J-Dibromopropene
l.l-Dibromo-2-methylpropene
2,3-Dibromobutane
1,2-Dibromobutane
1 J-Dibromopropane

1 J-Dibromo-2-butene
1 ,3-Dibromobutane
1 , 1 ,2-Tribromoethane
1 ,4-Dibromobutane
1 ,2,3-Tribromopropane
1,5-Dibromopenlane

1,1,2,2-Tetrabromoethane
1,8-Dibromooctane
1,9-Dibromononane

Boiling
point,

•c

98-9

112
132

141-2

149
150
150-1
156
156 7
157
166
167 8

168-9
174
189
197-8
220
221

243-4
270-2
285-8

"b°

1 538

1 5128
1 5379

1 5203

1 512

1 598
1 5382S

1 530
1 515

1 523

1 548
1 507
1 5933

1 582
1 5141S

1 638
1 501 IS

Df

2496

2055
2 179

1 933

1 783
1 887
2890°
2 097"
1 866 ?,!
1 792
1 820
1 982

1 877
1 820°
26211
1 847°
2402
1 694 f

2967
1 468 l5

1 415 I S

Miscellaneous

6-Nitro-2-mercaptobenzothiazoledenv , 232 3, S-Alkyl A/v- ( th iu ron ium picrate).
267

6-Nitro-2-mercaptobenzothiazoledenv , 145 6 l , l - D i - ( l naph thy l ) ether, 1 17
m p 10, 6-Nitro-2-mercaptobenzothiazoledenv 201 2 1.2-Di-(2-naphthyl) ether

217
6-Nitro-2-mercaptobenzothiazole, 194 5, 1 2-Di-(2-naphthyl) ether, 152. 1,2-

Diphenyl ether, 32

m p 8

6-Nitro-2-mercaptobenzothidZoledenv , 164 5
l,3-Di-(l-naphthyl)ether, 103-4 1 3 Di-(2-naphthyl) ether 148 9 1,3-Diphenyl
ether, 60

/>-toluidme (3 moles) * N-4 tolytpyrrohdine,42 dil a!

6-Nitro-2-mercaptobenzothiazoledenv , 132 3 S-Alkyl ft/Hthiuromum picrate)
247

m p 15-6, S-Alkyl ii5-(thiuromum picrate), 214
m p -25, S-Alkyl te-(thiuromum picrate), 193

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V. ORGANIC DERIVATIVES OF HALIDES
B) Dihalides and polyhalides (non-aromatic)

3. Bromides b) Solids (Listed in order of increasing m.p.)*

No

1
2

Name

1 ,7-Dibromoheptane
Carbon tetrabromide

Melting
point
•c

42
92

Boiling
point

•c

263
190

Miscellaneous

S-Alkyl A«-(thiuronmm picrate), 208

' Derivative data given m order m p , crystal color, solvent from which crystallized
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TABLE V. O R G A N I C D E R I V A T I V E S OF HALIDES
B) Dihalides and polyhalides (non-aromatic)

4. Iodides a) Liquids (Listed in order of increasing atmospheric b.p.)*

No

1

2

Name

Di-iodomethane (Methylene iodide)

1 3-Di-iodopropane

Boiling
point,

°C

181

224

"f?

1 7425

1 6423

DJ°

3325

25755

Miscellaneous

6-Nitro-2-mercaptobenzothiazole denv , 232 3, Di-(2-naphthyl)
ether, 133, S-Alkyl ft«-(thiuronium picrate), 267

l,3-Di-(l-naphthyl) ether, 103-4, l,3-Di-(2-naphthyl) ether, 148-9,
1,3-Diphenyl ether, 60

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V. ORGANIC DERIVATIVES OF HALIDES
B) Dihalides and polyhalides (non-aromatic)

4. Iodides b) Solids (Listed in order of increasing m.p.)*

No

1

2

Name

1,2-Di-iodoethane

lodoform

Melting
point

•c

81

119

Boiling
point,

•c
Miscellaneous

6-Nitro-2-mercaptobenzothiazole denv , 202 3
ether, 217

Comp with quinohne, 65

l,2-Di-(2-naphthyl)

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V. ORGANIC DERIVATIVES OF HALIDES
C) Aryl halides 1. Fluorides (Listed in order of increasing atmospheric b.p.)*

No

1
2
3

4
5
6
7
8
9

Name

1,3-Difluorobenzene
Fluorobenzene
1 ,4-Difluorobenzene

1,2-Difluorobenzene
2-Fluorotoluene
3-Fluprotoluene
4-Fluorotoluene
1-Fluoronaphthalene
2-Fluoronaphthalene

Rrt I

point,
'C

82
87
88

92
114
116
117
214

Molt
point

•c

-34

60

ng

1 4404 ">

1 466

1 4423 '•

1 4451 1S

1 496
1 594

DJ°

1 14733s

1 024
1 16323s

1 14963s

0998
1 134

Nitro derivative

M P

74

Position of
nitro

groups

1 3

Sulfonamide

M P

125

105
174
141

Position of
sulfona-

mide group

4

5
6
2

Miscellaneous

Boiling with NaOH — 4-fluorophenol, 48,
b p 186-8, n5,6 1 5010, DS6 1 1889

Oxid — » 2-fluorobenzoic acid, 127
Oxid — » 3-fluorobenzoic acid, 124
Oxid — » 4-fluorobenzoic acid, 182
Picrate, 113
Picrate, 101

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V. ORGANIC DERIVATIVES OF HALIDES

' C) Aryl halides 2. Chlorides a) Liquids (Listed in order of increasing atmospheric b.p.)*

No

1

2
3
4
5
6
7

8
9

10

11

12

13

14

15

16

17

18

19

20
21

22

23

24

25

26

27

28
29

Name

Chlorobenzene

2-Chlorotoluene
3-Chlorotoluene
4-Chlorotoluene
1 ,3-Dichlorobenzene
l-Chloro-2-ethylbenzene
1,2-Dichlorobenzene

l-Chloro-3-ethylbenzene
l-Chloro-4-ethylbenzene

2-Chloro-l,4-dimelhyl-
benzene

l-Chloro-2-vinylbenzene
(o-Chlorostyrene)

l-Chloro-2,3 -dimethyl-
benzene

l-Chloro-2-isopropyl-
benzene

l-Chloro-2,4-dimethyl-
benzene

I-Chloro-4-vinylbenzene
(p-Chlorostyrene)

l-Chloro-3.4-dimethyl-
benzene

l-Chloro-4-isopropyl-
benzene (p-Chloro-
cumene)

2,6-Dichlorotoluene

2,5-Dichlorololuene

2,4-Dichlorotoluene
3,5-Dichlorotoluene

2-Chloro-l ,3,5-trimethyl-
benzene

23-Dichlorotoluene

3.4-Dichlorotoluene

1 ,2,4-Trichlorobenzene

2-Chloro-4-isopropyl-l -
methylbenzene (2-
Chloro-p-cymene)

3-Chloro-4-isopropyl-l-
methylbenzene (3-
Chloro-p-cymene)

l-Chloronaphthalene
3-Chlorobiphenyl

Boiling
point,
T

132

159
162
162
173
178, 180
179

184
184,

180-1
184-5

189

190

191

192, 187

192

194-5

198

199

199

200
201

204-6

207

209

213

217

217

259
284-5

Melting
point,
•c

7

2

-6

4 5

17

16

"5

1 525

524
521
521
546
5218
552

5199
5175

1 5649

1 5168

1 5230"

1 5660

1 5117

1 5510

1 549

1 52 1230

1 551 1

1 5471

1 5178"

1 517918

1 633

Df

1 107

082
072
071
288
057
305

053
045

1 0591§

1 100

1 0341

1 0598ig

1 0868

1 069Ji

1 0208

1 2686

1 2535|g

1 249

1 033730

1 2526

1 015J7

1 018J8

1 191

Nitro derivative

M P

52

63
91
38
103

110

77,
101

42

63

50,
121

50 I,
100-1

104
61 2,
99-
100

178

51

71-2
63,
91-2

56,
103

109-10

102-3,
106

180
202-3

Position of
nitro

groups

2,4

3,5
4,6
2
4,6

4,5

5,
5,6

6

5

3,
3,5

4,
4,6

3,5
2,

2,6

4,6

4

4,6
6,

2,6
5,
3,5

5,6

2,6

4,5
4,4'

Sulfonamide

M P

144

128
185
143
182

135,
140

155

195

207

91

168 9

165 6

>200

Position of
sulfona

mide group

4

5
6
2
6

4

5

6

5

2

Miscellaneous

2,4- Dimtrobenzenesulfenyl chloride
adduct, 123 4

Oxid — » 2-chlorobenzoic acid, 141
Oxid — » 3-chlorobenzoic acid, 158
Oxid — • 4-ehlorobenzoic acid, 240

Oxid — • 2-chlorobenzoic acid, 141

Oxid — • 3-chlorobenzoic acid, 158
Oxtd — • 4-chlorobenzoic acid, 240

Sulfonyl chloride, 50

Polymerizes on heating with benzoyl
peroxide

Oxid — » 3-chloro-2-methylbenzoicacid,
159

Oxid — > 2-chlorobenzoic acid, 141

n j CrO,/H,SO,
Oxid — * * 4-cnloro-J'

methylbenzoic acid, 209 10. Oxid
aq KMnO,

" " — * 4-chloroisophthdlic
acid, 294 5

Polymerizes on heating with peroxide

Fe
CI2 l,2-dichloro-4 5-dimethvl-

benzene, 76
Oxid — » 4-chlorobenzoic acid, 240

Chlorosulfonic acid in chl -» 3-sulfonyl
chloride 54 6,60 Oxid — 2,6-di-
chlorobenzoic acid 139

^ j dil HNO,
Oxid ** 2,5-dicnlorobcnzoic

acid, 154
Oxid — • 2,4-dichlorobenzoic acid, 164
Oxid — • 3,5-dichlorobenzoicacid, 188

aq KMnO,
Oxid — >• 2-chlorobenzene
tncarboxyhc acid, 285 (anh ), 278 (hyd )

alk KMnO
Dxid * 2,3-dichloro-

benzoicacid, 163
Oxid — » 3,4-dichlorobenzoic acid, 206

Sulfonyl chloride, 31-4

Boiling with dil HNO, — 3-chloro-4-
methylbenzoicacid, 196

Picrate, 1 37
Oxid — 3-chlorobenzoicacid, 158, 155

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V. O R G A N I C D E R I V A T I V E S OF HALIDES
C) Aryl halides 2. Chlorides b) Solids (Listed in order of increasing m.p.)*

No

2

3
4

1

6

•

8

9
10

11

X 12

13

14
15

16

17
18
19

20

21

22
23

24
25

26

27

28

29

30

Name

2-Chlorobenzotrichloride
2,4,6-Trichlorotoluene

2-Chlorobiphenyl
1 ,2-Dichloronaphthalene

2,3,4-Trichlorotoluene

1,2,3,4-Tetrachlorobenzene

3,4,5-Trichlorotoluene

23,5-Trichlorotoluene

1 ,6-Dichloronaphthalene
1,23,5-Tetrachlorobenzene

1 ,2,3-Trichlorobenzene

1 ,4-Dichlorobenzene

4,4'-Dichlorodiphenylmethane

2-Chloronaphthalene
2,2'-Dichlorobiphenyl

1 3-Dichloronaphthalene

1 3,5-Trichlorobenzene
1 ,7-Dichloronaphthalene
l-Bromo-4-chlorobenzene

1 ,4-Dichloronaphthalene

2,5-Dichloro-l,4-dimethylbenzene(2,5-
Dichloro p-xylene)

4-Chlorobiphenyl
!,4,5-Trichlorotoluene

'entachlorobenzene
; ,8-Dlchloronaphthalene

1 ,5-Dichloronaphthalene

2,7-Dichloronaphthalene

2,6-Dichloronaphthalene

,2,4,5-Tetrachlorobenzene

4,4'-Dichlorobiphenyl

Melting
point,
•c

29
33 4,38

34
35

41

44-5

44-5

45-6

48
50-1

52 3

53

55

56,61
60

61

63
63-4
67

68

68

77
82

86,84
89

107

14 5

35-6

40

49

Boiling
point,

•c

283

273
296

23 1761

254

245758

232

246

218-9

173

337

265

29| 775

208
286
197

286"°

224

293
2307'5

276

285

245

Nitro derivative

M P

5450
178 80

169

60,
140-1

63 5,
151

81 2,
163-4

58 9,
149-50

119
40-1,

161-2
56,
92-3

54

198-9

175
203-5

150 and
158

68
138-9
72

92

89-90,
226 7
43, 146

42

41 2

9,
232

Position o
nitro

groups

3,
35

di

5 or 6,
5,6

5,
5,6

2,2,6

4 or 6,
4,6

4
4,
4,6

4,
4,6

2

3,3'

1,8
5,5'

di

2

2

8

3,
3,6

i

8

mono

3,
3,6

Sulfonamide

M P

216

226-30

180 186

126

210 2
226

244

228

204

18

69

Position o
sulfona-

mide grou

4

4

2

4

>

4

3

3

\

Miscellaneous

Hydrolysis — » 2-chlorobenzoic acid, 142
Oxid -* 2,4,6-tnchlorobenzoic acid,

160-1
Oxid — » 2-chlorobenzoic acid, 141
nfj1 1 6337, DJ» 1 3147 Oxid

CrO,/ac a

naphthoqumone, 181

Oxid -* 2,3,4-tnchlorobenzoic acid.
186-7

Oxid -» 3,4,5-tnchlorobenzoic acid, 203,

C12
 AI/Hg . 2,3,4,5-tetrachloro-

toluene, 97-8
^ A dil HNO,

zoic acid, 162

Sulfonyl chloride, 65

CrOs/ac a
UXIQ ^.^ Qicnioro
benzophenone, 145

Picrate, 81

dil HNO3
yXlU * phthflllC 3.C1U, 2UO~D

Sulfonyl chloride, 35-40
Sulfonyl chloride, 118

CrO,/ac a
Oxid > 5 S dichloro 1 4

naphthoqumone, 173 4 Boiling
HNO3(D = 1 3) — 3 6-dichloro-
phthahc acid, 194 185

Oxid — * 2,5-dichloroterephthalic acid.
306

Oxid — 4-chlorobenzoic acid, 240
Oxid — » 2,4, 5-tnchlorobenzoic acid, 168

ulfonyl chloride, 141
CrO,/ac a

)xid * 3-chlorophtnalic
acid, 185 7 Picrate, 87

dil HNO3
Oxid »4-chlorophthalic
acid, 157
ulfonyl chloride, 1 36, C12 in chl — 1 ,2,
6-tnchloronaphthdlene, 92 Oxid

CrO,/ac a
* I 4-n3pnthoc]uinonc

denv 148 9
Chlorosulfonic acid — • hexachloro-

benzene, 229
Oxid — • 4-chlorobenzoic acid, 240

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V. O R G A N I C DERIVATIVES OF HALIDES
C) Aryl halides 2. Chlorides b) Solids (Listed in order of increasing m.p.)* (Continued)

No

31

32

33

34

35

Name

5,6,7,8-Tetrachlorotetralin

1 ,2^,4-Tetrachlorotetralin

Octachloronaphthalene

9,10-Dichloroanthracene (meso-Dt-
chloroanthracene)

Hexachlorobenzene

Melting
point,

•c

174

182,187

198,200

209-10,
yel

229,
subl ,
226

Boiling
point,

•c

ISO26

442

309

Nitro derivative

M P
Position of

nitro
groups

Sulfoaamide

M P

279

Position of
sulfona-

mide group

2

Miscellaneous

Br2 in CSz — l,2-dibromo-5,6,7,8-tetra-
chloronaphthalene, 142

CrOj/ac a
OTriH > ** d Hirhlnr^ 1AIU * ̂ H-uicnioro- 1 -

naphthol, 106-7 Boiling HNO3 —
phthahc acid, 200-6

fuming HNO,
jxid * hcxachloro-1 ,4-
naphthoqumone, 222 SbCls in CCI, -»
cherry-red color

Sulfonyl chloride, 221-5, Oxid ^9,10-
anthraqumone, 286, Maleic anh
adduct, 258 9

Boiling with fuming HNOj + cone
H2SO4 — » tetrachloro-!,4-benzoqumone
(chloroanil), 290

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V. O R G A N I C D E R I V A T I V E S OF HALIDES
C) Aryl halides 3. Bromides a) Liquids (Listed in order of increasing atmospheric b.p.)*

No

1

2
3
4
5
6

7
8

9
10
11
12
13
14
15
16

17

Name

Bromobenzene

2-Bromotoluene
3-Bromotoluene

-Bromo-2-ethylbenzene
-Bromo-4-ethylbenzene
-Bromo-2-vinylbenzene (o-
Bromostyrene)
-Bromo-2-isopropylbcnzene
-Bromo-4-vinylbenzene (p-
Bromostyrene)

l-Bromo-23-dimethylbenzene
1,3-Dibromobenzene
1 -Bromo-4-isopropy Ibenzene
1 ,2-Dibromobenzene
2-Bromocymene
2,5-Dibromotoluene
3,4-Dibromotoluene
1-Bromonaphthalene

2-Bromobiphenyl

Boiling
point,
•c

156

182
184
199
205
210

210
212

217
219
219
219
234
236
240
281

297

Melting
point,
•c nff

1 560

1 5486
1 5448
1 5927

1 5408
1 5947

1 606
1 5361
1609

1658

Df

1 494

1425
1 410
1 355
1 342
14160

1 3020
1 398

1 952
1 2854
1 956
1 267
1 811
1 81
1 484

Nitro derivative

M P

70-2

82
103

61

114
97

85

Position of
nitro

groups

2,4

3,5
4,6

4

4,5

4

Sulfonamide

M P

166
161

146
168

190

176

191 3

Position of
sulfona-

mide group

4

5
6

6

4

4

Miscellaneous

1 -Naphthylamide, 161, 2,4-Dimtroben-
zenesulfenyl chloride adduct 140-1

Oxid -» 2-bromobenzoic acid, 150
Oxid -» 3-bromobenzoic acid, 1 55
Oxid — » 2-bromobenzoic acid, 1 50
Oxid -» 4-bromobenzoic acid, 25 1
Polymerizes on heating with benzoyl

peroxide
Oxid — • 2-bromobenzoic acid, 150
Polymerizes on heating with benzoyl

peroxide, Oxid — » 4-bromobenzoic
acid, 251

Oxid — » 3-bromophthahc acid, 188

Oxid — * 4-bromobenzoic acid, 251

Anihde, 143
Oxid — * 2,5-dibromobenzoic acid, 157
Oxid — 3,4-dibromobenzoic acid 235
Picrate, 1 34, Carbonation of Grignard — »

1-naphthoicacid, 162
Oxid — • 2-bromobenzoic acid, 150

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V. ORGANIC DERIVATIVES OF HALIDES
C) Aryl halides 3. Bromides b) Solids (Listed in order of increasing m.p.)*

No

1
2

3
4
5
6
7
8
9

Name

4-Bromotoluene
2-Bromonaphthalene

1 ,2-Dibromonaphthalene
1 ,4-Dibromonaphthalene
1 ,4-Dibromobenzene
4-Bromobiphenyl
1,3,5-Tribromobenzene
4,4'-Dibromobiphcnyl
1 ,2,4,5-Tetrabromobenzene

MeltinK
point,
•c

28-9
59

67
82
89
89
120
164
180

point,
•c

184
281

219
310
271

Nitro derivative

M P

84

168

Position of
nitro

groups

2,5

3

Sulfonamide

M P

208

195

222

Position of
sulfona-

mide group

8

2

2

Miscellaneous

Oxid -» 4-bromobenzoic acid, 251
Picrate, 86, 79, 2,4,7-Tnnitrofluorenone adduct.

138-40
Oxid — »3,4-dibromophthalicacid, 196
Oxid -* 3,6-dibromophthalic acid, 135

Oxid -» 4-bromobenzoic acid, 251

Oxid -» 4-bromobenzoic acid, 25 1

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V. O R G A N I C DERIVATIVES OF HALIDES
C) Aryl halides 4. Iodides a) Liquids (Listed in order of increasing atmospheric b.p.)*

No

1
2
3
4
5

Name

lodobenzene
3-Iodotoluene
2-Iodotoluene
1 -Iodo-4-isopropy Ibenzene
1-Iodonaphthalene

Boiling
point
•c

188-7
204
211
236-8
305

Melting
point.
•c «n

1 620

Df

1 831
1 698
1 698

Nitro derivative

M P

171
108
103

Position of
nitro

groups

4
4,6
6

Sulfonamide

M P
Position of

sulfona
mide group

Miscellaneous

Br2 — » l-Bromo-4 lodobenzene 91
Oxid — • 3-iodobenzoic acid, 187
Oxid -» 2-iodobenzoic acid, 162
Cl 2mchl ->dii.hloride (Arid,) 110
Picrate, 128

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V. ORGANIC DERIVATIVES OF HALIDES
C) Aryl halides 4. Iodides b) Solids (Listed in order of increasing m.p.)*

No

1
2
3
4
5
6

Name

4-Iodotoluene
l-Iodo-2,4,5-trimethylbenzene
1,3-Di-iodobenzene
2-Iodonaphthalene
4-Iodobiphenyl
1 ,4-Di-iodobenzene

Melting
point.
•c

35
37
40
55
114
129

Boiling
point.
•c

211
256-8
285
309
320 d
289

Nitro derivative

M P

171

Position of
nitro

groups

2,5

Sulfonamide

M P
Position of

sulfona-
mide group

Miscellaneous

HNO3 at 200° -> 4-iodobenzoic acid, 270
Cl 2 mchl — dichlonde(ArICI2),66

Picrate, 95
Cl2 inchl — dichlonde(ArICl2), 102

•Derivative data given in order m p , crystal color, solvent from which crystallized
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EXPLANATIONS AND REFERENCES TO TABLE VI

Phenylurethane.

ROH + C6H5N=C=O -» C6H5NHCOOR

Phenylurethane
(Phenylcarbamate)

From the dry alcohol with phenylisocyanate without solvent.
For directions and examples see: Linstead, pp. 34-35; Shriner, p. 211; Vogel, p. 264; B. T. Dewey and N.

F. Witt, Ind. Eng. Chem., Anal. Ed., 12, 459 (1940); 14, 648 (1942).
From the dry alcohol with phenylisocyanate in petrol ether.
See: Wild, pp. 55-57.

l-Naphthylurethane {a-Naphthylcarbamate). *

ROH + 1-C,0H7N=C=O — 1-C,0H7NHCOOR
l-Naphthylurethane

(a-Naphthylcarbamate)

From the dry alcohol with 1-naphthylisocyanate without solvent.
For directions and examples see: Cheronis, pp. 475-479; Linstead, pp. 34-35; Shriner, p. 211; Vogel, p.

264; V.T. Bickel and H. E. French, /. Amer. Chem. Soc., 48, 747 (1926); H. E. French and A. F. Wirtel, J
Amer. Chem. Soc. ,48, 1736(1926).

From the dry alcohol with 1-naphthylisocyanate in petrol ether.
See: Cheronis, pp. 476-477; Wild, pp. 55-57.

p-Xenylurethane(4-Btphenylylurethane).

ROH + />-C6H5C6H4N=C=O -» /j-C6H5C6H4NHCOOR
p-Xenylurethane

(4-Biphenylylcarbamate)

From the alcohol with />-xenylisocyanate in toluene.
For directions and examples see: G. T. Morgan and A. E. J. Pettet, /. Chem. Soc., 1 124 (1931); B. Witten

and E. E. Reid, J. Amer. Chem. Soc., 69, 2470 (1947).
From the alcohol with />-xenylisocyanate in a benzene — petrol ether mixture.
See: M. J. van Gelderen, Rec. Trav. chim., 52, 969 (1933).

p-Nitrobenzoate. *

ROH + OjN^f V-COC1 -» O2N— / V-COOR + HC1

/>-Nitrobenzoate

From the alcohol in excess and />-nitrobenzoyl chloride.
For directions and examples see: Cheronis, pp. 467-469, 471; Shriner, p. 212; Vogel, p. 263; Wild, p. 52;

M. D. Armstrong and J. E. Copenhaver, J. Amer. Chem. Soc., 65, 2252 (1943).
From an aqueous solution of the alcohol with />-nitrobenzoyl chloride in a ligroin-benzene mixture.
See: Cheronis, pp. 468-469, 472.
From the alcohol with />-nitrobenzoyl chloride in pyridine.
See: Shriner, p. 212; Wild, p. 52; L. F. King, J. Amer. Chem. Soc., 61, 2383 (1939).
From the alcohol with />-nitrobenzoyl chloride in aqueous sodium hydroxide.
See: Wild, p. 52.
From the alcohol with p-nitrobenzoyl chloride in an aqueous solution of sodium acetate and potassium hy-

droxide at low temperature.
See: Wild, p. 53; F. A. Menalda, Rec. Trav. c*/m.,49,967(1930); H. Henstock, J. Chem. Soc., 216 (1933).

3,5-Dinitrobenzoate.*
N02

ROH + -COCl — V-COOR + HC1

NO2 NO2

3,5-Dinitrobenzoate

•Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.
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EXPLANATIONS AND REFERENCES TO TABLE VI (Continued)

From the alcohol in excess with 3,5-dinitrobenzoyl chloride.
For directions and examples see: Cheronis, pp. 467-470; Shriner, pp. 212-213; Vogel, p. 262; G. B. Malone

and E. E. Reid, J. Amer. Chem. Soc., 51, 3424 (1929).
From an aqueous solution of the alcohol with 3,5-dinitrobenzoyl chloride in a ligroin-benzene mixture.
See: Cheronis, pp. 468-469,472.
From the alcohol with 3,5-dinitrobenzoyl chloride and pyridine in benzene.
See: Linstead, p. 34; Wild, p. 53; T. Reichstein, Helv. chim. Acta, 9,799 (1926); W. M. D. Bryant, J. Amer.

Chem. Soc., 54, 3758 (1932).
From the alcohol with 3,5-dinitrobenzoyl chloride and a catalytic amount of pyridine in isopropyl or re-

butyl ether.
See: Cheronis, pp. 469,471.
From the alcohol with 3,5-dinitrobenzoyl chloride in pyridine.
See: Cheronis, p. 469; Shriner, pp. 212-213; Vogel, pp. 262-263.
From the alcohol with 3,5-dinitrobenzoyl chloride in aqueous potassium hydroxide.
See: Linstead, p. 34.
From the alcohol in aqueous sodium hydroxide and potassium acetate with 3,5-dinitrobenzoyl chloride

in a benzene-ligroin mixture.
See: Wild, pp. 53-54; W. N. Lipscomb and R. H. Baker, /. Amer. Chem. Soc., 64, 179 (1942).

Hydrogen phthalate. *

ROM +

C2H5MgBr

VCOOR
Alkyl hydrogen

phthalate

R3COMgBr + C2H6

(ert-Alkyl hydrogen
phthalate

From the alcohol with phthalic anhydride.
For directions and examples see: E. E. Reid, J. Amer. Chem. Soc., 39,1250 (1917); J. F. Goggans and J. E.

Copenhaver, J. Amer. Chem. Soc., 61, 2909 (1939).
From the alkoxymagnesium halide derived from a tertiary alcohol (prepared from the alcohol with ethyl-

magnesium bromide) with phthalic anhydride in ether or an ether-dioxan mixture.
See: W. A. Fessler and R. L. Shriner, J. Amer. Chem. Soc., 58, 1384 (1936).

COOH

Hydrogen 3-nitrophthalate.'

ROH
^ ^^ / ^ ^ :OOR

NO2 NO2

Main product

Hydrogen 3-nitrophthalates
(3-Nitrophthalic acid monoalkyl esters)

From the alcohol with 3-nitrophthalic anhydride.
For directions and examples see: Cheronis, pp. 473-474; Linstead, p. 35; Shriner, p. 213; Vogel, p. 265;

Wild, p. 59; G. M. Dickinson, L. H. Crosson and J. E. Copenhaver, J. Amer. Chem. Soc., 59, 1094 (1937);
B. H. Nicolet and J. Sacks, J. Amer. Chem. Soc., 47, 2348 (1925); A. J. Veraguth and H. Diehl, J. Amer. Chem.
Soc., 62,233 (1940).

From a high boiling alcohol with 3-nitrophthalic anhydride in toluene.
See: Linstead, p. 35; Shriner, p. 213; Vogel, p. 265; Wild, p. 59; G. M. Dickinson, L. H. Crosson and J. E.

Copenhaver, J. Amer. Chem. Soc., 59,1094 (1937).

•Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.



EXPLANATIONS AND REFERENCES TO TABLE VI (Continued)

Pseudosaccharin ether (Pseudosaccharin derivative).

ROM + | - II + HC1

SO2 ^^ SO2

Pseudosaccharin Pseudosaccharin
chloride ether

From the alcohol with pseudosaccharin chloride without solvent.
For directions and examples see: Vogel, p. 266; Wild, pp. 60-61; J. R. Meadoe and E. E. Reid, J. Amer.

Chem. Soc., 65, 457 (1943).
From the alcohol with pseudosaccharin chloride in chloroform.
See: H. Bohme and H. Opper, Z. Anal. Chem., 139, 255 (1953).
From the alcohol with pseudosaccharin chloride and a catalytic amount of pyridine in chloroform.
See: Cheronis, p. 482; H. Bohme and H. Opper, Z. Anal. Chem., 139, 255 (1953).

Allophanate
NH

CO ^CO
I I — HN=C=O — H2NCON=C=O

NH
^

Cyanuricacid Cyanic acid Cyanic acid dimer

ROM + H2NCON=C=O — H2NCONHCOOR
Allophanate

From the alcohol with cyanic acid (prepared from the depolymerization of cyanuric acid).
For directions and examples see: Linstead, p. 36; A. Behal, Compt. rend., 168, 945 (1919); M. A. Spielman,

S. D. Barnes and W. J. Close, J. Amer. Chem. Soc., 72, 2520 (1950); H. W. Blohm and E. I. Becker, J. Amer.
Chem. Soc., 72, 5342 (1950); Chem. Revs., 51, 471 (1952).

From the alcohol with sodium cyanate and dry hydrochloric acid in dioxane.
See: E. S. Lane, J. Chem. Soc., 2764 (1951).

Benzoate.*

ROM + C6H5COC1 — C6H5COOR + HC1

Benzoate

Especially for polyhydric alcohols.
From the alcohol with benzoyl chloride.
For directions and examples see: Shriner, p. 2 1 2.
From the alcohol with benzoyl chloride in anhydrous pyridine.
See: Cheronis, pp. 481-482; Shriner, p. 212; Vogel, pp. 243, 447.
From the alcohol with benzoyl chloride in aqueous sodium hydroxide.
See: Vogel, p. 447.

Acetate.
ROM + (CH3CO)2O — CH3COOR + CH3COOH

R3COH + CH3COC1 — CH3COOCR3 + HC1

Acetate

Especially for polyhydric alcohols.
From the alcohol with acetic anhydride and sodium acetate.
For directions and examples see: Linstead, pp. 35, 39; Shriner, p. 212.
From the alcohol with acetic anhydride in pyridine.
See: Shriner, p. 212.
From the alcohol (especially a tertiary alcohol) with acetyl chloride in the presence of magnesium.
See: A. Spassow, Chem. Ber., 70B, 1926 (1937).
NOTE: For additional information regarding directions and examples for the preparation of derivatives

of polyhydric alcohols see explanations and references to Table XIX, p. 326.

•Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.
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TABLE VI. O R G A N I C DERIVATIVES OF ALCOHOLS
a) Liquids (Listed in order of increasing atmospheric b.p.)*

No

1

2

3

4

5

6

7

8

9
10

11

12

13

14

15

16

17

18

Name

Methanol (Methyl
alcohol)

Ethanol (Ethyl alcohol)

2-Propanol (Isopropyl
alcohol)

</,/-3-Buten-2-ol (Methyl
vinyl carbmol)

2-Propen-l-ol (Allyl
alcohol)

1-Propanol (n-Propyl
alcohol)

2-Butanol (d,l-sec-Buly\
alcohol, Ethyl methyl
carbmol)

2-Methyl-2-butanol (tert-
Amyl alcohol)

2-Fluoroethanol
2-Methyl-l-propanol (Iso-

butyl alcohol)
3-Buten-l-ol

rf,/-3-Methyl-2-butanol
(sec-lsoamy\ alcohol,
rf.Msopropyl methyl
carbmol)

3-Pentanol (sym-sec-Amyl
alcohol, Diethyl car-
bmol)

1-Butanol (n-Butyl
alcohol)

rf,/-2-Pentanol (sac-Amyl
alcohol)

3J-Dimethyl-2-t>iitanol
(d,/-Pmacolyl alcohol,
/erf-Butyl methyl
carbmol)

23-Dimethyl-2-butanol
(Dimethyl isopropyl
carbmol)

3-Methyl-3-pentanol

Boiling
point,

•c

6465

7832

824

94-6

97 1

97 1

995

1023

105
108 1

1225-
35755

114,4
110-2

116 1

1176,
116

11985

1204

1205

123

Melting
point,

•c

f p
-97

f p
-1173

-895

-855

-902

53

-14

-22

nb°

1 3306 1S

1 3610

1 37927

1 41345

1 38499

1 39495"

1 4052

1 3633M

1 3939"

1 3973

1 4103

1 397425

1 4060

1 4148

1 4140

1 416625

D;°

07915

07894

0 78507

08540

0 80359

0 80692

0 80889

080196

08180

0 82037

080960

080919

08185

08208

0 823344
25

Phenyl-
urethane

47, al

52

75-6, It
pet

70

57, pet

645,
pet

42, pet
eth

86, Igr

23 4-4 5

68

48-9

61

77-8,
pet
eth

65-6,
pet
eth

435

1 Naph
thyl

urethane

124, Igr

79, Igr

106

108

80,76

97

72

128
104

109

95, Igr

71

74 5, 76,
d 88-
91

101

835

4 Nltro-
benzoate

%, dll
al

57, al

1105,
It pet
108

28

35, pet

25-6,
dil al

85

69

17

70,64
35-6

17

3,5-
Dinitro-
benzoate

108
(cor ),
al

93, al

123, pet
eth

49-50

74, pet
eth

76

116,
117-8

87

101,99,
97

64,625

62

107,
yel-
w h ,
pet
eth

111,

yel .
bz-
pet
eth

965,
yel,
pet
eth,
625

Hydrogen
3-nitro-

phthalate

153
(cor)

158
(cor ),
w

154
(cor ),
w

43-4

124

1455
(cor ),
w

131
(cor)

1805
(cor)

127

121

147
(cor)

102-3

Hydro-
gen

phthalate

825
(cor)

48

54 1-4
(cor ),
pet
e th-
bz
(9 1)

59-60

65, pet
eth

39, d
34,
/ 34

73 1-5
(cor)

60-1,
d 34,
/ 34

85-6, It
pet

Miscellaneous

Pseudosaccharm
ether, 182 (cor )

Pseudosacchann
ether, 219 (cor )

Pieudosaccharm
ether, 137 (cor )

Allophanate, 152,
Constant boil
mix! with
2 1 76°/ w , b p
80

Pseudosacchann
ether, 1245
(cor)

Pseudosacchann
ether, 65 5 (cor )

Pseudosacchann
ether, 100 (cor )

d [a]b° +5 34, in
al

Pseudosacchann
ether, 96 (cor )

Pseudosacchann
ether, 38 (cor )

Allophanate, 152
(cor)

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VI. O R G A N I C D E R I V A T I V E S OF ALCOHOLS
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued)

No

19

20

21

22
23

24

25

26

27

28

29

30

31

32

33

34

35

36

Name

2-Methyl-2-pentanol
(Dimethyl n-propyl
carbmol)

2-Methoxyethanol
(Methyl cellosolve.
Ethylene glycol mono-
methyl ether)

2-Methyl-3-pentanol
(Ethyl isopropyl
carbmol)

l-Chloro-2-propanol
2-Methyl-l-butanol

(Active amyl alcohol.
d-sec-BMy\ carbmol)

2-Chloroethanol (Ethylene
chlorohydnn)

rf,/-4-Methyl-2-pentanol
(Isobutyl methyl car-
bmol)

3-Methyl-l-butanol
(/vim-Isoamyl
alcohol)

</,/-2-Chloro-l-propanol

3-Methyl-2-pentanol (sec-
Butyl methyl carbmol)

2-Ethoxyethanol (Ethyl-
ene glycol monoethyl
ether)

3-Hexanol (Ethyl «-
propyl carbmol)

2,2-Dimethyl-l-butanol
(tert-Amy\ carbmol)

1-Pentanol (n-Amyl
alcohol)

</,/-2-Hexanol (n-Butyl
methyl carbmol)

2,4-Dimethyl-3-pentanol

Cyclopentanol

2-lsopropoxyethanol
(Ethylene glycol mono-
isopropyl ether)

Boiling
point,

•c

123,121

1245

1275

127
1289

131

132

132

1334

1342749

135

136

1367

138
(cor)

138 9745

140

14085

141 5736

Melting
point

•c

-103,
-108

-117

-785

"S

1 4113

1 40238

1 4168

1 4107

1 4011

1 40851"

1 436

1 40797

1 4159

1 4208

1 40994

1 4126K

1 42259

1 4530

1 40954

or

081341

09647

0 82487

08193

080713

080918

1 103

09297

081851

0 82834

081479

0 80977 5s

08288

0 94688

09030

Phenyl
urethane

50

31

51

143, et
ac

56-7,
Igr

65-6

46

95, eth -
pet
eth ,
96-9

1325,
al

1-Naph
thyl

urethane

1 1 2 5
30

82, Igr

101

88

68

72

673-5

80-1,
Igr

68

605

95,99

118

4 Nitro
benzoate

505,
dil al

26

21

11

40

155

3,5-
Dinitro-
benzoate

72

85, yel ,
pet
eth

77
70

65, yel ,
pet
eth

61

76

43 5,
yel .
pet
e th ,
41

75, al

97, yel -
wh ,
pet eth

464

385

Hydrogen
3-nitro-

phthalate

129,
dll al

1507

157 8,
w

98

1663
(cor ),
30%
al
165-6,
w

118 86
(anh ),
942 4
(mono-
h y d )

51, yel ,
pet
eth

136
(cor)

150-1

Hydro-
gen

phthalate

70 69
71, ra-
cemic

76-7,
pet
eth

755

d 29

Miscellaneous

Benzoate, 182 3,
al , Allophanate,
128

Diphenyl ure-
thane, 51

[<*]£ -5756

Pseudosaccharm
ether, 64 (cor )

Alkali + heat -»
propylene oxide
b p 35

Diphenyl ure-
thane, 43

Pseudosaccharm
ether, 68-9 It
pet

Pseudosaccharm
ether, 62 (cor )

3,5-Dmitrophenyl
urethane, 40

Camphor-like
odor

Triphenylmethyl
ether, 7 10- 5,
me al

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VI. ORGANIC DERIVATIVES OF ALCOHOLS
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued)

No

37

38

39

40

41

42

43

44

45
46

47

48

49

50

5!

52

53

Name

3-Ethyl-3-pentanol
(Triethyl carbmol)

2,3-Dimethyl-l-butanol

3-Hydroxy-2-butanone
(d,/-Acetom, Acetyl
methyl carbmol)

l-Hydroxy-2-propanone
(Acetol Acetyl car-
bmol)

2-Methyl-l-pentanol (2-
Methyl-n-amyl alcohol)

2-Kthylbutanol

2-Bromoethanol (Ethylene
bromohydnn)

2-n-Propoxyethanol
(Ethylene glycol mono-
n-propyl ether)

Trichloroclhanol
3-Methyl-l-pentanol

4-Methyl-l-pentanol
(Isoamyl carbmol
Isohexyl alcohol)

(/./-4-Heptanol (Di-n
propyl carbmol)

l-Hexanol(n-Hexyl
alcohol)

d /-2-Heptanol (n-Amyl
rneth}! carbmol, ?ec-
Heptyl alcohol)

2-Isobutoxvethanol
(Ethylene glycol mono-
isobutyl ether)

2-«'c -Buloxyethanol
(Ethylene glycol mono-
sec-butyl ether)

2,4-Dimethy 1- 1 -pentanol

Boiling
point,

•c

142

145

145

146

1480

1489

I49d

1500™

151
151-2
1537
4 1

152 3

156

1575

1387

1593745

1593746

1598

Melting
point,

•c

-72

-17

19

-41 5

-51 6
-46 1

"B

1 4305

1 4195

1 4178

1 4295

1 4190

1 4224

1 41328

1 4188

1 4153

1 4205

1 41778

1 4210

1 41428

1 41606

1 427

or

0 83889

0 8297J0 5

0986 If

1 0824i?

08208

0 83345

09112

08242

08131

08183

081893

08167

08900

08966

0793

Phenyl-
urethane

28 9

87

48 (cor )

42

1 Naph
thyl-

urethane

75 6

86

120
58 d.l
40-1,
d 38-
40
/ 37 8

78 80

59 62

54

4 Nltro
benzoate

71, al

15

S

35-
Dinitro-
benzoate

51 5, pa

yel,
pet
eth

505,
yel ,
pet
eth

51 5,
pet
eth

1423
38, yel
pet
eth

72, pet
eth
698
(cor)

64

584
(cor ),
60 1

494

Hydrogen
3-nitro

phthalate

145,
141,
bz

1385
40, bz -
pet
eth

124
(cor ),
123

154-5,
bz-pet
eth

Hydro-
gen

phthalate

60

25

575
dj
765

Miscellaneous

Camphor-like
odor, Allo-
phanate, 152
(cor)

Semicarbazone,
185,al,202,
2,4-Dimtro-
phenylhydra-
zone, 318, or ,
PhNO2-tol

Semicarbazone,
196, al ,2,4-Di-
nitrophenylhy-
drazone, 128 5
(cor ), or , al

Urethane 64 5

Pseudosacchann
ether 60 (cor )

/>-Xenylurethane,
74-5, pet

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VI . O R G A N I C D E R I V A T I V E S OF ALCOHOLS
a) Liquids (Listed in order of increasing atmospheric b.p. )* (Continued)

No

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

Name

3-Chloro-l-propanol (3-
Chloropropyl alcohol)

2-Melhyl-l-hcxano!

2-Ethyl-l-pentanol(2-
Ethyl-n-amyl alcohol)

</,/-4-Methyl-l-hexanol

rf,/-m-2-Methylcyclo-

hexanol(ra-Hexa-
hydro-0-cresol)

4-Hydroxy-4-methyl-2-
pentanone (Diacetone
alcohol)

rf,/-fran?-2-Methyl-

cyclohexanol
(frans-Hexahydro-o-
cresol)

2-n-Butoxyethanol (Ethyl-
ene glycol mono-«-
butyl ether)

2-Aminoelhyl alcohol
(Ethanolamme)

2,6-DimethyM-heptanol
(Di-isobutyl carbmol)

Furfuryl alcohol (2-Furyl
carbmol)

rf,/-m-3-Methylcyclo-

hexanol (m-Hexa-
hydro-m-cresol)

rf,/-ra-4-Methylcyclo-
hexanol (m-Hexahydro-
p-cresol)

</,/-l«ms-4-Methylcyclo-
hexanol (frans-Hexa-
hydro-p-cresol)

dJ-trans-3-Mett>y\cydo-
hexanol (/ranj-Hexa-
hydro-m-cresol)

2,6-Dimethylcyclohexanol

CM-2,5-Dimethylcyclo-
hexanol

(rani-2,4-Dimethylcyclo-
hexanol

1 ,3-Dichloro-2-propanol

Boiling
point,
•c

161 2

164 5

164 6

165 173

165 3

166

1674

170-6743

171

171 4
34

172. 170

173 4

173 47SO

173
4 5 7 4

174 5

174-5748

175

175

176

Melting
point.
•c

-93

21

"B

1 4250

1 4219

1 4640

1 4611

1 4177"

1 4242

1 4863

1 4572

1 4549

1 4534

1 4550

1 4619

1 4522"

1 4560

Df

08270

08239

09340

0 9306"

09235

09188

08I29IS

1 135 H8

0919

0914

0913

09145

09115,
09235

0 9096|,

0900

Phenyl-
urethane

38

90 1
93 4

105
mixt
m +
tram ~

90 105
62

61 2,
Igr -al

45

87 8

118 9

124 5,
mixt
fit +
Irani
112 5

93 4
mixt
fW +

trans
75 85

158

96

73

l-Naph-
thyl-

urethane

76

50

129 30,

I g r ,
133

128 9

122

115

4-Nitro-
benzoate

51 2
55 6

48

65
mixt
CIS +

trans
35-6

76

65

94

67

58

3,5
Dmitro-
benzoate

77

98 9

55

114 5
mixt
f IS +

trans
85 90

80 1

91 2

134

139 40,
mixt
CIS +

trans
125 30

97 8.
mixt
CIS +

/ram
80 5

Hydrogen
3-nitro-

phthalate

131 2,
wh ,
pet

12"7 8,
bz -
pet

149

1200 6

Hydro
gen

phthalate

103 4
104 5

124 5
mixt
f i t +

trans
95 6

118

81

82-3

72 3

119-25,
ac a

93 4

Miscellaneous

/>-Xenylurethdne,
88 0- 5. pet

p-Xenylurethane.
77-775. pet

Odor of Amyl
alcohol

Oxime. 575-85
Igr -eth

4-Nitrophenyl-
urethane, 58 7
9 I.CC1,

N-1-Naphthyl-
urea, 186 (cor )
Picrate, 160

7 Xenylurethane,
118 Allo-
phanate, 156

Urethane, 50,
Pseudosaccharm
ether 55

Allophanate,
157 8

Acetate, b p
198'"

*Denvative data given in order m p , crystal color, solvent from which crystallized
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TABLE VI. O R G A N I C DERIVATIVES OF ALCOHOLS
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued)

No

73

74

75

76

77
78

79

80

81
82

83

84

85

86

87

88

89

90

91

92
93

94

95

Name

3-Bromo-l-propanol
(Triethylene bromo-
hydnn)

ra-2,4-Dimelhylcyclo-
hexanol

1-Heptanol (n-Heptyl
alcohol)

//•a«5-2,5-Dimethylcyclo-
hexanol

2,2-DimerltyIcyclohexanol
Tetrahydrofurfuryl

alcohol
2-Mclhyl-l,2-propanediol

(Isobutylene glycol)
t/,/-2-Octanol

2,2-Dibromoethanol
1 3,5-Trimethylcyclo-
bexanol

2,3Bulanediol (2,3-
Butylene glycol)

Cyclohexyl carbinol
(Hexahydrobenzyl
alcohol)

2,3-Dichloropropanol

4-Methyl- 1 -heptano)

2-Ethyl-l-hexanol

3,3-Dimethylcydohexanol

cu-3,5-DimethyIcydo-
hexanol

trans-3,5-Dimetby]-
cyclohexanol

d,/-l,2-Propanediol (a-
Propylene glycol)

3,4-Dimethylcyclohexanol
2,4,5-Tnmethylcyclo-
hexanol

Ij,3-Trimetliylcyclo-
hexen-6-ol

23,6-Trimethylcyclo-
hexanol

Boiling
point
•c

176d

176

1768

177

177
177-8'"

178

179

179-81
181

meso
181 7",
dj
176 7 "

182

182

1827

1846

1857S<

187

dj 187

1874

189
as

191-3,
trans
196

193
Mr)

193-5'"

Melting
point

•c

-346
-338

8

meso
344.
</,/ 76

11 2

"S

1 4582

1 4245

1 4545"

1 4648
1 45167

1 4358"

1 4265

1 454163

meso
I 43637

1 4649

1 4328

1 460615

1 45421

14579

1 43162"

1 45816

DP

0907

0 82242

09079|;

09225
1 0544

0999J1

08205

0 8876i6 8

meso
1 0433

09280

08328

09128J'

09109J1

d 09146,
/ 09166

1 0354?

0 9073J6

09310J3

09119J7

Phenyi
urethane

60 65

85
61, pet
eth

bis
1405

oil

meso
bis
201

73

33-4

bis 153,
143-4

119
as

835,
al .
trans
95, al

1 Naph
thyl

urethane

73

62

63-4,
625

93

60 1

4 Nitro
benzoate

10

46-8

28

37-8

83

3,5
Dinitro
benzoate

46 47

83-4

32

Hydrogen
3 nitro

phthalate

127
(cor)

133

108

Hydro-
gen

phthalate

165-
175

55, d,l
75

81-35,
eth-
Igr

Miscellaneous

Pseudosacchann
ether, 55 (cor )

Allophanate, 125

Diphenylurethane,
81, me al

Urethane 90-1

Dibenzoate dj
53 4, meso
75 5-6 2

Acetate, b p
199-201"°

2-Naphthylure-
thane, 99

Pseudosacchann
ether, 34 (cor )

p-Xenylurethane,
80, pet , Pseudo-
sacchann ether.
53 5 (cor )

Acetate, b p
194-5™, o-
Nitrobenzoate,
62

Acetate, b p
201-2

Acetate, d,l, b p ,
196 d,[a]$
+4 55, /,[«]{,'
-774

Monostearate,
59 5, Distearate,
723

Acetate, b p
206 7

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VI. O R G A N I C D E R I V A T I V E S OF ALCOHOLS
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued)

No

96

97
98

99

100

101

102

103

104

105

106

107

108

109

l i O

1 1 1

112

113

114

Name

2-( 2-Methoxyethoxy )-

ethanol (Diethylene
glycol monomethyl
ether)

5-Nonanol
1-Octanol (n-Octyl
alcohol)

2-Methyl-2,4-pentanediol

2-<2-Ethoxyethoxy)-

ethanol (Diethylene
glycol monoethyl
ether)

Glycol (1,2-Ethanediol)

d /-2-Nonanol

/-Linalool (/-Lmalyl
alcohol)

Benzyl alcohol

</./-13-Butanediol(rf/-l,3-
Butylene glycol

d /-2-Decanol ( Methyl
n-octyl carbmol)

1-Nonanol (n-Nonyl
alcohol)

1 J-Propanediol (Tn-

methylene glycol)
3-Methylbenzyl alcohol

(3-Tolyl carbmol)
a 4-Dimethylbenzyl

alcohol (a-Methyl-
4-toly! carbmol)

1-Phenyl-n-propyl alcohol
((//-Phenylethyl

carbmol)
2,3-Dibromo-l-propanol

2-Phenethyl alcohol (2-

Phenylethanol)

</,/-a-Terpineol

Boiling
point
•c

194

194743

195

196 198

]96763

19785

1982

199

2055

2075,
204

211

2135

2147,
210-2

217

219

219

219d

2198

221

Melting
point,

•c

-16,
-167

-126

-153

-30

-258

35,</,/
37-8

"S

\ 4244

1 4289'"
1 427425

1 42976'°

1 4298

1 43192

1 4290M

1 46238

1 53955

1 44252I9S

d 1 4344

1 43105

1 43983

1 5257

1 5240

1 4834

D;°

1 035$

08249

0 9240J7

1 02318

1 11361

081910f

08622

1 04540

1 0053

d 0 8250

08271

1 0538

09157"

09668J'5

1 005618

1 0235f

09337

Phenyl-
uretnane

7472

di 157

65 6

77
755
76, pet
eth

122-3
d
115-6

60,69,
62-4

di 137

96, pet
eth

84

78, 79-
80, al

112 3,
me al ,
d,l
110

1 Naph
thyl

urethane

67

dl 176

555,
It pet

53

134

184

69, It
pet

655

di 164

116

102

119

152, 147

4 Nitro
benzoate

92

12

oil

140, 141

70

85

60,66

di 119

59-60,
565
78

59-60

61 5-2
(cor ),
62-3,
al

139, me
al

35-
Dmitro
benzoate

61 2

oil

di 169

428
(cor)

113

522

dl 178

108

78-9,

Igr

Hydrogen
3-nitro

phthalate

91 4 22
(arm ),
87 90
(mono-
h y d )
w -al

128
(cor )

oil

176

125
(cor)

123

Hydro-
gen

phthalate

45
22

42 4,
dj
58-9

106, 104

48 9,
d 38 9

425

188-9

117-8,
ac a

Miscellaneous

4-Nitrophenyl-
urethane, 73 5

76

Allophanate, 158
Pseudosaccharm
ether 46 (cor )

Odor of pinacol.
Heating with 2°i

HBr-»diene,
b p 755-760

4 Nitrophenyl-
urethane, 65 8

6 3

6«-4-Nitro-

phenylurethane.
1355

[a]D -3 to -17

Pseudosaccharm
ether, 1 30 (cor )

Diphenyl-
urethane /

127 8

Pseudosaccharm
ether, 49 (cor )

Dibenzoate, 57,

59

3,5-Dmttro-

phenylurethane.
71

Commercial
liquid, lilac-like
odor

*Denvattve data given in order m p , crystal color, solvent from which crystallized
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T A B L E V I . O R G A N I C D E R I V A T I V E S O F A L C O H O L S
a) Liquids (Listed in order of increasing atmospheric b.p. )* (Continued)

No

115

116

117

118

119

120
121

122

123

124

125

126

127

128

129
130

131

132

Name

Citronellol

a-lsopropylbenzyl alcohol
(rf.Msopropyl phenyl
carbmol)

d /-2-Undecanol (d 1-2-
Hendecanol Methyl n-
nonyl carbmol)

2-< 2-n-Butoxyethoxy \-
ethanol (Diethylene
glycol mono-n-butyl
ether)

l,4-Butanediol(Tetra-
methylene glycol)

Geraniol
1-Dccanol (n-Decyl
alcohol)

2-Phenoxyeehanol (Ethyl-
ene glycol monophenyl
ether)

3-Phenylpropanol (Hy-
drocmnamyl alcohol)

1,5-Pentanediol (Penta-
methylene glycol)

1-Undecanol ( 1 -Hende-
canol n-Undecyl
alcohol)

Diethylene glycol (0,0'-
Dihydroxydiethyl
ether)

2-Methoxybenzyl alcohol
(Saligenm-2-methyl
ether)

2-Benzyloxyethanol
(Ethylene glycol mono-
benzyl ether)

H-Hexyl phenyl carbinol
Triethylene glycol (Ethyl-

ene glycol di-(|8-hy-
droxyethyl)ether)

Glycerol(l,2,3-Tn-
hydroxypropane)

3,4-Dimethoxybenzyl
alcohol (Veratryl
alcohol)

Boiling
point

•c

222
118"

222 4

228-9

228-30

230, 235

230
231

237, 245

2374,
235

238-9

243

2445

247

2650

275
285,

16514

290d

296-7™

Melting
point

•c

190 5

5 99, 6 4

1585,
143

f p
-1045

-94

179

"i>

1 519321"

1 4341

1 4467

1 4766
1 43682

1 534

1 53565

1 4499

1 4475

1 549"

1 5225

1 501
1 457815

14729

1 555"

D!'

0 9790£!

08263'"

0 957|8

1 0171

08894
08292

1 10222

1 0079

0 993918

1 I 2 1 2 J 3

1 0495 |i

1 070018

0946
1 1274J5

1 26134

1 17911

Phcnvl
urethdt ie

di 183
35
chl
180

596,
bz.
then
al

45
47-8,
al

di
174-5
(cor )
abs al

62, al ,
52

75

tri 180

118

1 Naph
t h v l

urethdne

116 7

di 199,
xyl

47 8
73

di 147

149

135-6

m 191-
2, al

4 Nltro
hen/oate

dl 175

ac a

35
30 2, al

45 6,47

d,
104-5,
bz-al

99 5, al

151
(cor ),
149,
ac a

in 188

1 S
Dmttro
ben/odte

62 3
577

92

55

Hvdrogen
3 mtro

phthd ld te

117

1228

(cor)

112 3

117

1233
(cor)

Hydro
sen

phthalate

49 50

47, Igr
38 (cor )

438 4 1

Miscellaneous

Oxid — » Adipic
acid, 89, Rose-
like odor

Oxid — Iso-
propylphenyl
ketone, b p 222

4-Nitrophenyl-
urethane 54 5-
5 3

Dibenzoate,
81 2,eth

Pseudosaccharin
ether, 47 5 (cor )

Benzoate 64
4-Toluene-
sulfonate 80, al

4 Nitrophenyl
urethane 104
pet eth

Allophanate 156
Pseudosaccharin
ether 58 5 (cor )

Allophanate, 180,
Benzoate, 59,

Igr
Triphenylmethyl

ether, 76 7, eth

6(5-Tnphenyl-
methyl ether,
142 25,acet

4-Nitrophenyl
urethdne, 216
Tnbenzoate,
71 2,75 6

Acetate, b p
170",nj>7

1 5245, Ben-
zodte, 36 7

'Derivative data given m order m p , crystal color, solvent from which crystallized
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T A B L E V I . O R G A N I C D E R I V A T I V E S O F A L C O H O L S
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued)

No

133

134

Name

4-Methoxyphenyl methyl
carbinol (4 Anisyl
methyl carbinol)

CK-Octa-9-decen-l-ol
(Oleyl alcohol as-
Octadecenyl alcohol)

Boiling
point

°C

310d
(cor)

333 5

Melting
point

•c "D

1 557

1 4607

D;°

1 086J8

08489

Phenyl
urethane

82 3

oil

1 Njph
thyl

urethdne

0 44 5
al

4 Nitro
benzoate

3 5
Dmitro
benzoate

Hydrogen
3 nilro

phthalatc

Hydro
gen

phthalate
Miscellaneous

Odor of anise
Oxid -*
4 Methoxy
acetophenone
38

Allphanate 135
chl 129 chl
4 Nitrophenyl
urethane 85 91

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VI. O R G A N I C DERIVATIVES OF ALCOHOLS
b) Solids (Listed in order of increasing m.p.)*

No

1

2
3

4

5

6

7

8

9
10

11
12

13
14

15

16

17

18

19

20

21

22

23

24
25

26

Name

1-Phenylethyl alcohol (<// Methyl
phenyl carbmol)

fra/ii-2-Methylcyclohexaiiol
1-Dodecanol (n-Dodecyl alcohol,
Lauryl alcohol)

1 , l-Dimethyl-2-phenylethanol
(Benzyl dimethyl carbmol)

4-Methoxybenzyl alcohol (4
Anisyl carbmol)

Cydohexanol

rcrt -Butyl alcohol (Tnmethyl
carbmol)

3-Nitrobenzyl alcohol

233-Trimethylcyclohexanol
Diethanolamine GM'-Dihydroxy-
diethylamme)

2,4-Hexadien-l-ol
1-Tridecanol

Cinnamyl alcohol
2-Methylbenzyl alcohol (2 Tolyl

carbmol)
rra/u-Octa-9-decen-l-ol (Elaidyl
alcohol)

d,/-Fenchyl alcohol

1-Tetradecanol (Mynstyl alcohol)

1,2,2-Trimethylcyclohexanol

Pinacol (Tetramethylethylene
glycol)

/-Menthol

1-Prntadecanol

l,3,5-Trimethyl-l-cyclohexen-3-ol

</,/-a-Propylbenzyl alcohol

1,1,1-Tnchloroisopropanol
1-Hexadecanol (Cetyl alcohol)

2,2,6-Trimethylcyclohexanol

Melting
point °C

20, 20 1

21
24,26

24

24-5

25 1

255

27

28
28

30 5-1 5
a 306,
0 283

33
36,35

36 7, 35,
34

38-9,
da 45,
la 47,
/ ft 3-4

39, 37 7

41 (+J
H20)

43,45-6

44,425,
35,33,
31, d
38-40
dj 34

a 44,0
389

46

d 49,
/ 49

50-1
50,4927

51, al

Boiling
point, *C

202

1674
259

216

259

161 1

825

175-803

197
270,217-

g 150

76'2

155 6"

257
219

333,
216'"

201 5,
da
201-2

170-320

81 4-820

172

216

87-90"

168-70'°°

161 8"3

190'8

186-7753

Phenyl
urethane

92,91-2,
Igr

dl 105
74

92 (cor )

82

136,eth

78-9

900-1 5
79 (cor)

56-7

104, d a
82, / a
82

74,71

111-2,
al,,//
103-4

72, bz

73

1 Naph
thyl

urethane

106

dl 155
80

129

101

114

71

149

82

119, 126

72

99

82

4 Nltro
benzoate

43 (cor ),
al

45,42

50

116,al

374
(cor)

78, 76 5

109, a
108 9 0
94-5,
la 109,
/ £ 83

51 2
(cor)

61-2

458
(cor)

58

584
(cor ),
52

3,5 Dl
nitro

benzoate

95 93

dl 115
60

112 3,
al

142, pet
eth

85

121

104

67

153

66

Hydro
gen

3 nitro
phthal

ate

124
(cor)

160

124
(cor)

95

1235
(cor)

1225
(cor)

122
(cor)

Hydrogen
phthalate

108
ac a

503
(cor)

99

525

169, da
145, la
146, / 0
153

60 (cor)

112,129-
31,
ac a

604

91,
53-4

668

Pseudo
sac

channe
ether

54
(cor)

66
(cor)

62
(cor)

72
(cor)

695
(cor)

Miscellaneous

nff 1 5275,
D,° 1 0129

Oxalate d I 61

ntf 1 5174

Benzoate, 38, Me
eth , b p 225-6,
ng 1 5422,
DH 1 1129

n2
D 1 46477
D?° 094155

rig1 1 38779,
Df 0 78670

Benzoate, 71 2
Ox — 3-nitro
benzoic acid 140

Picrate, 109-10

D}1 08223

nfe" 1 469,
Di" 09274

Diacetate, 65,
Hydrate, 46

Allophanate, 215

ng3 1 4735, Df 2

09132

Camphor-like odor

ng> 14600,0?
09128

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VI. O R G A N I C DERIVATIVES OF ALCOHOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

27

28

29

30

31

32

33

34
35
36

37

38

39

40

41

42

43
44

45
46
47

48

49

50

51

Name

33,5-Trimethylcyclohexanol

2,2-Dimethyl-l-propanol (ten-
Butyl carbmol, Neopentyl
alcohol)

4-Methylbenzhydrol (Phenyl
4-tolyl carbmol)

1-Heptadecanol

Piperonyl alcohol

4-Methylbenzyl alcohol (4-Tolyl
carbmol)

1-Octadecanol (Stearyl alcohol)

1-Nonadecanol
Eicosanol
1-U-Naphthyl) ethanol (d,l-

Methyl l-naphthyl carbmol)
1,2-Diphenylethanol (d /-Benzyl
phenyl carbmol)

4.4'-Dimethylbenzhydrol (Di-4-
tolyl carbmol)

Benzhydrol (Diphenyl carbmol)

1-Glyceryl phenyl ether

Erythritol (d,l-\ ,2,3,4 Tetra-
hydroxybutane)

Dihydroxyacetone (1,3-Di-
hydroxy-2-propanone)

2-Nitrobenzyl alcohol
1,10-Decanediol (Decamethylenc
glycol)

2,2,2-Tribronioethanol
10-Nonadecanol (Myncyl alcohol)
Phenacyl alcohol (a-Hydroxy-
acetophenone, Benzoyl carbmol)

n-Triacontanol (1-Hydroxytna-
contane)

2-Hydroxybenzyl alcohol
(Saligenm)

rf-Sorbitol

3-Nitrophenacyl alcohol (3-Nitro-
benzoyl carbmol)

Melting
point, "C

trans 52,
37

52-3

53,58,42

a 54

58

59-60

595

62
65
66

67

68, al

68, Igr

69,eth

72

72

74
75 5, 72

80
85
86

86 5, bz

86-7

89-93,
112
(anh)

92 5-3 0,
pa yel

Boiling
point 'C

CM 201-

3™,
trans
196 5"°

113

310

217

210 515

220s

167'°

288,
18020

270- 16520

92-3 10

118-20"

Phenyl
urethane

144,

Igr

1025

79

79-80

139 40,
bz

96

1 Naph
thyl

urethane

100

885

135 6,
139

54

4 Nitro
benzoate

538
(cor)

643
(cor)

589
694

131-2

1286

35Di
nitro

benzoate

121 5
(cor)

117 8

66

141

Hydro
gen

3 nitro
phthal

ate

121 0-
8

119
(cor)

Hydrogen-
phthalate

71

666-7
(cor)

725
(cor)

71
77
131-2,
bz

131
(cor ),
eth -It
pet

164 5

Pseudo
sac

channe
ether

76
(cor)

745
(cor)

805

Miscellaneous

Acetate, as b p
209- \0, trans b p
209-10

Ox -» Phenyl
4-tolyl ketone, 60

Benzoate, 66, Allo
phanate, 176 5

Acetate, 40

Carbinyl bromide
48 5-9 Igr

Acetate 41 2
Benzoate 88-9, al

Cone H2SO4 — pa
red

Tetraacetate, 53

Diacetate, 48, Di-
benzoate, 120 5,
2,4-Dmitrophenyl-
hydrazone, 277-8

Benzoate, 101-2
1 10-Dibromide,
274 bp 162
55'°

Urethane, 86-7

Benzoate, 118 5,
3-Nitrobenzoate,
1045

Acetate, 69, pet eth

2-Benzoate, 66

Hexaacetate, 99,
Hexabenzoate,
216-7,et ac

Acetate, 53, eth -
Igr , Semicarba-
zone, 214, al

* Derivative data given in order m p , crystal color, solvent from which crystallized
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&
TABLE VI. O R G A N I C D E R I V A T I V E S OF ALCOHOLS

b) Solids (Listed in order of increasing m.p.)* (Continued)

No

52

S3

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

Name

4-Nitrobenzyl alcohol

4,4 ,4 -Trimethyltriphenyl car-
binol (Tns-p-tolyl carbmol)

meso-Erythritol

4-Nitrophenacyl alcohol (4-Nitro-
benzoyl carbmol)

d /-Benzoin (Benzoyl phenyl
carbmol)

Cinchol (0-Sitosterol)

Kuroin (Furoyl furyl carbmol)

Cholesterol (anh ) (/-Cholesterol)

Triphenylmethanol (Tnphenyl
carbmol)

Ergosterol

rf-Mannitol

1. 1, 1-Tribromo-;? /-/-butyl alcohol
(Brometone)

Dulcitol ( 1 ,2,3,4,5,6-Hexanehexol)

4,4',4 -Triammotriphenyl carbinol
(Pararosanilme base)

rf-Borneol ("Borneo camphor")

mcio-Inositol (1,2,3,4,5,6-Hexa-
hydroxycyclohexane)

d-Quercitol (Pentahydrocyclo-
hexane)

Pentaerythritol (2,2-Bishydroxy-
methyl-l,3-propanediol)

Melting
point, °C

93

96

121, 120
(cor)

121

1T7, 133

137

138 9
(cor ),
135

1485

161 2,
bz

165

166,/
163-4,
dl-a
168

167-76,
w -al

1885

205

208, 205,
dl
2105

225
(cor ),
218

232, 234

262 253

Boiling
point, °C

18512

330

344

360d

380

212

Phenyl-
urethane

165

168

185

303

138-9

1 Naph
thyl

urethane

140

176

202

132, wo
130,
127

4-Nltro
benzoate

123

185
190 3

53,rf/
134, 137

3,5-Di
nitro-

benzoate

202 4

202, chl

154 5

86, al

Hydro
gen

3-nitro
phthal

ate

Hydrogen-
phthalate

161

161 4,ac
a , 165
(cor)

Pseudo
sac

channe
ether

Miscellaneous

Acetate, 78, Ben-
zoate, 94 5

E t eth I I I p e t
eth H,SO, -*gr-
red

Tetraacetate 85 89
Dibenzylidene,
201-2

Acetate, 1 24, et
ac -Igr , Phenyl-
hydrazone, 178, bz

4 Nitrophenyl-
urethane 183
Acetate, 83

Acetate, 134,
Benzoate, 145

Acetate, 76-7
Benzoate, 92-3

4-Nitrophenyl-
urethane, 205
Benzoate, 151-2

Acetate, 87 8

Acetate, 176, 180,
eth , Benzoate, 168

Hexaacetate, 126,
eth , Benzoate,
149-50, 147-8, al

Acetate, 43 4, al ,
Benzoate, 27, al

Hexaacetate, 171,
168 9,abs al ,
Hexabenzoate,
189-91, eth -chl

4 4 ,4" Triacetyl,
192 acet -eth
Me eth 105, eth ,
135, bz

Hexaacetate, 212,
subl , tol , Hexa-
benzoate, 258,
al

Pentabenzoate, 155

Tetraacetate, 84,
wh , al , Tetra-
benzoate, 99-101,
al

•Derivative data given in order m p , crystal color, solvent from which crystallized
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EXPLANATIONS AND REFERENCES TO TABLE VII

Phenylurethane ^ + c^-C-O _ C6H5NHCOOAr

Phenylurethane
(Phsnylcarbamate)

From the phenol with phenyhsocyanate without solvent
For directions and examples see Lmstead, pp 34-35, J B McKmley, J E Nickels and S S Sidue, Ind

Eng Chem , Anal Ed, 16, 304 (1944)
From the phenol with phenyhsocyanate in kerosene
See Cheroms, p 489
From the phenol with phenyhsocyanate and a catalytic amount of pyridme
See Shrmer, p 265
From the phenol with phenyhsocyanate in toluene
See O L Brady and J Harris, J Chem Soc , 127, 2175(1925)

l-Naphthylurethane (a-Naphthylcarbamate) *

ArOH + l-Ci0H7N=C=O — l-C10H7NHCOOAr
I -Naphthylurethane

(a-Naphthylcarbamate)

From the phenol with 1-naphthyhsocyanate without solvent
For directions and examples see Cheroms, p 488, Lmstead, pp 34-35, Vogel, p 683, Wild, p 68
From the phenol with 1-naphthyhsocyanate and a catalytic amount of pyndine, triethylamme or tnmethyl-

amme in ether
See Shrmer, p 211, Vogel, p 683, Wild, p 68, H E French and A F Wirtel, J Amer Chem Soc, 48,

1736(1926)
From the phenol with 1-naphthyhsocyanate and a catalytic amount of a tertiary aliphatic amme in petrol

ether
See Cheroms, p 488, Vogel, p 684

p-Nitrobenzoate * . . . .

ArOH + O2N—<f V- COC1 — O2N—f V-COOAr + HC1

/)-Nitrobenzodte

From the phenol with p-mtrobenzoyl chloride in pyridme
For directions and examples see Vogel, p 682, Wild, p 52
From the phenol with p-mtrobenzoyl chloride without solvent
See Wild, p 52

3,5-Dinitrobenzoate *

ArOH + (f >-COCl — (f V- COOAr + HCI

NO2 NO2

3,5-Dimtrobenzoate

From the phenol with 3,5-dmitrobenzoyl chloride in pyridme
For directions and examples see Cheroms, p 486, Vogel, p 682, Wild, p 65, R C Brown and R E.

Kremers, J Amer Pharm Ass , 11, 607 (1922), M Phillips and G L Keenan, / Amer Chem Soc, 53, 1924
(1931)

From the phenol with 3,5-dmitrobenzoyl chloride without solvent
See Shrmer, pp 212-213

Benzoate
ArOH + C6H5COC1 —• C6H5COOAr + HCI

Benzoate

From the phenol with benzoyl chloride in aqueous sodium hydroxide
For directions and examples see Cheroms, pp 481-482,487, Lmstead, p 20, Wild, p 65

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLE VII (Continued)

From the phenol with benzoyl chloride in pyndme
See Linstead, p 19

Acetate

ArOH + (CH3CO)2O — CH3COOAr + CH3COOH
Acetate

From the phenol with acetic anhydride in aqueous sodium hydroxide
For directions and examples see Linstead, p 21, Vogel, p 682, Wild, p 64, F D Chattaway, J Chem

Soc, 2495 (1931)
From the phenol with acetic anhydride and sodium acetate
See Linstead, p 21, Wild, p 64
From the phenol with acetic anhydride and a catalytic amount of sulfunc acid
See Cheroms, p 487

ArOH + (' \>-N=N-X/ \)—COCl - (' \>—N=N-<^ ^-COOAr + HC1

p Phenylazobenzoate

From the phenol with />-phenylazobenzoyl chloride in pyndine
For directions and examples see Cheroms, p 486, E O Woolfolk and J M Taylor, J Org Chem, 22,

827(1957)

p- Toluenesulfonate

" ~^ArOH + CHj—(' N>—SO2C1 — CH3—(' N>— SO3Ar + HCI

/vToluenesulfonate

From the phenol with p-toluenesulfonyl chloride in pyndine
For directions and examples see Linstead, p 20, Vogel, p 684, Wild, p 66
From the phenol with /Holuenesulfonyl chloride in aqueous sodium hydroxide
See Linstead, p 20
From the phenol with /vtoluenesulfonyl chloride and sodium hydroxide m aqueous acetone
See Wild, p 66

Bromo derivative *
ArOH + Br2 — Ar(OH)Br + HBr

Mono
bromophenol

ArOH + nBr2 — Ar(OH)BrB + nHBr
Poly

bromophenol

From the phenol in aqueous methanol, m ethanol, in acetone or in dioxane with bromine in aqueous po-
tassium bromide

For directions and examples see Cheroms, p 490. Shrmer, p 264
From the phenol m aqueous hydrochloric acid with bromine in water
See Linstead, p 19
From the phenol m glacial acetic acid and bromine
See Wild, p 73
From the phenol with bromine in carbon disulfide
See Vogel, p 679
For a discussion on the effect of solvents in the bromination of phenols
See N D Cheroms, Micro and Semimicro Methods (Technique of Organic Chemistry), Vol 6, Inter-

science, New York, 1954, pp 286-287

•Derivatives recommended for first tnal
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLE VII (Continued)

A ryloxyacetic acid. *

ArONa + C1CH2COOH — ArOCH2COOH
Aryloxyacetic acid

NaCl

From the phenol in aqueous sodium hydroxide with aqueous chloroacetic acid.
For directions and examples see: Cheronis, pp. 489-490; Linstead, p. 20; Shriner, p. 264; Vogel, p. 683;

Wild, p. 72; C. F. Koelsch, J. Amer. Chem. Soc., 53, 304 (1931); N. V. Hayes and G. E. K. Branch, J. Amer.
Chem. Soc.,65, 1555 (1943).

Aryl 2,4-dinitrophenyl ether.

ArONa

N02

O2N— / J—C\ — O2N

N02

OAr NaCl

Aryl 2,4-dinitrophenyl
ether

From the phenol in aqueous sodium hydroxide with 2,4-dinitrochlorobenzene in alcohol.
For directions and examples see: Cheronis, pp. 490-491; Vogel, p. 684; Wild, p. 71; R. W. Bost and F.

Nicholson, J. Amer. Chem. Soc., 57, 2368 (1935).
From the phenol with 2,4-dinitrochlorobenzene and aqueous potassium hydroxide.
See: Linstead, pp. 20-21.
NOTE: For additional information regarding directions and examples for the preparation of derivatives

of phenols which are similar to those of alcohols (e.g., 1-naphthylurethanes, 3,5-dinitrobenzoates, etc.) see ex-
planations and references to Table VI, p. 77, 78, 79.

•Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.
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TABLE VII. O R G A N I C D E R I V A T I V E S OF PHENOLS
a) Liquids. (Listed in order of increasing atmospheric b.p.)*

No

1

2

3

4

5

6

7

8
9

10

11
12

13

14

15

16

17

18

19

20

Name

2-Chlorophenol

2-Bromophenol

2-Chloro-4-methylphenol
(2-Chloro-/>-cresol)

2-Hydroxybenzaldehyde
(Sahcylaldehyde)

3-Methylphenol (m-Cresol)

2-F.thylphenol

2-lsopropylphcnol

2-Bromo-4-e(hylphenol
3-Ethylphenol

2-Allylphenol

2-Chloro-4,6-dimethylphenol
Methyl salicylate (Methyl 2-
hydroxybenzoate)

2-Propylphenol

2-s«-Butylphenol

4-Allylphenol

Ethyl salicylale (Ethyl 2-
hydroxybenzoate)

2-rt-Butylphenol

4-Isobutylphenol

Carvacrol (5-Isopropyl-2-
methylphenol)

Isopropyl salicylate (ho-
propyl 2-hydroxybenzoate)

Boiling
point

•c

1756

195

195 6

197
(cor)

203

207

212

213 4
217

220

221 3
224

2246-
66,
2200-
05

227-8,
1I6 2 '

230-1™

234

234-7
113
5"

236,
235-9

2378

240-2

Melting
point,

'C

7

S

1 6

12

16

-4

-6

-8

12-3

16

1 3

1

ng

1 5473'"

1 5200'

1 574

1 540

1 5315

1 5181

1 5369

1 5280

1 5288

1 5441"

1 5226

518<PS

1 5319M

1 524

1 50650

Di°

1 24101?

1 4924

1 178527

1 1690$

1 03401

1 0371"

1 012

1 0250°

1 02551?

1 184

1 0001?

09876

1 033'"

1 131

0975

0 979618

09760

1 0729

Phenyl-
urethane

121

133

125,
121 2,
al -Igr

1434,
141

137,
1388

116,
1060
65

129 30
117, bz

111,
formic
a

86, Igr

98 100

134 5,
138

a-Naph-
thyl-

urethane

120

129

127 8

116, Igr

/7-Nitro-
benzoate

115

128

90

56 7

68

94-5
128

107-8,
y e l ,
bz

51

3 5-Di-
nitro-

benzoate

143

1654
(cor ),
al

108

96

1030-
35

97

83, 76-7

Brotno
derivative

mono
48 9,
di 76

95

tn 84

k-mono
50

46

P-
Toluene

sulfonate

74

78

61 4

51

121

Miscellaneous

Aryloxyacetic acid,
145, 2,4-Dmitro-
phenyl ether, 99, 4,6-
B[s(dimethylamino-
meth>l)denv ,
62 3,/>-Phenylazo-
benzoate, 120-1

^-Phenylazobenzoate,
126-7

Benzoate, 71 2, Aryl-
oxyacetic acid, 108,
Acetate, b p 238

Aryloxyacetic acid,
132, Acetate, 39

Aryloxyacetic acid.
103, 2,4-Dmitro-
phenyl ether, 74,
Benzoate, 55

Aryloxyacetic acid.
141, Benzoate,
38-9, al

Aryloxyacetic acid,
132 3, Methyl
urethane, 96 7,4,6-
Umitrodenv , 53

Aryloxyacetic acid,
77, Benzoate, 52,
95°/0 al

Aryloxyacetic acid,
148 5-50

Acetate, 52,
Benzoate, 92, al

Aryloxyacetic acid,
99-100

Aryloxyacetic acid.
1095-110

Urethane, 122 3,
Acetate, b p 238-9

Benzoate, 79-80, 87,
al , 3,5-Dmitro
denv , 92-3

Aryloxyacetic acid,
104-5, Acetate,
1055

Aryloxyacetic acid,
124-5

Aryloxyacetic acid,
151,/;-Xenylure-
thane, 116, al

3,5-Dinitrodenv ,
101 2,al

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII. ORGANIC D E R I V A T I V E S OF PHENOLS
a) Liquids. (Listed in order of increasing atmospheric b.p.)* (Continued)

No

21

22

23

24

25

26

27

28

29

Name

3-Methoxyphenol (Resorcmol
monomethyl ether)

2-Allyl-6-methoxyphenol

4-Allyl-2-methoxyphenol
(Eugenol)

Isobutyl salicylate (Iso-
butyl 2-hydroxybenzoate)

</,/-! ,23,4-Tetrahydro-2-
naphthol

2-Methoxy-4-propenylphenol
(Isoeugenol)

n-Butyl salicylate (n-Butyl 2-
hydroxybenzoate)

Isoamyl salicylate (Isopentyl
salicylate)

3-Acetoxyphenol (Resorcmol
monoacetate)

Boiling
point,
•c

243 244

250-1

2548,
127"

260 2

264716

2675

270-2,
259-60

276 8

283

Melting
point,
•c

-175

-9 1,
16 9

-59

"B

1 S393

1 5410

1 50872

1 5523"

CIS

1 5700,
trans
1 5782

1 51148

1 50799

1 5328

or

1 0664

1 0639

1 0715"

CIS

\ 0851,
trans
10852

1 0728

1 0535

Phenyl-
urethane

955

99

CIS

118,
trans
152

a-Naph-
thyl-

urethane

128 9

122, Igr

149 50,

Igr

/»-Nitro-
benzoate

96 7

81

109

3,5-Di-
nitro-

benzoate

1308
(cor ),
al

154 8
(cor ),
n-
BuOH

Bromo
derivative

in 104

tetra
118

f-
Toluene

sulfonate

85

Miscellaneous

Aryloxyacetic acid,
118, l l l - 3 , w ,2,4-
Dimtrophenyl
ether, 87-8

Acetate, 29, al , Ben-
zoate, 70, al , Aryl-
oxyacetic acid, 81
100, 2,4-Dmitro-
phenyl ether, 1 15,
N,N-Diphenyl-
urethane, 108

3,5-Dinitrodenv ,
72 3,al

Acetate, b p 1693',
Benzoate, b p
254 540

Acetate, 79-80, bz -
Igr , Benzoate, cis.
68, trans, 103 4, al
Aryloxyacetic acid,
116(94),2,4-Di-
nitrophenyl ether.
128

3,5-Dmitro denv ,
60 l , a l ,/>-Nitro-
benzyl ether, 92

3,5-Dimtro denv ,
61-2, al

Sapomfication — *
resorcmol, 1 10 +
ac a , Diacetate,
b p 130 I 7

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS
b) Solids (Listed in order of increasing m.p.)*

No

1

2

3

4

5

6

7

8

9
10

11

12

13
14

15

16

Name

2-Benzylphenot(2-Hy-
droxydiphenylmethane)
(Labile form)

4-n-Propylphenol

4-n-Butylphenol

4-n-Amylphenol (4-n-
Pentylphenol)

3-n-Propylphenol

2-Chloro-3,4-dimethyl-
phenol

2,4-Dichloro-3-methyl-
phenol (2,4-Dichloro-m-
cresol)

2,4-Dimethylphenol
(m-4-XylenoI)

2-Ethoxyphenol
2-Acetylphenol (2-

Hydroxyacetophenone)

2-Methylphenol (o-Cresol)

2-Methoxyphenol
(Guaiacol)

5-Fluoro-2-nitrophenol
3-Bromophenol

3-Chlorophenol

2-Bromo-4-chlorophenol

Melting
point, "C

21,
stable
52,54

22

22

23

26

27, pet eth

27

278

28
28

31

32, 28 2

32, Igr
33

33

33-4

Boiling
point 'C

312

232

248,
138-9'8

248-53

228

2405-
2 5

211 5
(cor)

217
215

191-2

205

236

214

12310

Phenyl
ure-

thane

117-8

129

115,al

103,
112,
CCI4

141,
143

136,al

a-Naph-
thyl-
ure-

thane

135

141 2,
Igr

118

108

158

/7-Nitro
ben-
zoate

67-8,
yel
al

102,
105

94

93

99

3,5- Di-
nitro-

benzoate

123

92

75(117-

8)

1646
(cor ),
95% al

1384
(cor ),
al

141 2
(cor ),
al

156

Bromo
derivative

di 56

4,5,6-
tri
116, al

P-
Toluene

sul-
fonate

920
25,
al

54 5,
pyr

85, Igr

524

Acetate

b p
245

b p
138-
41"

89, al

b p
14940

Benzoate

38

27

51 0
85,al

87, aq
al

905

37 8,
ac a

31
87 8, al

57 8

110 11
86

71

99-100

Miscellaneous

Me eth , 30, Ure-
thane, 110-1

n2
D 1 5220

n2
D

5 5 1 5165, Df
0 978, Aryloxy-
acetic acid, 81

n2
D> 1 5272, Dg
09621, Aryloxy-
acetic acid, 90

n2
D° 1 5223, Df
0 9887, Aryloxy-
acetic acid, 96-7,
Igr

Benzenesulfonate,
70, al

nb4 1 5420, DJ4

10276,/»-Xenyl-
urethane, 184,
Aryloxyacetic acid,
I41,p-Phenylazo-
benzoate, 1 10-3
2 4-Dimtrophenyl
ether, 102-3

Allophanate, 212
nb° 1 5590, Df

1 131,Semicarba-
zone, 210, Oxime,
118, Phenylhydra-
zone, 1 10

Aryloxyacetic acid,
152,p-Phenylazo-
benzoate, 110-
1 1 5, 2,4-Dimtro-
phenyl ether, 90,
N,N-Diphenylure-
thane, 73

nj? 1 5441, D?;a
4
c,

1 1287, Aryloxy-
acetic acid, 116.
2,4-Dmitrophenyl
ether, 97

Me eth , 52, Igr
Aryloxyacetic acid.

108,/)-Phenylazo-
benzoate, 125-6

Aryloxyacetic acid,
1 10, 2,4-Dmitro-
phenyl ether, 75,
/>-Phenylazoben-
zoate, 127-8

Aryloxyacetic acid.
139-40

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII. O R G A N I C DERIVATIVES OV PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

17

18

19

20

21

22
23

24

25

26

27

28

29

30

Name

4-Methylphenol (/>-Cresol)

2,4-Dibromophenol

4-Methyl-2-nitrophenol
(2-Nitro-/>-cresol)

4-Chlorophenol

2,4-Diethylphenol

3-Fluoro-2-nitrophenol

2,6-Dichloro-4-melhyl-
phenol (2,6-Dichloro-^-

cresol)
3-Elhoxyphenol (Re-

sorcmol monoethyl
ether)

3-Iodophenol

2-Benzoylphenol (2-

Hydroxybenzophenone)

3-Methyl-2-nilrophenol

(2-Nitro-m-cresol)

Phenol

3-Fluoro-4-nitrophenol

Phenyl salicylate (Salol.
Phenyl 2-hydroxy-

benzoate)

Melting
point, °C

36

36,40

36 5, yel ,
w -al

37,43

37-8

39, Igr
39,42

40

40

41

4 1 , yel , pet
eth

41 8,42

42, w or

42, 38 8,
28 5 (three
forms)

Boiling
point, "C

202

238-9

12522

217

219

120-514

246-7,
pa yel ,
254-8

182, 183

17312

Phenyl
ure-

thane

115

1485

170 1

138

126,
bz

111-2,
bz.
242

a-Naph
thvl-
ure-

thane

146

166

132 3,

Igr

/>-Nltro
ben
zoate

98

1835

171

183 5

133

124

127,
bz

111

3,5-Di
nitro-

benzoate

1886
(cor ),
al

192

186

183

1458
(cor ),
al

Bromo
denvativ

di 49,
tetra
198-9,
al

b-mono

95-6

2-mono
33 4,
2,6-di
90

in 95

P-
Toluen

sul
fonate

69-70,
al

120

71

60-1

95 6,
al

Acetate

36

7 8

48

38, pet
eth

59, al

995

Benzoate

70

975

100-1

88

114
9

97 5

72-3,
pet
eth

79, al

69

118

81

Miscellaneous

p-Phenylazoben-

zoate, 134 5-6 5,
N,N-Diphenylure-
thane, 94, p-Xenyl-
urethane, 198

Aryloxyacetic acid.
153,2,4-Dimtro-
phenyl ether, 135,

Me eth ,61 3, b p
272, Et eth , 53 5

Me eth , 8 5, pa
yel , b p 274, Et
eth , b p 275 85 d

Afyloxyacetic acid.
136, 2,4-Dimtro-
phenyl ether, 126,
p-Phenylazoben-

zoate, 153-4, N,

N-Diphenylure-
thane, 97

Aryloxyacetic acid,

67-8
Me e th , 43 5, Igr
NH.salt, 125, Me
eth , b p 234

2,4-Dimtrophenyl
ether, 114-5,
Picrate, 105-6,
red.chl

Aryloxyacetic acid.

115

p-Nitrobenzyl ether.

124 5, acet.
Phenylhydrazone,

155, Semicarba-
zone, 250- 1 ,
Oxime, 141 3

Me eth , 54, yel , al

Aryloxybenzoic

acid, 99,/i-Phenyl-
•tzobenzoate, 148-

30, p-Xenylnre-
thane, 173, N,N-
Diphenylurethane,

105
Me eth , 56 5

N,N-Diphenyl-
urethane, 144

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII . O R G A N I C D E R I V A T I V E S OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

31

32

33

34

35

36

37

38

39

40

41

42

43

44

Name

2-lodophenol

5-Bromo-2-nitrophenol

2,4-Dichlorophenol

2-Nitrophenol

S-Chloro-2-hydroxy-
biphenyl

2-Chloro-S-methylphenol'
(6-Chloro-m-cresol)

4-Bromo-5-isopropyl-2-
methylphenol

2-re/7-Butyl-5-methyl-
phenol (6-tert-Buty\-m-
cresol)

3-Chlorocatechol (3-
Chloro- 1 ,2-dihydroxy-
benzene)

4-Ethylphenol (4-Hydroxy-
ethylbenzene)

3-Methyl-2,4,6-trichIoro-
phenol (2,4,6-Tnchloro-
m-cresol)

4-Chloro-2-methylphenol
(4-Chloro-o-cresol)

2,6-Dibromo-4-methyl-

phenol (2,6-Dibromo-/>-
cresol)

Thymol (2-Isopropyl-5-
methylphenol)

Melting
point 'C

43

44 yel

45

45, yel , al

46

46

46, Igr

46-7

46-8,48 50

47

47, w

48

49,54

497,51 5,
acet

Boiling
point, "C

186-7

210

216

196

127"

110 11"

219

265

222-5

2335

Phenyl
ure

thane

J22

120

107,
aq al

a-Naph
thyl-
ure

thane

113

128

160.

Igr

p-Nitro-
ben
zoate

141

53 4

80 1

141 2

70

3,5-Di-
nitro-

benzoate

142-3

155

132-3

103 2, al

Bromo
derivative

68

di 117

55

p-
Toluene

sul-
fonate

125

83

96

92 3

71

Aceta e

98 101

745

40 1,
Igr

b p
122-3"

b p
139"

35,32,
eth

67

b p
242 3

Benzoate

34, pet
eth

97

59

88

31 40

110-11

59 60,
dl

53

71

94 5

33

Miscellaneous

D»" I 8757
Aryloxyacetic
acid, 135 p-
Phenylazoben-
zoate 126 8 2,4
Dimtrophenyl
ether, 95

Me eth , 85 5 Et
eth , 79 5 80 5, al

Aryloxyacetic acid,
141, 135,,3-Naph-
thylurethane, 166,
2,4-Dimtrophenyl
ether, 119

Df 1 2942,
Aryloxyacetic
acid, 158,2,4-Dim-
trophenyl ether,
142, N,N-Di-
phenylurethane.
1 14, /i-Phenylazo-
benzoate, 136 5
70

Benzenesulfonate,
99

Me e t h . b p 147
501S

Me eth , 22, b p

225 7

2-Me e th , 31 5 30

n|f 1 5239, D|S

1 0123 Aryloxy-

acetic acid, 97, p-

Phenylazo-

benzoate, 117-8

Aryloxyacetic acid,

115 7, Me eth ,
bp 213 5

Aryloxyacetic acid,
149, 2,4-Dmitro-
phenyl ether, 67,
p-Xenylurethane,
194,/>-Phenyldzo-
benzoate, 85 6

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII . O R G A N I C D E R I V A T I V E S OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

45

46

47

48

49

50

S I

52

53

54

55

56

57
58

59

60
61

62

63

64

65

Name

2-Hydroxy-4-methoxy-
acetophenone (Peonol)

2-Benzylphenol (2-
Hvdroxydiphenyl-
methdne) (stable form)

2-Chloro-3-methylphenol
(2-Chloro-m-cresol)

4-Methoxyphenol (Hydro-
quinone monomethyl
ether)

3-Methyl-6-nitrophenol
(6-Nitro-m-cresol)

3-Bromo-4-methylphenol
(3-Bromo-/; cresol)

2-Phenvlphenol (2
(Hydroxybiphenyl)

2,6-Dibromophenol

4-n-Caproylresorcinol

2-Bromo-4-methylphenol
(2-Bromo-p-cresol)

S-Bromo-3-methylphenol
(5-Bromo-m-cresol)

2-Cyclohexylphenol

2,3-Dichlorophenol
4,6-Dibromo-2-methvl-

phenol (4,6-Dibromo-o-
cresol)

3-Hydroxy-6-nitro-
biphenyl

2,3,6-Trichlorophenol
2,6-Dichloro-3-methyl-

phenol (2,6-Dichloro-m-
cresol)

2,5-Dichlorophenol

4-Propylcatechol(l,2-
Dihydroxy-4-propyl-
benzene)

1 ,2-Dihydroxynaphthalene
(1,2-Naphthalenediol)

4-lsopropylphenol

Melting
point *C

52 3 ,al

52 54.
labile
21-2

55 6 49 50

56 55

56, yel , bz

56

56, 67 5
(cor )

56-7

56 7, tol -
pet eth

56 7

56-7,54

56 7

56 7
57

57 8, bz

58, pet eth
58

58-9, pet
eth

60, bz

60(hyd ),
103-4
(anh )

61

Boiling
point, *C

312

194

243 4

245

275

1622'

343 5d

213-4,
102 42"

206

234

212

I75-8030

223-5

Phenyl
ure-

thane

117 5-
80,
Igr

o-Naph
thyl-
ure-

thane

/>-Nitro-
ben-
zoate

89 91
pa
ye l .
al

136 7

135

3 5-Di-
nilro

benzoale

171

Bromo
derivative

933

di 90

P-
Toluene

sul
fonate

96

64 6,
dil
al

121

100-1,
al

Acetate

465

32

48, al

625 3
pet
eth

46

b p
120-1

83

Benzoate

55 6

87, al

77

75

75-6

68

62

90, al
780

85,al

69

di 106

71-2

Miscellaneous

n"D' ' 1 54322. D"' '
1 310, m-Nitro
benzoate, \09.p-
Nitrophenyl-
hydrazone, 238 9,
ac a

Benzyl eth , 38,
me al

Benzenesulfonate,
58

Aryloxyaceticacid,
110-2

Me eth , 62, Et
eth , 55, pet eth .
50-1

Me eth , b p
103-5'°

p Phenylazoben-
zoate, 141 4,2,4-
Dimtrophenyl
ether, 113-4

Me e th , 13, bp
143-534,Et eth ,
406

DIJ? 1 547

Me e t h . b p 139
4020, Picrate, 130

4,6-Dimtro denv ,
106, al ,2,4-Dim-
trophenyl ether
76 7

Me eth, 31

2 4-Dimtrophenyl
ether, 131 4-Nitro
denv , 176-8

3-Me eth , b p
240-2, Di-me eth ,
b p 247

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

66

67
68

69

70

71

72

73

74

75
76

77

78

79

80

81

82

83

Name

5,6,7,8-Tetrahydro-2-
naphthol

2,3,5-Trichlorophenol
2-Me(hyl-3,5,6-trichloro-

phenol (3,5,6-Tnchloro-o-
cresol)

3,4-Dimethylphenol (o-4-
Xylenol)

2,6-Dinitrophenol

4-Bromo-3-methylphenol
(4-Bromo-m-cresol)

4-Bromo-2-methylphenol
(4-Bromo-o-cresol)

l-Acetyl-2-napfathol

4-Bromophenol

2-Methyl-l-naphthol
4-Melhylcalechol (3,4-

Dihydroxytoluene)

3-Bromo-2-nitrophenol

4-Chloro-3-methylphenol
(4-Chloro-m-cresol)

4-Hydroxy-3-nitrobiphenyl

4-Methyl-23,5-trichloro-
phenol (2,3,5-TnchIoro-/;-
cresol)

2,6-Dichlorophenol
s^^

3,5-Dimethylphenol (m-5-
Xylenol)

2-Bromo-6-nitrophenol

Melting
point, "C

61 5-2 5

62(hyg)
62, ac a

62 5,w

63-4

63 5, pet
eth

64

64,lgr

64,664

64-5
65, bz

65-7, pet
eth (anh ),
35 (hyd ),
w

66,55

66

66-7, ac a

67

68

68, yel

Boiling
point, "C

27570S

225'"

118-23'

235
(subl )

238

252

235

219-20,
80-5 4

2195
(subl )

Phenyl
ure-

Ihane

120,
dll
al

140

di 166

148,
151

a-Naph-
thvl-
ure-

thane

141 2,

Igr

169

153-4

/»-Nitro-
ben-
zoate

113,
1065

180

109

3,5-Di-
nitro-

benzoate

181 6
(cor ),
al

191

1954
(cor ),
al

Bromo
derivative

in 171

in 171

m 166

f -
Toluene

sul-
fonate

135

84 5

1365-
75,
al

98

83, ac
a

Acetate

b p
158"

22

b p
132'2

22

81 2
di b p

260-4

85-6,
Igr

37-8,
w -ac
a

b p
13026

395-40

Benzoate

96

103, Igr
110, al

585

835

67 8

85 6,
pyr

585

94-5
di 58

133

86

111

89,
w -al

740-45

24

Miscellaneous

N,N-Diphenyl-
urethane, 1 14,
Cmnamate, 77 5

Me eth , 84, al

Aryloxyacetic acid,
1625 24-Dimtro-
phenyl ether 105-
6 ^-Xenylure-
thane, 183,al Pic-
rate, 83 8, yel Me
eth ,204 5,p-
Phenylazoben-
zoate, 104-7

Picrate, 122, Me
eth , 118

Benzenesulfonate,
79-80, Me eth ,
bp 108 5'2

Et eth , b p 238-40

Aryloxyacetic acid,
157, 2,4-Dimtro-
phenyl ether, 14),
N,N-Diphenylure-
thane, 99,
/>-Phenylazoben-
zoate, 167 5-8 5

Picrate, 1 33-4
Diaryloxyacetic
acid, 58, Di-p-
xenylurethane, 193

Me eth , 73

2,4-Dimtrophenyl
ether, 112, Ben-
zenesulfonate, 66

Me eth, 91-2

Me eth , b p
105-620

Aryloxyacetic acid,
1 11,81, 2,4-Di-
mtropheny] ether,
100,/;-Phenylazo-
benzoate, 104 5-
6 5, p-Xenylure-
thane, 150

Me eth , 67

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

84

85
86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

j

Name

3-Methylcatechol (2,3-
Dihydroxytoluene)

3,5-Dichlorophenol
2,6-Di-iodophenol

2,4,5-Trichlorophenol

5,6,7,8-Tetrahydro-l-
naphlhol

2-Bromo-4,6-<lichloro-
phenol

2-Bromo-4-meIhyl-6-
nitrophenol (2-Bromo-6-
nitro-/>-cresol)

2,4,6-Trichlorophenol

2,4,6-Trimethylphenol

23.4,6-Tetrachlorophenol

l-Chloro-2-naphthol

Methyl 3-hydroxybenzoate

2-Methyl-6-nitrophenol
(6-Nitro-o-cresol)

3-Propylcatechol(l,2-
Dihydroxy-3-propyl-
benzene)

2,4,5-Trimethylphenol
(Pseudocumenol)

4,6-Dichloro-3-methyl-
phenol (4,6-Dichloro-
m-cresol)

2,4-Di-iodophenol

2-Chloro-4,5-dimethyl-
phenol

3,5-Dimethylcatechol (4,5-
Dihydroxy-m-xylene)

^•h

Melting
point 'C

68, bz

68
68

68, pet
eth

68 5-9 0,
74-5

68 9

69, yel

69 5, ac a ,
68

70,69

70

70, Igr , 72

70

70, w -al

70-2, pet
eth

71

72

72, w

72

73-4, w

Boiling
point, "C

233

264 5-5 0

268 d

245

220

1501S

280

232

235-6,
HO18

Phenyl
ure

thane

141-2

Igr

115-6,
bz

110

a Naph-
thyl
ure

thane

/vNitro
ben
?oate

105 6

3.5 Di-
nitro

benzoate

Bromo
derivative

in 189

di 158

35

P-
Toluene

sul
fonate

116

82-3

128

66, al

104-5,
al

165-7
(cor)

Acetate

38
107,ac
a

73 5

110-11

b p
261-2

65 6

42 3

340-
45,
pet
eth

70-1,
w -al

di 161,
ac a

Benzoate

55

92 3,al

46

75 5. al

62, pet
eth

108

99 100

42, al

63, al

57 5, al

98

43

Miscellaneous

2-Me eth , 39, b p
204, Di-Me eth ,
b p 202-3

Me eth , 35, ac a ,
Et eth, 41 -2, ac
a

Aryloxyacetic acid,
157, Me e th ,
77-5, al

Me e t h . b p 124'°,
Et eth , b p 259'°'

2,4-Dmitrophenyl
ether, 140-1

Aryloxyacetic acid,
182 6, 2,4-Dmitro-
phenyl ether, 136,
N,N-Diphenylure-
thane, 143, Me
eth, 61-2, a l .E t
eth , 43-4

Aryloxyacetic acid.
142

Me eth , 64-5, Et
eth , 55, Benzene-
sulfonate, 127

Me eth ,70-l,Et
eth , 58

Me eth , 30, pet
eth , Et eth , b p
249 50, yel

3-Me eth , b p
144-6", Di-Me
e t h . b p 134-7"
Aryloxyacetic acid,
132,/>-Xenylure-
thane, 196

Aryloxyacetic acid,
132,/>-Xenylure-
thane, 196

ng1 1 5722, Ben-
zenesulfonate, 86,
al

Me eth , 68, w -al ,
Et eth , 46, me
a l , 5 1

4-Me eth , b p
227-8

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V I I . O R G A N I C D E R I V A T I V E S OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

103

104
105
106
107
108

109

110

1 1 1
112

113

114

115

116

117

118

119
120

121

122

123

Name

S-Chloro-2-methylphenol
(5-Chloro-o-cresol)

2,5-Oibromophenol
3-Iodo-2-nitrophenol
Ethyl 3-hydroxybenzoate
1 .3-I)ibromo-2-naphthol
2,5-Dimethylphenol (p-2-

Xylenol)

2,3-Dimethylphenol (0-3-
Xylenol)

S-Hydroxyquinoline
(Oxme)

4-( Dimethylammo) phenol
3-Chloro-4-hydroxybi-

phcnyl
3-Bromo-2,6-dichloro-

phcnol
2-MethyM,5,6-trichloro-
phenol (4,5,6 Trichloro-o-
cresol)

2-Bromo-4-metKyl-3-nitro
phenol (2-Bromo-3-mtro-
p-cresol)

3-| Diethy lammo ) phenol

3-Phenylphenol (3-Hy-
droxybiphenyl)

4-Bromo-2,6-dinitrophenol

4-Chloro-2-iodophenol
2,4-Diaminophenol (4 Hy-

droxy-m-phenylene-
diamine)

4-Melhyl-3-nitrophenol
(3-Nitro-p-cresol)

2,3.4,6-Tetramethylphenol
(Isodurenol)

2-Bromo-4,5-dimethyl-
phenol

Melting
point 'C

73 4

73 4
73 5, w
73 8, bz
75
75, dl-eth

75, w -al

75 6,dil
al

76
76 7,80

76 5, Igr

77, pet
eth

77, yel , w

78

78,75

78 yel

78
78 80

unstable

79, yel ,
eth

79 81

80, pet
eth

Boiling
point, °C

225

295 282

212

266 6752

264-707"

276 80

>300

230 50

Phenvl
ure

thane

160 1,

bz.
162,
166

1935

128

178 9,
wh ,
w -al

a-Naph-
thyl-
ure-

thane

172 3

Igr

/j-Nitro
ben

zoate

87

174 5

3,5 Di-
nitro-

benzoate

1372
(cor)

Bromo
derivative

in 190

tn 178

f-
Toluene

sul
fonate

110

110

115

130

525

136, al

91

Acetate

1025
35
102

b p 280

78

45, w-
me al

81

1105,
bz

57

Benzoate

53 4

58, dl

61

118 20,
al

110 11,
95 7

102

22 3

60 l .a l

154,al

88,84

71-2,
w h .
w -al

51

Miscellaneous

Me eth , b p 206-8,
Et eth , b p
210 20

Me eth ,83-4

Aryloxyacettcactd,
'18 p-Xenylure-
thane, 162, p-
Phenylazoben-
zoate, 95 5-7 5,
Ptcrate, 81-2, or ,
al

Aryloxyacetic acid,
187,/)-Phenylazo-
benzoate, 134 6,
Me eth , 29, b p
199, Et eth , 10,
bp 2125

Picrate, 203 4,
Methtodide, 143 d
( h y d )

2,4-Dmitrophenyl
ether, 109-11

Me eth , b p
->60 5 50

Me eth 51 5, al

Me eth , 74

Methylurethane,
85 6, Methiodide,
140 3

Et eth , 34

Me eth , 88, Et
eth , 66

Me eth , 68, Et
eth , 67 8, 4,N-
Acetyl, 249, N,N'-
Diacetyl, 220-2,
O,N,N'-Tnacetyl,
180 2, N,N'-Di-
benzoyl, 253-4,
Picrate, 1 20 d , yel

Me eth , 17, b p
266 7

Me eth , b p 863,
o-Nitrobenzoate,
151-2

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V I I . O R G A N I C D E R I V A T I V E S OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

124

125

126

127
128

129
130

131

132

133
134

135

136
137

138

139

140
141
142
143

144

145

146

Name

S-Bromo-2-methylphenol
(5-Bromo-o-cresol)

4-Iodo-2-nitrophenol

4-Hydroxy-3-methoxy-
benzaldehyde (Vani l l in)

3,5-Oibromophenol
4-Chloro-2.6-dinitrophenol

4-Methyl-2-naphthol
5-Chloro-2,3-dimelhyl-
phenol

3-Methy 1-2,4,6-tribromo -
phenol (2,4,6-Tribromo-
m-cresol)

2-Hydroxy-l-naphthalde-
hyde

3,4-Di-iodophenol
2-Hydroxvazobenzene (2-

Benzeneazophenol)

5-Propylresorcinol (1,3-
Dihydroxy-5-propyl-
benzene, Divannol)

2,3.4-Trichlorophenol
4-Benzylphenol (4-Hy-

droxydiphenylmethane)

4-Chloro-2,3-dimethyl-
phenol

2,4-Dimethyl-l-naphthol

4-Methyl-l-naphthol
l-Bromo-2-naphthol
3-Bromo-2-naphthol
2-Nitroresorcinol ( 1 ,3-

Dihydroxy-2-mtro-
benzene)

3-1 Dimethvlamino ) phenol
(3-Hydroxydimethyl
anil ine)

3-Hydroxy-2-nilrobiphenyl

2-Hydroxybenzyl alcohol
(Saligenin)

Melting
point, "C

80

80 1

81

81
81

81 2
81 2

81 5-20,
al

82

83
83

83 4, bz ,
(anh ), 51,

w
835, lgr
84

84

84 5

84 5
85
85
85, or -red.

W -al

85

85-6, bz ,
81 2 ,ye l ,
al

86 7,w

Boiling
point °C

285

1922

321,308

169 70'°

265-8,
138'°

Phenyl
ure

thane

116 7

174 5

a Naph
thyl
ure-

tham

p-Nitro-
ben

zoate

35-Di
nitro-

benzoate

Bromo
derivative

P
Toluene

sul-
fonate

115

113 4,

al

Acetate

102

53
110 11

117 8

68, al

87, al
in
124, al

-20

di 12-5

56
94
di 63

365,
b p
1605

61 5 25

Benzoate

41

102 3

78

77

88, al

84 5
al

123
93 pet

eth

141, al
mono

87, pet

102

81

94

131 0
2 5

di 51,
70% al

Miscellaneous

Me eth , 98, Et
eth , 80

Aryloxyacetic acid.
187 2,4-Dmitro-
phenyl ether, 131.
2,4-Dimtrophenyl-
hydrazone, 271 d

Me eth , 140
Me eth , 66 Et

eth , 54 5

p-Phenylazoben-
zoate, 130-2

Me eth . 84 Et
eth , 1 15,Oxime
157, Picrate, 120

Me e t h , 4 l , E t
eth , 44 Cu denv ,
225 6,al

Di-Me eth , b p
14729

Me eth , 69 5, al
2,4-Dmitrophenyl

ether, 75 6, Benzyl
eth , 49 5, al

Me eth , b p
150- 112 , Picrate
143 4, dk red

Me eth , 85
Me eth , 77-8
Di-Me eth , 131,

yel , al Di-Et
eth , 106 7

Picrate, 162,
Methylurethane,
87, Ethylurethane,
150,99 100, Me
eth , b p 237, Et
eth , b p 247

Benzenesulfonate,
130-1,4-Nitro
denv ,126 7,
6-Nitrodenv , 214,
4,6-Dmitro denv ,
168 70

Aryloxyacetic acid,
120, w

'Derivative data given in order m p , crystal color, solvent from which crystallized

103



TABLE VII. ORGANIC DERIVATIVES OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166
167

Name

4,6-Dinitro-2-methylphenol

(4,6-Dimtro-o-cresol)
3-Nitrocatechol(l,2-

Dihydroxy-3-mtroben-

zene)

4-Chloro-2-ni(rophenol

2,4,5-Tribromophenol

4-Bromocatechol (4-Bromo-

1 ,2-dihydroxybenzene)
4-( Methylamino) phenol

2-Methyl-3,4,5-tribromo-

phenol (3,4,5-Tnbromo-

o-cresol)
2-Amino-6-methylphenol
(6-Ammo-o-cresol)

N-Benzylidene-2-amino-
phenol

3-Nitro-2,4,6-tribromo-
phenol

2-Amino-6-chloro-4-

methylphenol (2-Amino-
6-ch loro-/>-cresol )

1 3-Dimclh j l-2-naph(hol

2-Propylhydroquinone ( 1 ,4-
Dihydroxy-2-propyl-

benzene)
4-Chlorocatechol (4-

Chloro- 1 ,2-dihydroxy-
benzene)

3-Chloro-4,6-dimethyl-

phenol
2-MethyI-3,4,6-tribromo-

phenol (3,4,6-Tribromo-o-
cresol)

5-Chloro-2,4-dinitrophenol

4-Chloro-2,6-dibromo-

phenol

4-Bromo-2-nitrpphenoI

4-rer/-Amylphenol
4-Hydroxyphenylethyl

alcohol (Tyrosol)

Melting
point, 'C

865

86 5, yel ,
pet eth

86-7

87, CH2CI2-
pet eth

87

87, bz

89, pet

89, w

89

89-90, Igr

89-90

89-90

90, bz

90-1

90-1

91, pet

92

92

92,89

92-3
93,chl

Boiling
point, *C

13685

260-5
310,

156'5

Phenyl
uie

thane

197

108

o-Naph
thyl-
ure-

thane

/>-Nitro-
ben-

zoate

3,5-Di-
mtro-

benzoate

.

Bromo
derivative

r
Toluene

sul
fonate

135,
bz-

Igr

89,90

146-7,
al

85 6

107-8

55

Acetate

95-6

di b p
103-4'

47 8

43, pet
eth

78-9

93-6

di b p
145-7'

76-7,
ac a

69

75

0-mono
59,
eth-
Igr di

b p
18718

Benzoate

135,132

2-mono

66

99

di 111

173-4,
50% al

d, 96-7,
eth

85, 133,
bz

61
di 111,

al

Miscellaneous

1-Me eth ,62, yel ,
2-Me eth , 102-3,
Di-Me eth , 64-5,

al
Me eth , 98 Et

eth ,61-2
Me eth , 105, o-Br-
/7-toluenesulfonate,
107 8, al

1-Me eth ,65

Aryloxyacetic acid.

213 4. Me eth ,37

N-Acetyl, 100 1

Et eth , b p
215-6'°

Me eth , 82, al , Et
eth , 79, eth

N,O-Diacetyl,

162 3

Picrate, 132-3

Di-Me eth , b p

240-6

Di-Me eth , b p

2424

Me eth , 7l,al

Me eth , 105, Et
e th , 112,6-Nitro
denv, 113 5

2,4-Dinitrophenyl

ether, 145-6 Me
eth , 74

Me eth , 88 Et
eth , 47, Benzene-
sulfonate, 83-4

4-Et eth , 40

'Derivative data given in order1 m.p , crystal color, solvent from which crystallized
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

168

169

170

171

172

173
174

175

176

177

178

179

180

181

182

183

184

185

Name

4-Iodophenol

1-Naphthol (a-Naphthol)

2-Iodo-4-nitrophenol

2,4,6-Tribromophenol
(Bromol)

2,2'-Stilbcnediol (2,2'-
Dihydroxystilbene)

6-Chtoro-l-naphthol
3-Bromo-4-hydroxybi-

phenyl
1 ,3,6-Trihydroxynaph-
thalene ( 1 ,3,6-Naph-
thalenetnol)

23,4-Tribromophenol

2,3,5-Tnmethylphenol

2-Naphthyl salicylate
(Betol)

3-Amino-2,4,6-trichloro-
phenol

3-Acetylphenol (3-
Hydroxyacetophenone)

S-Iodo-2-nitrophenol

2-Methoxy-S-propenyl-
phenol

2-Methyl-4-nitrophenol
(4-Nitro-o-cresol)

2-( Methylamino ) phenol

3-Nitrophenol

Melting
point, 'C

93 4, w

94

94, 86-7

95,
HCOOH
94, ac a
(+1 ac a )

a 95, al ,
ft 197, al

95
95

95

95, w-
HCOOH

95 6

95 5, stable.
93 5, labile

95 5-6 0,
Igr

96

96, yel ,
pet eth

96,92

96, yel , bz ,
30-40 (+1
H20),w

96-7,86 7,
pet eth

97

Boiling
point, 'C

278-80

233

296, 153s

147"

186 90

194™

Phenyl
ure-

thane

148,
bz

177-8,
al

174,
pet
eth

268,
yel .
ac a

129

or-Naph-
thyl-
ure-

thane

152,

Igr

153

167

p Nitro-
ben-

zoate

143,
140

153

174

3,5-Di-
mtro-

benzoate

2174
(cor ),
yel , al

174

59

Bromo
derivative

2,4-rfi
105

telra
120

di 91

p
Toluene

sul-
fonate

99, me
al

89

113, al

107, al

112 3

Acetate

32

48-9, al

68

82,87
ac a

47
74 5

tri
112-3

241

136, al

440-45

95

101

55-6

Benzoate

119

56, al

81, al

a di
107-8

93 4

50, pet
eth

52-3

122

28

57 9

95

Miscellaneous

Aryloxyacetic acid
156, N.N-Di-
phenylurethane
127,2,4-Dimtro-
phenyl ether, 156

Aryloxyacetic acid,
1935,^-Xenyl-
urethane, 190 2,4-
Dimtrophenyl
ether, 128,p-
Phenylazo-
benzoate, 118-9

Me eth , 97, Et
eth , 96

Aryloxyacetic acid.
200, N.N-Di-
phenylurethane.
153,2,4-Dimtro-
phenyl ether, 137
8 p-Phenylazo-
benzoate, 116-9

0 Di-Me eth 136

Picrate, 165
Benzenesulfonate

102 3
Me eth , 103-4

Me eth , 106

N-Acetyl, 1850
65, tol

D109 1 099, n-"
1 5348 Me eth
b p 240, Semi-
carbazone, 194-6

Me eth , 92, Et
eth , 86-7

Et eth , 49 50

Me eth , 64, al ,
Et eth ,71 , w -al

N-Benzoyl, 160 1,
Me eth , 33 0-3 5

D100 1 2797,
Aryloxybenzoic
acid, 156,2,4-
Dimtrophenyl
ether 136,p-
Phenylazo-
benzoate, 1605-
25

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

186

187
188

189

190

191

192

193

194

195

196

197

198

199

200

201
202

203

204

205

Name

2.3-Dibromo-5,6-dimethyl-
phenol

5-Methyl-l-naphlhol
3-Acetylcatechol (2,3-

Dihydroxyacetophenone)

2-Cyanophenol

3-Chloro-4,5-dimethyl-
phenol

2,5-Di-iodophenol

4-/e/7-Butylphenol

3,4,5-Trichlorophenol

3,5-Dibronio-2-niethyl-
phenol (3.5-Dibromo-o-
cresol)

4,6-Dinitro-3-methylphenol
(4,6-Dimtro-m-cresol)

2-Acelyl-l-naphthol

2-Methy 1-3,4, 5-rrinirro-
plienol (3 4,5-Tnnitro-o-
cresol)

4-Methyl-2,3,6-tribronio-
phenol (2,3,6 Tribromo-
^-cresol)

l-Nitro-2-naphthol

3,3 -Dihydroxydiphenyl-
methane

4-Chloro-2-naphthol
3.5-Di-iodophenol

2-Bromo-4-methyl-5-nitro-
phenol (2-Bromo-5-mtro-
p-cresol)

3-Hydroxyhenzaldehyde
(3-Formylphenol)

5-Methyl-2-naphthol

Melting
point, 'C

97, aq al

97-8
97-8, yel ,

w

98

98

99, pet eth

100

l O l . l g r , 91

101 98 101

101 73 4

102, pa
grn ,al.
98, br -
yel , bz

102, or
yel , acet

102, pet

103, yel , a l

103, yel , a l

104
104, w

104, yel

104, 108
(cor)

104 5

Boiling

point *C

237

271 7746

325, si d

240

Phenyl
ure-

thane

1485

158-60

a-Naph-
thyl-
ure

thane

no

p-Nitro-
ben
zoate

3,5 Di-
nitro-

benzoate

Bromo
derivative

50 di
64 7

;
Toluene

sul-
fonate

109 10

110 11

Acetate

78, pet
eth

di 109,
bz

70,
ac a

107 5,
al

77,lgr

61, pet
eth

di 575
85,
Igr

56
79, me

al

121

b p 203

Benzoate

153, al

77 8

106, pet
eth

42, ill

81-2

120. al

91-3

95

128, al

93

38,
485-
90

107 8

Miscellaneous

1-Me eth , 152 3
Di-Me eth ,48,
Oxime 96 7
Sermcarbazone,
166 7

Dr" 1 1052 n£"
1 53716

Aryloxyacetic acid,
865, 2,4-Dimtro-
phenyl ether 108
10 Benzene-
sulfonate 70 1

Me eth . 130, b p
256 6l,m-Nitro-
benzenesulfonate,
176

Me eth , 115 El
eth , 97

Me eth , 1 1 1 2,
w -al

m-Nitrobenzene-
sulfonate, 176, ac
a , Et eth , 104-5,
yel , al

Me eth , 85, pet
eth , Et eth , 30,
me al

Me eth , 94, yel ,
eth

Aryloxyacetic acid,
148, 2,4-Dimtro-
phenylhydrazone.
257d , Semicarba-
zone, 198

Picrate, 156 7

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII. O R G A N I C D E R I V A T I V E S OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

206
207

208

209

210

211
212

213

214

215

216

217

218

219
220

221

222

223

224

Name

3-Hydroxy-4-nitrobiphcny
Catechol (Pyrocatechol,

1 ,2-Dihydroxybenzene)

2,4-Dibromo-l-naphthol

2,4-Dichloro-5-nltrophenol

Chlorohydroquinone

4,6-l)initro-2-iodophenol
1 ,6-Dibromo-2-naphthol

2-Amino-5-chloro-4-
methylphenol (2-Ammo-5
chloro-p-cresol)

4-Chlororesorcinol (4-
Chloro- 1 ,3-dihydroxy-
benzene)

2-Hydroxypyridine (a-
Pyndone)

2-Phenoxyphenol (2-
Hydroxydiphenyl ether)

5-Methylresorcinol
(Orcinol, 3,5-Dihydroxy-
toluene)

6-Amino-4-chloro-2-
methylphenol (6-Amino-
4-chloro-o-cresol)

2.4-Dichloro-l-naphthol
1 ,2-Dihydroxynaphthalene
(1,2-Naphthalenediol,
j9-Naphthohydro-
quinone)

1,23,4-Tetrahydroan-
thranol

4-Methyl-5,6,7,8-tetra-
hydro-2-naphthol

4-Acetylphenol(4-Hy-
droxyacetophenone)

3-MeIhyl-2,4,6-trinitro-
pKenol (2,4,6-Trimtro-
m-cresol)

Melting
point °C

104 5,al
105

105, 111

105 6

106

106 7,w
106-7 (+1
ac a , 84)

106-7

106-7 89

106 7,bz

106 7

106 5 8,
56 8(+l
H20)

107

107-8
108, 105 5

108, Igr

108

109

109 10,
yel , al

Boiling
point, 'C

2456

259, 14718

280 1

151 5"

287-90

Phenyl
ure-

thane

di 169

154

or-Naph
thyl
ure-

thane

175

160,

Igr

/j-Nitro
ben-
zoate

157
mono

159
di
169,
al

120

214

114 6

3,5-Di-
nitro-

benzoate

199
di 152

190

Bromo
derivative

telra
192 3,
wh -
vlt

in 104

P-
Toluene

sul-
fonate

149

di 46
7

158-9,
53

Acetate

mono
57 8,
di 65

92-3

mono
62, di
72,99

113
125

di 66

b p
150-
60° °»

b p
358-60

di 25

2,3-di
196

74-6
di 104-

6, 109,
ac a

109,al

54

135, pa
yel ,
bz

Benzoate

mono
181,
131 di
84, al -
eth

111 2

42

485

di 88,
al

di 106

142

89

40

Miscellaneous

Aryloxyaceticacid
136 8 Monoben
zenesulfonate
monoacetate, 86
me al Dibenzene-
sulfonate, 155-6,
acet

Me eth , 54-5, al
.sym-TNBadd
comp , 97, Picrate,
97, yel

m-Nitrobenzoate,
1 54, o-Nitro-/>-
toluenesulfonate.
143

Me eth , 102, Et
eth , 94

N-Acetyl, 115, aq
al , Me eth , 106,

Igr
3-Me eth , 79-80

Di-Me eth , b p
135 7"

Picrate, 176 7,
Benzyl eth , 42

Me eth , 79, Igr

Aryloxyacetic acid
217 p-Xenyl-
urethane, 196
2,4-Dimtropheny!
ether, 153 4

Me eth , 58
Diaryloxyacetic
acid, 104 6, 1-Me
eth , 90 5, Di-Me
eth, 31

Me eth , bp 19714

Semicarbazone,
199, 2,4-Dimtro
phenylhydrazono
261 5 (cor ), br ,
al

Di-Me eth , 155,
al , Di-Et eth , 36
7 , w - d l

•Derivative data given in order m p , crystal color, solvent from which crystallized

107



TABLE VII. ORGANIC DERIVATIVES OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

225
226

227

228
229

230
231
232

233

234

235

236

237

238
239
240

241

242

243

244

Name

2-Iodo-6-nitrophenol
Resorcinol (1,3-Dihydroxy-

benzene)

2,2 -Biphenol (2 2
Dihydroxybiphenyl)

Bromohydroquinone
4-Hydroxy-2'-nitro-

biphenyl

7-Methyl-l-naphthol
l-Methyl-2-naphthol
2-Chloro-4-nitrophenol

2-Amino-6-nitrophenol

2,4,6-Tribromoresorcmol
(l,3-Dihydroxy-2,4 6-tn-
bromobenzene)

4',5-Dimelhyl-2-hydroxy-
azobenzene (2-/>-Toluene-
azo-/>-cresol)

4-Hydroxyphenanlhrene
(4-Phenanthrol)

2,2'-Dihydroxy-3,3'-
dimethylbiphenyl

2.6-I)initro-4-iodophenol
2-Chloro-4,6-dinitrophenol
4,4'-Dihydroxy-2,r-

dimethylbiphenyl
2-Bromo-4-nitrophenol

4-Nitrophenol

2,4-Dinitrophenol

2,3,5-Tri-iodophenol

Melting
point "C

109 10
110 (sta-
ble), 108
85
(labile)

110 109,
tol

110
110 1, 116

110-11
111
1 1 1, w

111-2 aq
al

112, w

112 3, tol

112-35,
pet eth

11 3, pet
eth

113, w
113,110
114

114

114

114

1 14, bz -

Boiling
point "C

2808
(cor ),
2759

326

Phenyl
ure-

thane

'dl
164,
chl

dl
145,
dil
al

156

a-Naph-
Ihyl
ure

thane

150-1

/vNitro-
ben-
zoate

dl
182
175

159

139

3,5-Di-
nitro-

benzoate

di 201

186, 188
(+1 ac
a )

Bromo
derivative

tri 112

di 188

di 186

2,6-di
142

6-mono
118

f -
Toluene

sul-
fonate

di 80-
1,
acet -
dil
al

190

138
155

97

121

Acetate

96-7
57-8,

dil al

di 95,
xyl

di 72
122

39-41
66
63

2-mono
102-3
(hyd ),
122
(anh)

mono
114,
cs,,
di 108

91, yel,
ac a

58-9, al

di 75

62,86

81-2,
W -dl

72

123

Benzoate

mono
135-6,
di 117,
dil al

di 101,
al

156-7

116 7

mono
120,
chl -
pet-
eth

95, yel ,
al

di 147,
me al

175

di 127

131-2

1425

132

Miscellaneous

Me eth , 96-7
Aryloxyacetic acid,

175, 195, 2,4-Dmi-
trophenyl ether,
194, N,N-Di-
phenylurethane.
194, Me eth ,43-
4, me al

Di-Me eth , 155,
al , Di-Et eth ,
36-7, w -al

Aryloxyacetic acid,
160-l,Benzene-
sulfonate, 106,
yel , al , Me eth ,
60 0-0 5, Et eth ,
51 5-mtroderiv ,
151-2

Picrate, 164-5
Picrate, 163 4
Me eth , 98, Et
eth, 82, 142

Me eth , 198

Me eth , 104, Di-
Me eth , 68-9, w -
al

Et eth , 43, ac a ,
Propionate, 62, Igr

Me eth , 68, me al

Me eth , 106, Et
eth, 98, yel

Aryloxyacetic acid,
187, 2,4-Dimtro-
phenyl ether, 1 20,
N,N-Diphenylure-
thane, \\2,p-
Phenylazoben-
zoate, 203-6

2,4-Dimtrophenyl
ether, 248

Et eth , 121

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII. O R G A N I C DERIVATIVES OF PHENOLS
b) Solids (Listed in order of increasing m.p. )* (Continued)

No

245

246

247
248

249

250

251

252

253

255

256

257

258

259

260

261

262

263

264

Name

4-Hydroxy-3-methoxy-
benzyl alcohol

1-Hydroxyfluorenone

Ethyl 4-hydroxybenzoate
4-Chloro-3,5-dimethyl-
phenol

3.5-Dimclhyl-2,4-dinilro-
phenol

4-Bromo-l,5-dihydroxy-
naphthalene (4-Bromo-
1,5-naphthalenediol) t

3-Benzoylphenol (3-Hy
°~~ ~~- -— — _

4-Hydroxybenzaldehyde

3-Bromo-l,2-dihydroxy-
naphthalene (3-Bromo-
1 ,2-naphthalenediol)

Phloroglucinol ( 1,3,5-
Tnhydroxybenzene)

2,4'-Dihydroxydiphenyl-
methane

23,5,6-Tetramethylphenol
(Durenol)

4-Amino-2-methyl-6-nitro-
phenol (4-Ammo-6-nitro-
o-cresol)

2,4-Dibromo-6-nitrophenol

2-Methyl-S-nitrophenol
(5-Nitro-o-cresol)

2-Bromo-4,6-dinitrophenol

2-Bromo-5-nitrophenol

2-Amino-4-methyl-6-jiitro-
phenol (2-Ammo-6-nitro-
p-cresol)

3-Amino-2,4,6-tribromo-
phenol

Melting
point, *C

115

11 5, ye!

115,116
115-6

115-6, 106

116

116 al

116-7

117

117
(+2H20),
217-9
(anh)

117-8,w-
al

118,wh,
pet

118,al

118, ac a

118,yel,

Igr
11 8-9, yel

1185-21,
pet eth

119, 110,
br .a l

11 9, pet
eth

Boiling
point, °C

297-8

249

Phenyl
ure-

thane

a-Naph
thyl-
ure-

thane

p-Nitro-
ben-
zoate

283

3,5-Di
nitro-

benzoate

Bromo
derivative

in 151

4-mono
118,
or ,
dil al

P-
Toluene

sul-
fonate

171

140

123-4,
al

157

131 5-
25,
al

146-7,
al

Acetate

4-mono
51, dt
48, bz -
Igr

130-1,
aq al

47 8

148

di 138

di 160

in 104

di 70,
ac a

4-mono
217,
yel , al

89

74

1045

Benzoate

4-mono
90, et
ac -al ,
di 121

128-9

94, eth

156

90

in 185

di 108

94, aq
al

Miscellaneous

4-Et eth , 56 7

Me eth , 141 5 2 5
Oxime, 169-70,
Phenylhydrazone,
173-4

Di-Me eth, 115

Oxime an/i 76 bz
syn 126 (on heat-
ing anil)

Aryloxyacetic acid
198, 2,4-Dmitro-
phenylhydrazone
270 1

Naphthalene add
comp , 100

Picrate, 101-3

Di-Me eth , 26
Di-Et eth , 60, w -
al

Me eth , 76-7, yel ,
Et eth , 46

Me eth , 74, al , Et
eth ,61,a l

Me eth , 48, yel

Me eth,104,al

N-Acetyl, 143, yel
al

O,N,N-Tnacetyl,
136

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII . O R G A N I C D E R I V A T I V E S OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279
280

281

Name

2-Methylresorcinol (1,3-
Dihydroxy-2-methyl-
benzene, 2,6-Dihydroxv-
toluene)

4-Acetylcatechol (3,4-Di-
hydroxyacetophenone)

Z-Chloro-5-nitrophenol

5-Methyl-l ,2,3-trihydroxy-
benzene (3,4,5-Tn-
hydroxytoluene, 5-
Methylpyrogallol)

9-Hydroxyanthracene (9-
Anthrol, Anthranol)

6-Bromo-2-melhyl-4-nitro-
phenol (6-Bromo-4-mtro-
o-cresol)

2,2'-Dihydroxy-4,4'-
dimethylbiphenyl

4-Nitro-2-naphthol

4-Chloro-l-naphthol

2-Chloro-3-nitrophenol

4-Chloro-3,5-dibromo-
phenol

3,4-Dimethyl-l-naphthol

3-Aminophenol (3-
Hydroxyanilme)

2-Amino-3-chlorophenol

4-Bromo-2-naphthoI
4-Nitroresorcinol ( 1 ,3-Di-

hydroxy-4-nitrobenzene)

2,4,6-Trinitrophenol
(Picric acid)

Melting
point °C

119 20, bz

1192 7
116

1195, w

120 (sub!),
bz

120,yel

120d ,ye l ,
Igr

120

120,yel,
pet eth

120 1,
116 7,al
orchl

1205, w

121

121 5 30,
Igr

122

122

122
122,yel,
ecu

122 (sub!
on slow
htng , exp
on rapid
htng)

Boiling
point, "C

271 (cor

205 1015

178-9"

Phenyl
u re-

thane

a-Naph
thyl-
ure-

thane

/>-Nitro
ben-
zoate

143

3,5-Dl-
nitro-

benzoate

222 4

179

\wA
Bromo

derivative

P-
Toluen

sul-
fonate

dl
144-
5,et
ac

122,
pa
ye l .
a!

Acetate

4-mono
58, di
91,88

82

in 99

126 31

137

44

51 5

895 91

61
di 90-1,

al

76

Benzoate

dl
105-6,
me al

di 118,
al

127-8

286 8

dl 148,
a l -
acet

94

132

1 -mono
124,
ac a ,
3-
mono
189,
ac a ,
di 110

Miscellaneous

Di-Me eth , 39

Oxime, 184d ,et
ac , l-Me eth ,91,
2-Me eth , 115, Di-
Me eth , 5 1

Me eth , 83, Et
eth , 64 5, al

3,5-Di-Me eth , 36,
al

m-Nitrobenzene-
sulfonate, 149, ac
a ,Me eth , 100-3,
br , bz -al

Picrate, 171, Car-
bonate, 228

Me eth , 94, Et
eth , 51, me al

Me eth , 82 5

Turns red in air,
Picrate, 168

N-Acetyl, 148, N-/»-
Toluenesulfonyl,
157, N-Phenyl-
thiourea, 156

N-Acetyl, 123, N-
Benzoyl, 123,
HNO,salt, 137

Me eth , 64
Di-Et eth , 85

Naphthalene add
comp, 149-51

•Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E V I I . O R G A N I C D E R I V A T I V E S O F PHENOLS
b) Solids {Listed in order of increasing m.p. )* (Continued)

No

282

283

284

285

286

287

288
289

290

291

292

293

294

295

296
297
298

299
300

301

302

303

Name

3-Hydroxyphenanthrene
(3-Phenanthrol)

2,4-Dichloro-6-nitrophenol

2-Naphihol (fl-Naphthol)

2,3,4.5-Tetrabromophenol

2,4-Dimethyl-2-methoxy-
phenol

2-Nitro-4,5,6-tribromo-
phenol

1 ,4-Dichloro-2-naphthol
4-Butyl-2-methylphenol

(4-Butyl-o-cresol)
33'-Biphenol (3,3'-Di-

hydroxybiphenyl)
1 ,3-Dihydroxynaphthalene
(1,3-Naphthalenediol)

3-Iodo-4-nitrophenol

2-Methylhydroquinone
(2,5-Dihydroxytoluene)

4-Hydroxybenzyl alcohol
(a,4-Dihydroxytoluene)

4,6-Dimethylresorcinol
(4,6-Dihydroxy-m-
xylene)

4-Benzyl-l-naphthol
Penlamethylphenol
3,5-Dinitrophenol

7-( hloro-2-naphthol
4-Chloro-3-nitrophenol

2-Nitro-3.4,6-tribromo-
phenol

2-Nitro-l-naphthol

l,3-Dibromo-2,4-dihy-
droxynaphthalene (1,3-
Dibromo-2,4-naphtha-
lenediol)

Melting
point °C

122 3,al

122 3

123

123,aq al

123

123, yel ,
bz

123 4
124

124,w

124, w

124, yel ,
pet eth

124 5,bz

1245 55

1245-50,
w (+1 w )

125-6
126
126,122

1265
1265 w

127, pa
yel , w -
HCOOH

127-8, yel ,
al

128 9, ac
a

Boiling
point "C

286

127 915

276 9

267

Phenyl
ure

thane

155-6,
al

215

a-Naph
thyl
u re-

thane

156 7,

Igr

p-Nitro
ben
zoate

169

3 5-Di-
nitro-

benzoate

2102

(cor ),
al

Bromo
derwative

84

225 6

84

186, CS2

p
Toluene

sul
fonate

125, al

137 8

125

Acetate

114 5,

aq al

77

71 2 70

1105,
aq ac
a

114

90 1
268 70

di 825,
dil al

di 56,
w -ac
a

73 7

mono
92, pet
eth,
di 49,
45, w

a-tnono
84, di
75

di 45,
al ,
b p
285-7

87-8
273
126 7

1045
835

118

118

4-mono
148,
di
125, al

Benzoate

106-7

133, al

di 92

119

di 119-
20

a-mono
88 9

103
127

96-7

Miscellaneous

Me eth ,63, me al ,
Et eth , 46, me
al , Picrate, 124-5,
red, al

3-Nitrobenzoate,
149-50

Aryloxyaceticacid,
95. 2,4-Dmitro-
phenyl ether, 95,
N.N-Diphenylure-
thane, 141, p-
Phenylazoben-
zoate, 190 3

Et eth , 91

Me eth ,109,al ,
Et eth , 74

Di-Me eth , 36, w -
al , b p 328

s>7M-Tnnitroben-
zene add comp ,
1745, red

Me' e th , 69- 70

Aryloxyacetic acid,
153, Di-Et eth.
24 5, b p 247-9

Di-Me eth , 76, Di-
Et e t h , 7 5 , a l

Me eth , 163 4
Me eth , 105-6, Et
eth , 97

Me eth , 98, al ,
Et eth , 47 5, al

Me eth , 72, w -
HCOOH

Me eth , 80, Et
eth , 84, yel , Igr

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V I I . O R G A N I C D E R I V A T I V E S OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

304
305
306

307

308

309

310
311

312

313

314

315

316

317

318

319

320

321

322

Name

4-Iodo-2-naphthol
4-Bromo-l-naphlhol
3-Methyl-4-nitrophenol

(4-Nitro-m-cresol)
3-Hydroxypyridine (0-

Pyndone)

4-Hydroxy-3-nitroazo-
benzene

3-Amino-2-methylphenol
(3-Ammo-o-cresol)

6-Bromo-2-naphthol
8-Nitro-l-naphthol

4-Amino-2-nitrophenol

Methyl 4-hydroxybenzoate

5-Methyl-l ,2,4-trihydroxy-
benzene (2,4,5-Tnhy-
droxytoluene)

5-Chloro-l-naphthol

4-OyclohexyIphenol

Pyrogallolfl 2,3-Tn-
hydroxybenzene)

2-Amino-4,6-dimethyl-
phenol

4-Amino-5-isopropyl-2-
methyl-6-nilrophenol
(4-Ammo-5-isopropyl-
6-nitro-o-cresol)

4,6-Dibromo-2-naphthoI

2,3-Dichloro-l,4-dihy-
droxynaphchalene

4-Benzoylphenol (4-Hy-
droxybenzophenone)

Melting
point *C

1285
129
129,w

129

129,lgr

129,w

129 30
130

131, dk red

131

131 2,bz

131 2,w
orCS2

132

133

134-5,al

1 34 5 yel ,
al

134-5

135, 155-6,
aq al

135

Boiling
point °C

309

-4.

Phenyl
ure

thane

134-5,
bz

1455

tn 173

a Naph
thyl
ure

thane

p Nitro
ben
zoate

137,al

in 230

35 Di
nitro

benzoate

168 (cor)

tri 205

Bromo
derivative

di 158

P
Toluene

sul
fonate

Acetate

59
51
34, al

b p
210,
92"

1205,
ac a

108

103

85

tn
114 5,
al

53

35

di 110-
11, wi
165,
173

128

di
239-40

81, me
al

Benzoate

74

500-
05

132,bz

135

1185,
me al

mono
140,
di
108,
tn 90,
al

1 -mono
280-3,
di
222 5,
bz

128 9

di 252

115,
94-5

Miscellaneous

Me eth , 67

Me eth , 55, Igr ,
Et eth , 45, al

Hydrochlortde,
105-7, Ptcrate,
200-1

Me eth , 107

Turns br in air

Me eth , 108
m-Nitrobenzene-

sulfonate, 166, ac
a

Me eth , 243, Et
eth , 170,
N-Acetyl, 157-8,
yel

4-Me eth, 124,w,
4-Et eth, 131
(subl ), bz , Tn-
me eth , 55, w -
me al

Picrate, 160

Tns-N.K-Diphenyl-
urethane, 212

N-Acetyl, 96, aq
al , O,N-Dibenzoyl,
1535 Me e th ,
b p 239-40

Me eth,103,Et
eth , 98

Di-Me eth , 107-8,
Dipropionate,
166-7, Dtbutyrate,
128

2,4-Dimtrophenyt-
hydrazone, 242 4
(cor ), Semicar-
bazone, 194

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII . O R G A N I C DERIVATIVES OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

323

324

325

326
327

328
329

330

331

332

333

334

335

336

337

338
339

340

341

Name

2-Ammo-4-methylphenol
(2-Amino p-cresol)

3-Amino-4,6-dichloro-
phenol

2,6-Dinitrohydroqiiinone

1 ,4-Dimethyl-2-naphthol
Trichlorohydroquinone

S-Iodo-3-nitrophenol
Trichlorophloroglucinol

1,6-Dihydroxynaphthalene
( 1 ,6-Naphthalenediol)

2,4-Dinitro-l-naphthol

4-Amino-2,6-dimcthyl-
phenol

2-Amino-3-bromophenol

2-Amino-4-chlorophenol

1 ,4,6-Trihydroxynaphtha-
lene ( 1 ,4,6-Naphthalene-
tnol)

2,6-Dibromo-3,4,5-tri-
hydroxybenzoic acid
(Dibromogallic acid)

2-Hydroxy-2'-nitro-
biphenyl

4-Pheny!-l-naphthol
13-Dihydroxy-2-methyl-
naphthalene(2-Methyl-
1 ,3-naphthalenediol)

1 ,2,4-Tnhydroxybenzene

2-Amino-S-iodophenol

Melting
poml °C

135,w

135-6 w

135 6
(anh )

135 6
136,w

136,w
136, al

137-8,bz

138

138d,bz

138

138
(unstable)

138-40

139d
(+1H20)

139-40

140
140

140-5, eth

141

Boiling
point "C

Phenyl
ure-

thane

a Naph
thyl
ure

thane

p-Nitro
ben-
zoate

116

3.5 Di
nitro

benzoate

180

Bromo
derwative

3,5-<//
149

P
Toluene

sul
fonate

113-4

120-1,
al

115

100

Acetate

4-mono
95-6,
d,
135-6

77-8
di 153

(subl )
110
tri

167 8,
ac a

di 73,
al

73-4

945

in 168

118

tn
96-7,
w h ,
abs al

Benzoate

4-mono
150 1

124-5

1005

di
103-4

174

tn 95-6

116

73-4

tn 120,
al

Miscellaneous

N-Benzoyl, 191, a l .
O,N-Dibenzoyl,
190-1, al.O.N-
Diacetyl, 128-9,
Me eth , 93-4,
pet eth

N-Acetyl, 233-6,
Me eth, 51

4-Me eth , 102, Di-
Me eth, 95-6 112

Di-Et eth , 68 5, al

Me eth , 84
Di-Me eth ,93-5
Tn-Me eth ,
130-1, al

Di-Me eth ,60-1
pet eth , Di-Et
eth , 83, Igr , 2-
Naphthylamme
add comp , 110 5

Me eth , 97, Et
eth , 92

N-Acetyl, 136-7,
aq al , O,N-Di-
acetyl, 160, Me
eth , 66, w

Me eth , 65, Hy-
drochlonde, 225

N-Acetyl, 185,O,N-
Dibenzoyl, 157-8,
Me eth , 82-3

Triacetate of Me
eth , 150-2

3-Nitrobenzenesul-
fonate, 161,4-
Nitrobenzenesul-
fonate, 147, 2,4-
Dmitrophenyl
ether, 118, Me
eth , 82, 3,5-Di-
nitrodenv , 123

Tn-Et eth , 34, al ,
Picrate, 96

N-/>-Toluenesul-
fonyl, 175-6

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII . ORGANIC D E R I V A T I V E S OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

342

343

344

345

346

347

348
349

350

351

352

353

354

355

356
357

358
359

360

361

Name

4-Hydroxy-2-nitro-
biphenyl

1 ,8-[)ihydrox ynaphthalene
(1,8-Naphthalenediol)

2-Amino-4-nitrophenol

3,4-Dihydroxy-
phenanthrene (Morpho!)

3-Chloro-l-naphthol

2-Isopropyl-5-methyl-
hydroquinone (Thymo-
qumol)

2,6-Dibromo-4-nitrophenol
3,4,5-Tribromocatechol

3-Amino-4-inethylphenol
(3-Ammo-p-cresol)

8-Nitro-2-naphthol

4-BenzoylresorcinoI (2,4-
Dihydroxybenzo-
phenone)

1-Hydroxyacenaphthene
(i-Acenaphthenol)

4-Amino-2,3,6-(rinitro-
phenol

4-Benzoylcatechol (3,4-
Dihydroxybenzo-
phenone)

3-Bromo-S-nitrophenol
3,4-Dihydroxybiphenyl

(4-Phenylcatechol)
2,4.6-Tri-iodoresorcinol
2,4'-Dihydroxychalcone

2,6-Diamino-4-methyl-
phenol (4-Hydroxy-3,5-
toluenediamme)

5-Aminoresorcinol (3,5-
Dihydroxyanilme)

Melting
point °C

141-3

142, ac a ,
140, w

142 3
(anh ), 80-
90 (hyd )

143, pet
eth

143, 134 5,
Igr

143, 1395

144
144
( + IH,0)

144

144-5, yel

144 6

144 5-5 5
(cor ), 148

145 d , ac
a

145, 134

145
145

145, CS2

145

146

146-52

Boiling
point, °C

290

Phenyl
ure-

tnane

232 3,
al

137

a-Naph
thyl
ure-

thane

147 8,
al

p Nitro-
ben-
zoate

122

3 5-Di-
nitro-

benzoate

Bromo
derivative

p
Toiiiene

sul-
fonate

122,
y e l ,
al

128 9

Aceiate

169

di 155
ac
anh

di 159,
eth

69, Igr

di 73 5

181
di 120

101-2,
w -al

di 78

b p
166-85

99
di 775

80
di 170
di 94 5

Benzoate

105 6

di
174 5

118 9

141 2,
al

di 95

di 120

Miscellaneous

Me eth , 72

Di-Me eth , 50, pet
eth Picrate,
135 7 2-Naphthyl-
ammeadd comp ,
124

N-Acetyl, 279, N-
Benzovl, ca 200d ,
Me eth 124 5
Et eth , 97 8

Me eth , 62 3, Di-
Me eth ,45, me
al

Me eth , b p
162-418

Di-Me eth , 86-7

N-Acetyl, 178 O,N-
Diacetyl, 128 9
N-Benzenesul-
fonyl, 183, Me
eth , 47, w

m-Nitrobenzene-
sulfonate, 144-6,
ac a , Me eth , 69,
Et eth , 72-3, yel ,
pet eth

N-Acetyl, 178-9, N-
Benzoyl, 205, ac
a . Me eth. 138-9,
al

Me eth, 131-2, Di-
Me eth , 103 4

Me eth , 88

4'-Me eth, 148 d ,
al

N,N'-Diacetyl, 225-
7,dil a l , 1,2,6-
Triacetyl, 228, al

N-Benzoyl, 139, Di-
Me eth , 46,
Picrate, 1 67-70 d .
yel , aq al

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V I I . O R G A N I C D E R I V A T I V E S OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

362

363

364

365

366

367

368

369

370

371

372

373

374
375

376

377

378

379
380

381

382

Name

4-Acetylresorcinol
(Resacetophenone, 2,4-
Dihydroxyacetophenone)

3-Chloro-S-nitrophenol

S-Nitro-2-naphthol

2-Methyl-3-nitrophenol
(3-Nitro-o-cresol)

2-Chloro-4-h.ydroxybenzal-
dehyde

l,5-Dibromo-4,8-di-
hydroxynaphlhalene

5-Acetylresorcinol (3,5-
Dihydroxyacetophenone)

2,4-Dinitroresorcinol

4-Propionylphenol (4-
Hydroxypropiophenone)

9,10-Dihydroxyphenan-
threne(9,10-Phenan-
threnediol)

3,4,5-Trihydroxyphenan-
threne(3,4,5-Phenan-
threnetnol)

4-Hydroxypyridine (y-
Pyridone)

3-Nitrosalicylic acid
3-Acetamidophenol (3-

Hydroxyacetanilide)
2-Amino-3,6-dimethyl-
phenol

2,6-DimeIhylhydroquinone

2,4'-Dihydroxybenzo-
phenone

5-Amino-2-broitiophenol
2-Amino-5-bromophenol

1-Hydroxyanthracene ( 1 -
Anthrol)

2-Amino-4-chloro-6-ni!ro-
phenol

Melting
point 'C

147

147

147, yel , w

147, yel ,w

147 8

147 5

148

148

148

148

148, w

1485
(anh ), 65
(+1H20)

148 5-9 0
148 9, w

149 50, bz

149-51, xyl

150

I50d
150

150-3, b r ,
al

152

Boiling
point, 'C

>350

Phenyl
ure-

thane

a-Naph
thyl-
ure-

thane

p-Nitro-
ben-
zoate

3,5- Di-
nitro-

benzoate

Bromo
derivative

P
Toluene

sul-
fonate

94, al

mono
126-7

135 6

Acetate

3~mono
119
20,4-
mono
74, di
38

84

52

di 131

di 91 2

di 119
20

62, Igr

mono
168
70, di
202

tri 138,
bz-
pet
eth

140 50

995
1005

845

128-30

Benzoate

3-mono
67,4-
mono
106 7

78

97

di
182 4

1075

di
216 7

81

Miscellaneous

Semiearbazone,
216, 2,4-Dmitro-
phenylhydrazone,
218, Oxime, 199,
Phenylhydrazone,
159

Me eth , 101, Et
e t h , 4 7 , a l

m-Nitrobenzene-
sulfonate, 106, ac
a ,Et eth , 115,
yel , ai

Me eth ,52 3, w -
me al

Semicarbazone,
214, Oxime, 194,
p-Nitrophenyl-
hydrazone, 288 d

Semicarbazone,
205 6 p-Nitro-
phenylhydrazone.
236 7

Aryloxyacetic acid,
155, Me eth , 108,
Di-Et eth , 57

2,4-Dimtrophenyl-
hydrazone, 229

Tn-me eth , 90,
me al

Picrate, 240,
Methiodide, 108 9

Amide, 155, 145

N-Benzoyl, 210-11,
O,N-Dibenzoyl,
178-9

4-Me eth , 77, pet
eth

O,N-Dibenzoyl,
133 4,H2SO,salt,
239 40

Me eth , 70, Et
eth , 69

N-Acetyl, 150 60,
yel

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V I I . O R G A N I C D E R I V A T I V E S OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

383

384

385

386

387

388

389

390

391

392

393

394

395
396

397

398

399

Name

4-Hydroxyazobenzene (4-
Benzeneazophenol)

Tribromophloroglucinol

4-Amino-Z-chlorophenol

2,2'-Dihydroxy-5,5'-
dimethylbiphenyl

2-Amino-5-chlorophenol

1 ,2,4-Trihydroxy naph-
thalene (1,2,4-Naph-
thalenetnol)

6-Hydroxybiphenyl-2-
carboxylic acid

4-Amino-3-nitrophenol

2-Azoxyphenol (2,2'-Di-
hydroxyazoxybenzene)

3,5-Stilbenediol (3,5-Di-
hydroxystilbene, Pino-
sylvyn)

1-Hydroxyphenanthrene
(1-PhenanthroI)

4-Iodo-3-nirrophenol

l,4,5-Trichloro-2-naphthol
9-Hydroxyphenanthrene (9-

Phenanthrol)

5-Nitroresorcinol

4,4'-Dihydroxydiphenyl-
methane

2,4,6-Tri-iodophenol

Melting
point 'C

152,al

152 3
(anh ), w

153

153-4,w

154,aq al

154

154 (anh )

154,dk red

154 5

1555-60,
ac a

156,eth

156,yel,al

157-8,ac a
158,bz, 153

158,w

158,w

158-9,w-
al

Boiling
point. 'C

Phenyl
ure

thane

o Naph
thyl-
ure

thane

p-Nitro
ben
zoate

3 5-Di-
nitro-

benzoate

181

Bromo
derwative

P
Toluene

sul
fonate

116-7,
aq al

177,
ac a

134,al

Acetate

89,84
5, yel ,
al

mono
169,
bz-
pet
eth.
in
181 3,
al

di 88

In
134 5

88-9, al

185

di 150,
bz

tli
100-i
me al

135-6,
al

1075

129
77-8, al

di 105

di 69-
70, al

156,bz

Benzoate

136-8,
yel , al

121,150

di 108
al

di
150 1
ac a
me al

99-100

di 156,
al

137

Miscellaneous

Hydrochlonde, 169
HNO3 — 2,4-Dmi-
trophenol, 1 13
Propionate, 75, red

Me e th , 123, bz
Tn-Me eth 145,
al Di-Et eth ,
63 5, w -ac a ,
Tn-Et eth , 102
4, ac a

N-Acetyl, 144
O,N-Diacetyl, 124
Me eth , 62

Diformate, 61,70%
al

O,N-Dibenzoyl,
I40,al Me eth.
46, Hydrochlonde
226 d

Benzenesulfonate,
104-5 Butyrate,
59-60

N-Acetyl, 2 18, yel ,
w O N-Diacetyl,
146, O-m-mtro-
benzenesulfonate,
184

Di-Me eth 81 Di-
Et eth , 102

Me eth , 122-3, ac
a Di-Me eth ,
56 7 me al

Me eth , 105, me
al , Picrate 182,
or -red, me al

Me eth , 62, Et
eth , 63 5

Me eth , 95-6, me
al .Picrate, 185,
red, Propionate,
95, ac a

Me eth , 141-2,
yel , Di-Me eth ,
89, eth -et ac , Et
eth , 80, w

Di-Me eth , 52, Di-
Et eth , 38-9

Me eth , 98-9, bz
Et eth , 83, eth

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII . O R G A N I C D E R I V A T I V E S OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

400

401

402
403

404

405

406

407

408

409

410

411

412
413

414

415

416

417

Name

Salicylic acid (2-Hydroxy-
benzoic acid)

4-Amino-2,3,6-trichloro-
phenol

4-Amino-3-chlorophenol
6-Amino-2,4-dinitro-3-

methylphenol (6-Amino-
2,4-dmitro-m-cresol)

2,2 -Dihydroxychalcone

4-Amino-6-nitroresorcinol

4,4'-Dihydroxy-3,3'-di-
methylbiphenyl

2.3-Dihydroxynaphthalene
(2,3-Naphthalenediol)

1 ,2-Dih) droxyanthracene
(1,2-Anthracenediol)

6-Retenol (6-Hydroxy-
retene)

S-Amino-2-methylphenol
(5-Ammo-o-cresol)

4,4'-Dihydroxytriphenyl-
methane

3-Hydroxyphthalic acid
1,2,3,4-Tetrahydroxy-
benzene(Apionol,
Phenetrol)

S-Amino-2-nitrophenol

l,3,4-Trichloro-2-naphthol

2-Amino-5-methylphenol
(6-Ammo-m-cresol)

l-Amino-2,4-dihydroxy-
naphthalene

Melting
point °C

1583

159,al

160
160, al

160-1

160-1 d ,
eth -Igr

160-1

160 l , w

160-2

161, xyl

161, w

161,w-al

161 d
161, pink.
et ac

162,or-
yel , w

162

162 d

162 (at
130 —
vlt )

Boiling
point, *C

2H20

Phenyl
ure-

thane

a-Naph-
thyl-
ure-

thane

p-Nitro-
ben-
zoate

205,
me
al

3,5-Di-
nitro-

benzoate

Bromo
derivative

P
Toluene

sul-
fonate

1105
11

111-2,
aq al

Acetate

135, wh

153,yel

di 855
60

di 131,
a l ,
1355

di
1570-
75,
a l -
ac a

134-5

di 109
10

114-6
tetra

142

1335-
40,
ac a

Benzoate

132

di 114

185, ac
a

di 235

148
tetra

191 2

Miscellaneous

Aryloxyacetic acid.
191, Amide, 142,
Anihde, 136, p-
Toluidide, 156

N-2,4-Dmitro-
phenyl, 21 l ,or -
red

N-Acetyl, 121
N-Acetyl, 225, yel

2-Me eth , 112, al
2-Et eth ,61,al

N-Acetyl, 261, yel ,
ac a , Di-Me eth
136 7, red aq al

Me e th , 108, Di-
Me eth ,1165,
Igr ,Et e th , 109-
10, Di-Et eth ,
96-7, 2-Naphthyl-
ammeadd comp
168

Picrate, 152-25,
red, al

N-Acetyl, 225,
N,N-Diacetyl,
132-3,O,N-Di-
benzoyl, 162, Me
eth , 58

Di-Me eth , 100 1,
chl -me al

1,4-Di-Me eth ,
106, Tetra-Me
eth , 89

N-Acetyl, 221, yel ,
ac a ,O,N-Di-
acetyl, 149, w

N-Benzoyl, 169,
acet -pet eth ,
O,N-Dibenzoyl,
162 3, me al , Me
eth, 171, 50% al

O,O,N-Tnacetyl,
155-6,bz

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII . O R G A N I C D E R I V A T I V E S OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

418

419

420

421

422

423

424

425
426

427

428

429

430

431

432

433

434

Name

2,4 -Biphenol (2,4'-Di-
hydroxybiphenyl)

2,5-Dimethylresorcinol
(2,6-Dihydroxy-p-xyIene)

2-Amino-3,5-dimethyl-
phenol

4-Nitro-l-naphthol

3,5-Dinitrocatechol (1,2-
Dihydroxy-3,5-dmitro-
benzene)

2,2'-Dihydroxy-6,6'-
dimethylbiphenyl

2-Amino-3,4-dihydroxy-
naphthalene

2,6-Dibromohydroquinone
2-Benzoylphloroglucinol
(2,4,6-Tnhydroxybenzo-
phenone)

5-Amino-3-nitrophenol

2-Methoxy-4-nitrophenol

3-Amino-4,5-dimethyl-
phenol

1,2,3,5-Tetrahydroxy-
benzene

4-Phenylphenol (4-
Hydroxybiphenyl)

4-Amino-2-bromophenol

Benzeneazocatechol (3,4-
Dihydroxyazobenzene)

4-Amino-2-chloro-3-
nitrophenol

Melting
point, °C

162 3

163, bz

163,bz

164, w

164

164

164

164
165

165,yel

165 d .
yel , chl

165,eth,
br,(173-
5, subl )

165

165

165, 155

165d,dk
red, al

165 5 d , bz

Boiling
point, 'C

342

277 80

305 8

Phenyl
ure-

thane

1675

<r-Naph-
thyl-
u re-

thane

p-Nitro-
ben-

zoate

3,5-Di-
nitro-

benzoate

Bromo
derivative

P
Toluene

sul-
tanate

177,
ac a ,
179,
a l -
acet

Acvtate

di 94,
al

di 69,
al

186 7

\20,di
112 4,

124, al

di 87,
al

di
>200
d

di 117

156-8

in 74

88-9,
87-8,
al

Benzoate

di 136,
al

in 125-
6

188,
yel , al

150-1,
al

Miscellaneous

Di-Me eth , 70

Me e th , 118-21,
bz

O,N-Diacetyl, 87-8,
N-Benzoyl, 211 2,
al O.N-Di-
benzoyl, 148-9,
me al , Hydro-
chloride, 270 80,
dil HC1

m-Nitrobenzene-
sulfonate, 135,
Me e th , 81, yel ,
bz 85-6, Et eth ,
120, a l , 116 7

1-Me eth , 123,2-
Me eth , 80 Di-
Me eth , 102, al ,
1-Et eth , 155, al ,
Di-Et eth , 78
94 5

N-Acetyl, 170d,
3-O,N-Diacetyl,
195d,acet

2,4-Di-Me eth , 83,
2,6-Di-Me eth ,
178-9

N-Acetyl, 260-70,
et ac

Me eth , 105 6

N-Acetyl, 191
(sinters, 184). O,N-
Diacetyl, 157, al ,
O,N,N-Tnacetyl,
100-1, a l .N-
Benzoyl, 195-6

1,3-Di-Me eth ,
159,83, 1,2,3-Tn-
Et eth , 105

/>-Phenylazo-
benzoate, 213 5-
4 0, 2,4-Dimtro-
phenyl ether, 118

N-Benzoyl, 145,
O,N-Dibenzoyl,
192

3-Me e th , 70-1,
red, Igr , Di-Me
eth , 53-4, red,
Igr , 44-5

N-Acetyl, 184-5,
Et eth , 74, or

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V I I . O R G A N I C DERIVATIVES OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

435

436

437

439
440

441

442
443

444

445

446

447

448

449

450

451

452

Name

4-Amino-2,5-dini(rophenol

4-Amino-2,6-dinitro-3-
methylphenol (4-Amino-

2,6-dmitro-m-cresol)

2-Benzamidophenol (2-
Hydroxybenzamlide

2,3,4-Trichloro-l-naphthol

2-Hydroxyphenanthrene
(2-Phenanthrol)

l,5-DM2-hydroxyphenyl)-

l,4-pentadiene-3-one

3,5-Diaminophenol
4-Acetamidophenol (4 -

Hydroxyacetanilide)

2-Amino-4,6-dinitrophenol
(Picramicacid)

4-Amino-2-chloro-5-nitro-
phenol

3.3'-Dihydroxybenzo-
phenone

1 .4-Dihydroxy-2-methyl-
naphthalene (2-Methyl-
1 ,4-naphthohydro-
qumone)

4-Amino-2,6-dinitrophenol
(Isopicramic acid)

Benzeneazoresorcinol

(2,4-Dihydroxyazo-
benzene)

3,4-Diaminnphenol

5-Nitro-l-naphthol

Hydroquinone(l,4-Di-
hydroxybenzene)

Melting
point 'C

166-7,al

167, red,
50% al

167 d

168, Igr
168, al

168

168-70
169

169,dk
red, al

169 5 d

170

a 170,
0 60, ac
a

170, br ,w

170,dk red

170 2,
167 8,
unstable

171, dk
yel -red,
w
71,172

:

Boiling
point "C

86

t>

Phenyl
ure-

thane

dl
224,
205 7

n-Naph
thyl
ure-

thane

p-Nuro
ben-
zoate

*
258,
al

35-Di
nitro-

benzoate

di 317

Bromo
denvative

di 186

p-
Toluen

sul-
fonate

109-
10, al

mono

98-9,
bz,
di
159,
25°/0
al

Acetate

134 40,
al

123-4
142-3

di 128,
a!

150-1

89-90

di 113,
al

di 104,
or -
red, al

14, w-
al

/ 123,
w

Benzoate

139-40,
al

135,al

101-2

181

09, me
al

* 199,
204
(cor ),
tol

Miscelldneous

N-Acetyl, 144-5,
Me eth,153, bz-
Igr , red, Et eth ,
139

N-Acetyl, 231 d ,
ac a , Et eth ,
96 7, Hydro-
chloride, 200 d,
dil, HC1

Me eth , 60

Et e th ,112 ,a l .
Picrate, 1 56, red

Di-Me eth , 125,
al , Di-Et eth , 89,
al

3,5-Diacetyl, 195

N-Acetyl, 201, N-
Benzoyl, 230, 220,

N-p-Toluene-
sulfonyl, 191

N-Acetyl, 166, yel .
Et e th , 1285, or

N-Acetyl, 182. N-
Benzoyl, 263, 250,
Me eth, 212, Et
eth, 172

Di-Me eth , 92, red,
al , Di-Et eth , 70

yel -red, al
N,N'-Diacetyl,
205-7, 3,4-Di-
benzoyl,203 5,
1,3,4-Tnbenzoyl,
225, Et eth ,71 2
b p 294-6

Me eth , 96-7, yel
pet eth

Aryloxyacetic acid.
250, 2,4-Dimtro-
phenyl ether.
243-6, N.N-Di-
phenylurethane,
250

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII . O R G A N I C DERIVATIVES OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

Name

2-Azophenol (2,2'-
Dihydroxyazobenzene)

2,3'4-Trihydroxyaceto-
phenone (Gallaceto-
phenone)

3,5-Dinitrosalicylic acid

2-Aminophenol (2-
Hydroxyamlme)

3-Benzamidophenol (3-Hy-
droxybenzanihde)

4-Amino-2-methylphenol
(4-Ammo o-cresol)

1 ,6,7-Trihydroxynaphtha-
lene ( 1 ,6,7-Naphthalene-
tnol)

4-Nitrocatechol

1 ,4-Dihydroxynaphthalene
(1,4-Naphthalenediol,
1,4-Naphthohydro-
quinone)

1,7-Dihydroxy naphthalene
( 1 ,7-Naphthalenediol)

1,2-Dihydroxyphenan-
threne ( 1 ,2-Phenanthrene-
diol)

4-Amino-6-isopropyl-3-
methylphenol (4-Ammo-
6-isopropyl-m-cresol)

1,8,9-Trihydroxyanthra-
cene ( 1 ,8,9-Anthracene-

triol, Anthralm)
4-Amino-3-methylphenol

(4-Amino-m-cresol)

2,5-Dihydroxyphenan-
threne (2,5-Phenanthrene-
diol)

9, 1 0-Dihydroxy anthracene
(9,10-Anthradiol)

Melting
point "C

172,yel ,
bz

173 1920-
2 5

173-4
(anh )

174

174,tol

175, bz

175

1 76, yel , w

176, 192

178,bz

178, w-a l

178-9, bz

178 80,
176 7

179,50%
al

180, xyl

180, yel

Boiling
point "C

Phenyl
ure-

thane

203 4

a Naph-
thyl
ure-

thane

p-Nitro-
ben-
zoate

182-3

35-Di
nitro

benzoate

Bromo
derivative

P-
Toluene

sul-
fonate

109-

10,
bz-
Igr

Acetate

di 150,
or -red

2,4-di
107-8,
3,4-A
78-81,
in 85

in
143 4

di 98

di 128
30, al

di 108,
bz

di 147,
me al

in
209 10

di 144,
w -ac
a

di 260,
ac a

Benzoate

163

175

153

di 156,
al

di 169,
ac a

di
101 5,
113-5

92, pet
eth

di 292,
yel
xyl-
chl

Miscellaneous

Di-Me eth , 153,
or , Di-Et eth ,
131, red

Semicarbazone,
225 d ,Oxime,
162-3, Picrate, 133

Amide, 181, Am-
hde, 180(subl),
194

N-Acetyl,209,201,
N-Benzenesul-
fonyl, 141,N-/>-
Toluenesulfonyl,
146

Et eth , 103

N-Acetyl, 179,O,N-
Dibenzoyl, 194,
ac a , Me eth ,
59 0-9 5, 92-3,
aq al

Di-Me eth , 96, w -
al , Di-Et eth ,
73 5, pa yel

Me eth , 131, Di-
Me eth , 85, CS2

Di-Et eth , 67

Di-Me eth , 100 2,

Igr

N-Benzoyl, 178-9,
O,N-Dibenzoyl,
166-7,aq al , Hy-
drochlonde, 255

N-Acetyl, 138, Hy-
drochlonde, 215,
Me eth , 29-30

Di-Me eth, 11 7,
ac a

Di-Me eth , 202,
bz , Di-Et eth ,
148, bl fluor.al

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII . O R G A N I C D E R I V A T I V E S OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

469

470

471
472

473

474

475

476

477

478

479
480

481

482

483

484

485

Name

1 ,2,5,8-Tetrahydroxy-
naphthalene(I,2,5,8-
Naphthalenetetrol)

4-Hydroxy-3-iodo-5-
methoxybenzaldehyde (5-
lodovanillm)

6-Nitro-l-naphthol
4-Amino-3,5-dimethyl-

phenol

2-Amino-4-nUroresorcinol

3-Azoxyphenol (3,3'-Di-
hydroxyazoxybenzene)

N-Benzylidene-4-amino-

phenol

4-Aminophenol (4-
Hydroxyanilme)

1,9-Dihydroxyphenan-

threne ( 1 ,9-Phenanthrene-
diol)

4,6-Diacetylresorcinol

(Resodiacetophenone)

4-Amino-2-naphthol

7-Hydroxy-4-methyl-
coumarin (4-Methyl-
umbelliferone)

3-Amino-4-nitrophenol

1,2,6-Trihydroxynaphtha-

lene ( 1 ,2,6-Naphthalene-
tnol)

«,2.4-Trihydroxyaceto-

phenone (u-Hydroxy-
resacetophenone)

2,7-Dihydroxynaphthalene

(2,7-Naphthalenediol)

1,4,5,8-Tetrahydroxy-

naphthalene ( 1,4,5,8-
Naphthalenetetrol)

Melting
point, "C

180 d

ISO

181 2
181 2,chl

182,br ,

aq al
183

183

184
(subl )

184 5, bz

185, al

185
185 6,al

185-6, or ,

w

188

189

190,185-6,
w

.

190

Boiling
point, 'C

Phenyl
u re-

thane

155-6

a-Naph-
thyl-
ure-

thane

/»-Nltro-
ben-
zoate

143

3,5-Di-
nitro-

benzoate

1785
(cor)

Bromo
derivative

P
Toluene

sul-
fonate

137

150,
chl

Acetate

telra
202

105-6

121

di 102,
50% al

92

168

di 154-
5 ,w-
al

di 120

150,al

in 262

m 129

mono
171-2,
me al ,
di
136, w

telra
277 9

Benzoate

1355-
65

d, 75,
ac a

144

mono
214-5,

di 118

159-60,
al

a-mono
200

mono
199,
me al ,
di
139,al

Miscellaneous

Oxime, 178 9

Semicarbazone,
187 8d

N-Acetyl, 178 80
N-Benzyl, 104 5,
Me eth , 43, pet
eth

N-Acetyl, 213,yel

Di-Me eth , 49 50,
476

Me eth , 62, Et
eth ,76(71), Hy-
drochlonde, 167-
77

O,N-Diacetyl, 150,

2,4-Dmitro-
benzoyl, 204 5
(cor ), N-p-Tol-
uenesulfonyl, 253

9-Me eth , 131 2,
bz -pet eth Di-
Me e th , 113 4,
me al

Di-Me eth , 171 5,
Dioxime, 242,
Phenylhydrazone,
233

O,N-Dibenzoyl, 309
Me eth , 159, m-

Nitrobenzoate,
210-1 l.Picrate,

108
N-Benzoyl, 166,

Me e th , 131, Et
eth , 105-6

a-Me e th , 136,
/>-Nitrophenylhy-
drazone, 205 d ,
Oxime, 105-7

Aryloxyacetic acid.

149, N.N-Di-
phenylurethane.
176, Me eth , 117
Di-Me e th , 139,
Di-Et eth, 104,al

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V I I . O R G A N I C D E R I V A T I V E S O F PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

486

487

488

489

490

491
492

493

494

495

496

497

498

499

500
501

502

503

Name

l,S-Diacetyl-23,4-tri-
hydroxybenzene (4.6-
Diacetylpyrogallol
Gallodiacetophenone)

3,9-Dihydroxyacridine

Pentachlorophenol

5-Armno-2-naphthol

1 ,4-Dihydroxvnaphthalene
( 1 ,4-Naphthalenediol)

5-Amino-l-naphthol
Tetrabromocatechol

6-Hydroxyquinoline

3-Methyl-2,4,5,6-tetra-
bromophenol (2,4,5,6-
Tetrabromo-m-cresol)

1.5-Dichloro-4,8-dihy-
droxynaphthalene

1 ,6-Dinitro-2-naphthol

5,6-Dihydroxyace-
naphthene (5,6-Acenaph-
thenediol)

1 ,2,7-Trihvdroxynaphtha-
lene ( 1 ,2,7-Naphthalene-
tnol)

4-Methyl-23,S,6-tetra-
bromophenol (2,3,5,6-
Tetrabromo-p-cresol)

2-HydroxyquinoHne
2-Amino-4-methyl-5-nitro-

phenol (2-Amino-5-mtro-
p-cresol)

6-Amino-l-naphthol

Hexahydroxybcnzene

Melting
point °C

190 l , w

190 2 It
br — dk
in air al

1902

191

192

192
192-3

193, al

194, ac a

194, ac a

195 d

196-9,bz

197

199

199
1 99-200 d

1995

200 d

Boiling
poml "C

Phenyl
ure

thane

a Naph
thyl
ure

thane

p-Nitro
ben
zoate

35 Di
nitro

benzoate

Bromo
derivative

P
Toluene

sul
fonate

145

98

181

Acetate

mono
207 9

149-50

d, 128-
30

di
215-6

36 8

165 6

4-mono
148-
60, ac
a di
154,
143,
acet

di
194-5

81-2

56

exa
203

Benzoate

in 189

164-5,
159

di 169

di
197-8,
bz -

Igr
230-1,

ac a
153-4

4-mono
157-8,
ac a ,
di
179,
acet

hexa
313

Miscellaneous

Tri-Me eth , 73-4

9-Me -3-Et eth ,
144, yel , w In
al — » grn fluor

Aryloxyacetic acid,
196

O,N-Diacetyl, 187,
O.N-Dibenzoyl,
223

O,N-Dibenzoyl, 276
Me eth , 162-3, Di-

Me e th , 151-2,
118-20

Methiodide, 236 d ,
Picrate, 235 6

Me e th , 145 6 ,a l ,
Et eth , 108, eth

Me e th , 204, 198,
Et eth , 144, yel ,
Ale NH3at
160° — 1,6-di-
nitro-2-naphthyl-
amine, 248,
Oxid — »4-mtro-
phthahcacid, 165

2-Ph eth , 69
N-Acetyl, 242, ac
a, Me e th, 132,
yel

O,N-Diacetyl, 1 30,
N-Benzoyl, 203,
O,N-Dibenzoyl,
230

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII . O R G A N I C D E R I V A T I V E S OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

504

505

506

507
508

509

511

512

513

514

515

516

517

518

519

520

521

522

523

524

Name

Methylenedi-2-naphthol
(2,2'-Dihydroxv-l,l '-
dinaphthylmethane)

3-Hydroxybenzoic acid

Methyl gallate (Methyl
3,4,5-tnhydroxyben-
zoate)

3-Hydroxyquinoline
7-Amino-2-naphthol

4-Amino-3-methyl-2-nitro-
phenol (4-Ammo-2-nitro-
m-cresol)

2-Acetamidophenol (2-Hy-
droxyacetanihde)

2-Acetylhydroquinone
(2,5-Dihydroxyaceto-
phenone)

2,8-Dihydroxyphenan-
threne (2,8-Phenan-
threnediol)

4-Hydroxy-4'-nitro-
biphenyl

3,5-Dimethoxy-4-hydroxy-
benzoic acid

4-Hydroxycoumarin
(Benzotetronic acid)

23,5-Trihydroxyacelo-
phenone

2,4,5-Trihydroxyaceto-
phenone

6-Chloro-3-hydroxy-4-
methylbenzoic acid

8-Amino-2-naph(hol

3-Azophenol (3,3'-Di-
hydroxyazobenzene)

2-Amino-S-nitrophenol

2-Methyl-3,4,5,6-tetra-
bromophenol (3,4,5.6-
Tetrabromo-0-cresol)

2,6-Dichloro-3,4,5-tri-
bromophenol

Melting
point, 'C

200, ac a

200

200-1

200-l.bz
201,208

201, al

201 3,209,
aq al

202

202, w -al

203,200-1

205

206,232 3

206-7, yel ,
ac a

206-7, red

206-8

207 d

207, yel

207-8, or ,
201 -2, w

208

209

Boiling
point, 'C

Phenyl
ure-

thane

a-Naph
thyl-
ure-

thane

p-Nitro-
ben-
zoate

3,5-Di-
nitro-

benzoate

Bromo
derivative

P
Toluene

sul-
fonate

90

159,
bz

188,
yel ,
al

Acetate

d, 214,
al

131

tri 120,
120 2,
al

122

di 68

di 125,
al

138 9,
Igr

191

103

tri
106-7,

Igr
2,4-rfi

165-6,
bz

di 144,
ye l ,
al

154

Benzoate

tri 139,
al

177

140

di 113

208-
10, ac
a

229-32

tri
106-7

146

di 188,
w -al

202

Miscellaneous

Di-Me eth , 144-7,
al .Picrate, 178 9,
red-br

Aryloxyacetic acid,
206, Amide, 170,
p-Bromophenacyl
ester, 176

Picrate, 240 5
N-Acetyl, 232, 0,N-

Diacetyl, 156, N-
Benzoyl, 243-6,
O,N-Dibenzoyl,
181

O,N-Diacetyl,
127 8

O,N-Diacetyl, 77

p-Nitrophenylhy-
drazone, 215-6,
Oxime, 149-50

Me eth , 111, yel.,
al , 3,5-Dmitro
denv , 197-8

Me eth , 124, w

/>-Nitrophenylhy-
drazone, 241-2d ,
w -al

Amide, 239-40,
Amlide, 222

O,N-Diacetyl, 178,
O,N-Dibenzoyl,
208

Di-Me eth , 73-4,
Di-Et eth ,91, yel

N-Acetyl, 271-2,
O,N-Diacetyl, 187,
Me eth ,139

Me eth , 143-4

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V I I . O R G A N I C D E R I V A T I V E S OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

525

526

527

528

529
530

531

532

533

534

535

536

537

538

539

540

Name

4-Hydroxy-3-methoxy-
benzoic acid (Vanilhc
acid)

4,4'-Dihydroxybenzo-
phenone

oj-l,2-Dihydroxyace-
naphthene (cw-Acenaph-
thyleneglycol)

4-Hydroxy-4'-nUroazo-
benzene

6-Ammo-2-naphlhol
2,4-Dihydroxybenzoic acid

Methylphloroglucinol
(2,4,6-Tnhydroxy-
toluene)

4-Hydroxybenzoic acid

4,6-Dinilroresorcinol

4-Chloro-23,5,6-tetra-
bromophenol

2,6-DihydroxynaphthaIene
(2,6-Naphthalenediol)

1,2,4,5-Tetrahydroxy-
benzene

4-Azophenol (4,4'-Di-
hydroxyazobenzene)

2-Amino-3-nitrophenoI

4-Benzamidophenol (4-Hy-
droxybenzanihde)

2,5-Dimethylhydro-
quinone (Hydro-
phlorone)

Melting
point °C

210
(sub] )

210

212 3,w

212 3
2190-95

213d
213,216d

214-6, et
ac

215,210

215,yel

215

215,218

215-20

a 216,grn
(anh ), 0
216, dk
red (anh )

216 7, red

216 7,227

217

Boiling
point °C

Phenyl
ure

thane

a Naph-
thyl
ure

thane

p Nitro
ben
zoate

140 1

d

di 178

35-Di
nitro

benzoate

Bromo
derivative

P-
Toluene

sul
fonate

mono
135

136

Acetate

110.W

mono
122-3,
a l , < f t
130,
me al

147, or

tri 76,
Igr

187

di 139

di 175

telra
226-7

di
198-9,
yel ,
ac a

171

mono
\\l,di
135

Benzoate

178,aq
al

156,
152

195, or

221-3

di
343-4

203

di 215

di
2105
1 5,
249-
51,
red-
yel ,
bz

235

mono
162-3,
pet
eth ,
di 159,
me al

Miscellaneous

Hydrazide, 207,
Phenylhydrazide,
150 2 5

Me eth , 151-2, Di-
Me eth , 146,2,4-
Dimtrophenylhy-
drazone, 190-2

Me eth , 1575 80

O,N-Diacetyl, 220
Amide, 222, Am-

hde, 126-7,/>-
Nitrophenyl ester,
189

2-Me eth, 91
(+1H2O), 117 9
(anh ), 4-Me eth ,
124,Tn-Me eth ,
10 13, bp
140-218

Aryloxyacetic acid,
278, Amhde, 198,
p-Toluidide, 204

Me e th , 113, Di-
Me eth 157, Et
eth , 77, Di-Et
eth , 133

Me eth , 161

Di-Me eth , 50, bz ,
Di-Et e th , 162,al

2-Me eth , triacetyl,
142,Tetra-Me
eth , 103

Di-Me e th , 160 5
2 5, me al , Di-Et
eth ,157-9, yel ,
a l , 160

N-Acetyl, 172, Me
eth , 75-6

Me eth, 153-4, a l ,
Et eth , 173, aq
al , Benzyl eth ,
226-7

Me eth , 90, Igr

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII . ORGANIC DERIVATIVES OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

541

542

543

544

545

546

547

548

549

550

551

552

Name

Phloroglucinol (1 ,3,5
Trihydroxybenzene)

2-Amino-3,5-dmitrophenol

2,2'-Dihydroxy-l,l'-
binaphthyl

7-Hydroxybenzo [a]pyrene

Acetvlphloroglucinol (2,4,
6-Tnhydroxyaceto
phenone, Phloraceto-
phenone)

l,l'-Dihydroxy-2,2'-
binaphthyl

3,5-Dihydroxypyrene

3,6-Dihydroxyphenan-
(hrene (3,6-Phenan-
threnediol)

2,3-DimeIhylhydro-
quinone (3,6-Dihy-
droxy-o-xylene)

3-Hydroxy-2-naphthoic
acid

4-Amino-6-chloro-3-
melhylphenol (4-Ammo-
6-chloro-m-cresol)

4-Azoxyphenol (4,4'-Di-
hydroxyazoxybenzene)

Melting
point, "C

217 9,
rapid
htng ,
200 9,
slow htng

218, ye l ,
al

218

218 9, yel

219, w ,222

220

220 d , ac
a

2 2 l , w - a l

221, si d ,
w

222

223-5 d

224 d

Boiling
point, "C

Phenyl
ure-

thane

in
190 1

a-Naph-
thyl-
ure-

thane

p-Nitro
ben-

zoate

283

3,5-Di-
nitro

benzoate

in 162

Bromo
derivative

tri 151

P-
Toluene

sul-
fonate

186

Acetate

In
104 6,
al

di 109,
al

194 5,
yel

in 103

di 169

di 155

di
1245,
al

mono
174 5,
acet -
pet
e th .

di
182,
acet -
pet
eth
84-6

di 163,
or ,al

Benzoate

in

173 4,
al

mono
204,
di 160

191 2,
yel

2-mono
168,4
mono
210-
\\.ln
117 8

mono
200,

al ,
212,
bz,di
187-90

Miscellaneous

Monobenzenesul-
fonate, 163 4
(anh ) Monoben-
zenesulfonate, di
acetate, 95 6, bz
Dibenzenesul-
fonate, 120- l ,bz ,
Dibenzenesul-
fonate monoacetate.
81 me al

O.N-Di p-Toluene
sulfonyl. 188 N
Acetyl, 171 Me
eth , 181

Dipicrate, 175 6,
Di-Me eth , 190,
Di-Et eth , 90

Me eth ,183 4,
pyr p-Nitro-
benzyl eth , 252-3

2-Me eth 205 7
4-Me eth , 139 40,
Tri-Me eth , 103
Tn-Et eth , 75, aq
al

Di-Me eth , 122,
Igr

Di-Me eth , 177-8

3-Me eth , 135 6
w -me al Di-Me
eth , 104-5, w -
me al

Di-Et eth ,68 9

Amide, 218, Am-
lide, 244 p-Tolui
dide, 222

O,N-Diacetyl, 162
O,N-Dibenzoyl,
220

Di-Me eth, 118-9
yel , Di-Et eth ,
137-8

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

553

554

555

556

557

558
559

560

561

562

563

564

565
566

567

568

569

570

571

572

573

574

Name

5-Hydroxyquinoline

2-Amino-4-chloro-5-
nitrophenol

1,2.3,4-Tetrahydroxy-
naphthalene ( 1,2,3,4-
Naphthalenetetrol)

1 ,8-Dihydroxyanthracene
(1 ,8-Anthracenediol,
Chrysazol)

4-Amino-6-nitrocatechol

5-Hydroxycoumarin
2-Hydroxy-S-nitro-benzoic

acid
Pentabromophenol

2,6-Dihydroxyphenan-
threne (2,6-Phenanthrene-
diol)

3-Amino-2-naphthol

5-Hydroxy-l-naphthoic
acid

2,3-Dihydroxyacridine
(2,3-Acndmediol)

Tetrachlorohydroquinone
7-Hydroxyquinoline

1,7-Dihydroxyanthrone
(Euxanthone)

1 ,6-Dihydroxypyrene (1,6-
Pyrenediol)

4-Amino-2,5-dimethyl-
phenol

3,8-Dihydroxyphenan-
threne (3,8-Phenanthrene-
diol)

3-Hydroxy-l-naphthoic
acid

2,5-Dihydroxypyridine
(2,5-Pyndmediol)

1 ,4-Dihydroxyisoquino-
line ( 1 ,4-lsoquinolme-
diol)

2,3-Dihydroxyquinoline
(3-Hydroxycarbostynl,
2 3-Quinolmediol)

Melting
point, "C

224

225 d .
yel

225

225, yel ,
al -w

228, yel

229
229 30

2295,
225 6

234, w -al

235

235

235 d

236 7
238-40, al ,

(br at
200)

240

240 d .
sinters
at 175

242 d , al

247, It red,
w -al

248

248

>250, ac a
turns red
at 200

257 8,
>300

Boiling
point, "C

Phenyl
ure-

thane

a-Naph
thyl-
ure-

thane

/>-Nitro-
ben-
zoate

3,5-Di-
nitro-

benzoate

Bromo
derivative

t
Toluene

sul-
fonate

85

116

Acetate

tetra
220

di 184,
et ac

88 9,84

197, 171

di
122-3,
al

202

di 245

1-mono
160,
al ,di
185, bz

d, 184,
al

169 70

5-mono
156

4-mono
207-8

3-mono
211

Benzoate

dl
252 3

241

di 233
88-9, al

di
221 2,
214

222-3

'-mono
286 7,
di 45
6, pet
eth

Miscellaneous

Hydrochlonde, 240,
Methiodide, 224,
Picrate, 187

N-Acetyl 193 Me
e th , 132

Di-Me eth , 198,
al , Di-Et eth ,
139,al

O,O,N-Tnacetyl,
207, ac a

Me eth , 85 7
Amide, 225, Ani-

hde, 224
Me e th , 173 4, Et
e th , 136

Di-Me eth , 87, me
al

O,N-Diacetyl, 188,
O,N-Dibenzoyl,
184

Di-Me eth , 107,
yel -wh , al

Methiodide, 251 d ,
al , Picrate, 244-5

7-Me eth , 130-5

Sol red with grn
fluor In a lka l i red
soln with bl
fluor , Zn dust — »
pyrene, 149-50

N-Acetyl, 177 9, al ,
Et eth , 69 5

Di-Me e th , 117,
me al

Amide, 209-11,
Anilide, 112-3

Hydrochlonde, 106
(hyd), 154(anh)

4-Me eth , 171,
acet -pet eth

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VII . O R G A N I C D E R I V A T I V E S OF PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

575

576

577

578

579

580

581

582

583

584

585

586

587

588

589

590

591

Name

1,5-DihydroxynapKthalenc
(1,5-Naphthalenediol)

2,7-Dihydroxyphenan-
threne (2,7-Phenanthrene-
diol)

Phenolphthalein

1,5-Dihydroxyanthracene
(Rufol, 1,5-Anthracene-
diol)

4,4 -Biphenol (4,4'-Di-
hydroxybiphenyl)

l-Amino-2-naphthol

2,7-Dihydroxyanthracene
(2,7-Anthracenediol)

2,3-Dihydroxyanthracene
(2,3-Anthracenediol)

4,4'-Dihydroxyslilbene
(4,4'-Stilbenediol)

3,5'-Dimethoxy-5,7,4'-
trihydroxyflavonol
(Syrmgetin)

2,7-Dihydroxy-4-methyl-
quinoline

2,6-Dihydroxyanthracene
(Flavol 2,6-Anthracene-
diol)

Bi-rt-naphthol (4,4'-Di-
hydroxy-l , l ' -binaphthyl)

!,8-Dihydroxyacridine
(2,8-Acridmediol)

2,6-Dibromo-l,5-dihy-
Kydroxynaphthalene

3,7-Dihydroxyacridine
(3,7-Acndmediol)

3,8-Dihydroxypyrene
(3,8-Pyrenediol)

Melting
point, *C

265,258

265, w -al

265 (cor ),
261

265 d , yel

274 5,al

276 d

280-5 d ,
bz , turns
dk at 250

282 d , yel

284, ac a

288 9, pa
yel , ac a

290-300,
w -al
(+1H20),
turns br
at 280

295-300 d,
al , turns
dk at 270

300, 250

> 300, turns
red at 275

> 300, 224
d turns
dk at 200

324, pa
yel , w -al

330, Tri-
cl-bz -ph
hydraz ,
turns dk
at 280

Boiling
point, *C

Phenvl
ure-

thane

dl 135,
bz

a-Naph
thyl-
u re-

thane

/>-Nltro-
ben-
zoate

3,5 Di-
nitro-

benzoate

Bromo
derivative

P-
Toluene

sul-
fonate

d,
189
90,
bz

Acetate

dl
159-

61.dl l
al

dl
181 5,
al

di 143,
al

di 198,
et ac

di 161,
dil al ,
164
(cor)

282

di 175

di 213

telra
224-6

1-mono
250-4,
al

di
260 1,
ac a

di 217

,-mono
273, di
228

di 224,
ac a

Benzoate

di 735,
242,
pyr

dl 169,
bz-

Igr

di 241,
ac a

1-mono
288, al

di 262,
pyr

Miscellaneous

Di-Me e th , 183 4,
Di-Et eth , 130,
w -al ,2 Naph-
thylammeadd
comp , 229 5

Di-Me eth , 169-
70, me al

Di-Me eth . 224,
me al , Di-Et eth ,
I79,al

Aryloxyacetic acid.
274, Di-Me eth ,
173(subl ), Di-Et
eth , 176

O,N-Diacetyl, 206,
O,N-Dibenzoyl,
235

Di-Me e th , 216 7,
ac a , Di-Et eth ,
192-3

Di-Me eth , 204, al

Di-Me eth ,214-5,
Di-Et eth , 208

4'-Benzyl eth ,
240 1

Di-Me eth , 255-6,
ac a , Di-Et eth ,
230-1

Di-Me eth , 252,
Di-Et eth, 211

Di-Me eth , 138-9,
Di-Et eth , 142 3

.-Acetate, 5-ben-
zoate, 164, Di-Me
eth, 161,Di-Et
eth , 148
n al sol -» grn
fluor

Di-Me eth , 244,
cl-bz

'Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E V I I . O R G A N I C D E R I V A T I V E S O F PHENOLS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

592

Name

1 ,3-Dihydroxyacridone

Melting
point "C

370

Botlmg
point "C

Phenyl
ure-

thane

«-Ndph
thy)

u re-
thane

p Nitro
ben

zoate

35-Di
nitro

ben zo die

Bromo
derivative

P-
Toluene

sut
fonate

Acetate

mono

200,
yel

Benzodte

mono
295 7

Miscellaneous,

Me eth (i)203,dk

br, (ii)252, yel ,

Di-Me eth , 286-7

d , Anil , 269 70,

Zn dust -» acn-

dine, 1 1 1

'Derivative data given in order m p , crystal color, solvent from which crystallized
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EXPLANATIONS AND REFERENCES TO TABLE VIII

Cleavage to alkyl bromide or alkyl iodide

ROR' + 2HBr -» RBr + R'Br + H2O
M i x t u r e of alkyl

bromides

ROR' + 2HI — RI + R'l + H2O
Mixture of

alkyl iodides

ArO*R + HI —• ArOH + RI

Phenol Alkyl
iodide

From the ether with concentrated hydrochloric acid
For directions and examples see Cheronts, p 543, Lmstead, pp 46 7, Shrmer, p 116, Vogel, p 316
NOTE For directions and examples for preparation of derivatives of alkyl iodides and alkyl bromides

formed on cleavage of ethers see explanations and references to Table V, pp 52, 53, 54

Alkyl 3 5-dmitrobenzoate *

NO2

ROR + (' ^COCl Z"C'2 • / \-COOR + RC1

NO2 NO2

Alky l 3 5-
dimtrobenzoate

From a symmetrical aliphatic ether with freshly fused zinc chloride and 3,5-dimtrobenzoyl chloride
For directions and examples see Cheroms, pp 542, 543, Lmstead, p 46, Shrmer, p 239, Vogel, p 316,

Wild, p 96 H W Underwood, O L Banl and G C Toone.7 Amer Chem Soc , 52,4087 (1930)

Bromo dernative

ArOR - ̂ — Ar(OR)Br

Bromoaryl
ether

nBr?
ArOR - £~ Ar(OR)Brn

Polybromoaryl
ether

From alkyl aryl or diaryl ether with bromine in glacial acetic acid or chloroform
For directions and examples see Cheroms, p 545, Shrmer, p 240
From the aromatic ether with bromine in alcohol, acetic acid, ether, chloroform or petrol ether
See Wild, pp 98-9, 101, H W Underwood, O L Banl and G C Toone, J Amer Chem Soc, 52,4087

(1930)

Sulfonamide *

(NH4)2C03

Sulfonyl Sulfonamide
chloride

The sulfonyl chloride is prepared from the aromatic ether with chlorosulfomc acid in chloroform or with-
out solvent The Sulfonamide is obtained from the sulfonyl chloride with ammonium carbonate and/or aque-
ous ammonia

For directions and examples see Cheroms, pp 545, 546, Lmstead, pp 47, 50, Shrmer, p 241, Vogel, p 672,
Wild, pp 27, 101, E H Huntress and F H Garten, J Amer Chem Soc ,62, 511, 603 (1940)

'Derivatives recommended for first trial
W A R N I N G This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLE VIII (Continued)

Picric acid and 1,3,5-trimtrobenzene addition complexes

N02 N02

ArOR + O2N—(( \— X — ArOR-O2N—<f \-X (X = HorOH)

NO2 NO2

Picric acid or
I 3 5-Tnnitrobenzene
molecular complex

From the aromatic ether with the aromatic polymtro compound in chloroform
For directions and examples see Cheroms, pp 545, 547, Lmstead, pp 47, 50, Shnner, p 241, Vogel, p

672, Wild, p 100, O L Banl and G A Megrdichian, J Amer Chem Soc , 58, 1415 (1936), E K Andersen,
A eta Chem Scand, 8, 157 (1954)

From the aromatic ether with picric acid in ethanol
See V H DermerandO C Dermer, J Org Chem , 3,289(1938)
NOTE For additional information regarding directions and examples for the denvatization of aromatic

ethers (nitration, side-chain oxidation, etc ) see explanations and references to Table IV, pp 32, 33, 34

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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TABLE V I I I . O R G A N I C D E R I V A T I V E S OF ETHERS
a) Liquids (Listed in order of increasing atmospheric b.p.) *

No

1

2
3

4

5

6

7
8

9

10

11

12

13

14

15

16
17

18

Name

Ethylene oxide
(Epoxyethane)

Ethyl methyl ether
Furan

Dfethyl ether (Ethyl
ether)

Propylene oxide (1,2-
Epoxypropane)

Ethyl vinyl ether

Methyl n-propyl ether
Ally! methyl ether

Ethyl isopropyl ether

(en-Butyl methyl ether

23-Epoxybutane

Chloromethyl methyl
ether

a-Butylene oxide (1,2-
Epoxybutane)

Ethyl n-propyl ether

2-Methylfuran
(Sylvan)

Tetrahydrofuran
Ally! ethyl ether

Di-isopropyl ether
(Isopropyl ether)

Boiling
point, "C

107

108, 10
31 27

3460

35

3575

39
46

53 4

552

ns 58
9745

trans
53-4"'

59

61-2

636

64

65
66-7742

675

Melting
point °C

-1117

-856

-1163,
stab ,
-1233,
unst

-1158

<-79

-60

"S

1 36144

1 42157

1 3526

1 466

1 3768

1 3579

1 3689

1 3974

1 385"

1 36948

1 434

1 407
1 3881

1 3688

Df

089713°

0 7260$
09366

071352

0830

07589

0 7356J3

07211
(0745$)

07405

CIS

0 8226? ,
trans
0801 Of

1 015

0837"

07386

0913

0889
07651

0726

Picrate

163

Sulfon
amide

Nitro
derivative

Bromo
derivative

0,7-di
b p
185,
Df
1 8329

ff,y-di
b p
193-5

1 35
Tn-

nitro-
benzene
addition

com
pound

35
Dinitro
benzoate

93

123,
120-1,
CC1,

Miscellaneous

HBr — Ethylene
bromohydrin.
b p 149

Maleic anhydride — •
3,6-Endoxo-A*-
tetrahydrophthalic
anhydride, I25d ,
118d ,abs eth

Iodide, b p 72

Heating with dil
H2SO, — d l-pro-
pyleneglycol, b p
1874

Dil acid — al +
acetaldehyde

Heating with 1%
H2SO, (sealed
tube) -* al + iso-
propyl alcohol

Constant boil mixt
with w , b p 526,
with 4% w

Normal crude mixt
is 65% trans +
35% as

Constant boil mixt
wi tha l , b p 612 ,
with 25% al

Heating with 2%
H2SO,— al +
allyl alcohol

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V I I I . O R G A N I C D E R I V A T I V E S OF ETHERS
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued)

No

19

20

21
22

23

24

25

26

27
28

29
30

31

32

33

34
35

36

Name

n-Butyl methyl ether

/en-Butyl ethyl
ether

Tetrahydrosylvan
Chloromethyl ethyl
ether

Ethyl isobutyl ether

?«-Butyl ethyl ether

Isopropyl n-propyl
ether

Ethylene glycol di-
methyl ether

Dihydropyran
terl-\myl methyl
ether

Tetrahydropyran
Di-n-propyl ether (n-
Propyl ether)

fl-Butyl ethyl ether

2,5-Dimethylfuran

a-Chloroethyl ethyl
ether

n-Amyl methyl ether
terl-Amyl ethyl ether

1,4-Dioxane

Boiling
point, °C

70

73 1
(cor)

79
80, 83d

81 1
(cor)

81 2
(cor)

83

847

86
863

88
90 1

923
(cor)

94

98

99-100
101

101 4

Melting
point, *C

-1155

-122

-124

11 8

"B

1 3728,
1 3736

1 3760

1 407
1 40398

1 3739"

1 3802

1 376

1 37965

1 440
1 3885

1 421
1 38829

1 3820

1 436321 6

1 404

1 3873
1 3912

1 4232

Df

0 7455,
0774

07404

0855
1 014

0 7323J5

07503

07370

08665

0923
07703

0881
0 74698

07505

0 888i° '

0966

0761
07657

1 03361

Pi crate Sulfon-
amtde

Nitro
derivative

Bromo
derivative

penta
180,

chl

65-6

1,3,5-
Tn-

nitro-
benzene
addition

com
pound

3,5-
Dinitro
benzoate

74

Miscellaneous

Oxid bv a lkal ine
K M n O , a t 3 5
40° — » ac a +
methoxyacetic
acid

Constant boil mixt
with w , b p 65 2,
with 6°,, w

Constant boil mixt
with w , b p 73 8,
with 9% w , Con-
stant boil mixt
with me al , b p
62 3, with 50% me
al

Constant boil mixt
with w , b p 75 4,
Constant boil
mixt with n-propyl
alcohol, b p 85 8

Maleic anhydride — »
3,6-Endoxo-3,6-
dimethyl-AMetra-
hydrophthahc
anhydride, 78,
eth

Constant boil mixt
with 13% w , b p
81 2

Iodine derivative.
84 5, Constant
boil mixt with 48
mole % dioxane,
b p 828

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VIII. ORGANIC DERIVATIVES OF ETHERS
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued)

No

17

38

39

40

41
42

43
44

45

46

47

48
49

50

51

52

53
54

55
56

57

58

Name

Ethylene glycol mono-
ethyl monomethyl
ether (l-Ethoxy-2-
methoxyethane)

Cyclopentyl methyl
ether

/3-Chloroethyl ethyl
ether

n-Butyl isopropyl
ether

a -Epichlorohy drin
a ,a '-Dichloroethyl
ether

n-Amyl ethyl ether
Di-jec-butyl ether

Cyclopentyl ethyl
ether

Di-isobutyl ether (Iso-
butyl ether)

Ethylene glycol mono-
methyl mono-n-
propyl ether ( 1 -
Methoxy 2-n
propoxyethane)

n-Hexyl methyl ether
2-Methoxy-l-propanol

Cyclohexyl methyl
ether

Ethylene glycol mono-
ethyl ether ("Cello-
solve", 2-Ethoxy-
ethanol)

3-Ethoxy-2-methyl-2-
butanol

n-Hexyl ethyl ether
Di-n-butyl ether

(Butyl ether)
Cyclohexyl ethyl ether
Anisole (Methoxyben-
zene. Methyl phenyl
ether)

3-Methoxy-2-methyl-
1-propanol

Diethylene glycol
dimethyl ether

Boiling
point, °C

102

105

107

108™

115 7
116, 114

118
121

122

123

1245

126
13075"

134

1348,
135 1

141

142
1424,

144
149
1538,

155
(43'°)

155

1620

Melting
point, °C

-98

-375

-75

"D"

1 38677

1 4206

1 411

1 3889 M

1 438
1 4183"

1 3927
1 392821

1 423

1 39467

1 3972

1 435

1 40797

14008
1 3989

1 435
1 52211

1 414027

1 4099

D;°

08529

0862

0989

07594"

1 181
1 138J2

0762
0760

0853

076161?

08472

0772

0875

09297
09311

0772
0 76829

0864
0 99393

0 944018

Picratc

79 81,
unst
in air

Sulfon
amide

113,
110 1,
al

Nitro
derivative

2,4-di
869,
al .
955

Bromo
derivative

b p
90 1

nfi*
1 250

2,4-di
61, al

I 1 5
Tn

nitro
benzene
addition

com
pound

35
Dinitro
benzoate

755

87,
845
5 5

97

75

62 3,64

87

64

Miscellaneous

Boil HI-»n-butyl
iodide + isopropyl
iodide

a-Naphthylure-
thane, 60

Miscible with w ,
with al and with
eth , Diphenyl-
urethane, 43,Xan-
thate, 202 5 (cor ),
acet abs eth

Phenylurethane,
226

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VIII . O R G A N I C D E R I V A T I V E S OF ETHERS
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued)

No

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

Name

Furfuryl alcohol (2-
Furancarbmol)

Ethylene glycol mono-
n-butyl ether (n-Butyl
"cellosolve")

Benzyl methyl ether

2-Methoxytoluene (2-
Methyl anisole.
Methyl 2-tolyl ether,
2-Cresyl methyl
ether)

Phenyl ethyl ether
(Phenetole)

Di-isoamyl ether (Iso-
amyl ether)

4-Methoxytoluene (4-
Methylanisole,
Methyl 4-tolyl ether.
4-Cresyl methyl
ether)

3-Methoxytoluene (3-
Methylamsole,
Methyl 3-tolyl ether.
3-Cresyl methyl
ether)

Tetrahydrofurfuryl
alcohol

Phenyl isopropyl ether

/3,/3'-Dichloroethyl
ether

2-Ethoxytoluene (2-
Cresyl ethyl ether.
Ethyl 2-tolyl ether)

Benzyl ethyl ether
(Homophenetole)

Di-n-amyl ether (n-
Amyl ether)

Diethylene glycol
diethyl ether

Phenyl n-propyl ether
(n-Propoxybenzene)

Boiling
point, *C

170

17,743

170-1
(cor)

171

172

1725

173, 176

173, 177
(oor)

117

178

178

184

184-6
(cor)

1875

188

188,
1893
(cor)

Melting
point °C

-33

-693

"$

1 4868

1 4177

1 5008

1 505

1 5080,
1 5074

1 409

1 512

1 513

1 45167

1 4992

1 4568

1 505

1 4958

1 416

1 411

1 5014,
1 5011

D!°

1 1351

'09188

09649

09853

09666

0778

0970

0972

1 0544

0975

1 220

0953

09478

0 78298

0906

0 9494fg

Picrate

115 6

116,

113 4,

pa yel

92

88-9,
yel -or

113 4.
yel -or

1175
8 5, pa
yel

Sulfon
amide

137, al

150

182,al

129 30,
al

148-9,
al

116 7,
al

Nitro
derivative

3,5-rf/

69, pa
yel .
me al

p-mono
58

2-mono
54-5,
pet
eth .
2,4,6-
tn 92,
al

di 51

Bromo
derivative

172

S-mono
63-4,
al

1,35
Tn-

nitro
benzene
addition

com
pound

3.5-
Dinitro-
benzoate

80-1,

pyr

oil

60 1

83-4

42 3

Miscellaneous

p-Nitrobenzoate,
76, N-Phenyl-
urethane, 45

3-Nitrophthalate,
120

Oxid -»o-Meth-
oxybenzoic acid,
101

Constant boil mixt
with w , b p 97 2

Oxid — »/j-Amsic
acid, 184-6, 184,
w

Oxid — m-Meth-
oxybenzoic acid,
110

p-Nitrobenzoate,
46-8, N-Phenyl-
urethane, 61, pet
eth

cone H2SO, +
ac a — >o-isopro-
pylphenol, b p
2l3-4,mp 130

Oxid — • o-Ethoxy-
benzoic acid, 25,
190- 5, well dried

Refluxed in bz +
P2O, — Ethylene
+ Diphenyl-
methane, 25 1

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VIII . ORGANIC DERIVATIVES OF ETHERS
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued)

No

75

76

77

78
79
80

81

82

83
84
85

86
87
88

89

90
91

92

93

94

95

96

97

Name

4-Ethoxvloluene (4-
Cresyl ethyl ether
Ethyl 4-tolyl ether)

3-Ethoxytoluene
(3-Cresyl ethyl ether
Ethyl 3-tolyl ether)

Diethylcne glycol
monomethyl ether

3-Chloroanisole
2-Chloroamsole
Diethylene glycol

monoethyl ether
4-Chloroanisole

n -Butyl phenyl ether
(n-Butoxybenzene)

2-Chlorophenetole
2-Bromoanisole
Benzyl isobutyl ether

p-Bromoanisole
Methyl thymyl ether
Triethylene glycol
dimethyl ether

1 ,3-Dimethoxybenzene
(Resorcmol dimethyl
ether)

2-Bromophenetole
Benzyl n-butyl ether

Creosol (4-Methyl-
catechol 2-methyl
ether)

n-Butyt 2-tolyl ether
(2-Butoxytoluene)

2-Methoxyaniline
(2-Amsidme)

Di-n-hexyl ether (n-
Hexyl ether)

Safrole(4-Allyl-l,2-
methylenedioxy-
benzene)

4-Bromophenetole

Boiling
point °C

1905

1905

194

194
195
196

200

206

208
210
210 2
(cor)

215,216
216
216

217
(cor)

218
219-21
(cor)

221

223

225

228-9761

233

233, 229

Melting
point, *C

17

-47

-58,
-52

55

5

11

12

nb°

1 505

1 506

1 4244

1 5433"
1 4298

1 5049

1 4826

1 4233

1 4233

1 4833

1 535325

1 5383

Df

0949

0949

1 03518

1 I865f

1 02318

1 1851J i8

09233

1 494?
0954?
0987118

1 0552g

09227

1 09l9f

0 9437"

1 0978H

07936

1 100

Picrate

110 1,
or yel

114 5
or -yel

1 10-2,
pa
yel
chl

56 8,
or -
yel .
unst
in air

11 2, yel

1040
55,
or -red

Sulfon
amide

1380
5,al

110 1
al

131

151

103 4,
al

133
140

148

166-7,
al

135

95-6, al

145

Nitro
derivative

95

2-mono
95

82
106

88
tn 92

2,4-di
72, pa
yel .
al ,
4,6-rf;
157
a l ,
2,4,6-
Iri
123-4,
pa
red, al

98

47

Bromo
derivative

4,6-rfl
140,al

tri 108,
penla
169-
70, bz

1,35-
Tn-

nitro-
benzene
addition

com-
pound

51

3,5-
Dinitro-
benzoate

Oil

54 5-5 5

Miscellaneous

Oxid -»p-Ethoxy-
benzoicacid, 198,
195 0- 5, al

Oxid —»m-Ethoxy-
benzoicacid, 137

p-Nitrophenyl-
urethane, 73 5

p-Nitrophenyl-
urethane, 66

N-Formyl, 83 5, N-
Acetyl, 87-8

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V I I I . O R G A N I C D E R I V A T I V E S O F ETHERS
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued)

No

98

99

100
101

102

103

104

105

106

107

108

109

110

Name

Resorcinol diethyl
ether

Eugenol methyl ether
(4-Allyl-l,2-di-
methoxybenzene)

2-Iodophenetole
trans (/3)-Isosaf role

(1,2-Methylene-
dioxy-4-propylben-
zene)

3-Methoxyaniline (3-
Anisidme)

Di-n-heptyl ether
(n-Heptyl ether)

Isoeugenol methyl
ether

Tetraethylene glycol
dimethyl ether

Methyl 1-napfithyl
ether (1-Methoxy-
naphthalene)

2-Nilroanisole

Ethyl 1-naphthyl ether
(1-Ethoxynaph-
thalene)

Dibenzyl ether (Benzyl
ether)

Isoamyl 1-naphthyl
ether

Boiling
point "C

235

244

246
248

251

263, 260

264

266, 275

271
(cor)

277

2805
(cor)

290
300d

317 5
(cor)

Melting
point °C

124

68

16-7

<-10

10

5 5

36

<-10

n»

1 5360

1 5782

1 427

1 5692

1 432

1 69402'

1 562

1 597325

1 57049'"

D;

1 0336

1 800
1 122

0 8056|g

1 0528

1 009

1 09159

1 254

1 074

1 0428

1 00689J4 2

Picrate

109

114 5,
red-
br ,
chl

84
74 5,

dk
red,
chl

169d,
yel

42 5,
dk
red,
chl

1295
305
ye l -
or ,
chl

1185
90
(cor )

77 8,
or -
ye l ,
chl

96 0-7 0

Sulfon
^mide

184

7

156 7,
al

164-5,
al

Nit ro
der iva t ive

2-mono
80,4
mono
85,
yel , al

2-mono
84,4-
mono
116-7,
al

Bromo
derivative

in 69

tn 78,
abs al

tn 110
di 52-3,

eth ,
tn
109
10, pet
eth

di
101 0
5, abs

eth

4-mono
b p
181-2,
5-
mono
675
80,x-
mono
46, al ,
2,4-rfi
54 5,
al

4-mono
48, al

di 107-
8,al

1 35
Tn

mtro
benzene
addition

com
pound

85 6,

brt
scar

69-70,
brt
scar

139 40,
137 8,
yel

1255,
yel

3 5
Dmitro
ben/odte

t

47

112

Miscellaneous

N-FormyI ,57,N-
Acetyl, 81,N-/i-
Toluenesulfonyl,
f.0Do

Oxtd — » Veratnc
acid, 181

Reduct — • o-
anisidtne, b p
225

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V I I I . O R G A N I C D E R I V A T I V E S OF ETHERS
b) Solids (Listed in order of increasing m.p.)*

No

1

2

3

4

5

6

7

8

9

10

I I
12
13

14

15

16

17

18

19

20

Name

4-Chlorophcnetole ( 1 -
Chloro-4-ethoxybenzene)

Veratrole ( 1 ,2-Dimethoxy-
benzene)

Anethole ( 1 -Methoxy-4-
propenylbenzene)

4-Melhoxybenzyl alcohol
(Anisyl alcohol)

n-Amyl 2-naphlhyl ether

4-Iodophenetole ( 1 -Ethoxy-
4-iodobenzene)

Diphenyl ether (Phenyl
ether)

Isoamyl 2-naphlhyl ether

2-Methoxyphenol (Guaia-
col, Catechol mono-
methyl ether)

2-Methoxybiphenyl (2-
Biphenyl methyl ether)

0-Bromoethyl phenyl ether
Isobutyl 2-naphthyl ether
Jidodecyl ether (Dilauryl
ether)

2-Ethoxybiphenyl (2-Bi-
phenyl ethyl ether)

vef-Butyl 2-naphthyl
ether

3-Ethoxybiphenyl (3-Bi-
phenyl ethyl ether)

3-Nitrophenetole

n-Butyl 2-naphthyl ether

Ethyl 2-naphthyl ether
(Neonerolm)

3-Aminodiphenyl ether

Melting
point,

*C

21

225

225,
a)

24

245

27

28

280 5

282

29, pet
eth

32
33
33, 28-
30

34

34

35

35

355

36,37

37, Igr

Boiling
point,

•c

212

207.
205

235

I51 2 1 ,
138"

3275
(cor)

252

259

321 0
(cor)

205

274

304
190-5'

I326

2985
(cor)

158'

284

309
(cor)

282
(cor)

315

nb°

1 5227 "

1 5287"

1 558

1 5587JO

1 582624

1 5441

1 5932"

Df

1 1231$

1 080

0 989J"

1 073

1 1287%;.

1 064

Picrate

56 7, red

69 70d ,
or -red.
al

665 70,
or , h
al

110

93 5-4 0,
al

86 7

84 5

86

67

101

Sulfon
amide

134

135 6,
al

159

di 159.
al

161-3,
al

Nitro
derivative

95

di 135

96

4,4'-rfi
1444, al ,
2,4.2',4'-

tetra
195 7,
pa yel ,
ac a

5-rnono
95 6, pa
yel , me
al

Bromo
derivative

2,6 di 54

4,5-A
92-3

di 67, eth ,
65,62 4,
in 108,
pet eth

di 58

4,4'-rfi
54 5, al

4,5.6-/rj
116, al

56

1 -mono
66, pet
eth , 1,6-
di 94,
pet eth

1.3,5-
Tri

nitro-
benzene
addition

com-
pound

3,5
Dimtro

ben
zoate

141 2

(cor ),

al

Miscellaneous

Phenylurethane,
93 p-Nitroben-
zoate, 94

Reduct — • m-
Phenetidme,
(Picrate, 158)

N-Hydrochloride,
141, 139.N-
Acetyl, 83, Igr

'Derivative data given in order m p , crystal color, solvent from which crystallized

137



TABLE V I I I . O R G A N I C D E R I V A T I V E S OF ETHERS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

21

22
23
24

25

26
27
28
29

30
31

32

33

34

35

36

37
38

39

40

41
42

Name

3-Nitroanisole

Isopropyl 2-naphthyl ether
2-Naphthyl n-propyl ether

Catechol diethyl ether (1,2-
Diethoxybenzene)

bz-Tetrahydro-6-methoxy-
quinoline

2,4,6-Trichlorophenetole
8-Methoxyquinoline
2-Annnodiphenyl ether

Pyrogallol trimethyl ether
(1,2,3-Tnmethoxy-
benzene)

4-lodoanisole

Phloroglucinol trimethyl
ether ( 1 ,3,5-Tnmethoxy-
benzene)

Hydroquinone monomelhyl
ether

4-Nitroanisole

Hydroquinone dimethyl

ether ( 1 ,4-Dimethoxy-
benzene)

4-Methoxyaniline (4-
Anisidme)

4-Cyclohexylphenyl
methyl ether

2,4,6-Trichloroanisole
1,3-Diphenoxypropane
(Trimethylene glycol
diphenyl ether)

Catechol dibenzyl ether

(1,2-Dibenzyloxy-
benzene)

l-Phenyl-2-phenoxy-
methanol

a-Glyceryl phenyl ether
2,4,6-Tribromophenetole

Melting
point
•c

39

40
40
43, dil

al

43

44
45
47
47,dil

al

52
52 3,
al

525

54

56,
75%
al

57

59

60
61, al

63 4,
wh ,
me
al

64

70
72

Boiling
point

•c

258

285
297
217

130

246
|?529

17314

241

139
2555
(cor)

244 «4 2

274

213
(cor )

246

1164

338-40
(cor)

18715

"B

1 5?1850

1 570760

DS°

1 373'"

1 233|°

1 07 IS"

Picrate

95
81
69-71,

red-br ,
unst tn
air

162

785-
800,
yel

47-8, or -
red,
unst in

air

Sulfon-
amide

3,4-rfi
162 3,
al

2,3,4-

tn
123 4

148, al

4,4'-</i

245
55, al

Nitro-
denvative

in 122

di 100

5-mono
106, ac
a

2-mono
72, yel ,
2,3-rfj
177,2,5-
di 202

di 95

4-tnono
98, pa
yel , al

79

Bromo
derivative

mono oil.
di oil.
4,5,6-rn
73 4

2 mono
96 7,dil
al , 2,4-
di 129-
30, al , 2,
4.6-tri
145, al

di 142,
ac a

1 3,5-
Tri

nitro
benzene
addition

com-
pound

81, pa
yel

di
865,
red

35
Dinitro

ben
zoate

Miscellaneous

Reduct — • m-

Anisidme, (Pic-

rate, 169d )

Acetate, 81

Reduct — »p-Ani-

sidme, 57

N-Formyl,81,N-

Acetyl, 130-2,
w , N-Benzoyl,
216 7

/>-Nitrobenzoate,
84

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE VIII . O R G A N I C D E R I V A T I V E S OF ETHERS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

43

44

45
46

47

48

49

50

51

52

53

54

55

Name

Hydroquinone diethyl ether
(1,4-Diethoxybenzene)

Methyl 2-naphthyl ether
(Nerolm)

2,4,5-Tribromophenetol
4-Ethoxybiphenyl (4-

Biphenyl ethyl ether)
Benzyl 1-naphthyl ether

2-Phenyl-2-phenoxy-
ethanol

4-Aminodiphenyl ether

Biphenylene oxide (Di-
benzofuran)

4-Methoxybiphenyl (4-
Biphenyl methyl ether, 4-
Phenylamsole)

1 ,2-Diphenoxyethane
(Ethylene glycol diphenyl
ether)

Benzyl 2-naphthyl ether (2-
Benzyloxynaphthalene)

Anisoin (4,4 -Dimethoxy-
benzoin)

Hydroquinone dibenzyl
ether ( 1 ,4-Dibenzyloxy-
benzene)

Melting
point,

•c

72

73
(cor ),
eth

73
76,74

77
(cor)

81

835,
84, w

86,
wh ,
al

90,89

98, al

101 5
(cor ),
al

113

128-9,
al

Boiling
point,

•c

273

I8813

200"

189"

288
(cor)

d

"8

-.

Df° Picrate

1165-
70, dk
ye l ,
1130-
35

85-100
(cor)

94

1230
(cor)

Sulfon
amide

150 1,
al

!>-mono
91 2,
a l .
3,5-di
137-8,
yel.
a l .
3,4'-rfi
171

4,4'-(/i
228-9,
al

Nitro
derivative

mono 49,
yel , 2,3-
di 130,
yel , al ,
1 ^ /itZ, J-ut

176, yel ,
al

1 -mono
128,
1,6,8-
tri
215d

79

It-mono
181-2,
di 245,
ac a

3-mono
79,
4 '-mono
144, pet ,
3,4'-</i
134,
3,5-A
87, pet

2'A'-di
2152
(cor ),
pa yel ,
acet

83

Bromo
derivative

x-mono
62 3, pet
eth'
1 -mono
83-4,
1-mono
77 8,
6-mono
108

di-p
134-5,al

1,3,5-
Tn-

nitro-
benzene
addition

com-
pound

865

935,
yel

96, yel

3,5-
Dinitro-

ben-
zoate

Miscellaneous

p-Nitrobenzoate,
87

N-Acetyl, 127,
N-HC1, 122

Methyl ether.
52-3, ye l , CC1,,
Ethyl ether,
103-4, a l -w

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE V I I I . O R G A N I C D E R I V A T I V E S O F ETHERS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

56

57

58

59

Name

Anisil (4,4'-Dimethoxy-
benzil)

Antiarol (5-Hydroxy- 1,2,3-
tnmethoxybenzene)

Anhalamine(6,7-Di-
methoxy-8-hydroxy-
1 ,2,3,4-tetrahydroiso-
quinohne)

7-Methoxyquinoline

Melting
point

°c*c

133,
yel

148, w

187-8,
al

210

Boiling
point

*f\^

287""

"n D{" Picrate

234-6

229

Sulfon
amide

Nitro
derivative

Bromo
derivative

1 35
Tri

nitro
benzene
addition

com
pound

3 5-
Dimtro-

ben
zoate

Miscellaneous

Monoxtme, 133,
syfl-Dioxtme,
217,an«-Dt-
oxtme, 195, bz ,
Disemicarba-
zone, 254 5. dil
ac a , Dthydra-
zone, 118

Acetyl, 74, al ,
Methyl ether.
47, bp 271

Dibenzoyl, 128-9,
N-Benzoyl, 167 8

•Derivative data given in order m p , crystal color, solvent from which crystallized
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EXPLANATIONS AND REFERENCES TO TABLES IX AND X

Phenylhydrazone *

RCHO + H2NNHC6H5 — RCH=NNHC6H5 + H2O

RR'CO + H2NNHC6H5 -* RR 'C=NNHC 6 H 5 + H 2O

Phenylhydrazone

From the carbonyl compound with phenylhydrazlne in methanol or ethanol
For directions and examples see Cheroms pp 497 8 Shnner, p 131
From the carbonyl compound with phenylhydrazlne in aqueous acetic acid
See Wild, p 111
From the carbonyl compound with phenylhydrazlne in methanol in the presence of acetic acid
See Cheroms, p 511
From the carbonyl compound in alcohol with phenylhydrazlne hydrochlonde and sodium acetate in water
See Vogel, p 721

p-Nitrophenylhydrazone *

RCHO + O2N—(' V- NHNH 2 -» O2N—(( V- NHN=CHR + H2O

RR'CO + O2N—(x N)—NHNH2 — O2N—P ^>—NHN=CRR' + H2O

p Nitrophenylhydrazone

From the carbonyl compound with />-nitrophenylhydrazme and a catalytic amount of acetic acid in al-
cohol

For directions and examples see Shrmer, pp 131, 219, Vogel, p 722, Wild, p 112
From the carbonyl compound in alcohol or water with /j-mtrophenylhydrazine in aqueous acetic-hydro-

chloric acids
See G Petit, Bull Soc Chim France, 141 (1948)

2 4-Dmitrophenylhydrazone (DNP-derivative) *

N02 N02

RCHO + O2N—( \-NHNH2 — O2N—/ \—NHN=CHR + H2O
\ . ..—..J

RR'CO + O2N—(( V-NHNH2 — O 2 N — — NHN=CRR' + H2O

DNP 2,4-Dmitrophenylhydrazone

From the carbonyl compound with 2,4-dmitrophenylhydrazme and sulfunc acid in methanol or ethanol
For directions and examples see Lmstead, p 26, Shnner, p 219, Vogel, p 344, Wild, pp 114-5, O L

Brady and G V Elsmie, Analyst, 51, 77 (1926), O L Brady, J Chem Soc , 756 (1931), H H Strain, J Amer
Chem Soc, 51, 758(1935), O L Brady and S G Jarret, J Chem Soc , 1021 (1950)

From the carbonyl compound with 2,4-dmitrophenylhydrazme and 1% hydrochloric acid in methanol or
ethanol

See Cheroms, pp 499-501, 511, Vogel, p 722, Wild, pp 112-4, C F H Allen, J Amer Chem Soc, 52,
2955(1930), C F H Allen and J H Richmond, J Org Chem , 2,222 (1937)

From the carbonyl compound with 2,4-dmitrophenylhydrazine and acetic acid in diglyme (diethylene
glycol dimethyl ether)

See H J Shine, J Org Chem , 24, 1790 (1959)
From the carbonyl compound in 95% ethanol with 2,4-dmitrophenylhydrazme and concentrated hydro-

chloric acid in diglyme (diethylene glycol dimethyl ether)
See Cheroms, p 501, H J Shine, J Org Chem , 24, 252 (1959),7 Chem Ed, 36, 575 (1959)

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLES IX AND X (Continued)

From the carbonyl compound rn ethanol with 2,4-dmitrophenylhydrazme in 85% phosphoric acid
See Vogel, p 344, G D Johnson, J Amer Chem Soc , 73, 5888 (1951), 75,2720(1953)
From the carbonyl compound with 2,4-dmitrophenylhydrazine and sulfunc acid in isopropyl alcohol
See N R Campbell, Analyst, 61, 391 (1936)
From the carbonyl compound with 2,4-dmitrophenylhydrazine in pyndme
See E A Braude and C J Timmons,./ Chem Soc , 3131 (1953)

Semicarbazone *

RCHO + H2NNHCONH2 — RCH=NNHCONH2 + H2O

RR'CO + H2NNHCONH2 —• RR'C=NNHCONH2 + H2O

RR'CO + (CH3)2C=NNHCONH2 — RR'C=NNHCONH2 + (CH3)2CO
Semicarbazone

From the carbonyl compound with aqueous semicarbazide hydrochlonde and sodium acetate
For directions and examples see Cheroms, pp 503-504, 512, Shrmer, p 218, Vogel, p 344, Wild, p 121,

A Michael, J Amer Chem Soc , 41,417 (1919)
From the carbonyl compound in ethanol with aqueous semicarbazide hydrochlonde and sodium acetate
See Lmstead, p 27, Shrmer, p 218, Wild, p 122, R L Shrmer and T A Turner,/ Amer Chem Soc, 52,

1267(1930)
From the carbonyl compound and acetone Semicarbazone in acetic acid
See B Angla, Ann Chim Anal Chim Appl, 22, 10 (1940)

Thiosemicarbazone *

RCHO + H2NNHCSNH2 — RCH=NNHCSNH2 + H2O

RR'CO + H2NNHCSNH2 -» RR'C=NNHCSNH2 + H2O

Thiosemicarbazone

From the carbonyl compound with thiosemicarbazide and sodium acetate in water, alcohol or acetic acid
For directions and examples see Cheroms, pp 503, 512, Wild, p 128, F J Wilson and R Burns, J

Chem Soc, 121, 873 (1922), W Baird, R Burns and F J Wilson, J Chem Soc, 2527 (1927), M Busch, J
prakt Chem , 124, 301 (1930), P P T Sah and T C Daniels, Rec Trav Chim , 69, 1545 (1950)

Phenylsemicarbazone *

RCHO + H2NNHCONHC6H5 — RCH=NNHCONHC6H5 + H2O

RR'CO + H2NNHCONHC6H5 — RR'C=NNHCONHC6H5 + H2O
Phenylsemicarbazone

From the carbonyl compound with phenylsemicarbazide in alcohol or acetic acid
For directions and examples see P P T Sah and T -S Ma, J Chinese Chem Soc, 2, 32 (1934), C A ,
28,3713(1934)

Oxime *
RCHO + NH2OH — RCH=NOH + H2O

RR'CO + NH2OH — RR'C=NOH + H2O
Oxime

From the carbonyl compound with hydroxylamme hydrochlonde and pyndme in ethanol or without
solvent

For directions and examples see Cheroms, p 513, Shrmer, p 254, Vogel, p 345, J B Buck and W S Ide,
J Amer Chem Soc, 53, 1536 (1931), W E Bachmann and C H Boatner, J Amer Chem Soc, 58, 2097
(1936), W E Bachmann and M X Barton, J Org Chem , 3,300(1938)

For a modification of the above method in aqueous alcohol
See W M D Bryant and D M Smith,./ Amer Chem Soc, 57,57 (1935)
From the carbonyl compound with hydroxylamme hydrochlonde and sodium hydroxide in methanol or

aqueous ethanol

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLES IX AND X (Continued)

See: Cheronis, p. 513; Shriner, p. 255; Vogel, p. 721; Wild, p. 121.
From the carbonyl compound with hydroxylamine hydrochloride and potassium hydroxide in 95% ethanol.
See: Shriner, p. 255.
From the carbonyl compound with hydroxylamine hydrochloride and sodium or potassium acetate in

water or aqueous ethanol.
See: Linstead, p. 27; Vogel, pp. 343, 345; J. S. Buck and W. S. Ide, J. Amer. Chem. Soc., 53, 1536 (1931).
From the carbonyl compound with hydroxylamine hydrochloride and sodium carbonate or bicarbonate

in water or aqueous ethanol.
See: Wild, p. 120.

Dimethone derivative (Methane derivative).*

R H «
RCHO + 2(CH3)2C CH2 | | | I

\ / (CH3)2C^ .C^ ^X /C(CH3)2
CH2—CO ^CH2 ^O <y CH2

Methone (Dimedone) Dimethone derivative

This derivative is specific for aldehydes only.
From the aldehyde and methone (dimedone; 5,5-dimethyl-l,3-cyclohexanedione; dimethyl dihydroresor-

cinol) in aqueous ethanol or methanol.
For directions and examples see: Cheronis, p. 505; Linstead, p. 27; Shriner, p. 220; Vogel, p. 333; Wild,

pp. 136-7; D. Vorlander, Z. Anal. Chem., 77, 241 (1929); Z. Angew. Chem., 42, 46 (1929); W. Weinberger, Ind.
Eng. Chem., Anal. Ed., 3, 365 (1931).

From the aldehyde with methone and a catalytic amount of piperidine in aqueous ethanol.
See: E. C. Horning and M. G. Horning, J. Org. Chem., 11,95 (1946).

Anhydride of dimethone derivative (substituted octahydroxanthenej. *

O. R^

,C\ /
CH

r-^ %>.

/H
c\

HC'
1

O

^ CH2

^CHf'0"3*2

O

.C.
+ H C C'

— ' l II
(CH3)2C /C.

>H2

\

/C\

^

O

r.
. CH2

k ̂>H2

Dimelhone derivative Dimethone anhydride derivative
(substituted octahydroxanthene)

From the dimethone derivative with acetic anhydride.
For directions and examples see: Cheronis, p. 505; Vogel, p. 333.
From the dimethone derivative and a catalytic amount of hydrochloric acid in water or in ethanol.
See: Cheronis, p. 505; Linstead, p. 27; Shriner, p. 220; Vogel, p. 333; Wild, p. 137; E. C. Horning and M.

G. Horning, / Org. Chem., 11,95 (1946).

o-Dianisidine spot test.

CH3O OCH3 CH3O OCH3
\ / \ /

RCHO + H2N—(^ / \ \~NH2 -* RCH=N—/ \~\ /~ N=CHR

Schiffbase
(colored)

This test is usually applicable to aldehydes only.
From the aldehyde and a saturated solution of o-dianisidine(4,4'-diamino-3,3'-dimethoxybiphenyl) in gla-

cial acetic acid.
For directions and examples see: F. Feigl, Spot Tests in Organic Analysis, 6th Ed., Elsevier Publishing Co.,

New York, 1960, p. 225; R. Wasicky and O. Frehden, Mikrochim. Acta, 1, 55 (1927).

'Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.
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TABLE I X . O R G A N I C D E R I V A T I V E S O F A L D E H Y D E S
a) Liquids 1) Listed in order of increasing atmospheric b.p.*

No

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Name

Formaldehyde
(Methanal)

Trifluoroacelalde-
hyde

Acetaldehyde
(Ethanal)

Propionaldehyde
(Propanal)

Clyoxal

Acrolein (Acralde-
hyde)

Propynal (Propargyl
aldehyde)

2,2,2-Trifluoro-
propionaldehyde

Isobutyraldehyde

2-Methyl-2-propenal
(Methacrolem)

n-Butyraldehyde
(Butana!)

Trimethylacetalde-
hyde (Pivaldehyde)

Chloroacetaldehyde

2-Chloropropion-
aldehyde

Dichloroacetalde-
hyde

Boiling
point,

•c

-21

-20

202

48 9

50

524

55

56"s

64

735

747

75

85-6

86

895-
905

Melting
point

•c

-91

-1235

-81

15

-877

-659

-97 1

3,6

"B

1 3392",
1 3316

1 364

1 4025

1 3730

1 4191

1 38433

1 3791

1 431"

Semi
carba-
zone

169

162 3

89, bz -
i g r ,
154, w

270

171, w

,

1256

198

955,

Igr ,
106

190

134-5d,
148, al

155-6,
using
only 1
equiv-
alent
of re-
agent

24-Di
nitro-

phenyl
hydra-
zone

167,
yel al

151

stable
168,
al un-
stable
157,
mix
ture
148

148, or ,
150,
red.
155

328

165

151

187, or -
yel,
al , 182

206

123, al

2 10, yel

^-Nltro
phenyl-
hydra
zone

181 2,

y e l ,
bz

1285

125,
yel .
50%
al

311

150-1

130 1,
or -
yel,
al

87,
yel ,
a l ,
93 5,
red

Phenyl-
hydra-
zone

145

57,99

oil

180

50 1,
hot

Igr,
pyra-
zohne

oil

74, py-
razo-
line

93 5

Oxime

oil

47

40

178

oil

b p
152"s

41

oil

b p
67-9",
using
only 1
equiv-
alent
of re-
agent

Dimeth
one

denv
(Dime

done
denv )

189,
a l .
191 4

139, al

154 6,
al

mono
186,
di
228

192,
50%
al

154

134,
142

Dimeth
one

anhy-
dride

175-6,
al

143

mono
224

163, al

144

141

Miscel
laneous

Thio-
semicar-
bazone,
146

Picrate,
156-7

Phenyl-
osazone,
169-70

Cuderiv ,
160

Hydrate,
b p
805-81

0-Dianisidme
spot test

Cold

pa
yel

or

dk
ol
gn

red
br

Hot

or
br

dk
br

red

vlt
br

Limit
T

50

30

20

01

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE I X . O R G A N I C D E R I V A T I V E S O F A L D E H Y D E S
a) Liquids 1) Listed in order of increasing atmospheric b.p.* (Continued)

No

16

17

18

19

20

21

22

23

24

25
26

27

28

29

30

31
32

33

34

35
36

Name

Methoxyacetalde-

hyde
3-Methylbutanal

(Isovaleraldehyde)

2-Methyl-l-butanal
(a-Methylbutyr-

aldehyde)

Trichloroethanal

(Chloral, Tn-
chioroacetalde-
hyde)

Pentanal (Valeral-

dehyde)

/evr-Butylacetalde-

hyde

2-BuIenal (Croton-

aldehyde)

Dimethylethylacet-
aldchyde

Ethoxyacetaldehyde

2-Isopropylacrolein

2-Butynal

Methylisopropyl-
acetaldehyde

2-Bromoisobutyr-

aldehyde

Diethylacetaldehyde
(2-Ethylbutyralde-

hyde)

Methyl-n-propyl-
acetaldehyde

2-Methyl-2-butenal

n-Propoxyacetalde-

hyde
Isobutylacetalde-

hyde(lsocapro-
aldehyde)

Paraldehyde (Acet-
aldehyde tnmer)

2-Pentenal
3-Methoxyisobutyr-

aldehyde

Boiling

point,
•c

92

925

92-3

98

1034

103

104

104

106

107 9
105

HO755

114

115

116
117

116737

116 9
119748

,217.3

124 47S!

125
129

Melting
point,
•c

-51

20, tri-

-575

-91 5

-69

126

"g

1 3950

1 39225

1 3942

1 45572

1 3947

1 4150

1 4362205

1 3956

1 4223
1 446"

1 3998"

1 4518"

1 4025

1 4049

1 403027

Semi-
carba-
zone

107

103 5,
bz-
pet
eth

90d

199

99, bz -
It pet

102

216

127

180

24-Di
nitro-

phenyl-
hydra
zone

124 5

123,
yel -
or , al

120

131

98,yel ,
al , 107

147

190,
mm ,
bz-i t
pet

116 7
me al

165
136

124

95, pa -
or , l t
pet ,
129
30, al

103

86

99

102

p-Nitro-
phenyl-
hydra-
zone

115

110 1,
al

131,
yel

184 5

113 4,
al

123

Phenyl-
hydra-
zone

oil

56

Oxime

485

56

52, pet
eth

119

b p
1033S

Dimeth-
one

denv
(Dime
done

denv )

154-5,
al

1045

183

102,
me
al

Dimeth
one

anhy
dnde

173
(cor)

113

163,
sint ,
167

Miscel-
laneous

Thio-
semicar-

bazone,
52 3

Hydrate,
51 7

Thio-
semicar-
bazone.
65

Phenyl-
semicar-
bazone,
126-7

Decom-
poses in
w

Dilute
acid— •
Acetal-

dehyde,

b p 202

o-Dianisidine
spot test

Cold

dk
red

dk
ol
grn

Hot

dk
b r -
red

dk
red
br

Limit,
1

2

4

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IX . O R G A N I C D E R I V A T I V E S OF A L D E H Y D E S
a) Liquids 1) Listed in order of increasing atmospheric b.p.* (Continued)

No

37

38

39

40

41

42

43

44

45
46
47

49

50
51
52

53

54

Name

3-Chloropropion-
aldehyde

Hexanal (Capro-
aldehyde)

Ethylisopropylacet-
aldehyde

33-Dimethyl-
pentanal

3-Methyl-2-butenal
(3-Methylcroton-
aldehyde)

Cyclopentanecar-
boxaldehyde

2-Methylpenten-2-
al-1 (3-Ethyl-2-
methylacrolem)

Tetrahydrofurfural

5-Methylhexanal
3-Furaldehyde
1-Cyclopentenyl-
formaldehyde

2-Chloro-2-butenal
(2-Chlorocroton-
aldehyde)

2-Hexenal
3-Hexenal
ieptanal (Enanth-
aldehyde)

Ethylisobutylacet-
aldehyde
Ji-n-propylacetal-
dehyde

Boiling
point
•c

130-1

131

1335

134

135

136

1368

142-3"9

144750
144732

146

147-50

150
150
155

155

161

Melting
point

•c

-45

»B

1 475 1S

1 4068

1 4086"

1 4292

1 4526

1 4488

1 4473
1 43658

1 4114
14945
1 482821

1 47823

1 447013

1 4125

4142"

Semi
carba
zone

106, bz -

pet
eth

223

124

207

166

117
211
208

76
47

109, al

98

01

24-Di
nitro

phenyl
hydra
zone

104, or -

yel

121

102

182

159,
red al

134

irr>

108,
yel , al

p Nitro
phenyl
hydra
zone

188

39

73

Phenyl
hydra
zone

58-60

1495

Oxime

51, pet

eth
me al

48^88

57

b p
126"

Dimeth
one

denv
(Dime
done

denv )

1085,
dll

al

135

Dimeth
one

anhy
dnde

12

Miscel
laneous

Tnmer
355.dll
HC1-
abs al
b p
170

Phenyl-
semicar-
bazone,
135-6

Cone
HC1 —
brt red
col a
Benzyl-
ct
phenyl
hydra
zone
67 me
al

Cyano-
hydnn
b p
137 826,
ID'
14762

o-Dianisidine
spot test

Cold

red-
br

Hot

red

Limit
1

9

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IX. ORGANIC DERIVAT IVES OF ALDEHYDES
a) Liquids 1) Listed in order of increasing atmospheric b.p.* (Continued)

No

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

Name

2-Furancarbox-
aldehyde( Fur-
fural)

Hexahydro-
benzaldehyde

2-Ethylhexanal-l
(n-Butylethyl-
acetdldehyde)

2,2,3-Trichloro-n-
butyraldehyde
(n-Butylchloral ,
Crotonchloral)

Bulanedial
(Succmaldehyde)

Octanal(n-Octalde-
hyde Capryl-
aldehvde)

2-Ethyl-3-n-propyl-
acrolein

3-Fluorobenz-
aldehyde

2,2,2-Tribromo-
ethanal (Bromal)

4-Fluorobenz-
aldehyde

2-Fluorobenz-
aldehyde

Benzaldehyde

Nonanal(Pelargon-
aldehyde)

5-Methylfurfural

Glutaraldchyde

Phenylethanal
(Phenylacetal-
dehyde)

Boding
point,

°C

161 7

162

163

1645
5 5

169-70d

171

173

173

174. yel

1745 "

175

179

185

187

187-9d

194

Melt ing
point

•c

-365

-445

-26,

f p
-556

33

"15

1 52608

1 4495"

1 4150

1 47554

1 4254

1 42167

1 4518"

1 5446

1 4273

1 51472'

I 4330"

1 53191

Semi-
carbd

zone

202

173,
176,w

254d

98,dil
me al
101

150 1,
153
.

222,
233-5,
r htng

100 84,
me al

211'

I53.dl l
al , 156

24-Di-
nilro-

phenyl-
hydra
zone

212 4,

yel,
230
(cor ).
red.
mix-
ture
185

172

114 5,
dil al ,
120 1,
yel , al

280

106,
yel.
al ,96

124 5
122

237, or.
al

100
(cor ),
yel , al

212
(cor)

121,
grn -
yel .
al, 110

p Nitro
phenyl-
hydra
zone

54

80, brt
yel

202

212

205

190,
red.
al
234
6,262

130,
red

169

Phenyl-
hydra-

zone

97

114

147

90

158,
154 5

147-8

58,
Igr,
62-3

Oxime

a 75-6,
pet
eth.iS
91 2,
al

90-1,
pet
eth

65

d, 172

60, me
al

63

115

syn
116 7,
ami 86

63

a 35
(sta
ble) 0
130,
eth

64, pet
eth

syn
112,
anil
51-2

di 175,
178,w

97-8,
eth.
100

Dimelh
one

denv
(Dime
done

denv )

I60d

90, dil
al

193

86

165

Dimeth
one

anhy
dride

162 5

101

200

126

Miscel-
laneous

Phenyl-
semicar
bazone,
180 1

Oxime-
HC1,
107-8d

N H , —
Butyl-
chloral
ammo-
nia, 62

Polymer,
65

Thio-
semicar-
bazone.
94-94 5

Mono-
hydrate,
535

Phenyl-
semicar-
bazone,
180 1

Phenyl-
semicar-
bazone,
131 2

o-Diamsidine
spot test

Cold

dk
red-
vlt

no
reac

or

dk
br-
red

Hot

dk
bl-
vlt

dk
grn

red-
or

dk
br

Limit,
>

002

40

3

polym

* Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E I X . O R G A N I C D E R I V A T I V E S O F A L D E H Y D E S
a) Liquids 1) Listed in order of increasing atmospheric b.p.* (Continued)

No

71

72

73

74

75

76

77

78

79

80

81

82

83

Name

2-Hydroxybenz-
aldehyde (Salicyl-
aldehyde)

2-Thiophenecarbox-
aldehyde

3-Methylbenz-
aldehyde (3-Tolu-
aldehyde)

2-Methylbenz-
aldchyde (2-Tolu-
aldehyde)

4-Methylbenz-
aldehyde (4-Tolu-
aldehyde)

d-Citronellal
(d-Rnodmal)

Decanal (Capralde-
hyde)

2-Chlorobenz-
aldehyde

Phenoxyethanal
(Phenoxyacetalde-
hyde, Glycolalde-
hyde phenyl ether)

3,5-Dimethylbenz-
aldehyde

3-Phenylpropion-
aldehyde (Hydro-
cinnamaldehyde)

Citral a. (Geramal)

Citral b. (Neral)

Boiling
point

•c

197
(cor)

198

199

200

204 5

207

207-9

213-4

215d

220-2

224

228d

228d

Melting
point

°C

-7,

f p
1 6

11

9

"n

1 574

1 5950"

1 5413"

1,5481

1 5454

1 4485

1 4287

1 56708

1 5380"

1 5385

1 48752

1 4900

Semi
carba

zone

231

204
223 4

209 al ,
212,
218

234, a l .
215

83-4,
c h l ,
ppt by

Igr
91 2

102

146.
ye l ,
225,
pyr ,
229-
30, me
al

145

201 2

127, dl

164, me
al

HC1
171,
mix-
ture
132,
NaOAc

24-Di
nitro

phenyl
hydra-
zone

248. red.
abs
al
252d,
It red.
ac a

242

212, 194

193 4,
red.
ac a

2325
4 5
( c o r )
or -
yel al
PhNO2

78, yel ,
al

104, yel

2136
(cor ),
209,
or red.
xyl

149,
yel , al

108-10.
red-or
al , 116

96, red-
or ,al

p Nitro-
phenyl
hydra
zone

227,
red-
br ,
al

157

222,
red,
al

2005
(cor ),
dk
red.
ac a

237 8,
red,
a l ,
241,
br-
red.
249,
or

122 3,
yel .
dil
al

Phenyl
hydra

zone

142

119
139

91,

I g r ,
84

101,
105
6. I l l

112-3,
al ,
121

86

86, pa
yel .
al

Oxime

57,63

60, Igr

49

79-80,
110

oil

69.dll
me al

a 75-6,
a l , / 3
101 3

95, pet
eth

93-4 5,
dil al
97
(cor)

143 5

Dimeth-
one

denv
(Dime

done
denv )

172

167

77 9,
dil
al

91 7,
dil
al

205d,
al

Dimeth
one

anhy
dride

208,
70%
al

206

215

173

224 6
(cor ),
al

Miscel-
laneous

p-Nitro-
benzo-
ate, 128

Thio-
semicar
bazone.
99-100

Oxid —
acid,
170,al

o-Dianisidme
spot test

Cold

or

dk
or -
red

dk
or -
red

dk
or -
red

dk
grn

pa ol

dk
red

dk
red

Hot

or

ch
red

ch
red

ch
red

brt
red

dk
br

red
blk

red
blk.

Limit,
1

5

5

5

5

10

200

0 1

0 1

•Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E I X . O R G A N I C D E R I V A T I V E S O F A L D E H Y D E S
a) Liquids 1) Listed in order of increasing atmospheric b.p.* (Continued)

No

84

85

86

87

88

89

90

91

92

93

Name

2,6-Dimethylbenz-
aldehyde

3-Methoxybenz-

aldehyde(3-Ams-
aldehyde)

3-Bromobenz-
aldehyde

4-Isopropylbenz-

aldehyde (Cumal-
dehyde)

3-Ethoxybenz-

aldehyde
4-Methoxybenz-

aldehyde(4-Amsal-
dehyde)

3-Phenylpropenal
(Cinnamaldehyde)

4-Ethoxybenz-

aldehyde

3,4-Diethoxybenz-
aldehyde(Proto-

catechualdehyde
diethyl ether)

Diphenylacetalde-
hyde

Boiling
point,

'C

228'"

230

234-6

236

2455

248

252d

255, 249

277-80

315-6d

Melting
point

•c

I I

3 4

2 5

-75

13-4

"a

1 5538

1 5301

1 5408

1 5731

1 61949

Semi
carbd

zone

158

233d

205

211, me
al

210,203

215 6
w

202d,

al . 208

162

24 Di
mtro

phenyl-
hydra-
zone

241, red
bz.
243,
red, ac
a ,
244 5,
al -chl

253 4d ,
red, ac
a , 250,
red.
xyl

255d,
red.
ac a

/> Nitro
phenyl
hvdra
zone

171

220

190, al

160,
red-
vlt

195,
red.
al

Phenyl
hydra
zone

76

141

129. al

120 1,
wh ,
dil
al

168,
ye l .
dil
al

Oxtme

39 40
pet
eth.
112

72

a 52,
al 0
111

a' 64-
5, bz
a 4 5
(from

a' on
fu-
sion)

0 133,
bz

a 64-5.
I g r . / S
1385,
bz

svn
157
ami
118

98

a 120,
(3 106

Dimeth-
one

denv
(Dime-

done
denv )

170-1,
al

144 5
(cor ),
al

213
(cor ),
al
161,
al

Dimeth
one

anhy
dride

172 3

243
(cor ),
al

175, al

Miscel
laneous

Phenyl-
thio-
semicar-
bazone.

153

Oxid —
acid.

165

Oxid —
Benzo-

phenone
48

o Dtanisidme
spot test

Cold

dk or

dk
red

dk
or

dk
ch
red

Hot

red
br

ol
yel

red-
br

ch
red

Limn
1

04

3

04

005

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IX. O R G A N I C D E R I V A T I V E S OF ALDEHYDES
a) Liquids 2) Reduced pressure b.p. only (listed in order of increasing semicarbazone m.p.)*

No

I

2

3
4

5

6

7

8

9

10

I I

12
13
14
15
16
17
18

19

20

21

22

23

24

2S

Name

7-Methyloctanal
3-1 2-Fury 1 Ipropionalde-

hyde
2-Methyloctanal
2,3-Dichloro-n-butyr-
aldehyde

Octanal (n Octalde
hyde)

I ndecanal (Hen
decanal)

Tridecanal (n Tndecyl
aldehyde)

2-Hydroxypropionalde-
hyde

2-n-Amylcinnamalde-
hyde (2 n Pentyl
cinnamaldehyde
Jasmmaldehvde)

2-Methyl-3-phenvl-
propionaldehyde

2-H>droxy-2-methyl
hexanai (n Butyl
methylglycolalde
hyde)

Phenoxyacetaldehyde
2-Ethyl-2-hexenal
2-Ethyl-3-hexenai
Cyclohexylacetaldehyde
2-Nonenal
2-Hepienal
2,3,6-Tnmethylbenz-

aldehyde
3,5-Dimethylhexahydro-

benzaldehyde
2-Hydroxv-2-phenyl-

propionaldehyde
(Methylphenylglycol
aldehyde)

2,4,6-Tnmelhylbenz-
aldehyde

2-Hvdroxv-2-phenyl-
butvraldehyde (Ethyl
phenylglycolaldehyde)

2-Hvdroxvbutvralde
hvde(Aldol)

1,2,3,4-Tetrahydro-2-
naphthaldehyde

2-<l-Naphthvl)-
propionaldehyde

Boiling
point

°C

94.20

7014

83 20

58
60'°

813'

120'°

I368

1149

161
31J

90»

87 8J

83
73 ">
84"
58 10

12621

8514

114'°

71"

1014

98"
128"

110
11

83'

92'

I322

Melting
point

•c

-4

15

"D

1 4470

1 46I82 1

1 4217

1 4324"

1 5381

1 5360

1 450925

1 4426
1 4314

1 5524

Semi
carba
zone

80
80

80
96 7

98 101

103 me
al

106 al

114 w

118

121

143

146
152
156
159
165
169
169

171

182 3

188

188

194

197

204

2 4 D i
nitro

phenyi
hydra
zone

100

106

yel
104
yel

108

164
red
al

138
125

125
126

p Nitro
phenyi

lydrazone

80

127

113
116

1 0 9 I I
red yel
dil al

Phenyi
hydra

zone
Oxime

oil

59 60

72
wh
me
al

805
dil
al

74 al
w

95

126

s\n
112
anli
51 2

Dl
meth
one

denv
(Dime
done

denv )

898

146 8
30°
me
al

Di
meth
one
anhy
dride

126

Miscellaneous

Timer 47 8

Tnmer 61 5
eth

4 Bromo
phenylhy
drazone
127 8

o Dianisidme
spot test

Cold Hot
Limit

1

* Derivative data given in order m p crystal color solvent from which crystallized
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T A B L E I X . O R G A N I C D E R I V A T I V E S O F A L D E H Y D E S
a) Liquids 2) Reduced pressure b.p. only (listed in order of increasing semicarbazone m.p. I* (Continued)

No

26

27

28

30

31

1.6-Hexanedial (Adipic

dialdehyde)

2-Methylcinnamalde-

hyde

Phenylglyoxal

Cyclohexenecarbox-

aldehyde
2-Phenoxybenzaldehyde

Boiling

•c

94",
70J

124"

108"

70"

153'

Melting

•c

1 4350

1 6057"

1 492 1 1

Semi

zone

dl 206

208, a l -
w

mono

208
9d
yel al
bis
229d

213

215

2 4 Di
nitro

hydra
zone

p Nitro

hydrazone

309

Phenyl

zone

dl

185 6
w

99

Di
melh
one

(Dime
done

deny )

Di
meth

anhy
dnde

91 (mono

hyd )\v
2 Thio

semicarba '

zone, 170

yel al

o Dianisidme
spot test

Cold Hot
Limit

7

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IX. O R G A N I C D E R I V A T I V E S OF A L D E H Y D E S
a) Liquids 3) Miscellaneous; reduced pressure b.p. only (listed alphabetically)*

No

1

2
3

4

5

6

7

8

9

10

II

12
13

14
15

16

17

18

Name

2-Chloroacrolein

4-Chloro-n-butyraldehyde

</,/-2,3-Dichloropropion-

aldehyde

2-Heptynal

2,4-Hexadienal (Sorbalde-

hyde)
4-Hydroxy-n-butyr-

aldehyde

3-Hydroxy-2-isopropyl-
propionaldehyde

3-Hydroxy-3-methyl-

n-butyraldehyde
4-Methoxy-2-methyl-n-

butyraldehyde

5-Methyl-2-thiophene-

carboxaldehyde
3-Methyl-2-thiophenc-

carboxyaldehyde

4-OctenaI

Phenylpropargyl alde-

hyde
2-Phenylpropionaldehyde

3-Pyridinecarboxaldehyde

(Nicotmaldehyde)

2,2,4-Trichloro-n-butyr-

aldehyde

2,4,6-Trihydroxybenzalde-

hyde (Phloroglucmalde-

hyde)

4-Vinyibenzaldehyde (4-

Formylstyrene)

Boiling
point

•c

29
31"

50 1"
48"

54"
65"

68"

84'°

67U

66"

114"

114"

84 1S

116
7"

764

99»

93"

Melting
point,

•c

f p -78

d

"3

1 463

1 44662" s

1 4762

1 4521"

1 5372"

1 4403

1 4280"

1 5782™

1 5833"

1 4463"

1 6032"

1 59602S

Semi
carba
zone

2,4 Di
nitro

phenyl-
hydra-
zone

134 5

74

118

126

88

108

135

/j-Nitro-
phenyl
hydra-
zone

110

142

Phenyl-
hydra-
zone

102

126

149

158

131

Oxime

745

160

108,

Igr

I95d,

(hyd ),
w

Di
meth
one

denv
(Dime
done

denv )

Di
meth-
one

anhy-
dride

Miscellaneous

Diethylacetal,

bp 158 60

Dimethyldcetal,

bp 78-82 ",

nf 1 144

H NO, — acid.

73 5
2,4,6 Triacetate

156 7,al 2-
Benzoate 198

200, chl

o Diamsidme
spot test

Cold Hot Limit
1

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IX. O R G A N I C D E R I V A T I V E S OF A L D E H Y D E S
b) Solids (Listed in order of increasing m.p.)*

No

1

2

3

4

5

'?6

7

8

9

10

11

12

13
14

15

16
17

18

Name

3-Chlorobenzaldehyde

2,3,5,6-Tetramethyl-
benzaldehyde

2-Ethoxybenzaldehyde
(Salicylaldehyde ethyl
ether)

Tetradecanal (Myrist-
aldehyde)

Pentadecanal

Hexadecanal (Palmit-
aldehyde)

1-Naphthaldchyde

Phenylacetaldehyde

4-Methoxy-l-naphthal-
dehyde

(5-Hydroxymethyl)
furfural

Heptadecanal
(Margaric aldehyde)

3,4-Methylenedioxy-
benzaldehyde
(Piperonal)

2-Iodobenzaldehyde
Octadecanal

(Stearaldehyde)
2-Methoxybenzalde-
hyde (o-Amsalde-
hyde, Salicylalde-
hyde methyl ether)

2-Aminobenzaldehyde
4-Diethylaminobenz-

aldehyde

Dodecanal (Lauralde-
hyde)

Melting
point
•c

17 8

20

20 2 6-7

23 3 5

24 5

34

34

34

34, wh

35 6

35-6, 63

37

37
38

38-9

40
41

2 forms
a) 42-3
b) 1 1

Boiling
point
•c

213 4

135"

247 9

166"

160"

292
I62'8

195

200"

115
20°'

263

129"

243-6
(cor)

172'

238

Semi
carba
zone

228,
pyr
230,
me al

270d

219, al

1065,
dil al

1065,
al

107.dll
al ,
108-9

221

156,163

195d
al, recr
to l -
Igr

230,
234,
237

206
108-9

215d,
al

241d,
al

103, 106

2 4-Di-
nitro

phenyl
hydra
zone

248, dk
red.
x y l ,
256, or -
yel

108

106 7,
yel .
pyr -al

108

121

184 red

265d,
xy l ,
266d,
red,
ac a

101,110

2535
(cor ),
red, xyl

106, yel

p Nitro
phenyl-

hydrazone

2l6.dll
al

95 brt
yel

94 5,
yel , al

96 5, yel ,
eth

224

151

185 dk
red, al

199 200,
red

101, yel ,
me al

204-5,
br red

220

90

Phenyl
hydra
zone

134 5,

abs
al

80

mono
63,

101-2
113

140 1,
tol

102 3,
yel.
a l ,
99,
106

79

221
103,
yel-
br

Oxime

a, ann
70 1,
al 0.
syn
118

125

57 9,
pet
eth

825
35,
dil al

86, dil
al

88, yel

98 90

99, 103

77 8,
108

89 5, et
ac

syn
146,
me al ,
ann
112, w

108
89

92, dil
al

135
93

76-7,
eth,
77-8,
me al

Dimeth
one

denv
(Dime
done

denv )

165

177 8,
193,
yel.
al

Di
meth
one

anhy
dnde

220

(cor)

Miscellaneous

ng"
1 55908

Diacetate
88 9,ac
anh

Tnmer, 65

Tnmer, 69 70

Tnmer, 73
Thiosemi-
carbazone.
106 9

Azme 185,
yel , al

Trimer, 77-8,
It pet

Thiosemicar-
bazone, 1 1 1

ng> 1 5598

Thiosemicar-
bazone, 100

o Diamsidine
spot test

Cold

brt
red

Hot

dk
red

Limit
7

4

'Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E I X . O R G A N I C D E R I V A T I V E S O F A L D E H Y D E S
b) Solids (Listed in order of increasing m.p. )* (Continued)

No

19

20

21

22

23

24

25

26

27
28

29

30

31

32

33
34

35

Name

3,4-Dichlorobenz-
aldehyde

3-PhenyIcinnamalde-

hyde
2,4,5-Trimethylbenz-

aldehydc
2-Nitrobenzaldt'hyde

3,4-Dimethoxybenz-
aldehyde (Veratralde-
hyde)

4-Chlorobenzaldehyde

2-Pyrrolecarboxalde-
hyde

Benzylglycol-
aldehyde

Furfural diacetate
4-Chloro-2-hydroxy-

benzaldehyde

Quinoline-4-carbox-

aldehyde

2-Ethyl-4-hydroxy-
benzaldehyde

2-1 2-Furyl }-acrolein

23-Dimethoxy-
benzaldehyde (u-

Veratraldehyde)
9-Hydroxynonanal
2,3-Diphenylpropional-

dehyde
3-Benzyloxybenzalde-

hyde

Melting
point

•c

43 4

44

44

44

44.58

48

50

52

52,eth

525

51 3, tol
(anh ),
84 45
(mono-
h y d )

53

54, Igr

54

54
54

54

Boiling
point

•c

247 8

21014

120'°

285

2 1 4 5
65

217 9

I21 4

220

I23 4

145'

959

137"

120°'
170"

21820

Semi
carba-
zpne

214 5

243

256

177

230,
pyr
233,
me al

183 5,
w

137

212 pa
ye l .
ac a

2195

231d

125

2 4 Di
nitro-

phenyl
hydra
zone

196

265

261 3
(cor ),
or ,
PhNO,
264 5

254
(cor ),
or

p-Nitro-
phenyl-

hydrazone

276 7,
or

263

237, dk
br ,al

182 3,
red, xyl

257, or ,
ac a

261 2
yel al

Phenyl-
hydra-
zone

173,
yel

127

156

121, al

127
75,
It
y e l .
dil
al

139,

Igr

132,
pet
eth

138

Oxime

syn
120
al .on
fusing

anil
114 5

118-9

anil
102
svn
154,
bz

94 5,

Igr

a 110,
0 146

164, bz

155,
col , al

181 2
me al

110 1

99,
al -w

Dimeth
one

denv
(Dime

done
denv )

173

Di
meth-
one

anhy
dnde

Miscellaneous

n{? 1 5939

Benzoate, 70

Picrate, 179

o Diamsidme
spot tesl

Cold

grn
br

Hot

red
br

Limit,
T

5

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IX. O R G A N I C D E R I V A T I V E S OF A L D E H Y D E S
b) Solids (Listed in order of increasing m.p. )* (Continued)

No

36

37
38

39

40

41

42
43

44

45

46

47
48

49

50

51

52

53

54

55

56

Name

3-Chloro-2-hydroxy-
benzaldehyde(3-
Chlorosahcylalde-
hyde)

Octatrienal
Isoquinoline-1-carbox-

aldehydc
Phthalaldehyde

2,3,5-Trichlorobenz-
aldehyde

2-Hvdroxy-5-methyl-
benzaldehyde (5-
Methylsahcylalde
hyde)

3-Iodobenzaldehyde
4-Bromobenzaldehyde

3-Nitrobenzaldehyde

2,5-Dichlorobenz-
aldehyde

2,4,6-Trichlorobenz-
aldehyde

2-Phenanlhraldehyde
Paraisobutyraldehyde

(2,4,6-Tn-isopropyl-
1,3,5-tnoxan)

•
l-Hydroxy-2-naphthal-
dehyde

2-Naphthaldehyde

4-Phenylbenzaldehyde

3-Methoxy-l-naphthal-
dehyde

4-Ethoxy-3-methoxy-
benzaldehyde

3,5-Dichlorobenz-
aldehyde

2,3-Dichlorobenz-
aldehyde

5-Methoxy-l-naphthal-
dehyde

Melting
point,

•c

545 55

55
55 5

56

56 col ,
dil al

56 dil
al

57
57

58

58

58-9

59, 59 5
59 60

59 60,
gm -
yel , al -
w

60, w

60

60, pet
eth

64

65

65 7

66, yel ,
pet eth

Boiling
point

•c

217 8

231-3

195
(cor ),
si de-
polym

150'5

235
4Q748

Semi-
carba-
zone

240-3,
50%
ac a

197

226
228, 229

246

282

245, al

243d,
al

200, al -
w

246, ac
a -w

2,4-Di-
mtro-

phenyl-
hydra-
zone

128,257

293d

270

239d,
scar ,
xyl

p-Nitro
phenyl-

hydrazone

212
207 8

247

230

197, red.
ac a

246, red,
ac a -w

Phenyl-
hydra-
zone

171 2

di 191

149
ye l .
al

155
113

120,
124

104-5,
al

205 6
d , a l .
217 8

189d

1065,
yel .
pet
eth

Oxime

167-8,
dil al

105, w

62
syn 157,

ami

120 122

127 5-8,
dil al

175

145, bz

156.dll
al

149-50

102, a l -
w

112

104, w

Dimeth
one

denv
(Dime-

done
denv )

Di
meth-
one

anhy-
dride

Miscellaneous

5 Nitro
denv . 129,
yel , dil al

Oxid
KMnO,

acid, 162 3
Diacetate, 94,

al

See Isobutyr-
aldehyde
b p 64

o-Dianisidine
spot test

Cold

brt
yel
pot

Hot

brt
yel
ppt

Limit,
7

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IX. O R G A N I C D E R I V A T I V E S OF A L D E H Y D E S
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

57

58

59

60

61

62

63

64

65

66

67

68
69
70

71

72

73

Name

Dibenzofuran-2-
carboxaldehyde

2,6-Dichlorobenzalde-
hyde

2,4-Diniethoxybenz-
aldehyde (j3-
Resorcylaldehyde
dimethyl ether)

Quinoline-2-carbox-
aldehyde

4-Ethoxy-l-naphthal-
dehyde

4-Aminobenzaldehyde

2.4-Dichlorobenzalde-
hyde

4-Dimethylamino-
benzaldehyde

4-Melhylthiazole-5-
carboxaldehyde

Quinoline-6-carbox-
aldehyde

3,4,5-Trimelhoxy-
benzaldehyde
(Gallaldehyde tn-
methyl ether)

4-Iodobenzaldehyde
3-Phenanthraldehyde
4-Hydroxy-3-methoxy-

benzaldehyde
(Vanillin)

2-Hydroxy-l-naphthal-
dehyde

Stilbene-2-carbox-
aldehyde

2-Methoxy- 1 -naphthal-
debyde

Melting
point,
•c

68

70-1

71,dil
al ,69

71, pet
eth
(anh ),
51
(mono-
h y d ) .
w

72

72

72, 74 5

74

75, 72 5

75 6
(anh ),
55
( h y d )

78,75

78
80
80 l,w

82, al

83

84, al

Boiling
point,
•c

165'°

11821

163-5'°

285d

192"

200-1"

Semi-
carba-
zone

153

222

239,
yel , al

219-20

224
275
230,
240d.

240,
yel.
me al

2,4-Di-
mtro-

phenyl-
hydra-
zone

325

257

271d
(cor ),
red, ac
ac , 268

p-Nitro-
phenyl-

hydrazone

250, yel ,
225,
subl

182

201-2

201

227, ac
a, 223

Phenyl-
hydra-
zone

162

204,
yel ,
al

156

148

159,
161

185,
red,
al

121

105,
bz

Oxime

106, w

188

124

136 7

185

191,
yel , al

83 4

145
117 ,w ,

122

157

Dimeth
one

denv
(Dime-
done

denv )

196-8
(cor ),
al

Di-
meth-
one

anhy
dride

228

Miscellaneous

o-Nitro-
phenylhydra-
zone, 154, p-
Bromo-
phenylhydra-
zone, 142

5-Nitro
denv
188 9, me
al

Hydrazone,
160 182, dk
red, Azine,
209, yel ,
PhNO2

Oxime HC1,
1335

Methiodide,
218, yel, al

2,4-Dmitro-
phenyl ether,
131

Picrate, 120

Azine, 255-6,
yel , PhNO2

o-Diamsidine
spot test

Cold

or
br

brt
or
red

or

Hot

red
br

ch
red

brk
red

Limit,
T

04

3

10

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IX. O R G A N I C D E R I V A T I V E S OF A L D E H Y D E S
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

74

75
76

77

78

79

80

81

82

83

84

85

86

87

Name

2,3,6-Trichlorobenz-
aldehyde

Isophthalaldehyde
3,4,5-Trichlorobenz-

aldehyde

Phenylglvoxal hydrate

2,3,4-Trichlorobenz-
aldehyde

Quinoline-8-carbox-
aldehyde

2-Phenylcinnamalde-
hvde

3,5-Dichloro-2-hy-
droxybenzaldehyde
(3 5-Dichlorosahcyl-
aldehyde)

Hydroxyacetaldehyde
(Glycolaldehyde)

3-Chloro-n-butyr-
aldehyde (Trimer)

2,2-Dimethyl-3-hy-
droxypropionaldehyde

2,3,4,6-Tetrachloro-
benzaldehyde

Benzaldehyde-2-
carboxylic acid (2-
Formylbenzoic acid.
Phthalaldehydic acid)

3-Hydroxy-2-naphthal-
dehyde

Melting
point,
•c

86 7

89
90 l , a l

91

91

94 5.dll
al

94, al , 95

95 6

96 7

96 7

97

97 8

98 9
(hyd ),
240-50
(anh )

99-100

Boiling
point

•c

195
200'

28-3313

85">

Semi-
carba-
zone

252-4,
al

a 2l7d

238 9,
bz

188-9,,
al , 195

227d.
dc a

202

>270,
me al

2,4-Di-
nitro-

phenyl-
hydra-
zone

/»-Nitro-
phenyl-

hydrazone

342d,
or ,

PhNO2

309

Phenyl-
hydra-
zone

242
147

di 152

176,
y e l ,
al

125 6,
yel ,
ac a ,
141

153,
pa
yel .
al

162

246-8

Oxime

180

a 129,
di 168

115.dll
al

165-6,
al

195-6,
al -w

(4 1)

120,w

207d

Dimeth-
one

denv
(Dime-
done

denv )

Di
meth-
one

anhy-
dride

Miscellaneous

Ac anh +
ac a +
NaOAc^
2,3,6-tn-
chlorocm-
namicacid,
189, ac d

2-Nitro
denv ,
1185 90
Oxid

aik KMnO,

3,4,5-tn-
chloroben-
zoic acid.
210

Ac anh +
ac a -t-
NaOAc —
2,3,4-tn-
chlorocm-
namicacid.
185

Ac anh +
ac a +
NaOAc — •
dichloro-
coumdrin,
160,bz

Phenylosa-
zone, 178 9,
yel , eth , p-
Nitrophenyl-
osazone, 31 1

o-Dianisidine
spot test

Cold Hot Limit,
T

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE I X . O R G A N I C D E R I V A T I V E S O F A L D E H Y D E S
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

88

89

90

91

92

93

94

95

96

98

99

100

101

102

103

104

Name

5-Chloro-2-hydroxy-
benzaldehyde

9-Phenanthraldehyde

3-Hydroxybenzalde-
hyde

9-Anthraldehyde

4-Nitrobenzaldehyde

2,3.4.5-Tetrachloro-
benzaldehyde

2,3-Dihydroxybenz-
aldehyde

2-Chloro-5-hydroxy-
benzaldehyde

1-Phenanthraldehyde

2,4,5-Trichlorobenz-
aldehyde

3-Hydroxy-2,4,6-tri-
chlorobenzaldehyde

2-Ethoxy-l-naphthal-
dehyde

Metaldehyde

4-Hydroxybenzalde-
hyde

Terephthalaldehyde

2,4,6-Trimethoxybenz-
aldehyde

Melting
point
•c

99 100

101

104 108
(cor ),
w

105

106

106 65

108

1105-
1 5, ac
a

1 1 1 5

112-3,al

113-65,
50% ac
a

115,al

115,246,
(poly-
mers)

116-7,
w

116,118

118

Boiling
point

•c

105"

240

245

Semi
carba
zone

286-7,
ac a

223

198, 199

219,
yel,
al

221,211

226d

236, pa
yel

214-5,
yel ,
al

224,
280d

24-Di
nitra

phenyl-
hydra-
zone

259,

scar ,
xyl
260d ,
red, al

320

280d,
purp ,
ac a ,
260
(mono-
hyd ),
red, w

p-Nitro-
phenyl

hydrazone

265

221 2,
dil ac
a

249

272-3d ,
yel or

266

di 281

Phenyl-
hydra-
zone

150 2

130
1 5,
lol ,
147,
recr
bz

207,
or ,
al

159,
153

167

250 1,
red,
dil
al

,

91

177 8,
a l .
184,
slow
htng

di
278d,
154

Oxime

128 w
123 4

157

90,88

187

ami
133,
129,
syn
182 4

189

170-2,
dil al

72,
112
(anh )

di 200

201-3,
me al

Dimeth-
one

dtnv
(Dime-
done

denv )

146 7,

abs
al

188-90
(cor ),
184

Di
meth
one

dnhy
dnde

246

Miscellaneous

Ac anh +
ac a +
NaOAc —
2,4,5-tn-
chlorocm-
namic acid,
200 1

Azme, 184,
yel , PhNO2-
al

Dil a -»
acetaldehyde.
b p 202

o Diamsidme
spot test

Cold

dk
br
red

or
br

dk
or
red

Hot

dk
ch
red

red
br

ch
red

Limit,
•y

4

1

5

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE IX. O R G A N I C D E R I V A T I V E S OF A L D E H Y D E S
b) Solids (Listed in order of increasing m.p. )* (Continued)

No

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

Name

1-Bromo-l-naphthal-
dehyde

4-Chloro-3-hydroxy-
benzaldehyde

Pyrene-3-carboxalde-
hyde

1,2,3,4-Tetrahydro-
phenanthrene-9-
carboxaldehvde

4,6-Dichloro-3-hy-
droxybenzaldehyde

2,4-Dihydroxybenz-
aldehyde (/3-Rcsorcyl-
aldehvde)

3-Chloro-4-hydroxy-
benzaldehyde

2-Chloro-3-hydroxy-
benzaldehvde

2,6-Dichloro-3-hy-
droxybenzaldehyde

2,4-Dichloro-3-hy-
droxybenzaldehyde

(/./-Glyceraldehvde
(dimer)

2-Chloro-4-hydroxy-
benzaldehyde

3,4-Dihydroxybenz-
aldehyde(Proto-
catechualdehvde)

3,5-Dihvdroxybenz-
aldehyde (a-Resor-
cylic aldehyde)

3,5-Dichloro-4-hy-
droxybenzaldehyde

Hydroxypyru»ic
aldehyde

Diphenylglycol-
aldehyde

Benzaldehyde-3-
carboxylic acid (3-
Formylbenzoic acid)

Melting
point

•c

118

121

126

129

129 30

135-6,
yel . w

139 (cor )

139 95

140 2

141, ac
a

142,40°,,
me al

147 8 w

153 4, w

156 7

158 9
(cor ),
156.dll
al

160

163

175, w

Boiling
point

•c

Semi
carba

zone

238 9,

pa yel

260d

210d ,
yel , v
dil ac
a

236 7,
pa yel

160d

214,
yel al

230d

223 4

236 7d
(cor ),
grn -
y e l .
ac a

242

265

2 4 Dl-
nitro

phenyl
hydra
zone

286d
brt red
AmOH

166 7
(cor ),
50°0 me
al

275d ,
dk red.
me al

p Nitro
phenyl

hydrazone

226 7
vlt red
dil al

244 5
or red.
al

277 8,
or red

284d
dk red
al

Phenyl
hydra
zone

156
60d

175
6d,
w
121 8

164

Oxime

126
(anh )
106
lOd
(mono-
hyd )

191, w

144 5,
w

149
dil al

174 5
dil al

188, al

117 8

194 al

157, xyl

185.dll
al

135

124

I88d

Dimeth
one

denv
(Dime

done
denv )

197

(cor )
50°,,
al
203

145d ,
al

Di
meth
one

anhv
dnde

172
50°0

al

Miscellaneous

Oxid — acid
186

2 Nitro
denv 157

Dibenzoate
96 7 ,al

a Diamsidme
spot test

Cold Hot
Limit

T

•Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E I X . O R G A N I C D E R I V A T I V E S O F A L D E H Y D E S
b) Solids (Listed in order of increasing m.p. )* (Continued)

No

123

124

125

126

127

128

129

130

Name

2-Hydroxybenzalde-
hyde-3-carboxylic
acid (3-Formyl-
sahcylicacid)

4-Hvdroxy-l-naphthal-
dehyde

lndole-3-carboxalde-
hyde

Pentachlorobenz-
aldehyde

3,4-Benzypyrene-5-
carboxaldehyde

3,4,5-Trihydroxybenz-
aldehyde (Gallalde-
hyde)

4-Hydroxybenzalde-
hyde-3-carboxylic
acid (5-Formyl-
sahcyhcacid)

Benzaldehyde-4-
carboxylic acid (4-
Formylbenzoic acid)

Melting
point,

'C

179

181, yei .
w

195, 198

2025

203

212d ,
(mono-
h y d )

248-9

256, w ,
subl

Boiling
point,

•c
Semi
carba
zone

224

24 Di
mtro-

phenyl-
hydra-
zone

p Nitro
phenyl-

hydrazone

226, 234-
6d

Phenyl-
hydra-
zone

188, al

198

1525
(cor ),
yel ,
al

219,al

226

Oxime

193,
yel , w

201
(cor ),
bz

195-
200d

179

208-10

Dimeth
one

denv
(Dime-

done
denv )

Di-
meth
one

anhy
dride

Miscellaneous

Hydrazone,
220-36, dk
red Azine,
236, yel ,
PhNO,

o-Diamsidine
spot tes

Cold Hot Limit
Y

'Derivative data given in order m p , crystal color, solvent from which crystallized
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EXPLANATIONS AND REFERENCES TO TABLES IX AND X

Phenylhydrazone *

RCHO + H2NNHC6H5 — RCH=NNHC6H5 + H2O

RR'CO + H2NNHC6H5 -* RR 'C=NNHC 6 H 5 + H 2O

Phenylhydrazone

From the carbonyl compound with phenylhydrazlne in methanol or ethanol
For directions and examples see Cheroms pp 497 8 Shnner, p 131
From the carbonyl compound with phenylhydrazlne in aqueous acetic acid
See Wild, p 111
From the carbonyl compound with phenylhydrazlne in methanol in the presence of acetic acid
See Cheroms, p 511
From the carbonyl compound in alcohol with phenylhydrazlne hydrochlonde and sodium acetate in water
See Vogel, p 721

p-Nitrophenylhydrazone *

RCHO + O2N—(' V- NHNH 2 -» O2N—(( V- NHN=CHR + H2O

RR'CO + O2N—(x N)—NHNH2 — O2N—P ^>—NHN=CRR' + H2O

p Nitrophenylhydrazone

From the carbonyl compound with />-nitrophenylhydrazme and a catalytic amount of acetic acid in al-
cohol

For directions and examples see Shrmer, pp 131, 219, Vogel, p 722, Wild, p 112
From the carbonyl compound in alcohol or water with /j-mtrophenylhydrazine in aqueous acetic-hydro-

chloric acids
See G Petit, Bull Soc Chim France, 141 (1948)

2 4-Dmitrophenylhydrazone (DNP-derivative) *

N02 N02

RCHO + O2N—( \-NHNH2 — O2N—/ \—NHN=CHR + H2O
\ . ..—..J

RR'CO + O2N—(( V-NHNH2 — O 2 N — — NHN=CRR' + H2O

DNP 2,4-Dmitrophenylhydrazone

From the carbonyl compound with 2,4-dmitrophenylhydrazme and sulfunc acid in methanol or ethanol
For directions and examples see Lmstead, p 26, Shnner, p 219, Vogel, p 344, Wild, pp 114-5, O L

Brady and G V Elsmie, Analyst, 51, 77 (1926), O L Brady, J Chem Soc , 756 (1931), H H Strain, J Amer
Chem Soc, 51, 758(1935), O L Brady and S G Jarret, J Chem Soc , 1021 (1950)

From the carbonyl compound with 2,4-dmitrophenylhydrazme and 1% hydrochloric acid in methanol or
ethanol

See Cheroms, pp 499-501, 511, Vogel, p 722, Wild, pp 112-4, C F H Allen, J Amer Chem Soc, 52,
2955(1930), C F H Allen and J H Richmond, J Org Chem , 2,222 (1937)

From the carbonyl compound with 2,4-dmitrophenylhydrazine and acetic acid in diglyme (diethylene
glycol dimethyl ether)

See H J Shine, J Org Chem , 24, 1790 (1959)
From the carbonyl compound in 95% ethanol with 2,4-dmitrophenylhydrazme and concentrated hydro-

chloric acid in diglyme (diethylene glycol dimethyl ether)
See Cheroms, p 501, H J Shine, J Org Chem , 24, 252 (1959),7 Chem Ed, 36, 575 (1959)

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives

141

Handbook of tables for Organic Compound Identification, © 1967 CRC



EXPLANATIONS AND REFERENCES TO TABLES IX AND X (Continued)

From the carbonyl compound rn ethanol with 2,4-dmitrophenylhydrazme in 85% phosphoric acid
See Vogel, p 344, G D Johnson, J Amer Chem Soc , 73, 5888 (1951), 75,2720(1953)
From the carbonyl compound with 2,4-dmitrophenylhydrazine and sulfunc acid in isopropyl alcohol
See N R Campbell, Analyst, 61, 391 (1936)
From the carbonyl compound with 2,4-dmitrophenylhydrazine in pyndme
See E A Braude and C J Timmons,./ Chem Soc , 3131 (1953)

Semicarbazone *

RCHO + H2NNHCONH2 — RCH=NNHCONH2 + H2O

RR'CO + H2NNHCONH2 —• RR'C=NNHCONH2 + H2O

RR'CO + (CH3)2C=NNHCONH2 — RR'C=NNHCONH2 + (CH3)2CO
Semicarbazone

From the carbonyl compound with aqueous semicarbazide hydrochlonde and sodium acetate
For directions and examples see Cheroms, pp 503-504, 512, Shrmer, p 218, Vogel, p 344, Wild, p 121,

A Michael, J Amer Chem Soc , 41,417 (1919)
From the carbonyl compound in ethanol with aqueous semicarbazide hydrochlonde and sodium acetate
See Lmstead, p 27, Shrmer, p 218, Wild, p 122, R L Shrmer and T A Turner,/ Amer Chem Soc, 52,

1267(1930)
From the carbonyl compound and acetone Semicarbazone in acetic acid
See B Angla, Ann Chim Anal Chim Appl, 22, 10 (1940)

Thiosemicarbazone *

RCHO + H2NNHCSNH2 — RCH=NNHCSNH2 + H2O

RR'CO + H2NNHCSNH2 -» RR'C=NNHCSNH2 + H2O

Thiosemicarbazone

From the carbonyl compound with thiosemicarbazide and sodium acetate in water, alcohol or acetic acid
For directions and examples see Cheroms, pp 503, 512, Wild, p 128, F J Wilson and R Burns, J

Chem Soc, 121, 873 (1922), W Baird, R Burns and F J Wilson, J Chem Soc, 2527 (1927), M Busch, J
prakt Chem , 124, 301 (1930), P P T Sah and T C Daniels, Rec Trav Chim , 69, 1545 (1950)

Phenylsemicarbazone *

RCHO + H2NNHCONHC6H5 — RCH=NNHCONHC6H5 + H2O

RR'CO + H2NNHCONHC6H5 — RR'C=NNHCONHC6H5 + H2O
Phenylsemicarbazone

From the carbonyl compound with phenylsemicarbazide in alcohol or acetic acid
For directions and examples see P P T Sah and T -S Ma, J Chinese Chem Soc, 2, 32 (1934), C A ,
28,3713(1934)

Oxime *
RCHO + NH2OH — RCH=NOH + H2O

RR'CO + NH2OH — RR'C=NOH + H2O
Oxime

From the carbonyl compound with hydroxylamme hydrochlonde and pyndme in ethanol or without
solvent

For directions and examples see Cheroms, p 513, Shrmer, p 254, Vogel, p 345, J B Buck and W S Ide,
J Amer Chem Soc, 53, 1536 (1931), W E Bachmann and C H Boatner, J Amer Chem Soc, 58, 2097
(1936), W E Bachmann and M X Barton, J Org Chem , 3,300(1938)

For a modification of the above method in aqueous alcohol
See W M D Bryant and D M Smith,./ Amer Chem Soc, 57,57 (1935)
From the carbonyl compound with hydroxylamme hydrochlonde and sodium hydroxide in methanol or

aqueous ethanol

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLES IX AND X (Continued)

See: Cheronis, p. 513; Shriner, p. 255; Vogel, p. 721; Wild, p. 121.
From the carbonyl compound with hydroxylamine hydrochloride and potassium hydroxide in 95% ethanol.
See: Shriner, p. 255.
From the carbonyl compound with hydroxylamine hydrochloride and sodium or potassium acetate in

water or aqueous ethanol.
See: Linstead, p. 27; Vogel, pp. 343, 345; J. S. Buck and W. S. Ide, J. Amer. Chem. Soc., 53, 1536 (1931).
From the carbonyl compound with hydroxylamine hydrochloride and sodium carbonate or bicarbonate

in water or aqueous ethanol.
See: Wild, p. 120.

Dimethone derivative (Methane derivative).*

R H «
RCHO + 2(CH3)2C CH2 | | | I

\ / (CH3)2C^ .C^ ^X /C(CH3)2
CH2—CO ^CH2 ^O <y CH2

Methone (Dimedone) Dimethone derivative

This derivative is specific for aldehydes only.
From the aldehyde and methone (dimedone; 5,5-dimethyl-l,3-cyclohexanedione; dimethyl dihydroresor-

cinol) in aqueous ethanol or methanol.
For directions and examples see: Cheronis, p. 505; Linstead, p. 27; Shriner, p. 220; Vogel, p. 333; Wild,

pp. 136-7; D. Vorlander, Z. Anal. Chem., 77, 241 (1929); Z. Angew. Chem., 42, 46 (1929); W. Weinberger, Ind.
Eng. Chem., Anal. Ed., 3, 365 (1931).

From the aldehyde with methone and a catalytic amount of piperidine in aqueous ethanol.
See: E. C. Horning and M. G. Horning, J. Org. Chem., 11,95 (1946).

Anhydride of dimethone derivative (substituted octahydroxanthenej. *

O. R^

,C\ /
CH

r-^ %>.

/H
c\

HC'
1

O

^ CH2

^CHf'0"3*2

O

.C.
+ H C C'

— ' l II
(CH3)2C /C.

>H2

\

/C\

^

O

r.
. CH2

k ̂>H2

Dimelhone derivative Dimethone anhydride derivative
(substituted octahydroxanthene)

From the dimethone derivative with acetic anhydride.
For directions and examples see: Cheronis, p. 505; Vogel, p. 333.
From the dimethone derivative and a catalytic amount of hydrochloric acid in water or in ethanol.
See: Cheronis, p. 505; Linstead, p. 27; Shriner, p. 220; Vogel, p. 333; Wild, p. 137; E. C. Horning and M.

G. Horning, / Org. Chem., 11,95 (1946).

o-Dianisidine spot test.

CH3O OCH3 CH3O OCH3
\ / \ /

RCHO + H2N—(^ / \ \~NH2 -* RCH=N—/ \~\ /~ N=CHR

Schiffbase
(colored)

This test is usually applicable to aldehydes only.
From the aldehyde and a saturated solution of o-dianisidine(4,4'-diamino-3,3'-dimethoxybiphenyl) in gla-

cial acetic acid.
For directions and examples see: F. Feigl, Spot Tests in Organic Analysis, 6th Ed., Elsevier Publishing Co.,

New York, 1960, p. 225; R. Wasicky and O. Frehden, Mikrochim. Acta, 1, 55 (1927).

'Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.
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O
Xj>

T A B L E X . O R G A N I C D E R I V A T I V E S O F K E T O N E S
a ) I iquids 1 ) (Listed in order of increasing atmospheric b.p. )*

No

1

2

1

4

5

6

7

8
9

10

II

12

H

14

15

16

17

IS

19

20

21

22

23

24

Name

Acetone (2 Propanonc)

3-Buten-2-one (Methyl v m \ l
kctonc)

2-Butanone (t thv l muh\ 1 kctone)

3 Bimn 2-<>nc(l Itnm 1 mcihv l
kelone)

2 3 Bufanedione ( Hi icc lv l )

2-Methvl 3-hutanom (lsoprop\l
methvl ketone)

2-Methvl l-hutcn-3-one (Ko
propenvl methyl ketone)

( vclohutanone
3-Pcntanonc(Diethvl ketonc)

2 Ptntanoni ( Melln 1 /; propv!
ketone)

l-Penten-3-one (( thv l v inv l
kctone)

3,3-l)imethvl-2-butanone (u n
Butyl methyl ketonc Pin icolone]

l-Methoxv-2-propanone
(Mcthoxvmcthv l mcthvl kcionc)

1 -Melhoxv -3-hutanonc ( 1
Mcthonycthvl methyl kctonc)

4-Methyl-2-penlanoni (Isobul)l
mcthvl kctonc)

3-Methvl 2-penlanone(tc< Bulvl
methyl kctone)

!-Chloro-2-propanone (Chloro
aeelont)

2-Me(hvl l-penlen-3-onell thvl
isopropcnvl kctonO

1 , 1 -Uichloro-2-propanone ( 1 1
DichlorodtxtonO

!,4-Dimelhvl-3-pentanone (Di
isopropyl ketone)

Vlethvl neopentvl ketone

3-He\anone(Lthvl« propyl
kelonc)

2,2-Diinethyl-3-pentanone (ten
Butyl ethyl kelone)
l-Hexanone (n Butyl methyl
ketone)

Boiling
point

•c

S6

81

80 82

8h

XX cr
vd

94 1

97 '

100
102

UP 1

IO"1 '

106

1 1 "̂

116

116 X

MX

119

119

120

124

125
122

12S

125 "

128

Melting
point

•c

-9S

X 6 4

1 P
2 4

W 8

49 X

nn

1 3S92

1 409S '

1 3791

1 1927

1 1879

1 4212
1 4215

1 41X9
1 1922

1 1902
1 19012

1 4192

1 1960
1 1956

1 19X1

1 1916

1 19^6

1 1990

1 4270 '

1 4001

1 40182S

1 4007

1 4052

1 40069

Di

0 804

0 8046

0 X0619

0 8 1 1 4

08008

1 105 "

08108

081491 '

081127

Semi
earhd/one

190 w

141 140

146

mono 21^
(eor ) v,

tJ, ^X

9 L J

1 1 1 4
112 3 il

171

I3X 9

1 12 106

157 n

141

132 I3i

94 5 pet

Uh
150 164d

161

161

160 (cor )
149

113

125 (cor )
121
rapid
htne

2 4 Di
nitrophenyl
hydrazone

126 128
vtl al

116 7
115 ycl
al

181

<// 114 i
(tor )
red or
PhNO

120 117
or \cl
al chl

181

146
^6 pi
or al

143 4
vel or
dl

129

125 or
vj al
fusion *•
111

161 159

95 or
red dl

71 2

125

88 83 6
or 94 8

100

130

144

106 red
or al
110

p Nnro
phcnyl

hydrj?one

148 9
yel al

128 9
vc l w
al

141

mono
210 or
vcl

108 9
or yel
al

144 or
yel
50 ll

1 1 7

1 1 1 109

88

Phenyl
hydrazone

42

oil

mono
114
yel dil
il <//
243d
yel tv

oil

oil

oil

oil

oil

Oxime

59

bp 152

mono 76
di 245
6 (cor )
234 5

suhl
dil al

oil

bp 165

bp 167

75 79

bp 176

oil b p
89"

bp
171"

bp 86"

49

Miscellaneous

Thiosemicar
bazone 1 79

Phenvlsemicar
bazone 168

Thiosemicar
bazone 110

* Derivative ditla given in order m p crystal color solvent from which crystallized
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TABLE X. O R G A N I C D E R I V A T I V E S OF KETONES
a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued)

No

25

26

27

28
29

30

31

32

33

34

35

36

37
38
39
40

41
42
43
44

45
46
47

48

49

50

51
52

53

54

55
56

Name

4-Methyl-3-penten-2-one (Iso-
propylideneacetone Mesityl
oxide)

3.3-Dimethyl-2-pentanone (ten-
Amyi methyl ketone)

Cyclopentanone

5-Hexen-2-one (Ally lacetone)
l-Methoxy-2-butanone (Ethyl
methoxymethyl ketone)

2,2,4-Trimethyl-3-pentanone
(rerr-Butyl isopropyl ketone)

5-Methvl-3-hexanone (E thy l
isobutyl ketone)

2-Methyl-l-penten-4-one

l-Bromo-2-propanone (Bromo-
acetone)

2-Methyl-3-hexanone (Isopropyl
n-propyl ketone)

4-Methyl-3-hexanone (ser-Butyl
ethyl ketone)

2-Methoxy-3-pentanone
(Ethyl 1-methoxyethyl ketone)

Cyclobutyl methyl ketone
3-Methyl-2-hexanone
3-Methyl-l-hexen-S-one
l-Chloro-2-butanone (Chloro-
methyl ethyl ketone)

3-Methy 1- 1 -penten-4-one
3,4-Dimethyl-2-pentanone
4-Hexen-3-one
2,4-Pentanedione (Acetylacetone)

2-Methylcyclopentanone
3-Ethyl-2-pentanone
3-Hydroxy-3-methyl-2-butanone

(Acetyl diethyl carbmol)
4-Methyl-2-hexanone

l-Propoxy-2-propanone (Iso-
propoxymethyl methyl ketone)

rf-3-Methylcyclopentanone

3,4-DimethyM-penten-2-one
4-Heptanone(Di-n-propyl ketone)

2,4-Dimethyl-3-hexanone (.sec-
Butyl isopropyl ketone)

3-Hydroxy-2-butanone (d l-
Acetoin)

d /-3-Methylcyclopentanone
l-Methoxy-3-methyl-2-butanone

(Isopropyl methoxymethyl
ketone)

Boiling
point,

°C

130

I30™3

1307

132
1337"

135

,35735

135
45d

136

136

136

136750

136
137
138
138

138
138
139
139

139
,397.6

140

142,
139

142

143

144
144

145

145,
148

1457"
145""

Melting
point

°C

-51 3

-30

-340

-72,
15

"ff

1 44397

1 4100

1 4366
1 4370

1 4174"
1 4063

1 4065

1 407

1 4075

1 402

1 4019

1 42832»

1 4197M

I 4372

1 4094
1 4388
1 4465 256

1 4364
1 4073

1 405725

1 4004

1 4340"

1 4069

1 4059,
1 4080

1 4178

1 4329
1 4078

D;°

0 86532

0 94869

0976

08175

0986 130

Semi
carbazone

a 164 @
133 4,
bz

210 203,
216-7,
rapid
htng

102

132

152

192

135d

119

137

120

149
70
112

201
113
157
mono 122,

di 209
184,182
99
165

120, 128

184 5

114
132, pet
eth

185, a l .
202

185

2 4-Dl-
mtrophenyl
hydrazone

200, red.
al , 203,
red, ac a

112

146, or
ac a ,
142, or -
yel , al

108
198

78

209, yel ,
al

142 144

75, yel -
or , al

71

rfi 318,
or ,
PhN02

tol

163

p-Nitro-
phenyl

hydrazone

132 4,
or -yel ,
al

154

Phenyl
hydrazone

142

55, It
pet

Oxime

& 48-9,
me al

56 5, pet
eth

144

36

75 6

di 149,
al

b p 103"

87

a 91-2,
ft 67-9

b p 193

Miscellaneous

Mi>2 + 1 3 2 9

Phenylosazone,
243d , yel , bz

•Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E X. O R G A N I C D E R I V A T I V E S OF KETONES
a) Liquids 1) (Listed in order of increasing atmospheric b.p. )* (Continued)

No

57

58

59

60

61
62

63

64

65
66

67

68

69

70
71
72

73
74

75

76
77

78

79

80
81

82
83

84
85

86
87

88
89

Name

2,2-Dimethyl-3-hexanone (lert-
Butyl n-propyl ketone)

l-Hydroxy-2-propanone (Acetol)

4-Chloro-3-methyl-2-butanone
(a-Chloroisopropyl methyl
ketone)

l-Hepten-4-one

3,4-Dimethyl-3-penten-2-one
l-Ethoxy-2-butanone (Ethoxy-

methyl ethyl ketone)
2,5-Dimethyl-3,4-hexanedione

(Di-isobutyryl)

3-Heptanone (n-Butyl ethyl
ketone)

5-Methyl-4-hexen-3-one
5-Methyl-5-hexen-2-one (Meth-

allylacetone)
2-Methyl-4-heptanone (Isobutyl

n propyl ketone)
4,4-Dimethyl-3-hexanone (ten

Amyl ethyl ketone)
2-Heptanone (n-Amyl methyl

ketone)

3-Ethyl-5-hexen-2-one
5-Hepten-2-one (Crotylacetone)
l-Methoxy-2-pentanone (Meth
oxymethyl n-propyl ketone)

3,3-Dimethylcyclopentanone
2,2,4,4-Tetramethyl-3-pentanone

(Di-terl-buly{ ketone)
l-Bromo-2-butanone (Bromo-
methyl ethyl ketone)

Cyclopentyl methyl ketone
2,2,5,5-Tetramethylcyclo-

pentanone
l-Methoxy-3-hexanone ( 1 -Meth-
oxyethyl n-propyl ketone)

Cyclohexanone

4-Methyl-6-hepten-3-one
2-Hepten-4-one

2,3-Hexanedione
3,4-Oimethvl-2-hexanone

3,4-Dimethyl-3-hexen-2-one
2,2,4-Trimethyl-3-hexanone

(rer(-Butyl isobutyl ketone)
2-Ethyl-l-hexen-3-one
3,3-Dimethvl-l-methoxy-2-
butanonel/m Butyl methoxy-
methv l ketone)

l-hopropo\\-Vmethvl-2-butanone
2-Wethvl-3-cvclopenlenone

Boiling
point

•c

145""

146

146

146 7

147
147752

148

148

148
149

150"°

150 2

151 2

152
153
153745

153"8

154

155,
5012

155
155

1 55746

156

156
156 7

158
158,

155
158
158

1587"

159'"

160
161

Melting
point,

•c

-17

-355

-164

"D

1 4107

1 4295

1 4390

1 4506"
1 4068

1 42057

1 4092

1 4496 1S

! 4285 K

1 40069

1 4260M

1 4280"
1 4119

1 4392,
1 4194

1 4670

14280

1 4091

1 4507

1 4476 15

1 4408 '8

1 4193

1 4771

D;°

08446

,

Semi-
carbazone

196,al

1 10, w -ai

200

101, 103,
152

163
137

124

98

123, al ,
127

105 97

178

143

169, 170

166-7

147, w-
me al

120,118,
126

142
145

119

220

24-Di
nitrophenyl
hydrazone

124 116

1285
(cor ),
or ,al

116

89, yel
or ,a l
74

53

160, 162,
yel al

80

88

/^Nitro
phenyl

hydrazone

173

146 7,
90% al

Phenyl-
hydrazone

207

81 2,
50% al

Oxime

b P
92 313

mono
125, di
172

91,lgr

di 175

127

Miscellaneous

* Derivative data given in order m p , crystpl color, solvent from which crystallized
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TABLE X. O R G A N I C D E R I V A T I V E S OF KETONES
a) Liquids 1) (Listed in order of increasing atmospheric b.p. )* (Continued)

No

90
91
92
93

94

95

96

97

98

99
100

101

102

103

104

105

106

107

108
109

110

111
112

113

114

115
116
117

Name

1-Ethylcyclopentanone
3-Mcthyl-2-heptanone
4,5-Dimethyl-5-hexen-3-one
3,5-Dimethyl-4-heptanone (Di-

sff-butyl ketone)
6-Methyl-3-heptanone ( Ethyl

isoamyl ketone)
2-Mcthoxy-3-methyl-2-pentanone

(sec-Butyl methoxymethyl
ketone)

l-Methoxy-4-methyl-2-pentanone
(Isobutyl methoxymethyl
ketone)

2-Methylcyclohexanone

4-Hydroxy-4-methyl-2-pentanonc
(Diacetone alcohol)

4,5-Dimethyl-4-hexen-3-one
2,2-l)imelhyl-3-heptanone (n-

Butyl rerr-butyl ketone)

2,6-Dimethyl-4-heptanone (Di-
isobutyl ketone, Isovalerone)

2-MethyM-octanone (n-Butyl
isobutyl ketone)

2,5-Dimethyl-4-heptanone (sec-
Butyl isobutyl ketone)

d-3-Methylcyclohexanone

d /-3-Methylcyclohexanone

l-Methoxy-2-hexanone (n-Butyl
methoxymethyl ketone)

4-Octanone (n-Butyl n-propyl
ketone)

Methyl acetoacetate
2,2-Dimcthylcyclohexanone

6-Methyl-2-heptanone (Isohexyl
methyl ketone)

rrans-2,4-Dimethylcyclohexanone
4-Methylcyclohexanone

rf,/-2,5-Dimethylcyclohexanone

2-Octanone (Hexyl methyl ketone)

5-Elhyl-3-heptanone
(/-2,5-Dimethylcyclohexanone
3-Ethyl-2-methylcyclopentanone

Boiling
point,
•c

161'"
162
162"°
162,
170-3

163,
160

164'"

164"'

165 1,
166

166,
164

166"°
16674S

1680

168

169,
167

169

168,
1696

1697«

170

170
170

171
171

171
171 25

171-3

173

173
173-4
174

Melting
point,

'C

-140

-735

-406

-406

-21 5

<

1 415

1 4162

1 4140

1 4885

1 4167

1 4173"

1 4456"

1 4430
1 4463

1 4173

1 41964
1 4482

1 4146

1 442916

1 4445

1 4446

1 41518,
1 4154

DJ°

092500

091535

1 0765

091562

081853

Semi
carbazone

189
82
110
83-4

132

191 197d,
al , rapid
htng

209
145

122, 126

132

133

180, me
al

179, me
al
191 4d ,
rapid
htng

96

152
201 193

154

136
199, me
al ,
203 5d ,
rapid
htng

a 122,
P 173

122 3
(cor ),
pet eth -
al

134
176 7
170, al

2 4-Di-
nitrophenyl-
hydrazone

1355 70,
al 137
(cor)

202 3

66, or -
red 92

155 yel

140-2

77

58, or , al

p-Nitro-
phenyl-

hydrazone

132

119

1285,
yel , al

92 3,
yel , al

Phenyl-
hydrazone

b p
220"-"

94, w -al

109 10,
al

Oxime

43, eth

58

43

37 9

l l l . a l

97 8

Miscellaneous

3,5-Dimtro-
benzoate, 55

[ajfe- +1338

MS1 + H 6

•Derivative data given in order m p , crystal color, solvent trom which crystallized
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TABLE X. O R G A N I C D E R I V A T I V E S OF KETONES
a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued)

No

118

119
120

121

122
123
124
125
126
127
128
129

130
131

132
133
134

136
137

138
139

140
141

142

143

144

145

146

147

148

Name

2,6-Dimethylcyclohexanone

2-Isopropylcyclopentanone
Acetoxyacetone

2,4-Heptanedione (n-Butyryl-
acetone)

3-Methyl-3-hepten-2-one
c»-2,4-Dimethylcyclohexanone
4-Ethyl-4-hydroxy-3-hexanone
2,3-Dimethylcyclohexanone

2,2,6-Trimethylcyclohexanone
33-Dimethylcyclohexanone
5-Ethyl-4-hepten-3-one
3-Ethyl-4-methylcyclopentanone

Cyclohexyl methyl ketone
rratt5-3,5-Dimethylcyclohexanone

5-Hydroxy-4-octanone (Butyrom)
Ethyl acetoacetate
Cyclohcptanone

m-3,5-Dimethylcyclohexanone
2-Propylcyclopentanone

2,2,6,6-Tetramethylcyclohexanone
3-Methyl-2,4-hexanedione

S-Nonanone (Di-n-butyl ketone)
3,4-Dimethylcyclohexanone

3-Nonanone (Ethyl n-hexyl
ketone)

2,5-Dtmethylcyclohexen-3-one

Methyl 2-pyridyl ketone (2-Acetyl-
pyndine)

3-Propylcyclopentanone

3-Ethylcyclohexanone

1 ,5-Dimethylcyclohexen-4-one

!,5-Hexanedione (Acetonyl-
acetone)

Boiling
point,
•c

174

174
174-5,
74 in

174 5

175
176
178'"
178-9
! 79 Mr
179 us

179"°
180

180
d I

180 1

180-90
181
181,

182

182-3
183

184"2

184
183

186-7
187

187"'

189 90

190

190-1

192

192-3,
194

194

Melting
point,
•c

15

f p - 5 9

-9

"D

1 4500,
1 4470

1 4395"'
1 4150

1 4430"

14505
1 4480
1 4482"

1 4514
1 447521

1 4407
1 4429

1 4473

1 421 ><•
1 4520

1 4507

1 4753M

1 4456 12

1 4537,
1 4511

1 428,
1 449

Df

1 0749

dl
0897
d
09083
/ 09074

0890

08222
0906

0 97370

Semi-
carbazone

202
145 me
al

164
200, 190
177
203-4
209
219
105
208-9

w -al
177
dl 193-4,

d 193-4,
/ 189

133, 129d
163

202 3
2 l 4 d , a l

90, al
189

112

165, me
al

178 9, me
al

182, 175

mono
185d,
di 224

2,4-Di-
mtrophenyl
hydrazone

141

99
93
148

di 257
pyr

p-Nitro-
phenyl-

hydrazone

144, yel ,
bz

154

137

di 210 2
red al

Phenyl-
hydrazone

60d , eth

dl 120,
dil al

Oxime

b p I442

98 9

oil, b p
117"

60
dl oil,

b p
116-814

23

74
oil, b p

109-11'

92 3, me
al 169,
al

121

oil, b p
121 2"

102

mono
b p
130",
di 137

Miscellaneous

Cusalt, 165
161, pa bl

d [«]g> +4 65

' MS
-791

Cusalt, 177

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X. O R G A N I C D E R I V A T I V E S OF KETONES
a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued)

No

149

150

151

152

153
154

155

156

157
158
159

160

161
162
163
164

165

166

167

168
169

-170

171
172

173
174

175

176

4.

Name

d-Fenchone

2-Nonanone (n-Heptyl methyl
ketone)

l-Acetyl-4-fliethylcyclohexanone

Methyl levulinate

4-Fluoroacetophenone
d /-2-Ethyl-5-methylcyclo-

hexanone
l-Acetyl-2-methylcyclohexanone

2-ff-Propylcyclohexanone

1-Acetylcyclohexene
3-lTrifluoromethvl lacetophenone
/3-Thujone

Acetophenone (Methyl phenyl
ketone)

2~Ethvl-4-methvIcyclohexanone
Ethyl levulinate
4-Decanone
1 ,5-Dimethykyclohexen-3-one

/-Menthone

2-Decanone( Methyl n-octyl
ketone)

Vlethvl 4-pvridvl ketone

4-n-Propylcyclohexanone
2-Acetylthiophene ( Methyl 2-

thienyl ketone)
2-Methylacetophenone (Methyl

2-tolyl ketone)
6-Bromo-2-hexanone
l,5,5-Trimethylcyclohexen-3-one
(Isophorone)

n-Propyl 2-pyridyl ketone
Propiophenone (Ethyl phenyl
ketone)

Methyl 3-pyridyl ketone

3-Methylacetophenone (Methyl
3-tolyl ketone)

Boiling
point,
•c

195-6

1953

195-7

1960

196
197

197
200

198-
974,

200
202
202,
76'°

205,
202

205'"
206
206 7
208-9

209,
207

211,
215 5

212

212740

213

214.
216

2i4«o

215

217-8
218,
220

220,
218

220

Melting
point,

•c

-8

20

-66

14, f p
3 1

105

20,
186

^-.

nff

1 463551"

1 42072

1 4509 <*

1 42333

1 5081"
1 4485

1 455813

1 4892

1 541
1 5339

1 4452
1 42288

1 4819"

1 4505

1 42523

1 4514"
1 5666

1 5320

1 4713
1 4789"' 5

1 5270

1 5306

D!°

09471.

082133
082217

1 04945

1 02810

1 01114

0 82370

09255f 5

1 0105

1 007

Semi-
carbazone

184, 172

118 9 dl

a 159,
me al
0 175

143

219
178-81

172 3

133d , w -
al

220

174

198-9
(cor ),
50% al ,
203

148
51 2
179-80,
yel , al ,
168 71

189, 187,
184

124, 126,
pet eth

180
190, bz

205, al ,
210

199 5d ,
a l , 191

173 4
(cor ),
a l , 182,
rapid
htng

198,203

2,4- Di-
nitrophenyl-
hydrazone

140

142, al

114

238-40,
al , 249-
50, or -
red.
at a

102

146, or ,
al

159, yel ,
al 161

81

190 1,
red, bz ,
189

207

/>-Nitro-
phenyl-

hydrazone

184-5,
or -red

181

Phenyl-
hydrazone

b p 202-
3'"

96 105,
al

105, wh ,
a l , —
dk

104

76 8

53

96

68.dll
al

82

137

Oxime

dorl
a +
165

3 +
\23,dl
a+ 159
/3 + 129

57 9

80, w -al

67 8

59

60

59, eth

142

81

61

79 5, pet
eth , 76

48
54, 53,
pet eth

113

55, 57, al

Miscellaneous

Hydrazone
56 7

Thiosemicar-
bazone, I95d

Picrate, 75

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X. O R G A N I C D E R I V A T I V E S OF KETONES
a) Liquids 1) (Listed in order of increasing atmospheric b.p. )* (Continued)

No

177

178

179

180

181

182

183

184
185
186

187

188
189

190
191

192

193

194

196

197

198

199

200

201
202

Name

Isobutvrophenone ( Isopropvl
p h e n v l ketont)

AceCyl benzoyl kelone

5-Ethvl-l-methvlcyclohexene-3-
one

4[8]-/>-Menthen-3-one ( Pulegone)

Pivalophenone(rpr( Butvl phenyl
ketone)

l-Phenyl-2-butanone (Benzyl
ethyl ketone)

6-Undecanone (6-Hendecanone
Di-n-atnvl ketone)

3-Chloroacetophenone
Ethv! 1-thienvl ketone
2-Undecanone (2-Hendecanone

Methvl w-nonvl ketone)
2,4-Dintethylacetophenone

2-Chloroacetophenone
l-Phenoxy-2-propanone (Phenoxy-
acetone)

n-Propvl 4-pvridvl ketone
n-Butyrophenone (Phenyl

n-propyl ketone)

rf-Carvone

2,5-Dimethylacetophenone

4-Chloroacetophenone

4-Phenyl-2-butanone (Methyl -
/3-phenylethyl ketone)
sovalerophenone (Isobutyl
phenyl ketone)

3,5-Dimethylacetophenone

WVIethoxyacetophenone
(2-Acetylamsole)

3-Methoxyacetophenone (3-
Acetylamsole)

5-Phenyl-3-pentanone
5-Isopropyl-2-methylacetophenone
(2-Acetyl-/j-cymene)

Boiling
point

•c

222
217

222,
yel

223 7

224,
221 2

224"'

226

228
(cor)

228
228
228

228
234 5

229
229

30
120'"

229 31
230,
218
21

230

230

232
236

235

236

236 7

239,
245

240,
252

244
245

Melting
point,

•c

15

12 1
12 7

11 5
130

12

"D

1 5190

1 537'"

1 48705'"

1 5082
1 5102

1 42875

1 42899

1 5381
1 5140

1 685"
1 5228

1 5196
1 5203

1 49952

1 5291
1 5TO6

1 52762S

1 5395

1 5583'5'

1 5125
1 51849

or

09863!1"

082471

082564

1 0903

09608

1 089

1 0993J54

0 965421

Semi-
carbazone

181. al

di 229
32

162 8d ,
a!

174 175 6

150

135 146

oil

232
167
1220 5

185 7

160
173, 176
(cor ),
50% al

187 8, al ,
191

162-3,
142 T>,d

I 154 6

168 9

204
160, 146

142

210

183

196

80
147

2,4 Di
nitrophenyl-
hydrazone

163, or -
red.dii
ac a

142

194 5

63, al

190, or -
red.dii
ac a

191, red,
ac a

231

140 2,
clearing
at 160

/?-Nitro-
phenyl-

hydrazone

di 256

176

90 1,
yel , al

174 5,
red-br

239

179 80,
yel ,
ac a

Phenyl
hydrazone

73

o 143

114

114, al

Oxime

94, It
pet

a, mono
I66./3,
mono
114 di
240

119

167

oil

88
55-6
44 5

63 4, pet
eth

113

50, abs
eth

da 72-
3, al d.
ft 56-7,
/, a.
(-) 72,

57-8, d.
/ 93-4

95

87

76,645

114, me
al

83, 96 0
5, pet

91-25

Miscellaneous

Thiosemicar-
bazone, 150 1

Picrate, 96

[alff +629

'Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E X. O R G A N I C D E R I V A T I V E S OF KETONES
a) Liquids 1 ) (Listed in order of increasing atmospheric b.p. )* (Continued)

No

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

Name

a-Bromopropiophenone
3,4-Dimethylacetophenone

2,4,5-Trimethylacetophenone

n-Propyl 3-pyridyl ketone

n-Valerophenone (n-Butyl
phenvl ketone)

2-Aminoacetophenone

2,5-Dichloroacetophenone

4-Isopropylacetophenone

1,1,1 -Tribromoacetonc

Ethyl benzoylacetate

n-Enanthophenone (n-Hexyl
phenyl ketone)

3-Phenylcyclohexanone

1-Acetylnaphthalene (Methyl
1-naphthyl ketone)

Ethyl 1-naphthyl ketone

2-Benzovlpvridine ( Phenvl

2-pvndvl ketone)

2,4,5-Trimethylbenzophenone

2,4,4'-Trimethylbenzophenone
a-Methylstyryl phenyl ketone

(Dypnone)

l,5-Diphenyl-3-pentanone (Di-

benzylacetone)

Boiling
point
•c

245 50
246 7.

251

246 7
246 52

2485
242

250

2d

251

252

4

255d

265

2833

287
g7J6

302

305 7

317

328

340

340 5
si d

352,
348

Melting
point

•c

20

14

164

13 4

<

1 5686"

1 5400

1 5128
1 5150

1 50760^c

1 629

1 6109

1 6056

Df

0988 ̂

095155

1 0332J'

1 108S°

Semi
Cdrbazone

233 4

204

169 70

160, w -dl

290d , al

125

Il9.dll

al

167, al

288 5-9 5,
232-3

151, bz

24-Dl
nitrophenyl-
hydrazone

166, brt

red, ac
a

199

p-Nltro
phenyl

hydrazone

161 5
25, or -

red, al

127 8

Phenyl
hydrazone

182

162

108, al

146

136, yel ,
al

Oxime

85

85 6

52 0- 5,
pet eth

109,
subl , w

130

55

128 9,al

140.
1375

58

150 165

132,al

syn 1 34,
al , ami
78

95 6

Miscellaneous

Picrate, 104

Picrate, 77-8,

at , 79
Picrate, 130, al

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X. O R G A N I C D E R I V A T I V E S OF KETONES
a) Liquids 2) (Reduced pressure b.p. only) (Listed in order of increasing semicarbazone m.p. )*

No

1

2
3

4
5
6
7
8
9

10
I I
12

13
14
15

16
17
18
19

21

22
23
24
25
26
27
28
29

30
31
32
33
34
35

37
38
39
40
41
42
43
44
45
46

48

49
50
51
52

Name

l-Chloro-2-me(hyl-3-penlanone
4-Methyl-2-octanone
l-Hepten-5-one

3-Dodecanone
l,3-Diethoxy-2-propanone(«vm-Diethoxyacetone)
l-Ethoxy-2-propanone(Ethoxyacetone)
3-Cvclopentyl-2-butanone(a-Cyclopentyl-a-methylacetone)
7-MetKyl- 1 -octen-5-one
Cyclohexyl methoxymethyl ketone
l-Phenoxy-2-butanone (Ethyl phenoxymethyl ketone)
1-Naphthoxyacetone
l-Hepten-6-one

l-Phenoxv-2-pentanone ( Phenoxymethyl n-propyl ketone)
3-Octyn-2-one
3-Hepten-6-one

3-Methyl-4-phenyl-2-butanone
3-Methyl-3-hepten-5-one
l-Chloro-2-ethyl-3-hexanone
1 ,3-Dimethoxy-2-propanone ($} m-Dimethoxyacetone)

/rafl.?-3-Hepten-2-one

S-Hydroxy-S-methyl-3-heptanone
a-Ethoxvacetophenone
3-Propvlpropiophenone(hth\l 3-propvlphenvl ketone)
a-Methoxyacetophenone
l-Phenyl-4-hexen-l-one
S-Phenyl-2-pentanone
2-Methyl-3-octen-6-one
l-Phenyl-l-hexen-5-onc

3-Phenyl-l-hexen-5-one
4-Phenyl-2-pentanone
3-Propyl-3-hexen-2-one
3-Acetvlfuran
3-Hydroxy-3-methyl-2-pentanone
l-Cyclopentyl-2-propanone ( 1-Cyclopentylacetone)

ci s-3-Hepten-2-one
3-Hydroxy-3-methyl-2-heptanone
</-2-Ethyl-5-methylcyclohexanone
S-Hydroxy-2-pentanone
3-Phenyl-2-butanone
3-Phenyl-3-hexen-5-one
Dicyclopentyl ketone
2-Ethylcyclohexanone
2,3-Dimethyl-2-hepten-6-one
3-n-Propylcyclohexanone

2-Cyclohexenone

l-Chloropropiophenone (2-Chlorophenyl ethyl ketone)
</,/-l-Acetyl-3-methylcyclohexanone
3-n-Propyl-2-cyclohexenone
2-Bromoacetophenone

Semi-
carbazone

70
70
82 3, w

al
89 w -al
91
96
98
101 2
102
102
103
108 w -
al

108
109
109 10
wh

1 1 2 1 1 4
1 1 4
1 1 5
120

125 128

125
128
128
129
130
130
1 3 1 2
132 et
ac

132
137
142
150
150
150

152
152
152 4
155
158
158
162
162 163
163
169

172,168

173
174-5
175
177

Boiling
point, °C

64»

944"

46 7"

134'"
105"
36"
79"
62 3 1 4

1 1 1 2 '

100'
205 8"
41 31"

1 1 2 4

76'1

61 2'"

130"
82 6"
92"
78'*

60 16

86"
,22,1

145'"
126"
97'
122«
73 7"
153 5'"

153 5'"
1 1 5 1 3

IT
8421

73™
67"

70"
84'9

83 418

86'°
10722

138"
112"
76M

7613

42° '

68 22

106"
99 I0038

60"'
1 1 2 ' °

no

1 4254 '"

1 4202
1 4000
1 4470
1 4288'"
1 4552"
1 5201

1 4350"

1 5148
1 4446"
1 4290"

1 5090 "
1 4488"

1 4174

1 4421
1 4430

1 4386"
1 5250

1 5270"

1 44533
1 5458"

1 5193"
1 5124

1 4200

1 4505"

1 43502'
1 5092

1 4522

1 4530

1 4879

1 487625

Df

08487'"

08673'"

0 8 6 1 8 2 1

08445

0 855522

09016^

Miscellaneous

m p 19

2 4 Dimtrophenylhydrazone 88

24 Dmitrophenylhydrazone, 103

[«]D + 8 5

2,4-Dmitrophenylhydrazone 162

2,4-Dmitrophenylhydrazone, 163
1 1 7

2,4-Dmitrophenylhydrazone, 156
2,4-Dmitrophenylhydrazone, 189

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X. ORGANIC DERIVATIVES OF KETONES
a) Liquids 2) (Reduced pressure b.p. only) (Listed in order of increasing semicarbazone m.p.)* (Continued)

No

53
54
55
56
57
58
59
60
61

62
63
64
65
66
67

68

69

71
72

73
74

75
76
77
78
79
80
81

82
83
84
85
86
87
88
89
90

91
92
93
94
95
96
97

99
100

Name

2-Methyl-3-butenyl phenyl ketone
4-Methoxycyclohexanone
5,5-Dimethyl-3-hexen-2-one
Ethyl 2-methylstyryl ketone
2-Bromopropiophenone (2-Bromophenyl ethyl ketone)
3-Isopropyl-2-cyclohexenone
2-Ethylacetophenone
3-Pyridylacetone
/-6-Isopropyl-3-cyclohexenone

4-n-Butylacetophenone
3-Phenyl-2-hexen-5-one
3-Ethyl-2-cyclohexenone
3-Methyl-3-phenyl-2-butanone
2-Methyl-3-octen-S-one
4-Isopropylcyclohexanone

4,4,6-Trimethyl-2-cyclohexen-l-one

2-Acetyl-5-methylfuran

3-Phenyl-2-pentanone
4-Phenylhexahydroacetophenone (Methyl 4-phenylcyclohexyl

ketone)
2,6,6-Trimethylcvcloheptanon,e
Acetyl phenyl carbmol

2-Tetralone
3-Isopropylcyclohexanone
1 -Propionylcyclohexene
a-Thienylacetone ( 1 -(a-Thienyl)-2-propanone)
5,5-Dimethvl cvclohexen-3-one
2-Acetylbiphenyl
3-Methyl-2-cyclohexcn-l-one

l-Acetyl-2,2-dimethylcyclohexene
l,l-Dimethyl-2-tetralone
2-Mcthyl-I-tetralonc
6-Propmnyltetralin
3-Methyl-2-n-propylcyclopentanone
4-Methyl-l-tetralone

1-Acetylcyclopentene
2-Acetyl-S-methylthiophene
l-Tetralone

Neopentyl phenyl ketone
3-Methyl-2,5-hexanedione
c«-l-Decalonc
3-Acetylbiphenyl
1,2-Dimethyl cyclohexen-3-one
3-Chloroacetophenone
3-Bromoacetophenone

6-Acetyltetralin
2,3-Dimethyl-2-cyclopentenone

Semi-
carbazone

177
178
178
178
179
179
180
185
185

185
185
186
186
187-8
188,

188-9
188,

185-7
191

191

191-2
194

194
195
195, 189
195
195
197
199,201

201
204
205, 195
209
210
2 1 1
211
217
217, yel,

al
218
220
220d
223
225d
232
233

234
250

Boiling
point *C

I00 2 '
85'4

79'°
1521 4

118"
60° 3

I 1 8 2 9

123'
98 100'°

141"
138 1 4

5709

77'5

68 782<

9 1 , 3

73-513

738

HO 1 8

1 2 1 ' 2

855"
137

131"
5 1 '
102'4

10612

88 5s2

105'
7814

1 1 8 4 9

96° s

13816

163"
582

1 1 1 1

7412

832

170"

116"
71 ' °
I 1 6 1 8

138'
118-912

113"
132"

156'°
92«

«8

1 5223M

1 4560
1 4430

1 4842
1 5249

1 484

1 4913
1 5083
1 4748
1 4560

1 5051

1 4568 1S

1 5555"
1 4540

1 536614

1 4945

1 48102S

1 538
1 5447
1 550828

1 4778

1 5622

1 5078
1 4260
1 4939
1 614025

1 5494
1 5755

1 5591 2S

1 4830

D;°

090951"

Miscellaneous

2,4-Dmitrophenylhydrazone, 150

2,4 Dmitrophenylhydrazone, 155

[a]{,8 -64 5 2,4-Dmitrophenyl-
hydrazone, 137-8 p-Nitro-
phenylhydrazone, 168-9

p-Nitrophenylhydrazone, 123-4

2,4-Dmitrophenylhydrazone, 170
126 Oxime 1 1 3

m p 18, Oxime, 88

Oxime, 78

H2SO, — red ~* vlt ^col

2,4-Dimtrophenylhydrazone, 176
178

Oxime, 102, prisms, 88 9, needles.
me al

Oxime, 114

'Derivative data given in order m p , crystal color, solvent from which crystallized

170



TABLE X. O R G A N I C D E R I V A T I V E S OF KETONES
a) Liquids 2) (Reduced pressure b.p. only) (Listed in order of increasing semicarbazone m.p.)* (Continued)

No

101
102
103

Name

l-Ethyl-2-methyl-3-cyclohexenone
3-Acetylthianaphthene
2-Oxopropionaldehyde (Methylglyoxal, Pyruvic aldehyde)

Semi
carbazone

250
250
di 254

Boiling
point *C

105'"

I373

52"

"8 D;° Miscellaneous

i/s-2,4-Dimtrophenylhydrazone
299 300, red, PhNO,, Dioxime
157,al

'Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E X . O R G A N I C D E R I V A T I V E S O F KETONES
b) Solids (Listed in order of increasing m.p.)*

No

1

2

3

4
5

6

7

8

9

10

I I
12

13

14

15

16

17

18

19

20

21
22
23
24

25

Name

2-Aminoacetophenone

2-Dodecanone (n-Decyl methyl
ketone)

n-Amyl phenyl ketone (n-Pentyl
phenyl ketone)

3,5-Dichloroacetophenone
Benzyl methyl ketone (Phenyl-
acetone)

4-Methylacetophenone

2-Hydroxyacetophenone

Phorone (Di-isopropylidene-
acetone)

2-Tridecanone (Methyl «-undecyl
ketone n-Hendecyl methyl
ketone)

Furfuralacetophenone

Ethyl 2-furyl ketone
4-Cyclohexylcyclohexanone

2-(l'-Hydroxycyclopentyl)-cyclo-
pentanone

7-Tridecanone (Di-n-hexyl
ketone)

2-Acetvlfuran (2-Furyl methyl
ketone)

Levulinic acid (3-Acetyl
propionic acid)

2-Tetradecanone (n-Dodecyl
methyl ketone)

Methyl 1-naphthyl ketone ( 1
Acetylnaphthalenel

13-Diphenvl-2-propanone(l 3
Diphenylacetone Dibenzyl
ketone)

2,2,6,6-Tetramethyl-4-piperidone

4-Chloropropiophenone
2-Phenylcyclopentanone
-Furfuralacetone
4-Methoxyacetophenone

l-Phenyl-l-hepten-3-one (n-
Butyl styryl ketone)

Melting
point, °C

20

205

247

26
27

28

28

28, yel -gr

28

29, yel -
red

30.28
30 31

292
31

31 2

32,33

33

33-4, dil
al

34

34,35,30

34 9, red,
dry eth ,
58
(mono-
hyd) ,
eth

36 35
37
38,39
38,37

38 9,40

Boiling
point -C

250 2d

246 7

2652

134 6"
2165

(cor )
226

215

198

263

317d

183
100°'

993

255, 264

169-73

245 6

302

330

205-6

1182

126-710

116'°
258

159-67"

Semi-
carbazone

290d , al

122 3 dil
al

131 5,50%
al 133
(cor )

199 9 5,
al , 188

204 5, al ,
197

210

221, w
186

123, al ,
126, 117

189
216

150, me
al , 148

115 6, al

2225 4

145 6,
abs al ,
125-6,
dil al

219 20, al

177, 175 6
218d

197 8, dil
al

2,4 Di-
nitrophenyl-
hydrazone

168 (cor ),
ac a

156

2604
(cor ),
scar , ac
a

210 12
212 3

118

69, or -yel

169, scar

137

220

206 (cor ),
or -yel ,
ac a

100

241 (cor)
220 (cor),
red.
231 8
(cor)

p-Nitro-
phenyl-

hydrazone

45

98

101-2

96

185 6,
red, w -
al

174 5

195-55,
or , al

Phenyl
hydrazone

108, al

86 7 Igr
83

97, al

110

86, yel ,
w -al

108, bz

146

121, al ,
128 9

131-2, al
142, yel .
al

98, yel

Oxime

109,subl,
w

138
68 70

87-8, pet
eth

118

48

56 7 , a l -
pet eth

101 2,
104 5

78

104, eth -
pet eth .
92

45-6

136

125, 123

153 al

62-3

86-7, w h ,
pet eth

Miscellaneous

ng1 1 42855, Df 081982

n£ 1 50272

n2,0 1 5168

n2," 1 5348, D20 1 003

Tetrabromide, 88 9, al

ng> 1 43175

n2,0 1 5017, D20 1 098

nj>° 1 6257, Picrate, 116,
yel

Dimer, 175-6

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X . O R G A N I C D E R I V A T I V E S O F KETONES
b) Solids (Listed in order of increasing m.p. )* (Continued)

No

26
27

28

29

30
31
32

33
34

35
36

37

38
39
40

41

42
-13
44
45

46

47

48

49

50

51

52

53

54

Name

4,4-Dimethylcyclohexanone
3,4-Methylenedioxypropio-

phenone (Propiopiperone)
2-Hydroxybenzophenone

2-Methoxybenzophenone (2-
Anisyl phenyl ketone)

3-Bromopropiophenone
Benzalacetone
l-lndanone (a-Hydnndone)

2,4-Dichloroacetophenone
3-Atninopropiophenone

2-Bromobenzophenone
8-Pentadecanone (Di-n-heptyl

ketone)

4- Phenyl-3-buten-2-one (Methyl
styryl ketone)

3-Chlorobenzyl phenyl ketone
8-Acetylguanine
2-Benzoylfuran (2-Furyl phenyl

ketone)
1 J-Dichloro-2-propanone
( 1 ,3-Dichloroacetone)

2-Acetylquinoline
3-Chloropropiophenone
4-Bromopropiophenone
Phenyl n-undecyl ketone («-

Hendecyl phenyl ketone
Laurophenone)

2-Aminopropiophenone

Benzophenone

2,4,6-Heptanetrione (Diacetyl-
acetone)

S-Phenoxy-2-pentanone (Methyl
3-phenoxypropyl ketone)

9-Heptadecanone (Di-n-octyl
ketone)

Phenacyl bromide (w-Bromo-
acetophenone)

4-Bromoacetophenone

3-Bromophcnacyl bromide

Ethynyl phenyl ketone

Melting
point, °C

38 41
39

39, w -al
153

39

40
41
42,38

42
42, yel

42
42

42

43
435

44
45

46
46
46
47,44

47, pet
eth

48,49

49

50

50-50 5

50,51

51,505

51,lgr

51

Boiling
point, °C

73"

250 wo

212
241 27M

235 40
168 9"

345
178

262

116°

1503

175, 173

1402

306 (cor )

121'°

12F

250-3

225

174"

Semi-
carbazone

204
187 8

183
187
233 239

208
196 7

186, dl ,
198, 142

179-80
171
945 95

190d,al

164-5, a l .
167

mono 203

108 10

146

208

163-4d ,
al

24-Di
mtrophenyl-
hydrazone

227,223
258

227, red.
ac a
223, or -
red, al

253

238 9 ,or -
yel , ac
a, 229

110

212-3,
yel , or

230, 237
(cor )

214

p Nitro
phenyl-

hydrazone

166

234 5,ac
d

165 7,
red, al

154 5,
yel , al ,
144, red.
al

54

Phenyl-
hydrazone

106 7
97

155, al

157
130 1

134 5
me al
124 8

156 7
yel , al ,

159

54

137 8, al

rf( 142

126

Oxtme

104

syn 141,
bz ami
143, bz

145 8,dil
al fu
sion — •
130

115
146 144
bz pet
eth

152
112 112 3

133
120

115 6,
60°,, al

87

102

122

90 1
63 635

88 9,w

142 3, me
al , 144
140

2,6-di
685

111 2

895,97

128, 129

Miscellaneous

n£ 1 4537 Df 0 932

Thiosemicarbazone, 148

ng 1 5640
N-/> Toluenesullonyl
denv 97 dl

H2SO4 — or -red

n« 1 47144, DS6 1 3826

Hydrochlonde, 184 5
N-Acetyl 70 1

D?g 1 0976

rig" 14930, DS 1 0681

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X. ORGANIC DERIVATIVES OF KETONES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

55

56
57

58

59
60

61

62

63
64
65
66

67

68

69
70
71
72
73

74

75

76
77

78
79
80

81
82
83
84

85

86

Name

3,4-Dimethoxyacetophenone
(Acetoveratrone)

Diphenylacetoin
Methyl 2-naphlhyl ketone (2-

Acetylnaphthalene)
Chloromethyl 2-phenylethyl

ketone
2-Furyl-2-thenoylmethane
Phenyl 2-thienyl ketone (2-

Benzoylthiophene)
2-Nonadecanone (n-Heptadecyl

methyl ketone)
4-«-Caproylresorcmol (2 4-Di

hydroxy-n-caproylbenzene)
2,2 -Dichlorobenzoin
3-Propionylphenanthrene
9-Propionylphenanthrene
Benzalacetophenone (Phenyl

styryl ketone Chalcone)

2-lndanone

Phenacyl chloride (u-Chloro-
acetophenone)

3-Phenyl-2,4-pentanedione
Mesitylacetone
Ethyl 2-naphthyl ketone
Difurfuralacetone
Desoxybenzoin (Benzyl phenyl

ketone)
4-Methylbenzophenone (Phenyl

4-tolyl ketone)

l-Phenyl-l,3-butanedione
(Benzoylacetone Methyl
phenacyl ketone)

1,1-Diphenylacetone
2,4'-Dibromobenzophenone

5-Isopropyl-l,3-cyclohexanedione
Benzyl 3-chlorophenyl ketone
4-Methoxybenzophenone (4-

Anisyl phenyl ketone)

2-Phenylcyclohexanone
4-Methoxybenzil
t-Acelvl-2-hvdroxvnaphthalene
1 1-Heneicosanone (Di-n-decyl
ketone)

Benzoylformic acid (Phenylgly-
oxyhcacid)

2,2 -Dimethylbenzophenone(Di-
2-tolyl ketone)

Melting
point, 'C

51, w -al

52
53 4, al ,

56
54

555
56

56

56 7

57
57
57
58, pa

yel al
57 8

58 58 9

59

60
60
60
60, yel
60, al

60,55

61

61, al
62, pet

eth

62
62
62 4 al

63, al , 60
63
64
64, w -al

66

67

Boiling
point, 'C

286-8

301

2445

195"
300

243 5d

345

244

13420

130'°
312 4

321 (cor )

326 (cor )

261-2

38 1-4 si
d

354

1601S

147 51 "

Semi-
carbazone

218,w al

169
234 5 237

156

195-7

124-5
1255 6

a 168,
0 170,
yel ,7
!79-80d

218,212-
1 5 (dec )

156, 149

205, 197
202

148.dll
al

121-2, al

170

190

2 4-Di-
mtrophenyl-
hydrazone

206-7

262d , red.
ac a

147, 146

244d , or -
red, ac
a ,245
(cor)

213 4d
214 5d

204 (cor ),
or

2024
(cor ),
199-200,
or

151, pa
yel , al

180,dk
or

139

196 7d
(cor ),
yel

190

/>-Nitro-
phenyl-

hydrazone

227

232 (dec )

163, red-
br , 160

100-1, me
al

198-9, al

Phenyl-
hydrazone

131

176-7, 171

120

121-2
116, ye l ,
al

109, w h ,
ac a

150-3

131, bz

132,90

Oxime

140,w-al

149, 145 6

89

93

77

190-ld,
50% al

536 47

140 68

155

89

133, w-a l

98, al

154, less
soluble in
w -ac a ,
115, more
soluble in
w -ac a

165
141-2

120
a 140 1,

137-8,
ft 115 6

169
124

275

a 127,
e th , ,8
145d,w

105

Miscellaneous

4-Nitrobenzoate 84
Picrate, 82

Cu salt, 274

Picrate, 113
Picrate, 107
Picrate, 93 7, Dimers, 124,

178, 195,225 6

Cu salt, 224

Benzoate, 85 6, pyr

Thiosemicarbazone, 188 9
(cor ), yel

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X. O R G A N I C D E R I V A T I V E S OF KETONES
b) Solids (Listed in order of increasing m.p. )* (Continued)

No

87

88

89

90
91

92

93
94

95
96

97
98

99
100

101
102
103
104

105
106

107
108
109

110
1 1 1

112
113

114

Name

1 ,5-Diphenyl-l ,5-pentanedione
( 1 ,3-Dibenzoylpropane)

3,5-Dibromoacetophenone

Cinnamalacetone

Benzoyl-2-furoylmethane
12-Tricosanone (Di-n-undecyl

ketone Di n-hendecyl ketone.
Laurone)

Diphenyl triketone

2-Chlorobenzyl phenyl ketone
Dihydroxyacetone

3-Acetylphenanthrene
4-Methoxybenzalacetone (Anisal-

acetone)
Benzylacetophenone
Phenoxymethyl phenyl ketone
(a Phenoxyacetophenone)

9-Acetylphenanthrene
1-Naphthyl phenyl ketone

9-Acetylfluorene
2-Benzofuryl methyl ketone
Benzyl 4-methoxyphenyl ketone
4-Methoxybenzalacetophenone

(Amsalacetophenone 4-
Methoxychalcone)

2-Naphthoxyacetone

4-Phenylcyclohexanone

Benzoyl-2-thenoylmethane
4-Chlorobenzophenone
1 ,4-Cy clohexanedione

Di-n-tridecyl ketone (Mynstone)
Phenacyl phenyl ketone (Di-
benzoylmethane, a-Benzoyl-
acetophenone)

3-Nitroacetophenone
4-Bromobenzophenone

1-Benzoylpropionic acid

Melting
point, "C

67 5, 62-3

68, al , 65

68, eth

68
695

70, 69,
yel , Igr

71
72

72
73, me al

73
74

74
755-60

755
76,72
77
77, yel , al

78,77

78

78
78
79

79
keto 81,
enol 78,
al

81
82

82-3d

Boiling
point, "C

I9815

1693

1878

170'

225 15

-

136"

201 4

13220

Semi-
carbazone

268d , w -
ac a

186, yel ,

al

179

230

144
187

201
385

207

a 168, al ,

18 190,

al
203

212, 229d,
al

mono
221 2,
di 231

205

257
350

2,4- Di-
mtrophenyl-
hydrazone

222 3,
vlt -red,
ac a ,
218-20,
br -red,
chl -me
al

277 8

229 (cor ),
red, ac a

a 246 7,
red.
0 243 4,
or ,
mixt
220

185
240

228
230

/>-Nitro-
phenyl

hydrazone

160

Phenyl
hydrazone

109-10,
yet, al

180, yel ,
al

139
154

154

106

mono 105

128,135
126

100-4, br ,
bz

Oxime

di 165
6d

153, al ,
152

39 40, al

86
84

193 4
119 20

87

154-5
161

118

123

110

0 105-6
188

57
mono 165

132
a 116-7,
0 110-1

Miscellaneous

Cu salt, 248

Heating with excess
phenylhydrazine — •• 4
Benzene-azo-1,3,5 tn-
phenvlpyrazole, 156 7
yel -red, al

Diacetate, 48 Dibenzoate,
1205, Dimer 78 81

Picrate, 125 6

Picrate, 107 8

Picrate, 87, or

Cu salt, 278

Dibromo denv , 94-5, eth

'Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E X. O R G A N I C D E R I V A T I V E S OF KETONES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

115

116
117

118

119

120
121
122
123

124

125

126

127
128
129

130

131

132
133
134
135

136

137

138

139

140
141

142
143

Name

Fluorenone

4-Iorfoacetophenone
Di-n-Heptadecyl ketone

4,4 -Oimethylbenzophenone
(Di 4-tolyl ketone)

Benzil(Dibenzoyl)

0,0-Diphenylpropiophenone
3-Hydroxyacetophenone
4-Chlorophcnacyl bromide
2,3-Dihydroxyacetophenone

(3-Acetylcatechol)

2-NaphthylgIyoxal

3-Aminoacetophenone

2-Benzoylacrylic acid

Di-2-thenoylmethane
Di-1-naphthyl ketone
1 3-Dibenzoylbenzene

2-Acetyl-l-hydroxynaphthalene

Cinnamacetophenone

1 ,3-Cyclohexanedione
4-Tolil (4,4'-Dimethylbenzil)
2-Propionylphenanthrene
2-Aminobenzophenone

Senzoylnitrotnethanc

4-Aminoacelophenone

ienzalacenaphthenone

Benzyl 4-chlorophenyl ketone

4-Bromophenacyl bromide
4-Hydroxyacetophenone

(4-Acetylphenol)
(/•a/»-l,2-Dibenzoylethylene
Piperonalacelone

Melting
point, "C

83,yel ,
bz

85,eth
885, lgr ,

89
95, al

95, yel

96 92
96,95
96-8
97 8,dk

yel , bz -
Igr

98, (hyd ),
w 109

98-9, pa
yel , al

99(anh )
64
(mono
h y d )

100
100
101 2, al

102, g r -
yel , al ,
98, yel ,
bz

102, yel ,
al

104
104 5
105, 104
105-6, pa
yel , al

106

106, w

107, yel ,
w -al
08

108 9
109

110
110-1, pa
yel

Boiling
point, 'C

341 5

153'"

335

347

296

183'"

325 si d

294

Semi
carbazone

143 4

mono
174-5 d ,
di 243
4 d , a l

189 91

166 7

196d ,w

190

245 50,
pa yel

250, yel
al

199

a 217, al ,
0 168,
bz

2.4 Di-
mtrophenyl-
hydrazone

283 4

218 9

di 189,
yel , d l ,
185

261

222, red.
ac a ,
218 9d

266 7,263

210, b r ,
al

p-Nitro
phenyl-

hydrazone

269

mono'
192 3,
dk or ,
ac a , di
290, yel ,
pyr -eth

a 135, al

Phenyl-
hydrazone

151 2,

yel , al

100, yel ,
al

mono
134, yel ,
al ,di
235, chl
rapid
htng

197

136 7,
wh , dil
al

105 5 5,
yel , al

151, wh
-yel

163

Oxime

195 6
(cor )

67.62 3

163, al

a mono
137 8,
140, bz ,
di 237

133

96 7

192 4, w-
dl

168d

200
mono 201.

di 70-3
168 9

156
225

156,alk-
stdb, 127,
a -stab

96, w

147 8, al

48

123

115
145,
143 4,bz

211
186, al

Miscellaneous

Hydrdzone, 108 10

Acetate, 72
Diacetdte 109, bz Di-Me
eth ,bp 143 4"
143 4"

Didcetate, 150, bz -pet
eth osdzone 184

Hydrazone,98,al

Hydrazone, 185 6, al

Cu salt, 263
Picrate 121 5 2 0

Acetate, 107 5, Benzodte,
128, al

Picrate, 107

4 Toluenesulfondmide, 203

Acetate, 72
Acetate, 54, Benzoate,

134 5, al

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X. O R G A N I C D E R I V A T I V E S OF KETONES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

144
145

146

147
148

149

150

151

152

153

154

155

156
157
158
159

160

161

162

163

164

165

166

167
168

Name

2-Acetyldibenzothiophene
1 ,5-Dipheny t-3-pentadienone
(Dibenzalacetone)

4,4'-Dimethoxybenzoin (Anisoin)

1 ,4-Diacetylbenzene

3,4-Dihydroxyacetophenone
(4-Acetylcatechol)

3-Hydroxybenzophenone

a-Hydroxyacetophenone
(Phenacyl alcohol, Benzoyl
carbmol)

7-Acenaphthenone

4-Phcnylacetophenone (4-Acetyl-
biphenyl. Methyl 4-xenyl

ketone)
Piperonalacetophenone (3,4-

Methylenedioxychalcone)
9-Hydroxyxanthene (Xanthydrol)

4-Aminobenzophenone

4-Phenylphcnacyl bromide
2-Naphthoin

4-Phenylphenacyl chloride
Vanillalacetone (4-Hydroxy-3-
methoxystyryl methyl ketone)

Dianisalacetone

4,4'-Dimethoxybenzil (Anis i l )

c/,/-Benzoin

c/s-l,2-Dibenzoylethylene

3,4,5-Tribromoacetophenone

4-Hydroxybenzophenone (4-

Benzoylphenol)
1-Furoin

Mesityl phenyl ketone

4-Chlorobenzyl phenyl ketone

Melting
point, "C

112
112, 1 1 1

113.dll
al

114
116,w

116,al

117 8

121 (cor),

al

121, al

122,yel ,

al
122-4d

124,w-al

124 5
126 .
126-7
129, yel ,
al

129, yel ,
bz -pet
eth

133, yel

133, a l ,
129

134

134 5,al

134 5, w

135,138-9
(cor)

137
138

Boiling
point, °C

1303

127 33"

118"

325-7

344

Semi-
carbazone

235
187-90, al

185 (cor).
w -al

146 65,
al

a 203-5,
abs al

di 254 5,
dil ac a

a 205-6,
w

265d,

ac a

194, bz

2,4-Di-
mtrophenyl-
hydrazone

180, red.
ac a

241 5-2,
red-or

230 (cor),
red

82-3

245, yel ,
al , 234

2424
(cor ), or

216 7 ,or-
red, al

232

p-Nitro-
phenyl-

hydrazone

173, yel ,
bz

Phenyl-
hydrazone

152 3,
147 8,
yel , al

112, Igr -
eth

90, dk , al

127-8, yel

a 158-9,
bz -Igr ,
0 106

129-34d ,

yel , pet
eth

144, pet
eth

79-81,
Igr -bz

Oxime

142 4

240
1 84d , et
ac

syn 76,
ami 126,
bz

70

175, al ,
183 4,
bz,di
222d

186-7, al

168, al ,
127 ,w-

al

172

147 8

mono 133
syn di
2\7,anti,
di 195,
bz

« 151 2,
bz , /3 99

di 210
Id

81, Heat
— 152

a 161, a l .
0 102,
pa yel ,
eth

96

Miscellaneous

Picrate, 1 14

Acetate, 94-5, al -pet eth

3 4-Diacetate, 91

Acetate, 49, eth , Benzoate,
I l 8 . d i l al

Picrate, 113

Dibromide, 152, bz -Igr
(1 1), Picrate. 126-8

Heat — » Dixanthyl ether,

219, Dixanthyl, 204, Igr
Hydrazone, 1 39-40, yel ,

al

Acetate, 1 1 1

Acetate, 1 1 1

Dihydrazone, 118

Acetate, 83, al , Benzoate,
124 5,75"/0al

Acetate. 81, al Benzoate,
94 5. 115

Acetate, 76-7, Benzoate,
92 3

* Derivative dala given in order m p , crystal color, solvent from which crystallized
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T A B L E X . O R G A N I C D E R I V A T I V E S O F KETONES
b) Solids (Listed in order of increasing m.p. )* (Continued)

No

169

170
171
172
173

174

175

176

177
178
179

ISO
181

182

183
184

185

186

187

188

189

190

191
192

193

194

Name

tt-Anisal-a'-cinnamalacetone

4-Aminopropiophenone
3,3 -Dibromobenzophenone
2-Acetylphenanthrene
Dicinnamalacetone

1,2-Dibcnzoylethane

2,4-Dihydroxyacetophenone
(Resacetophenone)

3.5-Dihydroxyacetophenone

4,4'-Dichlorobenzophenone
1 ,2-Dibenzoylbenzene
9-Benzoylanthracene (9-Anthra-
phenone)

4-Hydroxypropiophenone
5,5-Dimethyl-l,3-cyclo-
hexanedione (Methone
Dimedone)

2,3,4,2'-Tetrahydroxybenzo-
phenone

Anthrone
1 ,4-Dibenzoylbenzene

Kuril (2,2'-Bifuroyl)

Benzanthrone

Quinhydrone

2,3,4-Trihydroxyacetophenone
(Gallacetophenone)

Xanthone (Diphenylene ketone
oxide)

4,4'-Bis( dimethylamino Ibenzo-
phenone

4,4 -Dibromobenzophenone
rf,/-Camphor

-Acetylindazole

3,4,5-Trihydroxyacetophenone

Melting
point, °C

1 39, red.
al

140, w
141
143
144, yel ,
abs al

147

147, 144

147 l,w

147-8
148
148. yel.
bz

148
148 9

I49(anh ),
100
(hyd ),
yel , w

154, ac a
161, al

165, yel ,
bz

170, yel.
al

171, dk
gr , subl
72, w

74

74

77
d I 178,

d 179

82, yel ,
ac a
87-8, w

Boiling
poml "C

350

395
209, 205

Semi
carbazone

260

218,214
20d

205 6,al

225, rapid
htng

247-8d
(cor ),
236-7, al

216-7, al

2,4-Di
nitrophenyl-
hydrazone

195 7
(cor ),
dk red

di 265

206 8

238-40

229

d, I 164,
d 177,
or , al

> 320, red.
PhNO2

p-Nitro-
phenyl

hydrazone

236 7,
red, w -
ac a

217

260d , red.
w -ac a

Phenyl-
hydrazone

Pyrazo-
line, 155
6, yel , al

187 8
166, ye l .
al

mono 1 1 6
di 179

156 8

mono 82
3, yel ,
di 184,
yel , Igr

152

152

174 5

233

Oxime

I 5 3 , a l
181 2d

204

202 3

135
mono 1 50

mono 1 1 5
di 176

mono
212-3,
di 235

a, mono
106, ft.
mono
97-8, a,
di 100,
166,0,
di 188
90

161

62 3

161

233

50-2
d 118 9

222, bz -
al

Miscellaneous

Dibromide, 139-40, CS2,
Tetrabromide, 155 6, CS2

N-Acetyl denv 1 6 l , w

Light — • d

2,4-Diacetdte, 38 2,4
Dibenzoate, 81

3,5-Diacetate, 91-2, Igr

H2SO4-> brief blue color

2,3,4,2'-Tetrdacetate, 1 18, al

Al sol — » bl fluorescence

1ZSO4 — » or -red sol , gr
fluorescence

2,3,4-Tnacetdte, 85
Picrate, 133

tydrazone, 1 50, Picrate,
156

Hydrazone, 92-4
d [a]$ + 44, Hydrazone,

55

N-Acetyl denv , 123, ac a

,4,5-Tnacetate, 111-2,
Igr

'Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E X . O R G A N I C D E R I V A T I V E S O F K E T O N E S
b) Solids (Listed in order of increasing m.p. I* (Continued)

No

195

196

197

198
199

200

201

202

203

204

Name

3-Acetylindole

2,5,2',6'-Tetrahydroxybenzo-
phenone

2,5-Dihydroxyacetophenone
(Quinacetophenone)

2,4.5-Trihydroxyacelophenone
2,3,5-Trihydroxyacetophenone

2,4,6-Trihydroxyacetophenone
(Phloracetophenone)

2,3-<3',4',5'-Triphenylcyclo-
pentadieno)-indone

3,4,3'4'-Tetrahydroxybenzo-
phenone

Ninhydrin (Tnketohydrmdene
hydrate)

Phenacridone

Melting
point "C

190 l , b z

200 2d
w

202, yel
gr , w

206 7 red
206-7,
ye l ,
ac a

219,anh ,
w

222

227 8,w

243, 24 Id

304 5,
ye l .
ac a

Boiling
point, °C

Semi
carbazone

24-Di
nitrophenyl
hydrazone

p Nitro
phenyl

hydrazone

215 6

241 2d ,
w -al

Phenyl-
hydrazone

246-7

di 207 8,
or -red,
al

Oxime

144 7, w

149 50,
tol

145, al

201

Miscellaneous

N-Acetyl denv , 1 5 1 , subl ,
pet eth -bz , Picrate, 183,
yel ,pet eth Dtacetyl
denv ,165 6, bz

2,5,2',6'-Tetraacetate,
118 9, al

2 5-Dtacetate, 68, ac a

2 4 5-Tnacetate 165 6, bz
2 3 5-Tnacetate, 106 7,
Igr

2,4 6-Tnacetate, 103,2,4,6-
Tnbenzoate, 1 1 7 8

Warm aqueous sol of
a-amtno acids -» intense
b l . v l t . e t c At 125-30,
loses w , turns red

N-Benzyl deriv ,188 9,
yel , al

'Derivative data given in order m p , crystal color, solvent from which crystallized
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EXPLANATIONS AND REFERENCES TO TABLE XI

The derivatives of quinones are usually similar to those of ketones Therefore, for directions and examples
for their preparation see explanations and references to Tables 9 and 10, pages 141, 142, 143

The derivatives listed as phenylhydrazones, p-mtrophenylhydrazones and 2 ,4-dimtrophenylhydrazones of qui-
nones in most cases are not real substituted phenylhydrazones, but either addition compounds or hydroxy deriv-
atives of variously substituted aromatic azo compounds

H 2NNHCONH 2 -HC1

O=( \=NNHCONH2 + H 2 NCONHN
W-/

Y

Monosemicarbazone

From the quinone with semicarbazide hydrbchlonde in water
For directions and examples see Linstead, p 30, Vogel, p 749

Oxime *

O==/ )=O + NH 2 OH-HCI

W
Y

NNHCONH, + HC1

Disemicarbazone

0=/ V=NOH

W
Y

HO NO + HC1

Monooxime

From the qumone with hydroxylamme hydrochlonde in water
For directions and examples see Linstead, p 30

—/ \—

V=/
Y

Substituted p-nitrosophenol

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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TABLE XI. O R G A N I C D E R I V A T I V E S OF QUINONES
(Listed in order of increasing m.p.)*

No

2

3

i

t

6

7

8

9

10

11

12

13

14

Name

2,3,5-Tnmethyl-l,4-ben7oquinone

2-lsopropyl-5-methyl- 1 ,4-
benzoquinone (Thymoqumone)

2.3-Oimethyl-l ,4-benzoquinone
(o-Xylo-p qumone)

2-Bromo-l ,4-benzoquinone

2-Chloro-l,4-benzoqumone

2-Methyl-l ,4-benzoqumone
(/>-Toluqumone)

2,6-Dimethyl-l,4-benzoquinone
(m-Xylo-p-qumone)

4-Chloro-l,2-benzoquinone

2,5-Dimethyl-l .4-naphthoquinone

Dunnione

2-Methyl-l , 4-naphthoquinone

Quinone ( 1 ,4-Benzoqumone)

2-Chloro-l ,4-naphthoquinone

1,4-Naphthoquinone (a-Naphtho-
quinone)

Melting
point, 'C

32, yel ,
eth

45 5 ,o r -
yel

55 (subl ),
yel

56

57, yel -
red

67 6 68 4

68 71,
yel

78 pa
yel -red.
hexane

94 yel
me al

98 9, or -
red, w

106, yel ,
me al

11 6, yel
113

117, yel ,
w

117 8,
yel , al

Boiling
point, °C

232

Semi
carbazone

252 3 d ,
yel

mono
201 2d ,
yel , al ,
di 237,
yel

4-mono
185d

4-mono
178 9,
yel , al
di 240d ,
or -red

mono
232 3,
w -me
al

mono 166,
yel , 165-
6d , red,
178,</i
243d,
red

mono 247,
grn -yel ,
ac a

2,4 Di
nttropheny]
hydrazone

mono
179 80,
dk red.
al

di 269,
PhNO2

266 8, or

4-mono
299d

mono
1856,
br , al ,
rfi 231

mono 278,
yel , pyr

p-Nitro-
phenyl-

hydrazone

mono
277 9,
or -red,
PhNO2

Phenyl
hydrazone

93

130

mono 226,
red, ac a

152

mono
205-6d ,
dk vlt ,
bz

Oxime

1 -mono
181 2,
yel , al
4-mono
134, yel

1 -mono
160 2,
pa yel
chl

mono 1 66
yel

1 -mono
184, or
4-mono
196

1 -mono
184, pa
grn -yel ,
4-mono
148d

mono
134 5d
w ,di

220d,
yel -wh

I -mono
175, yel ,
al -w
4 mono
170 1,
yel bz

di 128, br

mono
\60,di
166-8

240

4-mono
200 d
198, pa
yel , bz

Miscellaneous

[«]{,' +310° in chl

Benzoyl chloride + Zn
dust — » 1 4-diben?yloxy-
2-metnylnaphthalene,
180 0-0 5, col, al

Picrate, 79, Quinhydrone,
171

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XI . O R G A N I C D E R I V A T I V E S OF QUINONES
(Listed in order of increasing m.p.)* (Continued)

No

15

16

17
18

19

20

21

22

23

24

25

26

27

28

29

30

Name

2,5-l)iniethyl-l,4-nen70qiiinone
(p-Xylo-p-qumone)

2.6-Dibromo-l,4-benzoquinone

2,6-Diphenyl-l,4-benzoquinone
2,5-Dihydroxy-3-n-dodecyl-l,4-

benzoquinone (Embelin)

1,2-Naphthoquinone (/3-Naphtho-
quinone)

3,7-Dimethyl-l,2-naphthoquinone

5-Hydrox y-l ,4-naphthoquinone
(Juglone)

3-Chloro-l,2-naphthoquinone

l,8-Dihydroxy-2-methyl-9,10-
anthraquinone (2-Methylchry-
sazin)

2-Methyl-9,10-anthraquinone

3,5-Dihydroxy-2-me»hyl-l ,4-
naphthoquinone (Droserone)

2,3,4-Trihydroxy-9,10-phenan-
thraquinone

6-Bromo-I,4-dihydroxy-9.10-
anthraquinone (6-Bromo-
quinizann)

1,2-Anthraquinone

4-Chloro-l ,2-naphthoquinone

7-Isopropyl-l-methyl-9,10-
phenanthraquinone (Retene-
quinone)

Melting
point °C

125, ye l ,
al

131, yel ,
al

137 8, red
143, or -
red, eth -
bz

145 7d,
red, eth ,
120

151 2,
red, al

153 4, o r .
bz

172, red,
chl

175

177 9,
177, pa
yel

181, pa
yel , al

185d , b r -
red

185 5, red-
br ,bz

185 90d,
or -br

188, red
br ,bz

197, or .
al

Boiling
point, "C

Semi-
carbazone

4-mono
225d,
yel , al

di 236

1 -mono
I84d ,
yel , al

mono
270d,
br -red,
al

mono
200, yel ,
pyr

2,4 Dimtro-
phenyl-

hydrazone

/j-Nitro-
phenyl-

hydrazone

1 -mono
250 1,
2-mono
236, dk
red, ac a

mono
222 3,
red, ac a

Phenyl
hydrazone

122 4,
yel .
154 5,
or

di 189 90

2-mono
138, dk
red, al

mono
160, or ,
bz-al

Oxime

mono 1 68
yel , w ,
di 272,
yel , al ,
254

4-mono
170d,br

242-4d
telra 175

1 -mono
1095,
2-mono
!62-4d.
di 169,
yel , al

2-mono
222d , or

mono
1670
7 5, red,
ac a , di
225
(exp ),
dk br .
ac a

1 -mono
167 8,
or

di 151

1 -mono
188d,
or -br ,
2-mono
200d,
or -br

2-mono
157, pa
yel

mono
1285,
130 1
(cor ),
yel , al

Miscellaneous

Monobenzoylphenyl-
hydrazone, 122 4, yel ,

Igr

Diacetate, 54 Dibenzoate,
97-8

Acetate, 154-5

Diacetate, 205

Diacetate, 217, pa yel ,
ac a

Diacetate, 1 19, me al

Phenazine, 255d , br , al

Di Me eth , 176 5, or -
yel , al , Diacetate,
220 5, yel , al

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XI. O R G A N I C D E R I V A T I V E S OF QUINONES
(Listed in order of increasing m.p.)* (Continued)

No

31

32

33

34

35

36

37

38

39

40

41

42

43

44

Name

Camphorquinone

l-Hydro\y-9.10-anthraquinone

l,4-Dihydroxy-9,10-anthra-
quinone (Quimzarm)

9,10-Phenanthraquinone

1 ,4-Anthraquinone

4-Chloro-l,2,3-erihydroxv-9,10-
anthraquinone

2-Bromo-9, 10-phenanthraquinone

l-Bromo-9,10-phenanthraquinone

Chrysoquinonc (Chrysene-
quinone)

l,2,8-Trihydroxy-9,10-anthra-
quinone (2-Hydroxychrysazm)

l-Amino-9,10-anthraquinone

3-.\mino-9, 10-phenanthraquinone

l,2,4-Irihydroxy-9,10-anthra-
quinone

Acenaphthenequinone

Melting
point, °C

199, yel ,
dil al

200, or -
red, al ,
193

200 2
(cor ),
red, ac
a , 195

206 7 5,
or -yel ,
208, or

218d,yel ,
turns
dark
at 200 10

233, yel

233 4,
red-yel ,
ac a

233-4, yel

239 5, red

239 40,
red, ac a

251, o r -
red

254, dk
red-br ,
al

259, dk
red.
abs al

261 (cor),
yel , ac
a

Boiling
point, "C

subl

>360,
subl — •
or -red

Semi-
carbazone

3 mono

(a)
236d,al

mono
220d

mono
192-3,
ac a ,
di 271,
al

2,4 Dmitro-
phenyl-

hydrazone

mono 36,
di 190

mono
312-3d,
dk red

/>-Nitro-
phenyl

hydrazone

239

mono
245, red,
xyl

mono
247, or -
red, ac
a

Phenyl-
hydrazone

183 90,
PJ yel ,
al , 170

mono
165, dk
red, al

mono
179,or-
red, al ,
di 219,
dk yel ,
al

Oxime

mono a
153 0
114 5,rfi
(four
forms)
a 2 0 l d ,
0 248d ,
7 136
6 194d

mono
158, g rn -
yel , al ,
di 202d

233 br ,
turns
dark
at 205

mono
163 4,
or

mono
213d

mono
161, or

mono
247d,
red-br

mono
230, dil
al , 220d

Miscellaneous

3-p-Bromophenylhydra-
zone, 215 6, ac a , Hy-
drazone, 182

Acetate, 176 9, yel , al

Diacetate, 207 8, yel ,
pyr , 200-1, yel , ac anh

Cone H2SO, — dullgrn

Triacetate, 1 87, yel , Cone
H2 S04^red

Cone H2SO4 — bl

Triacetate, 224, yel 2-Me
eth , 220 or , chl -me al ,
2,8-Di-Me eth , 193, br -
yel , chl -me al , 1,2,8-
Tn-Me eth , 157, yel ,
me al

N-Acetyl,218, or -red, N-
Benzoyl, 255, grn , N-p-
Toluenesulfonyl, 228 9

2-Me eth 232 3, red, bz ,
2,4-Di-Me eth 186-9,
or , 2-Acetate, 1 79 80,
or , al Triacetate, 198-
200 (sinters 193), pa yel

• Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XI. O R G A N I C DERIVATIVES OF QUINONES
(Listed in order of increasing m.p.)* (Continued)

No

45

46

47

48

49

50

51

52

53

54

55

56

57

58

Name

1 3-Dihydroxy-4-methyl-9,10-
anthraquinone (4-Methylpur-
puroxanthm)

2-Bromo-l,4-dihydroxy-9,IO-
anthraquinone (2-Bromo-
quimzann)

3-Bromo-9,10-phenanthraqumone

Aceanthrenequinone (3,4-
Benzacenaphthenequmone)

l,2,5-Trihydroxv-9,10-anlhra-
quinone (Hydroxyan th ra ru f in )

1 ,5-Dihydroxy-9, 1 0-anthra-
quinone ( Anthraruf in)

Chloranilic acid (2 5-Dichloro-
3,6-dihydroxy-l ,4-benzo-
quinone)

9,10-Anthraquinone

Chloranil (2,3,5,6-Tetrachloro-
1,4-benzoqumone)

Alizarin ( 1 ,2-Dihydroxy-9, 1 0-
anthraqumone)

2-Amino-9,10-phenanthraquinone

3-Aminoalizarin (3-Amino- 1 ,2-
dihydroxy-9,10-anthraqumone)

l,4-Diamino-5,8-dihydroxy-9,10-
anthraquinone (5,8-Diammo-
quinizann)

Dianthraquinone (9,9'-Di-
anthrany 1- 1 0, 1 0'-qumone)

Melting
pomi, 'C

265 6, or ,
bz

265 8, b r -
red

268 dk -
yel , ac
a

270, red.
bz

273 4,
red, ac
a

280
(subl ),
pa yel

283 4,
red, w
( + 2H20)

286

290, yel ,
ac a ,
(slow
htng.
sealed
tube)

290, or ,
al

>300, dk
vlt , w ,
sinters at
205-10

>300,dk
red, ac
a

>300,br-
v l t ,
PhNO2

> 300, yel

Boiling
point, 'C

379-81

382, 376 8
(cor)

subl

430

Semi-
carbazone

mono
242d

2 4-Dmitro-
phenyl

hydrazone

/>-Nitro-
phenyl-

hydrazone

Phenyl-
hydrazone

mono
177, red

mono
203, or ,
bz

Oxime

mono
m.di
2 l 2 d ,
grn

mono
2 5 l d ,
yel , ac
a

mono
224, pa
ye l ,
(rapid
h tng)

Miscellaneous

Di-Me eth , 162, yel ,chl ,
Diacetate, 181-2, yel ,
ac a

Diacetate, 226-9, yel

subl

2-Me eth , 229, yel , al ,
1 2-Di-Me eth ,231, or .
a l , 1,2,5-Tn-Me eth.
203 4, yel , al , Triacetate,
228 9, yel al

Diacetate, 245d , pa yel ,
ac a

Di-Me e th , 141 2, red.
Di-Et e t h , 107, red, Di-
acetate, 182 5, yel

Diacetate, 260, col , ac a

SO2 — Tetrachlorohydro-
quinone, In w -alkali
sol — » alkali salts of
chloranihcacid

2-Benzoate, 214 6, al , 2-p-
Bromobenzoate, 195, yel ,
Diacetate, 184, yel , al ,
Di-Me eth ,215

N-Acetyl, 324, dk red-vlt ,
PhNO2, N-Benzoyl,
297-8, br -red, PhNO2

N-Acetyl, 238-40, yel -br ,
Monobenzoyl, 275, dk
yel , Dibenzoyl, 252, yel

N,N'-Dibenzoyl, 284-5,
br -vlt , xyl , N,N'-Di-
phenyl, 258-60, dk bl ,
bz-lgr , 1,4-Di-Me eth ,
250d , vlt -blk , ac a

Cone H2SO4 — vlt -red,
CrO3 — » Anthraqumone,
Zn dust + ac a — » di-
anthranol, 230(enol), 250
(keto)

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XI . O R G A N I C D E R I V A T I V E S OF QUINONES
(Listed in order of increasing m.p.) * (Continued)

No

59

60

61

62

63

Name

2-Amino-9,10-anthraquinone ,

2-Hydroxy-9,10-anthraquinone

l,23-Trihydroxy-9,10-anthra-
quinone (Anthragallol)

l,2,6-Trihydroxy-9,10-anthra-
quinone (Flavopurpurm)

l,2,7-Trihydroxy-9,10-anthra-
quinone (Anthrapurpurm)

Melting
point, "C

306,
303 6,
red, al

305, yel ,
al

313 4d,
br -or
(290,
subl )

>330,
(>I60,
subl )

369, or ,
al

Boiling
point, "C

306

Semi
carbazone

2 4-Dmitro-
phenyl-

hydrazone

p-Nitro-
phenyl-

hydrazone

Phenyl-
tiydrazone Oxime Miscellaneous

N-Acetyl,262,yel , N,N-
Diacetyl, 258, yel , ac a
N-Benzoyl, 227 8, yel ,
ac a

Acetate, 1 59 60, al ,
Benzoate, 202 4, ac a

Triacetate, 181 2, yel ,
al 188 9, pyr 2,3-Di-p-
toluenesulfonate 196 8,
yel , pyr , Tri-Me eth ,
167 9, grn -yel , bz -pet ,
Triacetate, 181-2, yel ,ac
a , Tnbenzoate, 2 1 3 5 ,
pa yel , al bz

2,6-Di-Me eth ,239, yel ,
1,2,6-Tn-Me eth , 225-6,
yel Diacetate 238 Tn
acetate 202 3

2-Acetdte. 296-8 yel , al ,
2,7-Diacetate, 192 3, yel ,
al -ac a Triacetate, 223,
pa yel , ac a Tri-Me
eth ,201, yel , al

'Derivative data given in order m p , crystal color, solvent from which Lryslallized
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EXPLANATIONS AND REFERENCES TO TABLES XII, XIII AND XIV

The derivatives of three classes of compounds (carboxylic acids, acyl hahdes and acid anhydrides) are
essentially the same as those of carboxylic acids, and are prepared either directly from the acid or via the acyl
hahde All of them appear therefore under the same title

Hydrolysis of acid hahde or acid anhydride to the corresponding carboxylic acid

RCOC1 + H2O RCOOH + HC1

Acid

(RCO)2O + H2O Na°H > 2RCOONa > RCOOH

Acid

From the acyl hahde in water
For directions and examples see Wild, p 180
From the acyl halide with aqueous sodium hydroxide
See Vogel, p 369, Wild, p 180
From the acid anhydride with water
See Vogel, p 376, Wild, p 184, A C D Rivett and N V Sidgwick, J Chem Soc , 97,1677(1910)
From the acid anhydride with aqueous sodium hydroxide
See Lmstead, pp 16 7 Wild, p 184

Amide *

RCOOH S°C'2 > RCOC1 N"3 > RCONH2 + NH4C1

Acid
chloride

RCOOH + NH3 RCONH2

(RCO)2O + NH3 RCONH2

Amide

Acid chloride is prepared from the acid and thionyl chloride Amide is formed on addition of aqueous
ammonia

For directions and examples see Cheroms, p 440, Shnner, p 200, Vogel, p 361, Wild, p 181
From the acid chloride in benzene with aqueous ammonia
See D Swern, J M Stutzman and E T Roe, J Amer Chem Soc ,71, 3017(1942)
By passing gaseous ammonia through a benzene or ether solution of the acyl chloride
See Lmstead, p 14, Wild, p 182
From the neat acid with gaseous ammonia
See J A Mitchell and E E Reid, J Amer Chem Soc ,53, 1879(1931)
From the acid anhydride with aqueous ammonia
See Wild, p 184, 185

Amlide *

RCOOH -

(RCO)2O H

L P II Mil

L C IT Mil

D/^/^MHP 14

t DrT^MII/"^ II

Amlide

t- ^6n5r>m3 ci

1- H2O

r C6H5NH3
+RCOO

From the acid chloride (prepared from the acid and thionyl chloride) and aniline in benzene or in ether
For directions and examples see Cheroms, p 445, Lmstead, p 14, Shrmer, pp 98, 200-1, Vogel, pp 361,

369, 458, Wild, p 182, P W Robertson, J Chem Soc, 115, 1210(1919)
From the acid chloride with aniline in aqueous sodium hydroxide
See Wild, pp 181,219
From the acid and aniline at high temperatures
See Vogel, p 362

•Derivatives recommended for first trial
W A R N I N G This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLES XII, XIII AND XIV (Continued)

From the sodium salt of the acid with aniline and concentrated hydrochloric acid
See Shnner, p 201, Wild, p 154
From the acid anhydride with aniline without solvent
See Lmstead, p 17, Vogel, p 377, Wild, p 185
From the acid anhydride with aniline in benzene
See Lmstead, p 15, Wild, p 185

p-Toluidide *

RCOOH S°C'2 > RCOCI P-CH3C6H4NH2 t RCONHC6H4CH3-p + p-CH3C6H4NH3
+Cr

RCOOH + p-CH3C6H4NH2 RCONHC6H4CH3-/> + H2O

(RCO)2O + p-CH3C6H4NH2 RCONHC6H4CH3-p + />-CH3C6H4NH3
+ RCOO~

From the acid chloride with p-toluidme in ether or benzene
For directions and examples see Cheroms, pp 441,444,458, Lmstead, p 14, Shnner, pp 200-1, Vogel, p

361
From the acid andp-toluidme at high temperatures
See Cheroms, pp 441, 442-3, Vogel, p 362
From the sodium salt of the acid,/>-toluidme and concentrated hydrochloric acid
See Shnner, p 201, Wild, p 154
From the acid anhydride with p-toluidme without solvent
See Cheroms, p 459, Lmstead, p 17
From the acid anhydride with /Koluidme in benzene
See Wild, p 185

I-and 2-Naphthylamide *

S°C'2 • RCOCI ' ' ° r 2 C l o H 7 N H 2 . RCONHC IOH7 + C10H7NH3
+Cr

NaphthvUmide
(1 or 2-)

From the acid chloride with the naphthylamme
For directions and examples see Cheroms, p 446, P W Robertson, J Chem Soc , 115, 1210(1919)

p-Nitrobenzyl ester *

RCOONa + p-NO2C6H4CH2X -— RCOOCH2C6H4NO2-/> + NaX (X = Cl, Br, I)

p-Nitrobenzyl ester

From an aqueous solution of the sodium salt of the acid, with the p-mtrobenzyl halide in ethanol
For directions and examples see Cheroms, pp 447, 448, Shnner, p 200, Vogel, p 362, Wild, pp 144 5
From an aqueous solution of the sodium salt of the acid with p-mtrobenzyl bromide in acetone
See F F Blicke and F D Smith, J Amer Chem Soc , 51, 1947 (1929)
From the sodium or the potassium salt of the acid and p-mtrobenzyl bromide in 1 2 water-ethanol
See E E Reid, J Amer Chem Soc , 39, 124(1917)
From the sodium or the potassium salt of the acid and p-mtrobenzyl chloride or iodide in 1 2 water-

ethanol
See J A Lyman and E E Reid, J Amer Chem Soc , 39,701 (1917)

p-Bromophenacyl ester *

RCOONa + />-BrC6H4COCH2Br * RCOOCH2COC6H4Br-/> + NaCl

p-Bromophenacyl
bromide

RCOOH + p-BrC6H4COCHN2
 C"C'2 » RCOOCH2COC6H4Br-/> + N2

p Bromodiazoaceto- p-Bromophenacyl ester
phenone

From the sodium salt of the acid and p-bromophenacyl bromide in aqueous ethanol

•Derivatives recommended for first trial
W A R N I N G This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLES X I I , XIII AND XIV (Continued)

For directions and examples see Cheroms, pp 447, 448, Lmstead, p 14, Shriner, p 200, Vogel, p 362,
Wild, p 146

From the sodium salt of the acid (neutralization with sodium carbonate) with p-bromophenacyl hahde in
1 2 water-ethanol

See W L Judefind and E E Reid,./ Amer Chem Soc ,41, 1043 (1920)
From the sodium salt of the acid (neutralization with sodium hydroxide) with p-bromophenacyl bromide

in 95% ethanol
See R M Hann, E E Reid and G S Jamieson, J Amer Chem Soc , 52, 818 (1930), C G Moses and

E E Reid,./ Amer Chem Soc , 54, 2101 (1930)
From the acid and p-bromodiazoacetophenone in dioxane in the presence of catalytic amounts of cupnc

chloride
See i L E Enckson, J M Dechary and M R Keslmg,J Amer Chem Soc , 73, 5301 (1951)

p- Phenylphenacyl ester *

RCOONa + /?-C6H5C6H4COCH2Br - - RCOOCH2COC6H4C6H5-/> + NaBr

p Phenylphenacyl bromide

RCOOH + />-C6H5C6H4COCHN2
 CuC'2 > RCOOCH2COC6H4C6H5-p + N2

p Phenyldiazoaceto p Phenylphenacyl ester
phenone

From the sodium salt of the acid (neutralization with sodium carbonate) and p-phenylphenacyl bromide
in aqueous alcohol

For directions and examples see Lmstead, p 14, Vogel, p 363, N L Drake and J Bromtsky, J Amer
Chem Soc, 52, 3715(1930)

From the sodium salt of the acid (neutralization with sodium hydroxide) and p-phenylphenacyl bromide
in aqueous alcohol

See Shriner, p 200, N L Drake and J P Sweeney, J Amer Chem Soc , 54, 2059(1932)
For dibasic acids from the acid, ethylamme and /7-phenylphenacyl bromide in aqueous ethanol
See Wild, p 147, N L Drake and J P Sweeney, J Amer Chem Soc , 54, 2059(1932)
From the acid and p-phenyldiazoacetophenone in dioxane in the presence of catalytic amounts of cupnc

chloride
See J L E Enckson, J M Dechary and M R Keslmg,,/ Amer Chem Soc ,73, 5301 (1951)

Methyl ester

RCOOH + CH3OH » RCOOCHj + H2O

RCOOH + CH2N2 - - RCOOCH3 + N2

Methyl ester

From the acid with methanol and a catalytic amount of sulfunc acid
For directions and examples see Lmstead, p 16, Vogel, p 383
From the acid and diazomethane in ether
See B Eistert, in Newer Methods of Preparative Organic Chemistry, Interscience, New York, 1948, p 513

Ethyl ester

RCOOH + C2H5OH - - RCOOC2H5 + H2O

RCOOAg + C2H5I - - RCOOC2H5 + Agl

RCOOH S°C'2 > RCOC1 -> RCOOC2H5 + HC1

Ethyl ester

From the acid and ethanol in the presence of a catalytic amount of sulfunc acid
For directions and examples see Vogel, pp 383, 385, 386, 387
From the silver salt of the acid with ethyl iodide
See Vogel, p 388

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLES X I I , XIII AND XIV (Continued)

From the acid chloride and ethanol.
See: Vogel, p. 389.
NOTE: The same methods can be used for the formation of other esters.

S-Benzylthiuronium salt. *

RCOONa + [C6H5CH2SC(NH2)2] + Cr -» [C6H5CH2SC(NH2)2]+RCOO~ + NaCl
S-Benzylthiuronium chloride S-Benzylthiuronium salt

From the sodium or the potassium salt of the acid and S-benzylthiuronium chloride in water.
For directions and examples see: Linstead, p. 15; Vogel, p. 36; Wild, p. 149; S. Veibel and H. Lillelund,

Bull. Soc. Chim. [5], 5, 1153 (1938), S. Veibel and K. Ottung, Bull. Soc. Chim. 6, 1434 (1939).
From the sodium or the potassium salt of the acid in water or in aqueous ethanol with an ethanolic solu-

tion of S-benzylthiuronium chloride.
See: Cheronis, p. 449; Shriner, p. 202; J. J. Donleavy, J. Amer. Chem. Soc., 58, 1004 (1936).

Phenylhydrazide.

RCOOH + H2NNHC6H5 -» RCONHNHC6H5 + H2O
Phenylhydrazide

From the acid with phenylhydrazine without solvent.
For directions and examples see: Shriner, p. 201; Wild, p. 152; G. H. Stempel and G. S. Schaffel, J. Amer.

Chem. Soc., 64, 470 (1942).
From the acid with phenylhydrazine in benzene.
See: Shriner, p. 201; Wild, p. 152.

'Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.
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TABLE X I I . O R G A N I C D E R I V A T I V E S OF C A R B O X Y L I C ACIDS
a) Liquids 1) (Listed in order of increasing atmospheric b.p.)*

No

|

2

3

4
5

6

7
8

9

10

I I

12

13

14

15

16

17

18
19

20

21

22

23

24

25

Name

Thioacetic acid
Formic acid

Acetic acid (Ethanoic acid)

Difluoroacetic acid
Acrylic acid

Propionic acid (Propanoic
acid)

Propiolic acid
Isobutync acid (Isobutanoic

acid)
Methacrylic acid

«-Butvnc acid (n-Butanoic
acid)

Pyruvic acid (a-Oxopropiomc
acid)

Vinylacetic acid (3-Butenoic
acid)

Isocrotonic acid (cis-((3)-
Crotomcacid cis-2-
Butenoicacid)

d /-2-Methvlbutanoic acid
(Ethylmethylacetic acid)

Isovalenc acid (3-Methvl-
butanoic acid)

n-Amylpropiolic acid ( 1 -
Heptyne-1-carboxylic acid)

3,3-Dimethylbutanoic acid
(/e/7-Butyldcetic acid)

d /-a-Chloropropionic acid
Cyclopropanecarboxylic acid

fl-Pentanoic acid (n- Valeric
acid)

2,2-Dimethylbutanoic acid
(Dimethylethvbcetic acid)

Allylacetic acid (4-Pentenoic
acid)

Cyclopropylacetic acid

d /-2,3-Dimethylbutanoic acid
(Isopropylmethylacetic acid)

Dichloroacetic acid

Boiling
point,

'C

93
1007

1 1 8 2

134 5
141, 140

141

I44d
1547

161

1625
164

165d
802'

169 163

169

176 7
174

176 5

180
220d

184,
9628

186
186,

182 4

1864

187, 190

188 9

190"°

191 7

194

Melting
point,

•c

84

166

13

-208

18
-46 1

16

-5 5
-8

136

-35

15

-300

fp 2 5

6 7

17, 18-9

-345

-150

-1 5

5-6

n ™

1 37137

1 36976
1 3721

1 4224

1 3868

1 3920

1 429

1 3983
1 3979

1 4138

1 4221

1 4456

1 4052

1 4043

1 4096

1 43901

1 4086

1 4141,
1 4145

1 4341
1 4283

1 4320"

1 4146

1 4659

D;°

1 074J°
1 22026

1 04926

1 062 1J6

0 99336

1 139|?
094791

1 015

0 95790

1 2668r

1 0094

1 0265

0938g

0 92623

09124

1 0885

0 93922

09276

0 9843J"

09275

1 5634

p-
Tolui
dide

130
53

153
147

141

126,
123

108 5
95

75

109
130

132

925
30

106 7

68, bz

134

124

74

830 5

1126

153

Amhde

76
50

114

104 5,
w

106

87
105

96 97

104,
subl

58

101 2

110

1095
(cor )

132,et
ac -
pet
eth

92

63

92,
90-1

784

118

p-Bromo
phenacyl

ester

140 135

860

634

768

63

81

55

680

75

99

Amide

108

82

52
84-5,

pet
eth

81

61 2
128

129
102 6

115 6

124 5,
145

73

101 2

112

135
137

91

132

80
125

106

103

94,
b p
230

132

98,
subl

Methyl
ester

b p

126

Ethyl
ester

bp 134,
nff
1 41902,

or
0 96078

b p
144 6

Miscellaneous

p Nitrobenzyl
ester, 31

/>-Nitrobenzy|
ester, 78

/j-Nitrobenzyl
ester 31

/?-Bromoamlide,
116

p Nitrobenzyl
ester, 35

2,4-Dmitro-
phenylhydra-
zone 218, yel ,
al

Nitr i le , bp 194
6 o-Toluidide,
60, pet eth

/7-Phenylphenacy!
ester, 86

/j-Phenylphenacyl
ester, 83

p-Phenylphenacyl
ester, 74

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XII . ORGANIC DERIVATIVES OF C A R B O X Y L I C ACIDS
a) Liquids 1) (Listed in order of increasing atmospheric b.p. )* (Continued)

No

26

27

28

29
30

31

32

33

34

35
36

37

38

39

40
41
42

43

44

45

46
47

48

49

50
51

Name

Cyclobutanecarboxylic acid

2-Ethylbutanoic acid
(Diethylaceticacid)

d /-2-Methylpentanoic acid
(Methyl-n-propylacetic acid)

d,/-3-Methvlpentanoic acid
4-Methylpentanoic acid (Iso
caproicacid, Isobutylacetic
acid)

Methoxyacetic acid (Glycolic
acid methyl ether)

2-Kthy 1-2-meIhylbiitannic acid
(Diethylmethylacetic acid)

Hexanoic acid (rt-Caproic
acid)

Kthoxyacetic acid (Glycolic
acid ethyl ether)

S-Methylhexanoic acid
2-Ethylpentanoic acid
(Ethyl-rt-propylacetic acid)

2-Methylhexanoic acid (n-
Butylmethylacetic acid)

a-Chloroisovaleric acid

a-Bromobutanoic acid

4-Methylhexanoic acid
2,2-Dimethylhexanoic acid
4-EthyM-methylbutanoic
acid (ac/ive-Amylacetic acid)

2-Chloro-«-*aleric acid (2-
Chloropentanoic acid)

n-Heptanoic acid («-Heptoic
acid)

2-Ethylhexanoic acid
(a-Ethylcaproic acid)

Cyclohexylacetic acid
«-Caprylic acid («-Octanoic

acid)
Pelargonic acid (n-Nonanoic
acid) .

</-Citronellic acid (2,6-Di-
methyl- 1 -octene-8-carboxylic
acid)

2-Phenylpropionic acid
4-Acetylbutanoic acid (7-

Acetobutync acid)

Boiling
point,

•c

195

195

195 6

1975
199 1"'

204, 203

204

20535

206 7

207752

209

2096

20-2

217d

217 8754

218
221

222

2230

228

237
237,
2393

2544

257

265
275d,

195-
20065

Melting
point,

•c

1 4403"

-31 8

-41 6
-33

-39,

f p
-1 5-
-2

-746

163

123

13-4

"B

1 0599

1 4132

1 4136

1 4159
1 4144

1 41677

1 4256

1 41635

1 41937

1 4220

1 418925

1 4211

1 4234

i 4268

1 43446&,
yel

Df

09239

09230

09262
09225

1 1768

0 93568

1 1021

09194

09149

091808

0 90884

0 90552

09308

P-
Tolui-
dide

1 1 6 2

81

748
630

74 5

32,eth

129

85

92

81

70

84

123, w

Anilide

127 5

95

87,88
1120,

1 1 0 5
1 1 1 5

58, pet
eth

94 5

95 92

75
94

98

98

765

70,65

57

57

p-Bromo
phenacy!

ester

773

720

1048

720

674

685

Amide

152 3

112
107

796

1249
120 1

965
70,
92-4

78

100.
101

80-2

103
104 5

73 70-
2 5

112,
108

98
89

96,
965

102

172
110,

106
99

84 5

92
114,
chl

Methyl
ester

b p
1360
- 5

b p
158
64

b p
160

Ethyl
ester

b p
159 62

b p
166-7

b p
178 9

b p
173 9

b p
185-6

b p
207 87"

bp 113

5",

Mb*
+03

Miscellaneous

Nitri le b p
154 5 Chloride,
b p 149

[«]D +7 6 in
me al

Nitrile, bp 160

p-Phenylphenacyl
ester, 53 4,
495 50

[«]D +21-
Nitrile, b p
230, D"' 0 8645

Semicdrba-
zone I75d
( + 1 H,O), w .
Oxime, 104 5
bz

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I I . O R G A N I C D E R I V A T I V E S OF C A R B O X Y L I C ACIDS
a) Liquids 2) (Reduced pressure b.p. only) (Listed in order of increasing amide m.p.)*

No

1

2
j

4

5
6

7

8

9
10
11
12

13

14
15

17
18
19
20
21

22
23
24

25

26

27

28

29

Name

3-Ethoxypropionic acid
3-Heptynoic acid
2-Heptynoic acid

(ranj-Oleic acid

2-Fluoropropionic acid
2-Azidoisovaleric acid

(2-Tnazoisovaleric acid)

(/./-Lactic acid

d /-2-Azidopropionic acid
(rf,/-2-Tnazopropiomc
acid)

2-Ethyl-3-Hexenoic acid
4-Phenoxybutanoic acid
2-Methoxypropionic acid
/-Citronellic acid (2,6-Di-

methyl-l -octen-8-car-
boxyhcacid)

2-EthyI-4-niethylpentanoic
acid (Ethylisobutylacetic
acid)

2-Octynoic acid
6-Methyloctanoic acid

3-Methylhexanoic acid
2,3-Dimethylpentanoic acid
2-Cyanopropionic acid
7-Methyloctanoic acid
I'Chlorocyclohexane
carboxylic acid

2-Cyanobutanoic acid
vlethylneopentylacetic acid
2-Isopropylbutanoic acid

(2-Ethyl-3-methylbuta-
noic acid)

5-Cyclopentylpentanoic
acid

2-Methylcyclopentane-
carboxylic acid

3,4,4-Trimethylpentanoic
acid

as-4-Methylcyclohexane-
carboxylic acid

Cyclopentanecarboxylic
acid

Amide

51
67
68 9, a!

75-6

76
78 9,

bz

785 90
(cor ),
bz-al

(3 D
80, bz

80
80
81
84-5

89

90
91

98
102
105,81
106
110, me
al -w

113
123
135

136

148

167

175

179

Boiling
point,

•c

120"
1022

,3520

216s, 250
(super-
heated
steam)

60"
82° '

12215

121 52°

132"
19718

89'°
1 I 7 9 0 6

1, 520

133'°
14923

1216

92 is

42-5"
05"
38-4013

53-5's

08 14

05 1S

23' "

or

984

3013

2327

Melting
point,
•c

14

a 1336,
0 1625

18

*

1 4216
1 4635"
1 4619

14597

1 456324

1 4595
1 4337

1 4222

1 450422

1 432021

Df

0978

1 06381

0 9274g

P-
Tolui-
didc

425

107

93-4

Amhde

41

585-
90,
w

76

60

p-Bromo
phenacyl

ester

40,46

1128

Methyl
ester

bp 91-
3", no
1 4455,
D20

0937

144 8

bp 86"

Ethyl
ester

b p 82 16,
D20

20

1 0295
154

bp 7016

n25
nD

1 428 57,
D23

23

1 065

bp 192-3

b p 207-9

Miscellaneous

Explodes on
heating

«]2
D

4 -66

ithylamide, 53

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XII . O R G A N I C D E R I V A T I V E S OF C A R B O X Y L I C ACIDS
b) Solids (Listed in order of increasing m.p.)*

No

1

2

3

4

5

6

7

8

9

10

11

12
13

14

15
16
17

18

19

20

21
22
23

24

25

26

Name

0-Bromobutyric acid (/S-Bromo-
butanoicacid)

(rans-iS-Ethyl-a-niethylacrylic
acid

d /-n-Azidobutyric acid (d 1-a-
Triazobutync acid)

Undecylenic acid (10-Undecen-
1-oicacid 10-Hendecen-l-oic
acid)

2-Ethoxybenzoic acid (Salicylic
acid ethyl ether)

d /-a-Bromopropionic acid

n-Undecylic acid (n-Undecanoic
acid. n-Hendecanoic acid)

a-Chloroisobutyric acid (a-
Chloroisobutanoic acid)

a-Azidoisobutyric acid («-
Azidoisobutanoic acid a-
Tnazoisobutyric acid)

Cyclohexanecarboxylic acid
(Hexahydrobenzoic acid)

a-Ketobutyric acid (2 Oxo-
butanoic acid)

Fluoroacetic acid
Capnc acid (n-Decanoic
acid)

Bromochloroacetic acid

2-Hexenoic acid
n-Butylmethylglycolic acid
ro-13-Docosenoic acid (Erucic
acid)

Levulinic acid (~y-Ketovalenc
acid, 0-Acetylpropiomc acid)

Pivalic acid (Trimethylacetic
acid)

^./-a-Methylhydrocinnamic
acid (a-Benzylpropiomc acid)

1-Cyclohexenylcarboxylic acid
n-Hexylmelhylglycolic acid
S-Acetyl-n -valeric acid (6-

Acetylpentanoic acid)
d, /-a-Campholytic acid

(1,5,5-Tnmethylcyclopenten-
4-carboxylic acid)

/3-Chloropropionic acid

rf,/-a-Ethylphenylacetic acid
(rf,/-a-Phenylbutanoic acid)

Melting
point, 'C

20

24

24

245

245 5 5

257

285, a
134,0
163

31

31

31,30 1

31

31-2
31 5

31 5

32
33
33-4

33-5 dehq

355

365

38
40
40 2,31-2

405

41,w,39,
Igr

42

Boiling
point "C

122"

112"
as
94,0

8 | 02

275

300d

2035

280, 284

118S°

75°2

233

7g25

167-9
268 70

215
si d

_

264'5

245-6

163-4

272

1073

250 328°

162-5",
/ 240-
3

204

270

f-
Toluidide

125

80

78

75-8

108 9,
w

119-20

130,rf
115-6

Antlide

99, 100

71

69 70,
al

146
(cor)

70

110

55

102,w

132-3,
128
(cor )

/>-Nttro-
benzyt
ester

61

p-Bromo
phenacyl

ester

91, CIS
46

682

67, al ,
66

625,
61 0

84

75 6

Amide

92 3

80

38 9, bz -
pet eth

87

132

123

103

93-4

185 6

117

108
108, 100 1,
98,99

126,117

58
84

107-8d

155 7,
153-4,et
ac -pet
eth

107 8,d
113-4

128
59

103,w

85-7,83

Methyl
ester

bp 145-
50

bp 133 5

b p 224

b p 200

bp 155-
7, D°
1 198

Ethyl
ester

b p 183 4

bp 64',
D20

20

1 038

bp 159-
60d

b p 148 9

bp 71",
Dig
1 0344

b p 243-5

bp 174d

bp 162,
D?
1 1086,
ng
1 42537

Miscellaneous

riff 1 4578 ca
n£ 1 4485

Cu salt, 232-4,
Pb salt, 80

Oil 1 1433

nj? 1 3975,p-
Nitrophenyl-
hydrazone, 194

n4
D° 1 42855

Phenyl ester,
4 6 5 , b p 266

D 0 860M

Oxime, 96

Semicarbazone,
144-6, ac a

Nitrite, b p
200-5

Nitnle.bp 175-
6, D'85 1 1443

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XII . ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

27
28

29
30
31

32

33
34

35
36

37

38

39

40

41
»
42

43
44

45

46

47

48

49

50

Name

n-Ethylpimelic acid
Tridecylic acid (n-Tridecanonic

acid)
Laurie acid (n-Dodecanoic acid
</,/-a-Bromoisovaleric acid
Elaidic acid (rrans-Oleic acid)

4-Cyanohutanoic acid (7-
Cyanobutyncacid)

Dimethylneopentylacetic acid
IraM-2-Methyl-2-butenoic acid
(Angelic acid)

Dibromoacetic acid
a-Bromoisobutyric acid («-

Bromoisobutanoic acid)
rert-Butylpropiolic acid

Hydrocinnamic acid (/3-PhenyI-
propionic acid) .,

0-Cyanopropionic acid

Benzylpyruvic acid

Bromoacetic acid

2-Pentynoic acid (Ethylpropiolu
acid)

7-Phenylbutyric acid
«-Pentadecylic acid (n-Penta-

decanoic acid)

/3-CamphoIenic acid

Myristic acid (Tetradecanoic
acid)

Trichloroacetic acid

ct-Acetoxypropionic acid
(O-Acetyllactic acid)

/3-Acetylglutaric acid

seon-Ainylmalonic acid (2-
Ethylbutane- 1 , 1 -dicarboxylic
acid, sec-«-Pentylmalomc
acid)

Melting
point, 'C

43
43,41 6

44,42
44
44 5,51

45

45
45 6

48
48 9

48-9

48 7, 40

48-50

49 50 (+J
H20), w

50

50

52
523

535

539

57 8

57 60,
39-40

58

58, bz

Boiling
point "C

223"
312,

17710

299
230d
23415

230732

185
(cor)

232-5
198 200

110'°

279-80
(cor)

208

100'°

290
212"

245

202 '«

1975

167-
7078

p
Tolutdtde

88

87
124

92 5, al

135

93

113

Anihde

145
80

78
116

126,bz

83, al -
w

98,96

131

78

84

97,94

di 219-
20

p Nitro
benzyl
ester

363

88

395-
40
(cor)

80

p-Bromo
phenacy

ester

750

76

65

104

772

81

Amide

100

100,99
133,bz
93-4, 89

90

69 70,
sealed
tube

71
127-8

156
148

105,82

97, sealed
tube

180

91

146

84
1025

86

103

141

mono
141-2,
al -eth

Methyl
ester

bp 174

bp 6613,
D°
09209

bp 215,
n20"D
1 42427,
Q20

1 0792

bp 144d

bp 1538

89

Ethyl
ester

b p 186

b p 245

bp 7515,
D°
09209

b p
220751

D20

1 0353

b p
168-9

222 5

bp 168

di b p
243 5

Miscellaneous

p-Phenylphenacyl
ester, 73 5, p-
Chlorophenacyl
ester, 56

Isobutyl ester,
b p 177 2-
Naphthylamide,
135, bz, Heat-
ing 2 hours in
sealed tube — *
tiglic acid, 64-5

o-Toluidide, 63

p-Phenylphenacyl
ester, 95

Semicarbazone,
175d,Oxime,
65, Phenylhy-
drazone, 144-5

Nitnle, 225, D20

09093

Phenylhydrazide,
123

Nitnle, b p
172-3

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

51
52
53
54

55

56

57

58

59

60

61

62

63

64
65
66

67

68

69

70

71

Name

/rans-Brassidic acid
5-Phenylpentanoic acid
fJ-Cyclohexylacry lie acid
/3-Chloroisocrotonic acid

M argaric acid (n-Hepta-
decanoic acid)

Chloroacetic acid

d-Bromopropiomc acid

Palmitic acid (Hexadecanoic
acid)

cu-2-Methyl-2-butenoic acid
(Tiglicacid)

Cyanoacetic acid

Benzoylformic acid

Acetoxyacetic acid

2,3-[)ibromopropionic acid

3,3-Dimethy lacry lie acid
2-Fury lacetic acid
3,3,4,4-TetrameIhylpentanoie

acid
4-Ketocyclohexanecarboxyhc
acid (4-Oxocyclohexane-
carboxyhcacid)

rf,/-2-Phenyllactic acid

f/-Chaulmoogric acid (d-u-
Cyclopentyltridecanoic acid)

Stearic acid (Octadecanoic
acid)

rrans-Crotonic acid (lrans-2-
Butenoic acid)

Melting
point °C

597
60
60
61

61 2

a 61 3,
0 562
7 525

625

627

645 50

66

66

66-8, bz

67, stab ,
51, unst

67
67
67

67-8, bz -
pet eth

68 (+5
H20),w
94 (anh ),
d 116-7,
w , /
115 6,
bz

685

70-1,696

72, w

Boiling
point °C

256'°

154"
195
(subl )

23116

189

22216

1985
(cor)

145'2

16020

106 20

247-820

189
(cor)

P-
Tolutdide

162

98

700 1 5

100

102

132,bz

Anilide

78
90

108

136 7

90 6, al

77, pet
eth

198-9

89-90,
W

85

89

95 5, al

118, w ,
115

p Nitro-
benzy!
ester

485

90
(cor)

425

64

674

p-Bromo-
phenacyl

ester

942

826

104

86,82

68

92

95 6

Amide

94
109
159
110

108, 106

121

1 1 1

106 7,
105 3, al

75 6, bz

1 19-20

91

130

108

138

101 2, di-
chloro-
ethylene,
/ 625
3 5,bz

106, al

109, 108 4,
al

159-60,
bz

Methyl
ester

bp 142

bp 130

b p 8027,
D17

1 4897

b p 200

bp 14020

22

bp 121

Ethyl
ester

bp 161

b p
145 6

bp 7012,
D15

1 2609

b p 207

bp 179,
D17

1 0993

b p 15840

b p 23020,
DJS

09064

bp 138,
D20

09175,

1 42524

Miscellaneous

2-Naphthyl-
amide, 174

Nitrile, 29-30,
bp 218 9

Nitrile, 32-3,
b p 206-8,2,4-
Dmitrophenyl-
hydrazone, 196-
7d (cor ),
Phenylhydra-
zone, 64

Semicarbazone,
200d , Oxime,
147, eth

rf,/-Et eth ,
60-2, Igr , d-
Quinme salt,
216d ,al ,/-!-
Menthyl ester,
55 5-6 0

[a}D +62 mchl

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XII . O R G A N I C DERIVATIVES OF C A R B O X Y L I C ACIDS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

72

73

74

75
76

77

78

79

80

81
82

83

84
85

86
87

88

89
90

91

92
93
94

95
96
97

98

Name

7-Bromocrotonic acid

Caproylacetic acid

3-Ketocyclohexanecarboxylic
acid (3-Oxocyclohexane-

carboxyhcacid)

2-Thienylacetic acid
reoButylmalonic acid (Iso-

pentane- 1 , 1 -dicarboxylic
acid)

Phenylacetic acid

Eicosanoic acid ( Arachidic
acid)

Glycolic acid (Hydroxyacetic
acid)

a-Hydroxyisobutyric acid
(2-Hydroxyisobutanoic acid
Dimethylglycolic acid)

a-Methylcinnamic acid

2-Ketocyclohexanecarboxylic
acid (2-Oxocyclohexane-

carboxylic acid)

n-Docosanoic acid (Behenic
acid)

j(?-Iodopropionic acid
n-Benzoylpropionic acid

lodoacetic acid
7-Chlorocrotonic acid

Lignoceric acid (Tetracosanoic
acid)

0-Methyladipic acid
a-Benzoylbutync acid (a-

Benzoylbutanoic acid)

d,/-a-Bromophenylacetic acid

(4-Methoxyphenyl)acetic acid

Dineopentylacetic acid
Dibenzylacetic acid

(2-Tolyl)acetic acid

a-Thienylglyoxylic acid
AMTampholytic acid (4,5,5-

Tnmethylcyclopentene- 1 -
carboxylic acid)

Citraconic acid (Methylmaleic
acid)

Melting
point, 'C

74, Igr

74d

75 6,bz

76
76

76 5, subl

77,75

78 9,80

79

81,74
81-2,eth

81-2

82,85
82-3, bz-
pet eth

83
83

84

85,91
85-7

86,84

87,84
88
89

90,88

91
91

92d , 92-3,
91d,
eth -Igr

Boiling
point, 'C

195-720

2565
(cor)

204'

212

117 813

223"

p-
Toluidide

135-6

96

143, w

132-3,
w

175,
abs al

mono
170-1,

yel,
eth

Anihde

117-8

92

97, w

136,w

101 2

137-8,

al

200

155,
abs al

mono
153,
d,
1755,
al

p-Nitro-
benzyl
ester

65

1068

805

di
706

p-Bromo-
phenacyl

ester

89

89

138

98, acet

91

Amide

101

100

148
di 242

156

108 9

120, a l -
et ac

128

111

101 142
145-6

95
130-2,w

148-9

148, 144

189
140
128-9,bz

161
88
90, Igr

di 185-
7d

Methyl
ester

bp 87",
DJ»
1 490

ng 1 498
bp 118",

D?
09916

di b p
217 87'8

54

di bp
210-1

Ethyl
ester

b p 97-
815, DI6

1 402,
ntf 1 490

bp 127",
D°
09721

bp 138'8

di b p
245-50762

bp 107-
812,
1 59-60 "*>

50

b p
191-3™

bp 168-
7119

di b p
231

Miscellaneous

Nitnle.bp 127-
8", D'5 09914

Semicarbazone,
183-4,al,
Oxime, 170d ,
w , Phenylhydra-
zone, 125, yel

On prolonged
heating at 100°

— anh , 128 30

Alcoholic sol +
FeCl3-*blue
color

Phenylhydrazone,
100 4, br , bz

Nitnle.bp 73 1S,

D° 1 1495
p-Chlorophenacyl

ester, 100

Nitnle, b p
134-53

Nitnle, 29, b p
242d

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I I . O R G A N I C D E R I V A T I V E S OF C A R B O X Y L I C ACIDS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

99

100

101
102

103
104

105

106

107

108
109
110

111
112
113

114

115

116

117

118

119

120

121

Name

2-Bromobenzoylformic acid

0-Chlorocrotonic acid

Phenyl-n-propylglycolic acid
(2-Chlorophenyl) acetic acid

(4-Tolyl) acetic acid
o-Chlorohydrocinnamic acid

2-Hydroxy-3-phenylpropionic
acid

1 .23,4-Tetrahydro-2-naphthoic
acid

Glutaric acid (1 ,3-Propane-
dicarboxylic acid)

3-Phenoxypropionic acid
a-Crotonic acid
Phenoxyacetic acid

2-Benzofurylacetic acid
1-Naphthylglycolic acid
Citric acid

2-Methoxybenzoic acid (o-
Anisic acid Salicylic acid
methyl ether)

/-Malic acid (Hydroxysuccmic
acid)

Oxalic acid

Acetylpyruvic acid (2,4-Diketo-
n-valeric acid, 2,4-Dioxo-
pentanoic acid)

n-Butylmalonic acid (Pentane-
1 , 1 -dicarboxyhc acid)

a-Cyanohydrocinnamic acid
(Benzylcyanoacetic acid)

2-Chloro-6-methylbenzoic acid

Aleuriticacid(9,IO,16-Tn-
hydroxypalmitic acid)

Melting
point. 'C

93-101

94

94
95, w

95,91
96 5, w

97,96

97

98

98
99
98-9, 99

100
99
99 124-5
100(+1
H20),
153
( a n h )

100 1

100-1

101 (+2
H20)
(rapid
htng ),
1895
(anh )
subl at
150-60

101, bz

101

101-2

102,w

102,w

Boiling
point, 'C

206-11
si d

159,5

302 4

212
285d

200

p-
Toluidide

170

d, 218

in 189,
al

di
206-7

mono
169,
di 268

Anilide

123-4

1385

di
223 4

99, al

in 192

di 197

mono
148 9,
di 254,
246,
bz

d, 193

p-Nitro
benzyl
ester

di 69

In
102

mono
872,
di
1245

di 204

p-Bromo-
phenacyl

ester

d,
1368

1485

tri 148

113

di 179

Amide

136-7.W

100 1

132
I75,w

185
I19,bz

112

139

di 175-6

119
112
101 5

164
135
in 210-

5 d , w

129

di 156-7,
d,l
162 3

mono
2\9,di
419d

131-2d,
al

di 200

130

167

Methyl
ester

bp 64
7", Df
1 555,
_20nD
1 463

bp 255

161

63-4

63-4

Ethyl
ester

b p 180,
184. Df
1 1062,

n!f
1 459

176

di b p
235-40

b p
176-852'

Miscellaneous

Nitnle, 62-4, yel ,
Oxime, 162-4d

1-Naphthyl-
amide, 169-70

Nitnle, 25, b p
251,o-Tolui-
dide, 174

Nitnle, b p
267-8

Nitnle, bp 136

Monomtrile,
1225-65,* ,
subl

Nitnle, 82-3, pet
eth

Hydrazide, 139-
40, Azide, 50d ,
al

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I I . O R G A N I C D E R I V A T I V E S OF C A R B O X Y L I C ACIDS
b) Solids (Listed in order of increasing m.p. )* (Continued)

No

122

123

124

125

126

127

128

129

130

131
132

133
134

135

136
137

138

139
140
141
142

143
144

Name

(2-Bromophenyl ) acetic acid

Benzylacetic acid

Pimelic acid

2-Toluic acid (2-Methylbenzoic
acid)

Allylmalonic acid

(4-Chlorophenyl)acetic acid

A2-Cyclogeranic acid (1 ,5,5-Tn-
methylcyclohexene-6-car-
boxylic acid)

d-Campholic acid (d-l ,2,2,3-
Tetramethylcyclopentane- 1 -
carboxyhc acid)

A tropic acid ( 1 -Phenylacrylic
acid)

/-Campholic acid
Azelaic acid (Heptane-1 ,7-

dicarboxyhc acid)

Methylneopentylglycolic acid
fran.s-4-Methylcyclohexane-
carboxylic acid

m-a-Chloroallocinnamic acid

Ethylmalonic acid
3-Toluic acid (3-Methyl-

benzoic acid)
O-Benzoyltactic acid (Lactic

acid benzoate)

2.4,6-Triethylbenzoic acid
2-Phenylbenzoic acid
1 l-Naphthvllglvoxvlic acid
BroKiomatonic acid

(4-Bromophenvl )acetic acid
2-Acetvlbenzoic acid (Aceto-

phenone-o-carboxyhc acid)

Melting
point, "C

103 4, 109

103 4d

104-5,
subl

104 5,
107 8

105,eth

105-6, 104

106, Igr

106, dl
109

106-7, w

106-7
1065

109
111

111

111
111 3,

110-1
112

113
113
113
113d

114, subl
114-5

Boiling
point, "C

22315

259"'

138"

255

250
> 360 si
d ,
237i5

263,
subl

f-
Toluidide

dl 206,
al

144

190

di 201
2

118

di 217,
ac a

Amhde

107 8

mono
108 9
di
155 6,
me al -
w

125

164 5,
al

91

134

mono
107-8,
dil al ,
di
186 7

138 9,
al -w

150
126

/j-Nitro-
benzyl
ester

907

46, al

dl 438

75
866

p-Bromo-
phenacyl

ester

di 1 36 6

57

di 1306

108

Amide

186 7

113

di 175

1428
(cor)

175, al

120 l , b z -
pet eth

80, dl 90

121 2, w

78-9
mono
93-5,
di 175

116
226

134, bz

di 214
94,97

124

156
177
151
di 181, al

192 4
H 6 5 , w

Methyl
ester

b p 208

b p 2 1 1

b p
153 428

di b p
215-25

Ethyl
ester

di b p
222-3

32, bp
260

bp 101
2 10

b p 220

b p 124'6,
ntf
1 52605

bp 228

b p 157
8'°, D?
1 1569
n25
nD

1 5525

b p 288

di b p
233-5d

30

Miscellaneous

Nitnle.bp 145
7"

Nitnle, 80 1 , 1 -
Menthyl ester,
41

Monomtnle, b p
223, Dimtnle,
b p 217 8

o-Toluidide, 190,
bz Nitnle, 30,
b p 265-7

Nitnle, 73, An-
hydride, 56, dl
66

Anhydride, 57 8

Nitnle, b p 269-
70, 1-Naphth-
ylamide, 155,2-
Naphthylamide,
177

Dinitnle, 65-6

Nitnle, 46 7
Oxime, 159,2,4-

Dimtrophenyl-
hydrazone, 186

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I I . O R G A N I C D E R I V A T I V E S O F C A R B O X Y L I C ACIDS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

145

146

147

148

149

150

151

152

153

154

155

156

157
158

159

160
161

162

163

164

165
166
167

168

Name

Pyrolartaric acid (Methyl-
succinic acid)

2-l'henoxypropionic acid

3-Benzoylpropionic acid

Benzylmalonic acid

d /-Tropic acid (3 Hydroxy-2
phenylpropionic acid)

Cuminic acid (4 Isopropyl
benzoic acid)

d /-Mandelic acid (a-Hydroxy-
phenylacetic acid)

/-Arabonic acid

a-Chlorodiphenylacetic acid

d /-Citramalic acid (d 1-2-
Hydroxy-2-methylsuccmic
acid)

Anilinomalonic acid

4-Chloromandelic acid

(3-Nitrophenyh acetic acid
ns-2-Bromoallocinnamic acid

3-Furoic acid (3 Furancar-
boxylic acid)

1-Cvclopentcnylcarboxylic acid
Cetylmalonic acid (Heptade-
cane- 1 , 1 -dicarboxylic acid)

ra-l,3-Cyclopentanedicar-

boxylic acid
d /-(rans-Camphenic acid

(d /-/rans-Camphene-
camphoncacid)

Benzoic acid

3,3.3- Trichlorolactic acid

3-Ni(rosalicylic acid
Diethylmalonic acid

1 , 14-Tetradecanedicarboxylic
acid

Melting
point 'C

115

115-6,
112-3

116

117d, 121

117 8
d 130

117-8,al

118,rf
133 /
134

118 9,al

118-9d,
bz -Igr

119

119d,al-
Igr

119 22,
112 3

120
120

121

121
121 5 2 0 ,
ac a

122 trans
161

122 3,
ac a

122,4, at
100, subl

124
125 ( h y d )
125

126

Boiling
point, °C

249

P-
Toluidide

164

115

172, al

200

122

158

Anilide

mono
159,et
ac
123,
chl
di 200

117
118 9

150, 145

di 217

151 2,
al

204

88

mono
157d ,
w di
162,
246 7,
ac a

126

di 165,
ac a

160,
boil
50% al

164

163

/vNitro
benzyl
ester

di
1195

123 4

89

d, 91

/f-Bromo-
phenacyl

ester

1190

Amide

di 225

132 3,130

145-6, w

di 225

169

133

133 4
(cor)

136, me
al

115

mono
140 1

di 156

122 3

110
129

169

mono
130 50d ,
Igr -al

226

di 231 2,
ac a

130

96
145
mono 1 46,

di 224

Methyl
ester

di b p
1121S

di 68

b p
1110 6 ,
Df
1 4726

di 44,eth

bp 1996

Ethyl
ester

18 9

b p 263 4

43 4

di 45, al

b p
173 430,
Df
1 3713

di 22

bp 2126

Miscellaneous

Semicarbazone,
181d

Dmitnle, 91,79

Nitrile, b p 243-
4734

o-Toluidide, 172

Anhydride, 219

Me eih ,90 2
Et e t h , 8 1 3

Nitnle,43
Me eth 85-8,
bz pet eth

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I I . O R G A N I C D E R I V A T I V E S OF C A R B O X Y L I C ACIDS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

169

170
171

172

173

174

175

176
177

178
179
ISO

181

182

183

184

185

186

187

188

189

190

191

Name

2,4-Dimethylbenzoic acid

ns-2-Chloroallocinnatnic acid
2-Benzoylbenzoic acid (Benzo-
phenone-2-carboxylic acid)

1,10-Decanedicarboxylic acid

2-Thenoic acid (2-Thiophene-
carboxylic acid)

4-Bromopyromucic acid (4-
Bromofuran-2-carboxylic
acid)

Maleic acid (c/s-Butenedioic
acid)

Tribromoacetic acid
( 1 -Naphthyl ) acetic acid ( 1 -
Naphthaleneacetic acid)

trans -a-Bromocinnamic acid
2,5-Dimethylbenzoic acid
m-/J-Chloroallocinnamic acid

trans-Cinnamk acid

Chloromalonic acid

Sebacic acid (Decanedioic acid,
Octane- 1 ,8-dicarboxylic acid)

2-Furoic acid (2-Furancar-
boxyhc acid, Pyromucic acid)

Malonic acid (Propanedioic
acid)

O-Acetylsalicylic acid (Aspirin)

0-CamphoIytic acid ( 1 ,5,5-Tn-
methylcyclopentene-2- 1
carboxylic acid)

2-Anilinoisovaleric acid

Acetone-13-dicarboxylic acid

d /-ra-Camphenic acid (d / cis-
Camphenecamphoric acid)

Phenylpropiolic acid

Melting
point, "C

127 (anh )
90(hyd)

127
128,91
(+1
H20),
w

128

129

129

130
(+30%
Fumaric
a ), 137
(pure)

131, 135
131,135

131-2
132
132

133

133

33, subl

133-4, 132

1348-9

135, rapid
htng

135

135,w

135d,et
ac

135-7

136-7,
subl

Boiling
point, "C

245d

300

243 15

230-2

140d

247-9,
255-6

P-
Toluidide

di 142,
eth

142

168

di 201

1705,
al

mono
156d,
di
252-3,
al

114

142

Anilide

141

195

mono
198,
187,
yel ,
a\,d,
187,al

155,al,
1596

140
1345

153, 109

di 118,
w

mono
122 3,
di
201 2

1235,
al

mono
132,
di 230,
227-8,
al

136

104, al -
w

di 155,
al

di 212

128,
126,
125

/>-Nitro-
benzyl
ester

1004

di 91
(cor)

1168

di
735,
726

1335

di 855

905

83

/>-Bromo
phenacyl

ester

168 70,
190

1456

di 147

1385

Amide

179-81

112
165 (cor)

185

180

155-6

mono
172 3,
w 153
si d , di
260, 181,
me al

122
180 1,
al

119
186
76

147 8

di 170

mono 1 70,
di 210,
208

142 3

mono
106 10,
di 170,
w -al

138

130

102 3

di 225

99-100,
109

Methyl
ester

52

23

34

di b p
206-8 "2

b p
203 4

Ethyl
ester

29 bp
235 6

b p 294-6

b p 265
si d

di b p
222

34, bp
195

di b p
199

bp 214

b p 275-
80

Miscellaneous

Heated at I60-*
anh ,60, b p
202

Nitnle,20-l,
b p 255 6

Di-p-bromo-
anilide 239

Phenylhydrazide,
194

Phenylhydrazide,
194

Phenacyl ester.
105

Oxime, 53 4 w
Acids or alkalis
— » acetone b p
56 + C02

Melts under w at
80

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I I . O R G A N I C D E R I V A T I V E S OF C A R B O X Y L I C ACIDS
b) Solids (Listed in order of increasing m.p. )* (Continued)

No

192

193
194

195

196

197

198

199

200

201

202

203

204
205

206
207
208

209

210

211
212
213

214

Name

rra«!-Glutaconic acid

3-Elhoxybenzoic acid
Methylmalonic acid

/ram-a-C'hlorocinnamic acid

3-Thenoic acid (3-Thiophene-
carboxyhc acid)

cu-Cyclobutane-l J-dicar-
boxylic acid

2-Pyridinecarboxylic acid
(Picolmic acid)

(3-Chloroniethyl) benzole acid

5-Chloro-2-nitrobenzoic acid

Anhydrocamphoronic acid

Butane-l,l,4-tricarboxylic acid

meso-TsiriATK acid

3-Nitrobenzoic acid
3-Bromo-4-tolnic acid (2-

Bromo-4-methylbenzoic acid)
2-Chloro-4-nitrobenzoic acid
(2-Nitrophenyl)acetic acid
Furanacrylic acid (0-(2-Furyl)-

acrylic acid)
2-Anilinobutyric acid

(2-Naphthyl) acetic acid (2-
Naphthaleneacetic acid)

4-Chloro-2-nitrobenzoic acid
(ra«.<r-/3-Chlorocinnamic acid
2-Chlorobenzoic acid

(2-Bromophenoxy) acetic acid

Melting
point, 'C

136-8

137
137, 138d

137-8

138

138

138

138, w

139, w

139

139 40,
bz -et ac

140

140
140

140-2
141, 138
141

141

141-2, 143

142,w
142
142, 140

142 5, al

Boiling
point, 'C

286

p-
Toluidide

mono
145d,
di
228,
214

116, al

162

122-5
131

Amlide

mono
167,
di 228

118,al

164, eth

202 3

mono
177

mono
193-4,
pa
yel , w

154

168

92, al

128
114,

118,
pet
eth

/>-Nitro-
benzyl
ester

93

141

106

/>-Bromo-
phenacyl

ester

130

132

106

Amide

1390- 5
217,206

121 2

180

di 228, w

107

124

154, eth

di 187,
189 90,
dil me
al

143
137, subl

172, al
161
168 9

123,w

200, 205

172,al
118
142, 202

151, al

Methyl
ester

33

di b p
225

48 5, me
al

a 138,
ft 45

78 5, 70

73-5

41 3
29
b p 234

Ethyl
ester

b p

20975,
DI"
1 1719,
"D
1 5705

di b p
238-42™

b p
168 925

in b p
175 6",

1 0726

47,40-1

26, bp
278

b p 293
b p 243

bp 160
70'6

Miscellaneous

Acetic anhy-
dride — •• anh
88

Anhydride, 75
71-3

Nitnle 67 al
b p 258 60

Methylamide,
134, a l - w , D i -
methylamide.
1045

Diphenylhydra-
zide 245

Nitnle, 47

Nitnle, 39

Nitnle, 98

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I I . O R G A N I C D E R I V A T I V E S OF C A R B O X Y L I C ACIDS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

215

216

217

218

219

220

221

222
223

224
225

226
227

228

229
230
231
232

233

234
235
236
237

238

239
240

241

Name

Suberic acid (Octanedioic acid.
Hexane-l,6-dicarboxyhc acid)

Asaronic acid (2,4,5-Tn-
methoxybenzoic acid)

(2-Chlorophenoxy) acetic acid

2-Nitrobenzoic acid

Phthalonic acid

(2-Hydroxyphenyl) acetic acid

2-Anilinovaleric acid (2-
Anihnopentanoic acid)

Diphenylacetic acid
Diglycolic acid

Oxanilic acid
(4-Hydroxyphenyl ) acetic acid

2-Bromobenzoic acid
Benzilic acid (a-Hydroxy-
diphenylaceticacid)

Citric acid (2-Hydroxypropane-
1 ,2,3-tncarboxylic acid)

(4-Nitrophenyl)acetic acid
2,5-Dichlorobenzoic acid
Phenylmalonic acid
Adipic acid (Butane 1,4-

dicarboxyhcacid)

(4-Bromophenoxy (acetic acid

Phenylpyruvic acid
3-Bromobenzoic acid
2,4,6-Trimethylbenzoic acid
2-Chloro-4-methylbenzoic acid

(4-Chlorophenoxy)acetic acid

3-( 1-Naphthyl ) propionic acid
Tartronic acid (Hydroxy-

malonic acid)

Benzoylpyruvic acid

Melting
point, °C

144, 139
41

144, bz -
pet eth

145 6, w

146

146

147 149,
141

147-8,
al -w

148
148, 142

148 9
148 50,

148, w
150
150

153 (slow
h t n g )

153
153
153

'"or* 1

\ -^

153-4 al

154
155
155, 153
155-6

155 6, w .
158

156
156 8d

156 8d
(+1
H20),
al -w

Boiling
point °C

ca 300

2161S

P-
Toluidide

di 218,
219

172 3
mono

148, w

189-90

in 189
al

241

Anilide

mono
128 9,
di
186-7

1545

121

155

mono
176 di
208

180
mono

118,
di 152,
eth al
(2 1)

di 154

141
174 5

tri 192,
al -w

198

mono
151 3
w di
240 1
al

136

125

p-Nitro
benzyl
ester

di 85

112

110
995

in 102

106

105

p-Bromo
phenacyl

ester

di 144 2

107

102
152

in 148

207

1545,
1526

120

136

Amide

mono
125 7.
di 216-7

1845

1495

176

a I79d
0 155d

118

99, eth -
pet eth

1675 80
mono 135

228
175

155
153, chl ,

154 5
tri 210

5d
198
155
233
mono

125 30,
w , di
220

155
188
182

133

104
di 198,

dil al ,
195-6d

138d

Methyl
ester

97 5, yel

b p
186 8

b p 275,
269, Df
1 286

b p 243 4
74-5

3, bp
162'°

31 2

b p
177 80

59,62

Ethyl
ester

dl b p
282 6

72, yel

32

30, bp
148 50'"

b p 254-5
34

di 8,
b p
112'°,
fp 0

54, al

bp 254-5

49

46

Miscellaneous

Nitnle, 112-4,al

Phenylhydrazone,
171 2

Nitnle, 51, pet
eth

Benzoate of amide.
167 9

Acetate, 98, ac a

Triphenyl ester,
124

Diphenyl ester,
105-6, a l -w

Phenyl ester, 73,
al

Oxime, 1 59

Nitnle,61-2,
subl

1 -Oxime, 98-
lOOd (+1 H2O)

•Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E X I I . O R G A N I C D E R I V A T I V E S O F C A R B O X Y L I C ACIDS
b) Solids (Listed in order of increasing m.p. )* (Continued)

No

242

243

244

245

246
247

248
249

250

251
252

253

254

255

256
257
258

259

260

261

262

263

Name

Cyclobutane-l.l-dicarboxylic
acid

3-Chlorobenzoic acid

Salicylic acid (2 Hydroxv-
benzoicacid)

1-Naphthoic acid

2-Iodobenzoic acid
2-Anilmopropionic acid

4-Dibenzothienylacetic acid

Alloxanic acid

5-Chloro-3-mtrosalicylic acid (5-
Chloro-2-hydroxy-3-nitro
benzoic acid)

2-Benzofurylacetic acid
Cholanic acid

4-Nitrophthalic acid

(laconic acid (Methylene-
succinicdcid)

S-Bromosalicylic acid (5-

Bromo-2-hydroxybenzoic
acid)

6-Chloro-3-nitrobenzoic acid
3,4-Dintethylbenzoic acid
Tricarballylic acid (Propane-

1 ,2,3-tncarboxylic acid)
Mesitylenic acid (3,5-Dimethyl-

benzoicacid)
d,/-Phenylsuccinic acid

Mesitylacetic acid

3-Chloro-4-hydroxybenzoic acid

d-Tartaric acid

Melting
point °C

I 5 7 , w

158

158 155

158 3,
subl
at 76

161 2
(cor)

162
162,w

162
162 3d,
eth

163

163
164, ac a

165

165

165

165, w
166, 164
166

166

167-8,84
(anh ),
dl 173
4

168

169 70,
w , 164-5

169 71

Boiling
point °C

P-
Toluidide

156

mono
172

mono
(a)
175,
mono

(ft)
168-9

Anihde

dl 214
5

122 5
al

136

162 3
164

141
127, dl

192

mono
151 5,
eth

222

104, 108
tri 252,

PhN02

mono
(a)
175,
mono

08)
171,
di 222

mono
I80d,
194
(cor ),
ac a ,
di
263
4 d , a l

p-Nitro
benzyl
ester

107

97 8

I I I

di 906

di 163

p-Bromo
phenacyt

ester

116

140

1355

143

di 1174

tri
1382

di 204

Amide

di 275 7

M4

142 139

202 205

110
144

206
191, w

199

210
175

200d

di 191 2
8, al

232

178, w
130
in 205

7d
133

mono (a)
158 9
mono (0)

145, dl
211

210

180 2

mono
171-2, di
196d,a l

Methyl
ester

21 b p
231

- 8 6 b p
223 3

184

171,et ac

61, b p
264 6

73, me al

106 7

Ethyl
ester

b p

218 "
di b p
222 6

b p 245

1 3 bp
234
231 5

b p 272

115, acet-
chl

91, al

93-4, 80%
al

50

28 9

77 8

Miscellaneous

Dihydrazide
109 10 al -w

Nitnle, 92, al
N-Acetyl, 143,
w

Phenylamide 99,

eth

[a]D
4 +21 74m

chl , Propyl ester
56-7, Butyl
ester, 53

Nitnle, 105-6

Nitnle, 155

'henylhydrazide,
240

" Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XII . ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

264

265
266

267

268

269
270
271

272
273

274

275

276
277
278

279
280

281

282

283
284

285
286

287
288

289

290

291

Name

Azobenzene-3-carboxylic acid

2,2-Diphenylpropionic acid
8-Chloro-l-naphthoic acid

4-Bromo-2,5-dimethylbenzoic
acid

5-Chlorosalicylic acid (5-
Chloro-2-hydroxybenzoic
acid)

4-Chloro-2-methylbenzoic acid
2,4-Dibromobenzoic acid
3-Aldehydeobenzoic acid (3

Formylbenzoic acid)

3-Thianaphthenecarboxylic acid
Apiolic acid (2,5-Dimethoxy

3,4-methylenedioxybenzoic
acid)

Allomucic acid (2,3 4,5-Tetra-
hydroxyadipic acid)

8-Bromo-l-naphthoic acid

3-Phcnanlhrylacetic acid
Acetylenedicarboxylic acid
4-Toluic acid (4-Methylbenzoic

acid)

6-Bromo-3-nitrobenzoic acid
5-Bromo-2,4-dimcthylbcnzoic
acid

Veratric acid (3 4 Di
methoxybenzoic acid)

<V-Benzovlanthramlic acid
(2 Benzamidobenzoicacid)

4-Chloro-3-nitrobenzoic acid
3,5-Dimtrosalicylic acid (3,5-

Dmitro-2-hydroxybenzoic
acid)

4-Fluorobenzoic acid
4-Chloropicolinic acid (4-
Chloropyndine-2-carboxylic
acid)

2,4-Dinitrobenzoic acid
2-Naphthoic acid

3-Bromosalicylic acid (3-
Bromo-2-hydroxybenzoic
acid)

2-Anilinoisobutyric acid (2-
Amlmoisobutanoic acid)

4-Anisic acid (4-Methoxy-
benzoic acid)

Melting
point "C

170 1,
or , al

171 175
171 2,
al -w

171 5 25,

Igf
172 w

172
174
175

175
175,w

176d , w

178, bz

178
179
179 80,
subl 182

180
180 1

181 (anh )

181

181-2
182 (anh )

174
(+1H2O)

182 1826
182d

183
184,1855

184

184 5,
w

184 6,
1842
(cor)

Boiling
point °C

275
(cor)

275-80

p-
Toluidide

160, 165

192, al

186

Anilide

173

151, al

144 5,
148,
140

166,al

154

279

131

171, bz,
173

155, al

169-71

^-Nitro-
benzyl
ester

1045

142

132

p-Bromo-
phenacyl

ester

153

158

152

Amide

198-9,
or ,al

149
207 5, red.

al
209-10

226-7

183
198
190d

198

175 6 , w ,
di 209d ,
w

179-80

176
di 294d
160, 158

197-8
197 5-8 5

164

218-9

156,al
181

154, 1545
158, 152-4

203
192-3,al,

195
165

136

167, 162-
3,w

Methyl
ester

58, me al

50, bp
249d

53

71-2, w

33, pet
eth

82

100

83, me al

57-8

Ethyl
ester

50

25

b p 258

b p 278

di 139-41
al

52, pet
eth

66

98

59,yel

Miscellaneous

Nitnle, 103-4

Nitnle, 165-7,
Phenyl ester.
81-3, Me e th .
81-2, Et ester.
118

Nitnle, 67

Nitnle, 79-81,
eth , Semicar-
bazone, 265,
Phenylhydra-
zone, 164

Nitnle, 1355,
al -w

Polyphenylhydra-
zide, 218d,al

Nitnle, 11 7, subl

Nitnle, 88-9

Nitnle, 156

Nitnle, 100-1

Nitnle, 35
Phenyl ester, 68,
pet eth

Nitnle, 49-50

Nitnle, 93-4, al

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I I . O R G A N I C D E R I V A T I V E S O F C A R B O X Y L I C ACIDS
b) Solids (Listed in order of increasing m.p. )* (Continued)

No

292

293

294

295

296
297
298

299

300

301
302
303

304

305

306

307
308

309

Name

(2-Carboxyphenyl)acetic acid
(Homophthdlic acid)

Acetylanthranilic acid

Succinic acid (Butanedioic acid.
Ethane- 1 ,2-dicarboxylic acid)

5-Brontopyromiicic acid (5-
Bromofuran-2-carboxylic
acid)

Hippuric acid
3-Iodobenzoic acid
5-Bromo-2-toluic acid (4-

Bromo-2-methylbenzoic acid)
2-Cyanobenzoic acid (Phthalic

acid mononitnle)
3-Nitroanisic acid (4-Methoxy-

3-nitrobenzoic acid)
Fluorene-2-acetic acid
Coumarin-3-carboxylic acid
^-Camphoric acid ( 1 ,2,2-

Trimethylcyclopentane- 1 ,3-
dicarboxylic acid)

3-Bromophthalic acid

4-Bromo-3,5-dinitrobenzoic acid

Butane- 1 ,2,3,4-tetracarboxylic
acid (low melting form)

Anthroxanic acid
a-Chrysenic acid (o-2-

Naphthylbenzoic acid)
/-Ascorbic acid

Melting
point °C

185, 180

185, ac a

185, 1828

186, w

187
187
187,subl

187, 192

187

187
187d,w
1875-80,
/ 187,
d.l 202,
208

188

188, al

189, w

190, 196d
190

190d,d./
168-9

Boiling
point. 'C

235d

P-
Toluidide

mono
179
80, di
2545-
55,
260

(a)
212-4,

(ft)
190-6

Anilide

167 8,
al

mono
1485,
di 230,
al

208

163

250
mono

(«)
204,
209
10,
mono

(ft)
196, di
226, d,.
1 226

187
(rapid
htng ),
al -w

p-Nitro
benzyl
ester

di 88

136
121

655

/>-Bromo
phenacyl

ester

d, 211 0

151
128

Amide

228

177, al

mono 1 57
di 260d,
W

144 5

183
186
180

173

266
236
mono(a-
amide-|8-
acid)
176,
mono

(0-
amide-a-
acid)
182-3, di
192-3

188, pa
yel , al -
w

di 181d,
dil
H2SO,
tetra
310d ,w

211-2, w
169 70

Methyl
ester

151

116-7
(a) 77

(ft) 86
di b p
263 4

125 me
al -w

tetra
75-6, w

70
63

Ethyl
ester

b p 234

70

94
(a) 47 8

(ft) 57
di b p
285 6

mono
127 8

118, a l -w

di 168 w

64-5

Miscellaneous

Nitnle, 133, w ,
A/-Methylamide,
172 al

Hydrazide
1355 60,
Azide, 66 7

Nitnle, 70

Nitnle, 182

Anhydride, 132-4

Heating — »
monoanh of
high mel t ing
form

'a]p +48mme
al , Diphenyl-
hydrazone,
178d,red, Dt-p-
nttrophenyl
hydrazone
262d dl Di
2 4 dimtro
phenylhydrd-
zone, 282d ,
br -red

'Derivative data given in order m p., crystal color, solvent from which crystallized
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T A B L E X I I . O R G A N I C D E R I V A T I V E S O F C A R B O X Y L I C ACIDS
b) Solids (Listed in order of increasing m.p. )* (Continued)

No

310

311

312

313
314

315

316

317

318

319

320

321

^\
~X>±
>-<
a^
324

325

326

327

328

Name

Chlorofumaric acid

/V-Methylacetylanthranilic acid

Coumarilic acid (Coumarone-
2-carboxylic acid)

Dimethy Imalonic acid
I ranj-Acomtic acid

Benzylidenemalonic acid

4-Ethoxybenzoic acid

/rons-3-Nitrocinnamic acid

Chrysodiphenic acid (2-Phenyl-
naphthalene-1 ,2'-dicarboxylic
acid)

3,4-Dihydroxybenzoic acid
(Protocatechuic acid)

3-Hydroxybenzoic acid

Phthalic acid (Benzene-1 ,2-
dicarboxyhc acid)

3,4-Dichlorobenzoic acid

(4-0 hloromethy 1 1 benzole acid

5-Brorno-2-ni(ro-4-toluic acid
(2-Bromo-4-methyl-5 mtro-
benzoic acid)

4-Bromo-3-nitrobenzoic acid

</,/-Tartaric acid

f M-Apocamphoric acid

3,5-Dinitrobenzoic acid

Melting
point °C

191 2,
ac a

192 3

192 3,w

193,subl
194 5d
(cor ),
as 125
— * Iranf
on heat-
ing

195 6d

198 195 6

199 as
138

199

199-200d

200, subl

200 6, 191
(sealed
tube),
230
(rapid
htng)

201 2,
208 9

203

203, 200

203 4

203-4

(+1
H20)
205 6
(anh)

204, w ,
trans
190-1, w

204-5

Boiling
point 'C

310 5
si d

p-
Toluidide

163 dii
al

mono
150
(slow
htng ),
160 5
(rapid
htng ),
di 201

Anihde

186,al

159

di 189,
as.
mono
170d,
al

169,
170
172

166

156 7,
w
155

mono
170
di
253-5

156,or-
yel , al

di
235-6

mono
212

234

p-Nitro
benzyl
ester

di
1385

836

174

188

106 8

di
1555

di
1476

157

/»-Bromo
phenacyl

ester

155

m 186

178,173

176,
176 1-
4

di
1528

159

Amide

159

di 269
tri 250 —

b r ,
260 —
sinters

di 189 90

202

196

1 -mono
275,
2'-mono
220

212

170 167
w

mono
149,
di 220

133

173

191

156

di 226,
w -me
al

183

Methyl
ester

di b p
224

di 44

1 -mono
171 5,
me al ,
2'-mono
124,
di 90

1345 w

104

Ethyl
ester

di b p
250 si d

27

85,rfi 32

61

74

Miscellaneous

Ethyl ester amide,
102

^-Methylamide,
171 2 /V-Ethyl-
amide, 140

Nitrile, 36,
Phenyl ester, 101

Heat — [laconic
acid, 165

Monomtnle, 183
Dinitnle, 87

Nitnle,79 80,
al , b p 263

Nitrile, 132

Nitrile, 120

Anhydride, 178,
al

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I I . O R G A N I C D E R I V A T I V E S O F C A R B O X Y L I C ACIDS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

329

330

331

332

333

334
335
336
-̂-x

VJ3/

338

339

340
341

/342
"— "'

343

344
^345

346
347
348

349
350

Name

Mesaconic acid (Methylfumanc
acid)

5-Bromo-3-nitro-4-toluic acid
(6-Bromo-4-methyl-2-nitro-
benzoicacid)

Anthracene-9-carboxylic acid
(me-so-Anthroic acid)

Vanillic acid

rrafls-2-Coumaric acid (iram-2
Hydroxycinnamic acid)

Oxamic acid
Pentamethylbenzoic acid
4-Coumaric acid (4-Hydroxy-

cmnamicacid)
rran.s-2-Ohlorocinnamic acid

2,4-Dihydroxybenzoic acid
(/3-Resorcyhcacid)

2-Bromo-3,5-dinitrobenzoic acid

4-Dibenzofurylacetic acid
Mucic acid

3-Chloroanisic acid (3-Chloro-
4-methoxybenzoic acid)

4-Hydroxybenzoic acid

Piperic acid
3-Chloro-2-naphthoic acid

3-Nitrophthalic acid
Acenaphthene-5-carboxylic acid
4-Cyanobenzoic acid

(Terephthalic acid mono-
mtnle)

4-Phenylbenzoic acid
3-Hvdroxv-2-naphthoic acid

Melting
point °C

2045

(cor ),
subl

206

207, pa
yel , al

207,210

207 8d ,
subl , w

210
210
210 3,206

(anh )
212, yel ,
al

213d (ra-
pid
htng ),
216d,
217

213

214
214d
(vanes
with
htng
rate)
223 255

214 5

215,213-
4 210

216
216 7, me

al -w
218
219, bz
219,214

221
222 3
(cor)

Boiling
point °C

-

P-
Toluidide

mono
(a)
196,
di
212, al

203-4,
al

di 226

221-3

Am tide

mono
(a)
202,
mono

W
163,
di
1857

148-9

176

126-7

196 7,
ye l .
w

di 234

179

243-4,
ac a ,
249
(cor)

/>-Nitro
benzyl
ester

di 134
(cor)

140d

1525

188 9

310

180 2

145

189

189

/>-Bromo
phenacy

ester

225

191 5
(cor ),
184

Amide

mono (a)
222,
mono (0)
\14,di
1765

171

209d

419d
206
194

168

222

216, pa
ye l .
al -w

212
mono

192d,
di 220

193

162(+1
H20),w

237

di 201d
198
223

223
217 8
(cor ),
yel , al

Methyl
ester

111 , yel

137 126

105, b p
278-9

109, me
al -w

94 5

58, me al

62

Ethyl
ester

44, bp
293

bp I621 2

74, al

50

54

Miscellaneous

Nitnle, 130, subl

Nitnle, 170-2,

Igr

Acetate, 154 5,
146, bz

Acetate, 200 5

Nitnle, 40

Loses HZO of
crystallization at
100 Easy loss
of CO, gives
m p varying
from 194 to 236

Nitnle, 110-1

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I I . O R G A N I C D E R I V A T I V E S OF C A R B O X Y L I C ACIDS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

351
352

353

354

355

356
357
358
359

360
361
362

363

364
365

366

367
368

369

370

371

372

373
374

375

376

377

Name

4-Hydroxy-2-naphthoic acid
5-Bromo-3-nitro-2-toluic acid

(4-Bromo-2-methyl 6 nitro-
benzoic acid)

9-Fluorenecarboxylic acid

Biphenyl-2,2'-dicarboxyhc acid
( 2 2 Diphemcacid)

Methyliminodiacetic acid

2.4,6- Trimtrobenzoic acid
Piperonylic acid
5-Nitrosalicylic acid
4-Chloro-3-hydroxy-2-naphthoic

acid
1-Phenanthroic acid
3-Pyndylacrylic acid
4-Bromo-3-hydroxy-2-naphthoic
acid

4-Chloro-l-hydroxy-2-naphthoic
acid

3-Chloro-2-nitrobenzoic acid
Benzophenone-2,4-dicarboxylic
acid

S-Bromo-2-hydroxy-3-toluic
acid (5 Bromo-2-hydroxy 3-
methylbenzoic acid)

2-Thianaphthenecarboxylic acid
Butane-l,2,3,4-telracarboxylic
acid (high melting form)

7-Bromo-l-naphthoic acid

3-Pyridinecarboxylic acid

(rans-2-Nitrocinnamic acid

2-Chloroquinoline-3-carboxylic
acid

4-Nitrobenzoic acid
Azobenzene-4-carboxylic acid

4-Chlorobenzoic acid

7-Chloro-l-naphthoic acid

3-Chlorocinchonic acid
(2-Chloroqumolme-4-
carboxylic acid)

Melting
point °C

225 6
226

227 230,
225

227 233
229

227d

228
229, 228
229 30
231,yel

232
233
233-5d ,
yel , al -
ac a

234, al

235 w
235, w

236

236
236-7
(slow
htng)

237 (cor ),
60% al

237 8
235,232

240, as
146-7

240

241
241, red,

al

243, 240

243,
60% al

244, al

Boiling
point *C

P
Toluidide

206

143-4

150

204, 192

Amlide

mono
176, di
229-
30, al

224

161-2

180-1

186

125,
al -w

d, 168,
acet
(slow
htng)

202,
al -w

85,132,
bz-
Igr,
265, w

211,204

194,al

185, a l -
w

202, al

p Nitro
benzyl
ester

di 187
1826

132

168

1295,
al

p-Bromo
phenacyl

ester

141

137

126

Amide

217 8
235

251

mono 193,
190 \,di
212,w

mono 1 69,
di 169

264d
169,al
225
225

284
148

di >288

75-8

177
di 169d

247,
50% al

128, 122

185

200-1

201,198
224-5, red

179, 170

237,
50% al

334-5, al -
w , 276-8
(after
fusion)

Methyl
ester

11 6, yel

120-1

di 107

109

lelra
63-4, Igr

55 (cor ),
60% me
al

96
123-4, or,
me al

44

54,
60% al

89-90,
acet

Ethyl
ester

92-3

75

46

57
86-7, or -
red, al

b p 238

645

;

Miscellaneous

Nitnle, 106-7,
subl

Acetate, 183

o-Toluidide, 148-
9, m-Toluidide,
188-9

Di-imide, 320d ,
w

Nitrile, 120-1,
br , bz , Propyl
ester, 64, red,

Igr

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I I . O R G A N I C D E R I V A T I V E S O F C A R B O X Y L I C ACIDS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

378

379

380

381

382

383
384
385

386

387
388
389

390
391

392
393
394
395
396

397

398
399

400

Name

5-Chloro-l-naphthoic acid

Azobenzene-2,2'-dicarboxylic
acid

Anthracene-1-carboxylic acid
(a-Anthroic acid)

2-Amino-9,10-anthraquinone-l-
carboxylic acid

4-Bromobenzoic acid

9-Phenanthroic acid
4-Bromocinnamic acid
Cinchoninic acid (Qumoline-4-
carboxylicacid)

Gallic acid (3,4,5-Tnhydroxy-
benzoic acid)

1-Acenaphthoic acid
2-Phenanthroic acid
Cinchomeronic acid (Pyridme-
3,4-dicarboxyhc acid)

5-Bromo-l-naphthoic acid
Chelidonic acid (T-Pyrone-2,6-
dicarboxyhc acid)

4-Iodobenzoic acid
S-Chloro-2-naphthoic acid
3-Phenanthroic acid
Quinolme-3-carboxylic acid
1 -Chloroanthraquinone-2-
carboxylic acid

Anthracene-2-carboxylic acid
(/3-Anthroic acid)

(rani-4-Nitrocinnamic acid
Fumaric acid (fra/ts-Butanedioic

acid)

Muconic acid

Melting
point, 'C

245,241-2
subl

245, dk
yel , al

245, yel ,
al ,252

250 2, or -
red

251-3

251,253
251 3
253 4( + l
or2H2O)

253-4d ,
222-40d

256
260
260d , w

261,256
262

270, 265
270, al
270
272
272, pa

yel , al

281, yel.
al

285
286-7,
(sealed
tube),
>200,
subl ,
293-5

289d
(slow
htng ),
306
(rapid
h tng)

Boiling
point "C

P-
Toluidide Anilide

197

183

207

di 199-
206

210
2025

248 9,
pa
yel,
bz-
ac a

mono
2330-
45,
di
313 4,
ac a

/>-Nitro
benzyl
ester

180

141

141

186
1508

p-Bromo-
phenacyl

ester

134

146

191

Amide

239

mono
2l5d ,
red-br ,
et ac ,
di 294d ,
red-br ,
ac a

260, al

300, or ,
PhNO2

1 89-90, w

233

181

189

228
243
3-mono
200d ,
4-mono
170d,
w ,di
163-5d

241
245

217
186-7
234
198
3 17, yel

293-5,
yel , al

204,217
270, 300 2

subl , di
266d

di 240d

Methyl
ester

di 101,
red, me
al

108, ac a

80
24

3-mono
182
4-mono
154-72,
di 141

di 1225

81

161 5, yel ,
acet , 1 55

di 102,
bp 192

Ethyl
ester

42

di 85, pa
red, al

13, bp
17315

4-mono
131-3,
bz,di
b p
1722'

48-9
227, di 63

45

142, yel.
al

134-5

mono 66,
dt b p
218

Miscellaneous

Nitnle, 145

Nitnle, 126, yel ,
Phenyl ester,
207-9, yel

/7-Phenylpnenacyl
ester, 193

Nitwle, 102

Imide, 229-30,
subl

Nitnle, 147, subl
p-Phenylphenacyl

ester, 195-8d

Nitnle, 144

Benzyl ester, 135-
6, yel , al

At230-» maleic
anh 56

trans-trans 296-
8, as-as 195

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XII. ORGANIC DERIVATIVES OF C A R B O X Y L I C ACIDS
b) Solids (Listed in order of increasing m.p. )* (Continued)

No

401

402

403

404

405

406

407

408

409

410

Name

9,10-Anthraquinone-2-
carboxylic acid

9.10-Anthraquinone-l-
carboxylic acid

Bromoterephthalic acid
(2-Bromobenzene-l,4-
dicarboxylic acid)

Terephthalic acid (Benzene- 1 ,4-
dicarboxylic acid)

Chloroterephthalic acid (2-
Ch!orobenzene-l,4-di-
carboxylic acid)

4-Pyridinecarboxylic acid
(Isonicotmic acid)

9,10-Anthraquinone-2,3-
dicarboxylic acid

Isophthalic acid (Benzene-1 ,3-
dicarboxyhc acid)

Benzophenone-4,4'-dicarboxylic
acid

Trimesic acid (Benzene- 1,3.5-
tricarboxyhc acid)

Melting
point °C

290-2,
yel,
ac a

293 4, pa
yel ,
ac a

299

300, subl
without
melting

>300, w

324

240-2,
yel .
ac a

348, subl

subl
<360

380 (cor )

Boiling
point *C

P
Toluidide Anilide

258 60

288 9,
pa
yel ,
PhNO2

di 334
7,
PhNO2

tri
118-
20d,
ac a

p-Nitro
benzyl
ester

d,
2635

2025

p-Bromo
phenacyl

ester

di 225

179 1

in 197
(sealed
tube)

Amide

280, ac
a -bz

280 pa
yel , al

di 270

d, >225

d, >300

156

mono
>340,
br , ac a

mono 280,
di 280

di >300

365d
(cor)

Methyl
ester

170

189, pa
yel , me
al

1 -mono
145,
4-mono
164
di 54

di 60

di 224
231

m 143-4,
me al

Ethyl
ester

147

169, yel ,
al

in 132 3,
al 133
after sin-
tering at
127

Miscellaneous

Nitrile, 247, yel ,
ac a

Anhydride, 290

Basalt (+6 H2O)
very soluble —
differentiates
from Tereph-
thalic acid

Dimtrile, 204-5

* Derivative data given in order m p , crystal color, solvent from which crystallized
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EXPLANATIONS AND REFERENCES TO TABLES XII, XIII AND XIV

The derivatives of three classes of compounds (carboxylic acids, acyl hahdes and acid anhydrides) are
essentially the same as those of carboxylic acids, and are prepared either directly from the acid or via the acyl
hahde All of them appear therefore under the same title

Hydrolysis of acid hahde or acid anhydride to the corresponding carboxylic acid

RCOC1 + H2O RCOOH + HC1

Acid

(RCO)2O + H2O Na°H > 2RCOONa > RCOOH

Acid

From the acyl hahde in water
For directions and examples see Wild, p 180
From the acyl halide with aqueous sodium hydroxide
See Vogel, p 369, Wild, p 180
From the acid anhydride with water
See Vogel, p 376, Wild, p 184, A C D Rivett and N V Sidgwick, J Chem Soc , 97,1677(1910)
From the acid anhydride with aqueous sodium hydroxide
See Lmstead, pp 16 7 Wild, p 184

Amide *

RCOOH S°C'2 > RCOC1 N"3 > RCONH2 + NH4C1

Acid
chloride

RCOOH + NH3 RCONH2

(RCO)2O + NH3 RCONH2

Amide

Acid chloride is prepared from the acid and thionyl chloride Amide is formed on addition of aqueous
ammonia

For directions and examples see Cheroms, p 440, Shnner, p 200, Vogel, p 361, Wild, p 181
From the acid chloride in benzene with aqueous ammonia
See D Swern, J M Stutzman and E T Roe, J Amer Chem Soc ,71, 3017(1942)
By passing gaseous ammonia through a benzene or ether solution of the acyl chloride
See Lmstead, p 14, Wild, p 182
From the neat acid with gaseous ammonia
See J A Mitchell and E E Reid, J Amer Chem Soc ,53, 1879(1931)
From the acid anhydride with aqueous ammonia
See Wild, p 184, 185

Amlide *

RCOOH -

(RCO)2O H

L P II Mil

L C IT Mil

D/^/^MHP 14

t DrT^MII/"^ II

Amlide

t- ^6n5r>m3 ci

1- H2O

r C6H5NH3
+RCOO

From the acid chloride (prepared from the acid and thionyl chloride) and aniline in benzene or in ether
For directions and examples see Cheroms, p 445, Lmstead, p 14, Shrmer, pp 98, 200-1, Vogel, pp 361,

369, 458, Wild, p 182, P W Robertson, J Chem Soc, 115, 1210(1919)
From the acid chloride with aniline in aqueous sodium hydroxide
See Wild, pp 181,219
From the acid and aniline at high temperatures
See Vogel, p 362

•Derivatives recommended for first trial
W A R N I N G This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLES XII, XIII AND XIV (Continued)

From the sodium salt of the acid with aniline and concentrated hydrochloric acid
See Shnner, p 201, Wild, p 154
From the acid anhydride with aniline without solvent
See Lmstead, p 17, Vogel, p 377, Wild, p 185
From the acid anhydride with aniline in benzene
See Lmstead, p 15, Wild, p 185

p-Toluidide *

RCOOH S°C'2 > RCOCI P-CH3C6H4NH2 t RCONHC6H4CH3-p + p-CH3C6H4NH3
+Cr

RCOOH + p-CH3C6H4NH2 RCONHC6H4CH3-/> + H2O

(RCO)2O + p-CH3C6H4NH2 RCONHC6H4CH3-p + />-CH3C6H4NH3
+ RCOO~

From the acid chloride with p-toluidme in ether or benzene
For directions and examples see Cheroms, pp 441,444,458, Lmstead, p 14, Shnner, pp 200-1, Vogel, p

361
From the acid andp-toluidme at high temperatures
See Cheroms, pp 441, 442-3, Vogel, p 362
From the sodium salt of the acid,/>-toluidme and concentrated hydrochloric acid
See Shnner, p 201, Wild, p 154
From the acid anhydride with p-toluidme without solvent
See Cheroms, p 459, Lmstead, p 17
From the acid anhydride with /Koluidme in benzene
See Wild, p 185

I-and 2-Naphthylamide *

S°C'2 • RCOCI ' ' ° r 2 C l o H 7 N H 2 . RCONHC IOH7 + C10H7NH3
+Cr

NaphthvUmide
(1 or 2-)

From the acid chloride with the naphthylamme
For directions and examples see Cheroms, p 446, P W Robertson, J Chem Soc , 115, 1210(1919)

p-Nitrobenzyl ester *

RCOONa + p-NO2C6H4CH2X -— RCOOCH2C6H4NO2-/> + NaX (X = Cl, Br, I)

p-Nitrobenzyl ester

From an aqueous solution of the sodium salt of the acid, with the p-mtrobenzyl halide in ethanol
For directions and examples see Cheroms, pp 447, 448, Shnner, p 200, Vogel, p 362, Wild, pp 144 5
From an aqueous solution of the sodium salt of the acid with p-mtrobenzyl bromide in acetone
See F F Blicke and F D Smith, J Amer Chem Soc , 51, 1947 (1929)
From the sodium or the potassium salt of the acid and p-mtrobenzyl bromide in 1 2 water-ethanol
See E E Reid, J Amer Chem Soc , 39, 124(1917)
From the sodium or the potassium salt of the acid and p-mtrobenzyl chloride or iodide in 1 2 water-

ethanol
See J A Lyman and E E Reid, J Amer Chem Soc , 39,701 (1917)

p-Bromophenacyl ester *

RCOONa + />-BrC6H4COCH2Br * RCOOCH2COC6H4Br-/> + NaCl

p-Bromophenacyl
bromide

RCOOH + p-BrC6H4COCHN2
 C"C'2 » RCOOCH2COC6H4Br-/> + N2

p Bromodiazoaceto- p-Bromophenacyl ester
phenone

From the sodium salt of the acid and p-bromophenacyl bromide in aqueous ethanol

•Derivatives recommended for first trial
W A R N I N G This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLES X I I , XIII AND XIV (Continued)

For directions and examples see Cheroms, pp 447, 448, Lmstead, p 14, Shriner, p 200, Vogel, p 362,
Wild, p 146

From the sodium salt of the acid (neutralization with sodium carbonate) with p-bromophenacyl hahde in
1 2 water-ethanol

See W L Judefind and E E Reid,./ Amer Chem Soc ,41, 1043 (1920)
From the sodium salt of the acid (neutralization with sodium hydroxide) with p-bromophenacyl bromide

in 95% ethanol
See R M Hann, E E Reid and G S Jamieson, J Amer Chem Soc , 52, 818 (1930), C G Moses and

E E Reid,./ Amer Chem Soc , 54, 2101 (1930)
From the acid and p-bromodiazoacetophenone in dioxane in the presence of catalytic amounts of cupnc

chloride
See i L E Enckson, J M Dechary and M R Keslmg,J Amer Chem Soc , 73, 5301 (1951)

p- Phenylphenacyl ester *

RCOONa + /?-C6H5C6H4COCH2Br - - RCOOCH2COC6H4C6H5-/> + NaBr

p Phenylphenacyl bromide

RCOOH + />-C6H5C6H4COCHN2
 CuC'2 > RCOOCH2COC6H4C6H5-p + N2

p Phenyldiazoaceto p Phenylphenacyl ester
phenone

From the sodium salt of the acid (neutralization with sodium carbonate) and p-phenylphenacyl bromide
in aqueous alcohol

For directions and examples see Lmstead, p 14, Vogel, p 363, N L Drake and J Bromtsky, J Amer
Chem Soc, 52, 3715(1930)

From the sodium salt of the acid (neutralization with sodium hydroxide) and p-phenylphenacyl bromide
in aqueous alcohol

See Shriner, p 200, N L Drake and J P Sweeney, J Amer Chem Soc , 54, 2059(1932)
For dibasic acids from the acid, ethylamme and /7-phenylphenacyl bromide in aqueous ethanol
See Wild, p 147, N L Drake and J P Sweeney, J Amer Chem Soc , 54, 2059(1932)
From the acid and p-phenyldiazoacetophenone in dioxane in the presence of catalytic amounts of cupnc

chloride
See J L E Enckson, J M Dechary and M R Keslmg,,/ Amer Chem Soc ,73, 5301 (1951)

Methyl ester

RCOOH + CH3OH » RCOOCHj + H2O

RCOOH + CH2N2 - - RCOOCH3 + N2

Methyl ester

From the acid with methanol and a catalytic amount of sulfunc acid
For directions and examples see Lmstead, p 16, Vogel, p 383
From the acid and diazomethane in ether
See B Eistert, in Newer Methods of Preparative Organic Chemistry, Interscience, New York, 1948, p 513

Ethyl ester

RCOOH + C2H5OH - - RCOOC2H5 + H2O

RCOOAg + C2H5I - - RCOOC2H5 + Agl

RCOOH S°C'2 > RCOC1 -> RCOOC2H5 + HC1

Ethyl ester

From the acid and ethanol in the presence of a catalytic amount of sulfunc acid
For directions and examples see Vogel, pp 383, 385, 386, 387
From the silver salt of the acid with ethyl iodide
See Vogel, p 388

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLES X I I , XIII AND XIV (Continued)

From the acid chloride and ethanol.
See: Vogel, p. 389.
NOTE: The same methods can be used for the formation of other esters.

S-Benzylthiuronium salt. *

RCOONa + [C6H5CH2SC(NH2)2] + Cr -» [C6H5CH2SC(NH2)2]+RCOO~ + NaCl
S-Benzylthiuronium chloride S-Benzylthiuronium salt

From the sodium or the potassium salt of the acid and S-benzylthiuronium chloride in water.
For directions and examples see: Linstead, p. 15; Vogel, p. 36; Wild, p. 149; S. Veibel and H. Lillelund,

Bull. Soc. Chim. [5], 5, 1153 (1938), S. Veibel and K. Ottung, Bull. Soc. Chim. 6, 1434 (1939).
From the sodium or the potassium salt of the acid in water or in aqueous ethanol with an ethanolic solu-

tion of S-benzylthiuronium chloride.
See: Cheronis, p. 449; Shriner, p. 202; J. J. Donleavy, J. Amer. Chem. Soc., 58, 1004 (1936).

Phenylhydrazide.

RCOOH + H2NNHC6H5 -» RCONHNHC6H5 + H2O
Phenylhydrazide

From the acid with phenylhydrazine without solvent.
For directions and examples see: Shriner, p. 201; Wild, p. 152; G. H. Stempel and G. S. Schaffel, J. Amer.

Chem. Soc., 64, 470 (1942).
From the acid with phenylhydrazine in benzene.
See: Shriner, p. 201; Wild, p. 152.

'Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.
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T A B L E X I I I . O R G A N I C D E R I V A T I V E S O F A C Y L H A L I D E S
I. Acyl Fluorides (Listed in order of increasing b.p.) *

No

1

2
3
4
5
6
7
8

Name

Acetyl fluoride
Propionyl fluoride
Fluoroacetyl fluoride
Trichloroacetyl fluoride
n-Butyryl fluoride
Chloroacetyl fluoride
Phthaloyl difluoride
Phenylacetyl fluoride

Boiling
point,

•c

20-1
44 6
505-51
66 8
67
73 5
224 6
88-9"

Melting
point,

•c

42-3

"D
Density
g/ml

I 002"

Acid

B p , " C

118
141
167 9
197
162 5

M p / C

31-2
57 8

63
206
76

Amide

82
81
108
141
115
120
220(^1)
156

Anihde

114
\0(,

97
96
137
253(</i)
118

P-
Toluidide

147
126

113
75
162
201 (di)
136

2-
Naphthyl

amide

134

125
117 8

159

Miscellaneous

' Derivative data given in order m p , crystal color, solvent from which crystallized

211



TABLE XIII . ORGANIC DERIVATIVES OF ACYL HALIDES
II. Acyl Chlorides a) Liquids 1) (Listed in order of increasing atmospheric b.p.)*

No

1
2

3
4
5
6
7
8
9

10
11
12
13

14
15

16
17

18
19

20
21
22

23
24
25

26

27
28
29

30

31

32

34
35

36

37

38
39

Name

Acetyl chloride
Oxalyl chloride

Fluoroacetyl chloride
Acrylyl chloride
Propionyl chloride
Isobutyryl chloride
Methacrylyl chloride
Vinylacetyl chloride
n-Butyryl chloride
Pivalyl chloride
Dichloroacetyl chloride
Chloroacetyl chloride
D L-a-Chloropropionyl
chloride

Methoxyacetyl chloride
DL-Ethylmethylacetyl
chloride

Isovaleryl chloride
Acetylglycyl chloride

Trichloroacetyl chloride
Cyclopropane carbonyl
chloride

Ethoxyacetyl chloride
/rans-Crotonyl chloride
n-Pentanoyl chloride («•

Valeryl chloride)
Allylacelyl chloride
Bromoacetyl chloride
Cyclobutane carbonyl
chloride

/3-Methoxypropionyl
chloride

Diethylacetyl chloride
/3-Chloropropionyl chloride
Isocaproyl chloride" (4-
Methylpentanoyl
chloride)

a-Acetoxypropionyl chloride
(O-Acetyl lactoyl chloride)

DL-a-Bromobutyryl
chloride

n-Hexanoyl chloride (n-
Caproyl chloride)

Furoyl chloride
n-Heptanoyl chloride

(Enanthoyl chloride)
Hexahydrobenzoyl chloride

(Cyclohexane carboxylic
acid chloride)

3-Fluorobenzoyl chloride

Succinyl dichloride
4-Fluorobenzoyl chloride

Boiling
point,

•c

51-2
64

72-3
76
80
92
95-6
98
101-2
105-6
108
108-10
110-11

113
115-6

115
115-8

118
120

123-4
126
126

128
133-5
137
142 3

138

140
144
147

150
part
d

150-2

153

173 4
175

183 4

189,
204

190d
193

Melting
point

•c

-12

20
9

"D

1 3897"°
1 434'3

1 4343 20

1405 120

1 407920

14435

1 412120

1 45420

1 44020

1 413624J

1 4702°

14618

1 42020

1 424

1 4234
1 455

14241"

1 42620

1 4345 ">

1 476615,
1471 120

1 473's

Density
g/ral

1 1051°
1 488 I 3 4

1 114?
1 065 f
1 017?

1 028f

1 3997J8

1 285?

0985f '

1 620?
1 1522,0

1 08?
10004?

1 074 '«
1 908°

1 331 "
0 9725?

1 192

0 975?

0 963?

1 0961s

1 395J"

Acid

Bp. 'C

118

167 9
140
141
154 5
1605
163
162 5

194
189
185-6

204
176

176

197
186

207

186

188 9
208
195

107'°

190

199

217d

205

223

M p . - C

101
(dih-
y d )

31-2

15-6

35

63

206

57 8
18

72

50

42

57 60,
40

-4

133-4

29 30

124

186
183

Amide

82
419d

108
85
81
128
102-6
72-3
115
154
98
120
80

97
112

135
137

141
125

80 2
161
106

94
91
153

505

107

121

12

100

142-3
96

185

130

260(<//)
1545

Anihde

114
246

105
106
105

58
96
129
118
137
92

58
110

109 10

97

118
63

131

119
112

98

95

124
70(65)

143 4

230 (A)

Toluidide

147
268

141
126
107

75
120
153
162
124

93

107

113

132
74

121
63

92

75

107
$1

255 (dt)

2
Naphthyl

amide

134

1385

112

134

107

101

Miscellaneous

Hydrazide 115
Me ester 58 9

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I I I . O R G A N I C D E R I V A T I V E S O F ACYL H A L I D E S
II. Acy I Chlorides a) Liquids 1) (Listed in order of increasing atmospheric b.p. )* (Continued)

No

40

41
42
43
44
45

46

47
48

49
50
51

52
53
54

55

56
57
58

59

60
61

Name

n-Octanoyl chloride (n-
Capryloyl chloride)

Benzoyl chloride

Diethyl malonyl dichloridc

2-Fluorobenioyl chloride
Phenylacetyl chloride

n-Nonanoyl chloride
(Pelargonyl chloride)

Clutaryl dichloride

4-Chlorobenzoyl chloride
Hydrocinnamoyl chloride
(/3-Phenylpropionyl
chloride)

3-Chlorobenzoyl chloride
Phenoxyacetyl chloride

4-Methylbenzoyl chloride
(4-Toluyl chloride)

fl-Decanoyl chloride

2-Chlorobenzoyl chloride
3-Melho\ybenzoyl chloride

3-Bromobenzoyl chloride

2-Bromobenzoyl chloride
2-Methoxybenzoyl chloride
4-Methoxybenzoyl chloride

(Anisoyl chloride)
Phthaloyl dichloride

3-Nitrobenzoyl chloride

l-Naphthovl chloride

Boiling
point,

•c

196

197
197
206
210
215

218

222
225 d

225
225-6
225 6

232
233
242 4

243,
239

245
254

262 3
si d

276

278
2975

Melting
point,

•c

-1

4

16

-39

11

22

15 6

35
20

"D

1 558"
1 55372°

1 53320

1 47320

1 57920

1 54520

1 5820

1 56920

Density
g/ml

0 949f

1 2122."
1 21871?

1 1685}°
0 9461'

1 32420

1 362f
I 1351!

1 1686f

1 261f

1 4065°

Acid

Bp. 'C

239

255

302

268 70

Mp. 'C

16

122
125
1265
76
12

97 8

240
48

158
98-9
179-80

31
142
110,

105
155

150

184

200 6

140
161

Amide

110, 106

130
224 (di)
116
156
99

175 6

(di)
179 170
105

134
101 5
160

108 98
142

155

155 6
129
162 3

220 (di)

143
202

Anilide

57

163

118
57

224

194
98, pet

eth

122
101
145

70
118

136

141
131
169, 163

253 5
(di)

154

P-
Toluidide

70

158

136
84

135

160
165

78
131

186

201 (di)

162

2-
Naphthyl

amide

103

159
103

104

Miscellaneous

Benzylammesalt
of acid, 112

Hydrazide, 151

Hydrazide, 153
Phenyl ester, 59
Anisidide, 202

Pipendide, 85 7

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I I I . O R G A N I C D E R I V A T I V E S OF A C Y L H A L I D E S
II. AcyI Chlorides a) Liquids

2) (Reduced pressure b.p. only) (Listed in order of increasing m.p. of the corresponding amides)*

No

1
2
3
4

5
6

7

8
9

10
11
12

13

14

15
16
17
18

19

20

21
22
23

24

25

26

27
28

29

30

31

32
33

Name

0-Ethoxypropionyl chloride
Azidoacetyl chloride
Oleyl chloride
7-Phenoxybutyryl chloride

•y-Phenylbutyryl chloride
u-Undecenoyl chloride (u-

Undecylenoyl chloride, w-
Hendecenoyl chloride)

Benzoylformyl chloride

lodoacetyl chloride
0-Iodopropionyl chloride

Palmitoyl chloride
Myristoyl chloride
Phenylpropiolyl chloride

Dodecanoyl chloride
(Lauroyl chloride)

a-Phenoxybutyryl chloride

Cyanoacetyl chloride
Nicotinyl chloride
Dibenzylacetyl chloride
a-Phenoxypropionyl
chloride

D L-a-Bromoisovaleryl
chloride

3-Ethoxybenzoyl chloride

a-Bromoisobutyryl chloride
4-lsopropylbenzoyl chloride
Benzilic acid chloride (a-

Hydroxydiphenylacetyl
chloride)

1 -Naphthoxyacetyl
chloride

Hexahydrophenylacetyl
chloride (Cyclohexylacetyl
chloride)

Azelayl dichloride

2-Nitrobenzoyl chloride
Vfesaconyl dichloride
(Methylfumaryl di-
chloride)

1-Naphthylacetyl chloride

2,4,6-Trimethylbenzoyl
chloride

3-Formylbenzoyl chloride

4-Ethoxybenzoyl chloride
Sebacoyl dichloride

Boiling
point,
•c

7852

5020

1632

15520

140-2'2

128"

125'

49-52"
81"

194"
17416

115-6"

145"

128-
3|38

57° 5

90"
202"
11520

59"

135-
40 16

5230

121'°
193 527

19410

98
10023

166'"
I40"4

148'
64-5 "

18823

155-618

13020

I6020

I82'6

Melting
point,

•c

11-2
1-3

-17

27 8

20

"D

1 44620

1 47523

1 5263 25

1 4684

Density
E/ml

22525

1 0967?

1 1212?

Acid

Bp 'C

120"

290
275

299

258

244-6

M p . ' C

16
16
64-5
60

52
245

64-6

83
82,85

63
54,58
136-7

44

82 3
99

66
235
89
115 6

112 3
44

137

48 9
256-8
150

190

33

1065

146
2405

131

152

75

98
345

Amide

51
58
75 6
80

845
87

91

95
101,

142
106-7
107
108-9,
99 100

110 102

111 123

119 20
122
129
132

133

139

148
153
154 5

155

171-2

175(rf/)

176
177 (A)

180 1
154

188

190

202
2\0(di)

Anilide

41

143-4

90
84
126

78

93-4

198-9
85
155
117

116

83

175

144

186-7
(di)

155
186(<//)

170
198 «/,)

P-
Tolmdide

425

98
93
142

87

115

124

925

190

191 (di)

212

2-
Naphthyl

amide

109
108

106

117

145

135

Miscellaneous

2,4-Dimtrophenyl-
hydrazone of
acid, 196 7,yel

Phenyl ester, 48-9

Me ester 74-5

4-Phenetidide,
145 6

Me ester, 53,
Semicarbazone
of acid, 265

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XII I . O R G A N I C D E R I V A T I V E S OF ACYL H A L I D E S
II. Acyl Chlorides a) Liquids

2) (Reduced pressure b.p. only) (Listed in order of increasing m.p. of the corresponding amides)* (Continued)

No

34

35
36
37

38

Name

Adipyl dichloride

Benzylmalonyl dichloride
Phenylmalonyl dichloride
(rans-Aconityl trichloride
( 1 ,2,3-Propylenetncar-
boxylic acid trichloride)

Fumaryl dichloride

Boiling
point,
•c

130-218

141'5

122'5

I55-720

63'3

Melting
point,
•c "D

1 500418

Density
g/ml

1 408f

Acid

B p . ' C M p . ' C

153

117d
152-3
194-5

300-2

Amide

220 (di)

225 (di)
233
260 (m)
(sin-
ters)

266 (</,)

Aniltdc

240-1

217 (di)

314(</i)

f -
Toluidide

241

2-
Naphthyl

amide
Miscellaneous

Di-N-methyl-
amide, 152-3

Di-Me ester, 51

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I I I . O R G A N I C D E R I V A T I V E S OF A C Y L H A L I D E S
II. Acyl Chlorides b) Solids (Listed in order of increasing m.p.)*

No

1
2
3

4
5
6

7
8
9

10
11

12
13

14

15
16
17

18

19

20

21

22

23

24

25

26

27

28

29

30

Name

Salicyloyl chloride
Stearoyl chloride
2-Iodobenzoyl chloride

frans-Cinnamoyl chloride
4-Bromobenzoyl chloride
Isophthaloyl dichlonde

2-Naphthoyl chloride
2,4-Dinitrobenzoyl chloride
4-Formylbenzoyl chloride

4-Nitrophenylacetyl chloride
2-Naphthoxyacetyl chloride

Diphenylacetyl chloride
fran.s-2-Nitrocinnamoyl
chloride

3,5-Dimtrobenzoyl chloride

4-Nitrobenzoyl chloride
3-Nitrophthaloyl dichloride
Benzylidene malonyl
dichloride

Fluorene-9-carboxylic acid
chloride

Terephthaloyl dichloride

4-Iodobenzoyl chloride

Diphenylcarbamyl chloride
(Diphenylammoformyl
chloride)

2,2'-Diphenic acid dichlo-
ride

a.a-Diphenylpropionyl
chloride
'henanthrene-2-carboxylic
acid chloride

Jhenanthrene-9-carboxylic
acid chloride
)iphenyl-4-carbonyl chlo-
ride (4-Phenylbenzoyl
chloride)

>henanthrene-3-carboxylic
acid chloride
ran.v-4-Nilrocinnamovl
chloride
nuorenone-4-carboxylic
acid chloride

Fluorenone-1-carboxylic
acid chloride

Boiling
point,
•c

92 u

202-36

258
245-7
276

304-6

258

150-2'5

Melting
point,
•c

19-20
23
35-40,
30-1

35 6
42
43-4

43
46
48

48
54

56-7
645

68 9.
74

75
77
77

77

83-4

83
77-8

86

94

95-6

101

102

14-5

16-7

24

28,
yel

40,
yel

"D

1 6202"

1 570"

Density
g/ml

1 163237

1 388f

Acid

Bp/C M p "C

158
70 1
162

133
251 3
345-7

184-5
183
256

153
156

148
240

204 5

241
218
195-6

230-2

270
265

228 9

173-4

259 60

252

228

269

286

227, yel

Amide

142
109
184

147 8
189-90
280 (</i)

192
203

198
147

168
185

183

201
20\(di)
189(d/)

251

>250(di)

218

189

212

149

242 3

232 226

223

233 227

217

230, 225

29-30

Anilide

136
95

t

151
197

198
145

180

234

211
234 (di)

334-7

(di)
210

217-8

218

216-7

P-
Toluidide

156
102

168

173

204
226 (di)

2
Naphthy

amide

189
112

191 2

Miscellaneous

Hydrazide, 164
Di-Me ester, 68

Dihydrazide, 220
Pipendide, 88-90
Me ester, 70
Me ester, 63,

Phenylhydra-
zoneofacid, 226

4-Phenetidide,
164-5, Et ester,
48-9

Me ester, 73

Me ester, 108,
Et ester, 93

Di Me ester 45

Me ester, 63

Di-1-naphthyl-
amide, 334

Me ester, 86, Et
ester, 72, Igr

Benzyl ester, 71 2

Me ester, 117-8,
Et ester, 46

Me ester, 161

Oximeofacid,
263, Me ester,
132, Et ester,
103

Oximeofacid
230 Me ester,
86 9, Et ester,
84 6

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I I I . O R G A N I C D E R I V A T I V E S OF ACYL H A L I D E S
II. Acyl Chlorides b) Solids (Listed in order of increasing m. p.)* (Continued)

No

31

32

33

34

35

36

Name

Azobenzene-4,4'-dicar-
boxylic acid dichloride

9, 10-Anthraquinone-2-car-
boxylic acid chloride

DHl-naphthyl) acetyl
chloride

9, 10-Anthraquinone-2,6-di-
carboxylic acid dichloride

9,10-Anfhraquinone-l,4-di-
carboxylic acid dichloride

9,10-Anthraqiiinone-l,S-di-
carboxylic acid dichloride

Boiling
point,

•c

Melting
point,
•c

144-5,
red

147

167-9

197-8

203-5

260-3

«D
Density
g/ml

Acid

Bp.'C Mp/C

330d

290, yel

2285

>400

>300

>390

Amide

280

>370

Anilide

258-60

P-
Toluidide

2-
Naphthyl

amide
Miscellaneous

Di-Me ester. 242.
Di-Et ester. 146

Me ester, 170

Di-Me ester, 236,
Di-Et ester.
155, yel

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I I I . O R G A N I C D E R I V A T I V E S O F ACYL H A L I D E S
III. Acyl Bromides a) Liquids 1) (Listed in order of increasing atmospheric b.p.)*

No

1

2
3
4
5
6
7

8
9

10

11

12

13

14

Name

Oxalyl dibromide

Acetyl bromide
Propionyl bromide
Chloroacetyl bromide
n-Butyryl bromide
Isovaleryl bromide
Trichloroacetyl bromide

Bromoacetyl bromide
DL-a-Bromopropionyl
bromide

a-Bromoisobutyryl bromide

DL-a-Bromobutyryl
bromide

n-Hexanoyl bromide (n-
Caproyl bromide)

DL-a-Bromoisovaleryl
bromide

Benzoyl bromide

Boiling
point
•c

64

81
103
127
128
138-40
143

150
154-5

162-4

172 4

175-6

184-94

218-9

Melting
point

•c "D

1 4538'"

Density
g/ml

1 6625J6

1 90 !i

2425
2061J6

1 570's

Acid

Bp. 'C

118
141

1625
176
197

208
204

198-
200

127"

705

M p 'C

101
(hyd)

63

57-8

50
257

48 9

-4

44

122

Amide

419d (di)

82
81
120
115
135
1625

91
123

148

112, 108

100

133

130

Anihde

254(<//)

114
106
137
96

95-7

131
99, 110

83

95

116

163

P
Toluidide

268 (di)

147
126
162
75
107
113

925

75

124

158

2-
Naphthyl

amide

132

117-8
125
1385

134

135

107

145

Miscellaneous

4-Nitroamlide,
146-7

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I I I . O R G A N I C D E R I V A T I V E S OF ACYL HALIDES
III. Acyl Bromides a) Liquids

2) (Reduced pressure b.p. only) (Listed in order of increasing m.p. of the corresponding amides)*

No

1

2

3

4
5
6
7
8

9

10

11
12

Name

3-Methylbenzoyl bromide

n-Pentanoyl bromide (n-

Valeryl bromide)
3-Chlorobenzoyl bromide

2-Chlorobenzoyl bromide

2-Methylbenzoyl bromide

2-Bromobenzoyl bromide

Phenylacetyl bromide

4-Methylbenzoyl bromide

4-Methoxybenzoyl bromide

4-Chlorobenzoyl bromide

4-Bromobenzoyl bromide

Succinyl dibromide

Boiling
point,
•c

137"
64M

14540

14437

13537

167'8

150-5M

147"

185"

142"

136"
105-613

Melting
point,
•c "D

Density
g/ml

Acid

Bp/C

1865

Mp.'C

111

158,
155

140
104 5
150
76
179-80

184-6

240

251
186

Amide

94 97
106

134

142
143
155
156
160

167,
163

179,
170

189
260 (di)

Anilide

126
63

122

114. 118
125
141

117-8
145 148

169-71

194

197

230 (di)

P-
Toluididc

118
74

131
144

135-6
160,
165

186

255 (di)

2
Naphthyl

amide

159

Miscellaneous

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I I I . O R G A N I C D E R I V A T I V E S OF A C Y L HALIDES
HI. Acyl Bromides b) Solids (Listed in order of increasing m.p.)*

No

1

2
3

4
5
6

Name

3-Nitrobenroyl bromide
Irans-Cinnamoyl bromide
4-Iodobenzoyl bromide

3,5-Dinitrobenzoyl bromide
4-Nitrohenzoyl bromide
Phthaloyl dibromide

Boiling
point,

•c

Melting
point,
•c

43

48

55

60

64

$0

"D
Density
g/ml

Acid

Bp.'C Mp.'C

140

133

270,

265
204-5
241
206

Amide

143

148

217

183
201, 198
220(rfi)

Amlide

154
151, 153
210

234
211
253 (A)

P-
Toluidide

162

168

203

20100

2-
Naphthyl

amide
Miscellaneous

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I I I . O R G A N I C D E R I V A T I V E S O F A C Y L H A L I D E S
IV. Acyl Iodides. Liquids 1) (Listed in order of increasing atmospheric b.p. )*

No

1
2
3

Name

Acetyl iodide
Propionyl iodide
n-Butyryl iodide

Boiling
point,
•c

108
127
146-8

Melting
point,
•c "D

Density
g/ml

1 98"

Acid

Bp. 'C

118
141
1625

Mp. 'C
Amide

82
81
115

Amlide

114
106 103

96

P-
Toluidide

147
126
75

2-
Naphthyl
amide

134

125

Miscellaneous

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XIII . ORGANIC DERIVATIVES OF ACYL HALIDES
IV. Acyl Iodides. Liquids

2) (Reduced pressure b.p. only) (Listed in order of increasing m.p. of the corresponding amides)*

No

1
2
3
4

Name

Dichloroacetyl iodide
Chloroacetyl iodide
Benzoyl iodide
Trichloroacetyl iodide

Boiling
point,

•c
5515

37*
109'°
?430

Melting
point,
•c

11 D

1 5754
1 5903

1 5711

Density
g/ml

Acid

Bp. 'C

194

197

M p . ' C

63
122
57-8

Amide

98
120
130
141

Anihde

118
137,134
163
97 94

P-
Toluidide

153
162
158
113

2-
Naphthyl

amide

117-8

Miscellaneous

•Derivative data given in order m p , crystal color, solvent from which crystallized
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EXPLANATIONS AND REFERENCES TO TABLES XII, XIII AND XIV

The derivatives of three classes of compounds (carboxylic acids, acyl hahdes and acid anhydrides) are
essentially the same as those of carboxylic acids, and are prepared either directly from the acid or via the acyl
hahde All of them appear therefore under the same title

Hydrolysis of acid hahde or acid anhydride to the corresponding carboxylic acid

RCOC1 + H2O RCOOH + HC1

Acid

(RCO)2O + H2O Na°H > 2RCOONa > RCOOH

Acid

From the acyl hahde in water
For directions and examples see Wild, p 180
From the acyl halide with aqueous sodium hydroxide
See Vogel, p 369, Wild, p 180
From the acid anhydride with water
See Vogel, p 376, Wild, p 184, A C D Rivett and N V Sidgwick, J Chem Soc , 97,1677(1910)
From the acid anhydride with aqueous sodium hydroxide
See Lmstead, pp 16 7 Wild, p 184

Amide *

RCOOH S°C'2 > RCOC1 N"3 > RCONH2 + NH4C1

Acid
chloride

RCOOH + NH3 RCONH2

(RCO)2O + NH3 RCONH2

Amide

Acid chloride is prepared from the acid and thionyl chloride Amide is formed on addition of aqueous
ammonia

For directions and examples see Cheroms, p 440, Shnner, p 200, Vogel, p 361, Wild, p 181
From the acid chloride in benzene with aqueous ammonia
See D Swern, J M Stutzman and E T Roe, J Amer Chem Soc ,71, 3017(1942)
By passing gaseous ammonia through a benzene or ether solution of the acyl chloride
See Lmstead, p 14, Wild, p 182
From the neat acid with gaseous ammonia
See J A Mitchell and E E Reid, J Amer Chem Soc ,53, 1879(1931)
From the acid anhydride with aqueous ammonia
See Wild, p 184, 185

Amlide *

RCOOH -

(RCO)2O H

L P II Mil

L C IT Mil

D/^/^MHP 14

t DrT^MII/"^ II

Amlide

t- ^6n5r>m3 ci

1- H2O

r C6H5NH3
+RCOO

From the acid chloride (prepared from the acid and thionyl chloride) and aniline in benzene or in ether
For directions and examples see Cheroms, p 445, Lmstead, p 14, Shrmer, pp 98, 200-1, Vogel, pp 361,

369, 458, Wild, p 182, P W Robertson, J Chem Soc, 115, 1210(1919)
From the acid chloride with aniline in aqueous sodium hydroxide
See Wild, pp 181,219
From the acid and aniline at high temperatures
See Vogel, p 362

•Derivatives recommended for first trial
W A R N I N G This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLES XII, XIII AND XIV (Continued)

From the sodium salt of the acid with aniline and concentrated hydrochloric acid
See Shnner, p 201, Wild, p 154
From the acid anhydride with aniline without solvent
See Lmstead, p 17, Vogel, p 377, Wild, p 185
From the acid anhydride with aniline in benzene
See Lmstead, p 15, Wild, p 185

p-Toluidide *

RCOOH S°C'2 > RCOCI P-CH3C6H4NH2 t RCONHC6H4CH3-p + p-CH3C6H4NH3
+Cr

RCOOH + p-CH3C6H4NH2 RCONHC6H4CH3-/> + H2O

(RCO)2O + p-CH3C6H4NH2 RCONHC6H4CH3-p + />-CH3C6H4NH3
+ RCOO~

From the acid chloride with p-toluidme in ether or benzene
For directions and examples see Cheroms, pp 441,444,458, Lmstead, p 14, Shnner, pp 200-1, Vogel, p

361
From the acid andp-toluidme at high temperatures
See Cheroms, pp 441, 442-3, Vogel, p 362
From the sodium salt of the acid,/>-toluidme and concentrated hydrochloric acid
See Shnner, p 201, Wild, p 154
From the acid anhydride with p-toluidme without solvent
See Cheroms, p 459, Lmstead, p 17
From the acid anhydride with /Koluidme in benzene
See Wild, p 185

I-and 2-Naphthylamide *

S°C'2 • RCOCI ' ' ° r 2 C l o H 7 N H 2 . RCONHC IOH7 + C10H7NH3
+Cr

NaphthvUmide
(1 or 2-)

From the acid chloride with the naphthylamme
For directions and examples see Cheroms, p 446, P W Robertson, J Chem Soc , 115, 1210(1919)

p-Nitrobenzyl ester *

RCOONa + p-NO2C6H4CH2X -— RCOOCH2C6H4NO2-/> + NaX (X = Cl, Br, I)

p-Nitrobenzyl ester

From an aqueous solution of the sodium salt of the acid, with the p-mtrobenzyl halide in ethanol
For directions and examples see Cheroms, pp 447, 448, Shnner, p 200, Vogel, p 362, Wild, pp 144 5
From an aqueous solution of the sodium salt of the acid with p-mtrobenzyl bromide in acetone
See F F Blicke and F D Smith, J Amer Chem Soc , 51, 1947 (1929)
From the sodium or the potassium salt of the acid and p-mtrobenzyl bromide in 1 2 water-ethanol
See E E Reid, J Amer Chem Soc , 39, 124(1917)
From the sodium or the potassium salt of the acid and p-mtrobenzyl chloride or iodide in 1 2 water-

ethanol
See J A Lyman and E E Reid, J Amer Chem Soc , 39,701 (1917)

p-Bromophenacyl ester *

RCOONa + />-BrC6H4COCH2Br * RCOOCH2COC6H4Br-/> + NaCl

p-Bromophenacyl
bromide

RCOOH + p-BrC6H4COCHN2
 C"C'2 » RCOOCH2COC6H4Br-/> + N2

p Bromodiazoaceto- p-Bromophenacyl ester
phenone

From the sodium salt of the acid and p-bromophenacyl bromide in aqueous ethanol

•Derivatives recommended for first trial
W A R N I N G This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLES X I I , XIII AND XIV (Continued)

For directions and examples see Cheroms, pp 447, 448, Lmstead, p 14, Shriner, p 200, Vogel, p 362,
Wild, p 146

From the sodium salt of the acid (neutralization with sodium carbonate) with p-bromophenacyl hahde in
1 2 water-ethanol

See W L Judefind and E E Reid,./ Amer Chem Soc ,41, 1043 (1920)
From the sodium salt of the acid (neutralization with sodium hydroxide) with p-bromophenacyl bromide

in 95% ethanol
See R M Hann, E E Reid and G S Jamieson, J Amer Chem Soc , 52, 818 (1930), C G Moses and

E E Reid,./ Amer Chem Soc , 54, 2101 (1930)
From the acid and p-bromodiazoacetophenone in dioxane in the presence of catalytic amounts of cupnc

chloride
See i L E Enckson, J M Dechary and M R Keslmg,J Amer Chem Soc , 73, 5301 (1951)

p- Phenylphenacyl ester *

RCOONa + /?-C6H5C6H4COCH2Br - - RCOOCH2COC6H4C6H5-/> + NaBr

p Phenylphenacyl bromide

RCOOH + />-C6H5C6H4COCHN2
 CuC'2 > RCOOCH2COC6H4C6H5-p + N2

p Phenyldiazoaceto p Phenylphenacyl ester
phenone

From the sodium salt of the acid (neutralization with sodium carbonate) and p-phenylphenacyl bromide
in aqueous alcohol

For directions and examples see Lmstead, p 14, Vogel, p 363, N L Drake and J Bromtsky, J Amer
Chem Soc, 52, 3715(1930)

From the sodium salt of the acid (neutralization with sodium hydroxide) and p-phenylphenacyl bromide
in aqueous alcohol

See Shriner, p 200, N L Drake and J P Sweeney, J Amer Chem Soc , 54, 2059(1932)
For dibasic acids from the acid, ethylamme and /7-phenylphenacyl bromide in aqueous ethanol
See Wild, p 147, N L Drake and J P Sweeney, J Amer Chem Soc , 54, 2059(1932)
From the acid and p-phenyldiazoacetophenone in dioxane in the presence of catalytic amounts of cupnc

chloride
See J L E Enckson, J M Dechary and M R Keslmg,,/ Amer Chem Soc ,73, 5301 (1951)

Methyl ester

RCOOH + CH3OH » RCOOCHj + H2O

RCOOH + CH2N2 - - RCOOCH3 + N2

Methyl ester

From the acid with methanol and a catalytic amount of sulfunc acid
For directions and examples see Lmstead, p 16, Vogel, p 383
From the acid and diazomethane in ether
See B Eistert, in Newer Methods of Preparative Organic Chemistry, Interscience, New York, 1948, p 513

Ethyl ester

RCOOH + C2H5OH - - RCOOC2H5 + H2O

RCOOAg + C2H5I - - RCOOC2H5 + Agl

RCOOH S°C'2 > RCOC1 -> RCOOC2H5 + HC1

Ethyl ester

From the acid and ethanol in the presence of a catalytic amount of sulfunc acid
For directions and examples see Vogel, pp 383, 385, 386, 387
From the silver salt of the acid with ethyl iodide
See Vogel, p 388

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLES X I I , XIII AND XIV (Continued)

From the acid chloride and ethanol.
See: Vogel, p. 389.
NOTE: The same methods can be used for the formation of other esters.

S-Benzylthiuronium salt. *

RCOONa + [C6H5CH2SC(NH2)2] + Cr -» [C6H5CH2SC(NH2)2]+RCOO~ + NaCl
S-Benzylthiuronium chloride S-Benzylthiuronium salt

From the sodium or the potassium salt of the acid and S-benzylthiuronium chloride in water.
For directions and examples see: Linstead, p. 15; Vogel, p. 36; Wild, p. 149; S. Veibel and H. Lillelund,

Bull. Soc. Chim. [5], 5, 1153 (1938), S. Veibel and K. Ottung, Bull. Soc. Chim. 6, 1434 (1939).
From the sodium or the potassium salt of the acid in water or in aqueous ethanol with an ethanolic solu-

tion of S-benzylthiuronium chloride.
See: Cheronis, p. 449; Shriner, p. 202; J. J. Donleavy, J. Amer. Chem. Soc., 58, 1004 (1936).

Phenylhydrazide.

RCOOH + H2NNHC6H5 -» RCONHNHC6H5 + H2O
Phenylhydrazide

From the acid with phenylhydrazine without solvent.
For directions and examples see: Shriner, p. 201; Wild, p. 152; G. H. Stempel and G. S. Schaffel, J. Amer.

Chem. Soc., 64, 470 (1942).
From the acid with phenylhydrazine in benzene.
See: Shriner, p. 201; Wild, p. 152.

'Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.
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TABLE X I V . O R G A N I C D E R I V A T I V E S O F A C I D A N H Y D R I D E S
a) 'Liquids 1) (Listed in order of increasing atmospheric b.p.)*

No

1

2
3
4
5
6

7
g
9

10

11
12
13
14
15

16
17

18
19

Acid anhydride

Trifluoroacetic
Perfluoropropionic
Perfluoro-fl-butyric
Acetic
n-Propionic
Perfluoro-n-caproic

(Perfluoro-fl-hexanoic)
Isobutync
Pivalic (Tnmethylacelic)
n- Butyric
Citraconic (Methylmaleic)

Isovaleric
Dichloroacetic
Valeric (Pentanoic)
Crotonic
Caproic (n-Hexanoic)

n-Heptanoic
a-Methylglutaric

Caprylic (n-Octanoic)
ra-Hexahydroisophthahc

Boiling

•c

39
72
108
140
167
176

182
190
198
214

215
216d
218
248
254-7
(245)

258
272-5

280-5
304

Melting

•c '

-73
-45

7-8

-1

nD

269"
2732S

2852°
390420
40420
29520

14712 '5

1 474520

1 429720

1 4335 15

1 436"

Density
g/ml

4902S

5712S

66520

081 120

O17's

7695"

0957"

097815

1 238f

0 922J7

1 0397f
0 92,20

091751°

09065J7

A

B P

72
96
120
118
141
157

154
164
162

176
194
186
189
205

223

239

id

M P

16

35

92d

72

79

16
187 9

Amide

75
95
105
82
81
117

128
154
115
185-7
(di)

135(137)
98
106
161(158)
100

96

110(106)

Anihde

88

93
114
106

105
129
96
175(rfi)

118
63
118(115)
95(92)

70(65)
175 6(di)
mono (2
forms) 114
or 100

57(55)
298-9 (<//)

».Toluidide

153
126(124)

107
120
75(73)

107
153
74
132
75(73)

81
174 5(</i)
mono (2
forms) 126
or 98-9

70

2-
Naphthyl-

amtde

125

138

112

107

101
227-8 (<//),

115-9
(mono)

103

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XIV. O R G A N I C D E R I V A T I V E S OF ACID A N H Y D R I D E S
a) Liquids 2) (Reduced pressure b.p. only) (Listed in order of increasing m.p. of the corresponding amide derivative)*

No

1

?

DL-a-Bromobutyric . .

DL-a-Bromopropionic

Boiling

•c

148-
52'°

120"
(123-
410)

Melting

•c
nD

Density
g/ml

Ac

B.P.

[2725

204

id

M.P.

-4

26

112

123

2-
Naphthyl-

amide

4-Nitrophenyl
ester, 48-9;
2-Naphthyl
ester, 54

* Derivative data given in order: m.p., crystal color, solvent from which crystallized.
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TABLE X I V . O R G A N I C D E R I V A T I V E S OF ACID A N H Y D R I D E S
b) Solids (Listed in order of increasing m.p.)*

No

1
2
3
4
5

6

7

8
9

10

11
12
13
14

15
16
17
18

19
20
21

22

23

24
25
26
27

28
29
30
31
32
33
34
35
36

37

38
39
40
41

Acid anhydride

Oleic
Capnc (n-Decanoic)
0-Ethyl-0-methylglulanc
Hexahydrobenzoic
a,a-Dimethylsuccinic(un.s>>m -

Dimethylsuccmic)

a5-Hexahydrophthalic

DL-Methylsuccimc

n-Undecanoic (n-Hendecanoic)

2-Methylbenzoic (o-Toluic)
0-Methylglutaric

Bromoacetic
Laurie (n-Dodecanoic)
Benzoic

fran5-a,0-Dimethylsuccinic

lodoacetic
Chloroacetic

n-Tndecanoic
DL-Phenylsuccinic

Vlynstic (n-Tetradecanoic)

Glutanc

Maleic

Suberic (dimer) (Octanedioic)

a-Bromoisobutyric

Palmitic (n-Hexadecanoic)
Marganc (n-Heptadecanoic)
Itaconic (Methylenesuccimc)
Sebacic (dimer) (Decanedioic)

Stearic (n-Octadecanoic)
3-Methylbenzoic (m-Toluic)

Phenylacetic
Z-Bromobenzoic
Arachidic (n-Eicosanoic)

2-Chlorobenzoic
m-a-Methylglu laconic

cu-0-Methylglutacomc
cu-a,0-Dimethylsuccinic

3,5-Dichlorophthalic

4-Methylphthalic
3-Chlorobenzoic
4-Methylbenzoic (p-Toluic)

Diphenylacetic

Melting
point,

•c

22
24
25
25
29

32

37

37
39
41

41-2
42
42
43

46
46
50
54

54
56
56,
52-4

56-7

63-5

64
67
67-8
68

70
71
72
75-6
77-8
79
85
86
87

89

92
95
95
98

Boiling
point,

•c

18520

280-3
220

145"

244-8

276-8

360

204-
522

198

295

Acid

B P

268 70

232

284

208
299

189
312

202"
2002°

198-
200

222"
231"

24315

M P

16
31
87
29-30
141

192

115(112)

30
104 5
87

50
44 (42)
122
198(208)

83
63
44
168

54
97
130

144(141)

48-9

63
61
165
133

70
111 3
76-7
150
77
142, 140
118
147-9
129,122

164

152
158,155

179 80
148

Amide

76
108,98

185-6

225 (di)

103,99

143

91
110, 100
130
238 (di)

165 7
(mono)

95
121
100
209 10 (A)

158-9 (a )
144 5(0-)

107,103
di 175 6
181(172)

(mono)
266 (</;)

127 (mono)
217 (di)

148

106 7
108
di 192
210 (A)

170 (mono)

09
94
156
55 6
08-9
42

48 9
(mono)

244 (di)

88 (di)
34
60
67-8

Amhde

41
70
105 (mono)

123, chl
(mono).
159 et.ac,
(mono)

71
125
200 (di)

121 ( 1 1 7 )
(mono)

131
78
163

143 4
134
80
222 (A)

175 (a-)
170-1(0-)

84
224
173-5

(mono)
187(rfi)

128 (mono)
186 (di)

83

90

190, 185
201 (di).

1 22 (mono)

95
126
118

92
114, 118
148 (mono)
43 (mono)

222 (di)

22
145
180

p-Toluidide

43
78

1 64 (mono

80
144
mono 135

87
158

162
88
175 (a-)

168 9
(0-)

93
218
di 142

di 218

92

98

201

102
118
136

96
131

160

2
Naphthyl-

amide

169
104

155 (mono

143 (mono

134
106

117-8

108

135

109

112

159

112

Miscellaneous

DD° 0 8596, nD° 1 4234
1-Naphthylamide, 126

a-Me ester, 41 0 Me
ester, 52, Anil, 87

Cone HCI at 180 — • trans

form, 221
Anil, 109-10

Imide, 78

Imide,90

DJ° 08502,nJ>° 1 4335

1-Naphthylamide, 116

DJ° 0 847, nD° 1 4357

Hydrazide, 97

Hydrazide, 153

Mono-Et ester, 73

Imide, 111, 101, Ami,
146

Imide, 208, N-Phenyl-
imide, 150

Imide, 196

Me ester, 60

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I V . O R G A N I C D E R I V A T I V E S OF ACID A N H Y D R I D E S
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

42

43
44

45

46
47

48
49

50

51
52

53

54

55
56

57
58

59
60
61
62
63

64

65
66
67

68
69

70
71

72
73
74
75

76
77

78

Acid anhydride

4-Chlorophthalic

Anisic (4-Methoxybenzoic)
DL-Benzylsuccinic

ff-Phenylglutaric

4-Ethoxybenzoic
n-Benzylcinnamic

3,5-Dinitrobenzoic
4-Bromophthalic

3-Methylphthalic

4-Nitrophthalic

Succinic

Nicotinic (3-Pyndine-
carboxylic)

3-Chlorophthalic

4-Iodophthalic
3,4-Dimethylphthalic

3-Bromophthalic
Phthalic

3-Iodobenzoic
2-Naphthoic (/i-Naphthoic)
2-Nitrobenzoic
Cinnamic
iranj-DL-Hexahydrophthal'c
acid

Homophthalic (2-Carboxy-
phenylacetic)

1-Naphthoic (a-Naphthoic)
3-Bromobenzoic

3-Iodophthalic

2,4-Dinitrobenzoic
-Nitrobenzoic

-Nitrophthalic
,5-Dinitrophthalic

,5-Dichlorophthalic
-Nitrobenzoic
-Chlorobenzoic
,6-Dichlorophthalic

,4-Di-iodophthalic
ti-Phenylglutaconic

,5-Dimethylphthalic

Melting
point,

•c

99

99
102

105

108
108-9

109
113

109
114-5,

110
119

120

123

124 5

125-6
126

132-4
132

134
135
135
136
140

141

146
148-9

159 61

60
60,
163
62
63-4,
161
88
89
94
94-5

98
06

08

Boiling
point,

•c

261

313

39

Acid

B P M P

157

184-6
161

140

198
158

204-5
173-5,

166
157

165

186

237 8

186

182, 185
201

188,178
206, 200

187
184
146
133
221

180-1

162
155

206

83
40

18
226

00, 188
41
40
94-5

12-3
54-5

23,196

Amide

167, 163

202

183

200d
1 57 (mono).
260 (di)

128

149 (mono)
220 (di)

187
192-3
176
148
mono 1 96

230(2-),
185 (a-)

202
155

203
43

01 (di)

01, 198
79, 170

38 (mono)

Amhde

169 71

171(168)
(mono)
170

234

192
148 (mono)
230 (di)

85

1 70 (mono)
253-5 (di)

171-2
155
151,153

231

163

54

34(«ft)

11,204
94

74 (mono)

/»-Toluidide

186

154
(mono)

mono 172
180
(mono)
255 (di)

150

mono 1 60

192

168

62

26 (di)

04, 192

84
(mono)

2-
Naphthyl-

amide
Miscellaneous

Imide, 210-1 l ,Di-Me
ester, 37, Anil, 174

Imide, 97 8, Dihydrazide,
146

Imide, 174, Di-Me ester,
86-7

Hydrazide, 124
Me ester, b p 278, Et
ester, 38-9

•
Di-Me ester, 40

Imide, 189-90

Imide, 118 20 (sealed
tube)

Imide, 224-4
Imide, 240-1, Methyl-

imide, 98 9
Mono-Et ester, 127 8

Me ester, 54-5

Mono-Me ester, 96,
Di-Me ester, 33

a-Me ester 96 8 2-Me
ester, 143 5,a-Et ester.
107 8, Imide, 233

Pipendide, 85-7
Hydrazide, 151

Di-Me, ester, 89, Di-Et
ester, 70, Imide, 238

Et ester, 187, Di-Et
ester, 73

rtono-Et ester, 133 4

Mono-Et ester, 130 1

Di-Et ester, 60, Imide,
242, Ami, 191

Anil, 270
Mono-Et ester, 78,

Imide, 256-7
Methylimide, 150,

Ethylimide, 89

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I V . O R G A N I C D E R I V A T I V E S OF ACID A N H Y D R I D E S
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

79

80
81

82
83

84

85

86

Acid anhydride

2,2'-Diphenic

4-Bromobenzoic
D-Camphoric

4-Iodoben/oic
Tetrachlorophthalic

1 ,8-Naphthalenedicarboxylic

Tetrabromophthalic

Tetraiodophthalic

Melting
point,

•c

217

218
221

228
256,
249

274

280

318,
325,

yel

Boiling
point,

•c
Acid

BP M P

229

251
188

270, 267
250 d

274

266

324 7

Amide

191 (mono)
2\2(di)

189
177 (mono)

I93(<//)

217 8

Anilide

1 76 (mono)
230 (di)

197
209 (204)

(mono).
226 (</()

250 82(<//)

p-Toluidide

a 212-4,
ft 190-6

2-
Naphthyl-

amide
Miscellaneous

H2SO,at 100-120 —
Fluorenone-4-carboxyhc
acid, 227

Me ester, 114
Mono-Me ester, 142,

Mono-Et ester, 94 5,
Imide, 338-9,
2-Naphthyhmide, 287,
Anil, 268-9

Heat with aq N H 3 — •
1,8-Naphthahmide, 300
N-Phenyhmide, 202
Di-Me ester, 102 3

Mono-Me ester, 267,
Imide, > 380, yel ,Anil ,
279-80, /(-Tolil, 280,
2-Naphthylimide,
306-8

Mono-Me ester, 298

•Derivative data given in order m p , crystal color, solvent from which crystallized
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EXPLANATIONS AND REFERENCES TO TABLE XV

Hydrolysis of amide or imide to the corresponding carboxylic acid and amine *

RCONHR' + H2O + HC1 -» RCOOH + NH3R' + Cr

Acid | O H~

NH 2 R'
Amine

RCONHR' + NaOH — RCOONa + NH 2 R'

I H + Amine

RCOOH
Acid

From the amide with aqueous hydrochloric acid
For directions and examples see Cheronis, pp 607, 608, Vogel, pp 404, 808
From the amide with 85% or 100% phosphoric acid
See Cheronis, p 609, G Berger and S C J Olivier, Rec Trav chim , 46, 600 (1927), W M Dehn and

K. E Jackson, J Amer Chem Soc , 55,4284(1933)
From the amide with 70% sulfunc acid
See Wild, p 193
From the amide with aqueous sodium hydroxide
See Cheronis, p 609, Vogel, pp 404, 799, Wild, p 193
NOTE For directions and examples for preparation of derivatives of carboxylic acids formed on hy-

drolysis of amides and imides see explanations and references to Tables XII, XI I I and XIV, p 186, 187, 188, 189
For directions and examples for preparation of derivatives of amines formed on hydrolysis of amides and

imides see explanations and references to Table X V I I I , p 291, 292,293, 294

N-Xanthylamides *

NHCOR

RCONH2 + | || || | - | ^ H J| | + H20

N-Xanthylamide

From the amide with xanthydrol in glacial acetic acid
For directions and examples see Cheronis, p 610, Linstead, p 66, Shnner, p 222, Vogel, p 405, Wild,

p 195, R F Phillips and B M Pitt, J Amer Chem Soc, 65, 1355 (1943), W Andnam, Rec Trav chim, 35,
180(1916)

From the amide with xanthydrol in ethanol-water-acetic acid mixture
See Shrmer, p 222, Wild, p 195, R F Phillips and B M Pitt, J Amer Chem Soc , 65, 1355(1943)

Hg salt (Hg derivative) *

RCONH2 + HgO — (RCONH)2Hg + H2O
Mercuric salt

From the amide with mercuric oxide in methanol or ethanol
For directions and examples see Cheronis, pp 610, 611, Wild, p 197, J W Williams, W T Rainey and

R S Leopold, J Amer Chem Soc ,64, 1738 (1942)
From the amide with mercuric oxide in water
See Vogel, p 405
From the amide with yellow mercuric oxide without solvent
See Cheronis, p 611, Wild, p 196, J W Williams, W T Rainey and R S Leopold, J Amer Chem

Soc ,64, 1738(1942)

Oxalate
RCONH2 + (COOH)2 — RCONH2 • (COOH)2

Amide oxalate

From the amide with anhydrous oxalic acid in the presence of ethyl acetate

•Derivatives recommended for first trial
W A R N I N G This is not an instruction manual References should be consulted for the preparation of derivatives
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E X P L A N A T I O N S AND R E F E R E N C E S TO TABLE XV (Continued)

For directions and examples see: Cheronis, p. 61 1; Wild, p. 196; C. A. MacKenzie and W. T. Rawles, Ind.
Eng. Chem., Anal. Ed., 12, 737 (1940).

N-A c ylphthalimide { Phlhalimide derivative).

RCONH2 + ~* NCOR + 2HCI

Phthaloyl chloride N-Acylphthalimide

From the amide with phthaloyl chloride in toluene or without solvent.
For directions and examples see: Cheronis, p. 611; T. W. Evans and W. M. Dehn, J. Amer. Chem. Soc., 51,

3651 (1929).

•Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.
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TABLE XV. O R G A N I C DERIVATIVES OF AMIDES AND IMIDES
a) Liquids (Listed in order of increasing b.p.)*

No

I

2

3

4

5
6

7

*

9

10

11

12

Name

N.N-Dimethylformamide

N,N-Diethylforitiamide

N-Methylformamide

Formamide

N-Ethylformamide
N-Formylpiperidine
(Form-N-pipendide)

N-Acetylpiperidine
(Aceto-N-pipendide)

N-Methylformanilide

N-Ethylformanilide

N-Propylformanilide

N-tsobutylformanilide

N-lsoamylformanilide

Boiling
point,

•c

153,
76"

176-8,
68 1S

180-5,
131»°

193,
195d

197 9
222

226

243-4,
249-
51,
128-
9,5

258!2» ,
123"

267"'
(cor)

274™
(cor)

285-
6""

Melting
point,

X

-61

-38,
-54

255

125

«b°

1 42938"'

1 4310"

Df

0 9484" *

0908"

1 Oil1"

0952"

1 09282J

10549

1 044 16

1004"

Derived acid

M P ,
•c

84

84

84

84

84
84

166

84

84

84

8 4

84

B P ,
•c

1007

1007

1007

1007

1007
1007

1182

1007

1007

1007

1007

1007

P-
Nitro
benzyl
ester

31

31

31

31

31
31

78

31

31

31

31

31

P-
Bromo-

phenacyl
ester

140, 135

140, 135

140, 135

140, 135

140, 135
140, 135

860

140, 135

140, 135

140,135

140,135

140,135

Derived amine

M P ,
•c

B P ,
•c

7

56

-6

NH,

165, 1<
106

106

196

205

222

227

2545
(cor)

Acet-
amide

28

102

54

47

Benz-
amide

41

42

80

71
48

48

63

60

Miscellaneous

Xanthyl denv ,
184, Oxalate,
1074 7 7

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XV. O R G A N I C D E R I V A T I V E S OF AMIDES AND IMIDES
b) Solids (Listed in order of increasing m.p.)*

No

1

2

3

4

5

6

7
8
9

10

11

12

13

14
15
16

17
18

19
20
21
22
23
24

25
26
27
28

29

30
31

32
33
34
35
36
37

Name

n-Butyranilide
Oleamhde

N-Benzpipendide ( A'-Benzoyl
pipendme)

Ethyl urethane (Ethyl
carbamate)

Formanilide

Malonic acid monoamide
(Mdlonamicacid)

N-Propylacetanilide
Difluoroacetamide
N-Benzyl-n-caproamide
Phenyl urethane (Phenyl
carbatnate)

Methyl urethane (Methyl
carbamate)

N-Ethylacetanilide

n Butyl urethane (n Butyl
carbamate)

N-Benzylisovaleranude
Acetoacetamide
Isobutyl urethane (Isobutyl
carbamdte)

N-Methyl-2-acetotoluidide
Carprylanilide

Pelargonanihde
N-Benzylacetamhde
Methoxyacetanilide
d /-Lactanilide
N-Ethylbenzanilide
n-Propyl urethane (n Propyl

carbamdte)
N-Benzylformamide
N-Benzylacetamide
Propiolamide
n-Valeramlide

(n-Pentananihde)
Isoamyl urethane (Isoamyl

carbamate)
Erucanilide
3-Acetotoluidide (N Acetyl-m

toluidme)
N-Methyl-3-acetotoluidide
Ethyl oxanilate
Benzindole
Heptananilide
Capranilide (n-Decananilide)
n-Undecananilide

(« Hendecanamhde)

Melting
point 'C

35
41

48

49 48

50 47

50

50
52
53
53

54 52

54

54

54
54
55

56
5755

57
58
58
59
60
60

60
61
61-2
63

64

65,55
66 65

66
66 7
68
70,65
70
71

Xan
ihyl

amide

169

193

148

145

Derived acid

M P °C

-55 -8
a 1336
0 1625

1224

84

1348 9

166

-39

166

-30

166
163

123
166

18
1224

84
166
18
-345

33 4
166

166

1224
-746
31 3
285
a 134
ft 163

BP "C

162 5 164
250

(super
hcdtcd
steam)
216'

249

1007

1182
134 5
20335

1182

1765

1182
237
2393

2544
1182
204 203
12215

249

1007
1182
144d
1864

264 "
1182

1182

249
223
2687
280, 284

p Nitro
benzyl
ester

89

31

di 85 5

78

78

680

78

78

89

31
78

78

78

89

p Bromo
phenacyl

ester

63
40 46

1190

140 135

860

72

860

135 137

860
674

68 5
860

1128
1190

140 135
860

75

625
860

860

119
72
60
682

Derived amine

M P . ' C BP 'C

184
184

106

NH 3

184

NH 3

NH 3

184 5
184

NH3

205
NH 3

184 5
NH 3

NH3

37

208
184

184
298
184
184
205

NH3

184 5
184 5

NH 3

184

NH 3

52

184
203

206 7
184
253
184
184
184

Acet
amide

114
114

114

47

60
114

54

60

56
114

114
58
114
114
54

60
60

114

114
65

66
114
157 8
114
114
114

Benz
amide

160
160

48

160

105
160

60

105

66
160

160
107
160
160
60

105
105

160

160
125

125
160
68
160
160
160

Miscellaneous

Bp 271 Benzyl
chloride — *
benzyl lorm
anihdc 48

B p 249

'Derivative data given in order m p , crystal color solvent from which crystallized
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TABLE XV. O R G A N I C D E R I V A T I V E S OF AMIDES AND IMIDES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No.

38
39
40
41

42
43

44

45
46

47
48

49

50
51

52
53
54
55

56

57
58
59
60
61
62
63
64
65

66
67

68
69
70
71

72

73
74
75

Name

2-Methylhexanamide
N,N-Diphenylformamide
Vinylacetanilide
Oleamide

Tiglamide

Tiglanilide

Lauranilide (Dodecan-

d,/-23-Dimethylbutananilide. . .
Pentadecananilide

2-Acetophenetidide (N-Acetyl-
o-phenetidine)

N-Methyl-4-acetotoluidide

Allyiurea
Acetoacetanilide
d./-a-Ethylphenylacetamide . . .
(a-Phenylbutyramide)

a-Undecylenamide
(a-Hendecyleneamide).

Propiolanilide

d /-3-Metiiylpentananilide
-Butyl oxamate

-ChtoroacetanilMe

D-Chaulmeogranilide
Palmilanilide
N-PheaylmaieimMe . . .

Melting
point, °C

72
73
73
76

76
76

77

77
78

78
78

78.5-
9.0; 76

79
79

79 6- 80
80
80
81;77

82

82
83
83
84
84
85
85
85
86; 83

87
87

87
87
87
88

88

89
90
91

Xan-
thyl-

amide

214;
211

245;
238-
40

Derived acid

M.P., 'C

8.4
-35
a: 13.36

ft: 16.25

64.5-5.0

64.5-5.0

44; 42

-1.5
52.3

18

59.7
16.6

43; 4 1.6

-20.8

16.6

16.6
48-9
52'
53.9
13

42

16.6
24.5

18
6.6

-41.6
89 5
(anh.);
101(+
IH20)
6.6

68.5
62.7

30

B.P., 'C

2096
100.7
169; 163
250

(super-
heated
steam);
2165

93
198.5
(cor.)

198.5
(cor.)

217 82S*
299

191.7
212'6

122'5

256'°
118.2

195 6
312;I77'°
186
141

118.2

206-7
118.2
198-200
290
2i 2 i6

141; 140

270

118.2
275

144d.
118.2
197.5

118.2

247-820

222"

/j-Nitro-
benzyl
ester

31

64

64

39.5-40
(cor.)

78

31

78

78

78

78

di: 204

78

42.5
di:9\
(cor.)

/vBromo
phenacyl

ester

140; 13

40-6

68

68

76

77.2

112.8

94 2
86.0

750

63.4

86.0

104.8
86.0

81

86.0

86.0

86.0

86;82
168-70;
190

Derived amine

M.P., 'C

>
53-4

N

N

N

N

N
N

N

N

N

N

N

N

18

N:

B.P., 'C

H3

184
H3

184

H.,

184

184
184

184
184

H3

184
229

13

184
H3

H3

I,

H3

210
184

H3

184
H3

58
184

H3

225
H,

184
251
184

H,

209;
207

184
184
184

Acet-
amide

101
114

114

114

114
114

114
114

114
79

114

83
114

114

114

87

114
87
114

87

114
114
114

Benz-
amide

180
160

150

160

160
160

160
160

160
104

160

160

160

160

115

160
120; 136
160

99

160
160
160

Miscellaneous

Mercury deriv.,
201;Oxalate,
80.8-1.0

Mercury deriv.,
196-7; Oxalate:
127.3; Phthali-
mide, 135-6

"Derivative data given in order: m.p., crystal color, solvent from which crystallized.
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

76
77
78

79
80
81
82
83

84
85
86
87

88

89

90
91

92
93
94
95
96
97

98

99
100
101
102
103
104

105
106
107
108
109
110
111
112

113

114
115

116

117

Name

Bromoacetamide
a-Phenylpropionamide
Isopropyl urethane
(Isopropyl carbamate)

Arachidamlide
d 1 a Chloropropionamlide
2,2-Dimethylbutananilide
2-Nitroacetanilide
Vlaleimide

Elaidamide
Transbrassidamide
2-Ethylpentanamlide
N-Methyl-N-( 1-naphthyl)
acetamide

n-Caproamhde
(n Hexananilide)

M-Butyramlide

S-Benzylpalmitamide
Azelaic acid monoamide

d /-2-Methylpentananihde
lodoacetamide
Stearanihde
Heptanamide
Tnchlorolactamide
Semicarbazide

-Toluamide

Prichloroacetanilide
>-Acetophenetidide
Hj-Benzylstearamide
Glycollanilide
Vlethoxyacetamide
iydrocmnamanilide
(/3 Phenylpropionanilide)

a-Hydroxvisobutvramide
)ichloroacetamide
-Methylhexanamlide
l-Methylhexanamide
l-Methyl-2-nitroacetanihde

Capramide (n-Decanamide)
1-Bromoacetanilide
'henoxyacetamhde

'elargonamide

a-Bromopropionanilide
n-Caproaimde
(n-Hexaneamide)
Tridecanamide

Phenylpropiolamide

Melting
point °C

91
92
92

92
92
92
92 94
93

93 4
94
94
94

95 92

95

95
95

95
95
95
96
96
96

97,94

97,94
97
97
97
97
98,96

98
98, subl
98
98
99,94
99
99
99

99

99, 1 10
100, 101

100

100, 109

Xan
thyl

amide

158

154 5

148

147 5
8 5

160

Derived acid

M P 'C

50

77 75

-150
166
130

44 5 51
597

166

-39

-55 -8

627
1065

83
70 1 69 6
-746
124

111 3,
110 1

57 8
166
70 1 69 6
78 9 80

48 7, 40

79
5-6

166
31 3
166
98 9,99

100
123

257
-39

43,41 6

36-7,
subl

B P "C

208
265

204'
186
187 190
1182

234's

256'°
209
1182

20535

1625
164

222i6
> 360 si
d 2371S

195 6

2230

236, subl

197 5
1182

204 203
279 80
(cor)

212
194
2096
217 8745

1182
2687
118
285d

2544

2035
20335

312,
177'°

p-Nltro-
benzyl
ester

88

78
di 91

(cor)

78

35

425
di 438

866

80
78

1068

363

805

78

78

83

/>-Bronio
phenacyl

ester

89

860
168 70

190
65
942

860

72

63

86 82
di 1306

92
72

108

860
92
138

104

98
99

860
670
860
1485

68 5

72

75

Derived amine

M P "C B P "C

NH 3

NH 3

71

33

184
184
184

NH3

NH,
NH 3

184
294

184

184

184 5
NH 3

184
NH3

184
NH3

NH3

1 4 1135

184
248
184 5
184

NH3

184

NH 3

NH 3

184
NH3

117
NH3

32 250
184

NH3

184
NH3

NH3

NH,

Acet
amide

114

114

114
92 94

114
94 5

114

114

60

114

114

mono
67 di
(sym)
138

114
37
60
114

114

114

99

99
114

114

Benz
amide

160
160
160
98 110

160
121

160

160

105

160

160

mono
172 5
di
(sym)
241
(cor)

160
103
105
160

160

160

148

116
160

160

Miscellaneous

Gives semtcar
bazones with
aldehydes and
ketones

Mercury denv ,
200

Oxalate, 71 1- 3

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XV. O R G A N I C D E R I V A T I V E S OF AMIDES AND IMIDES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No.

118
119
120

121
122

123

124

125

126
127
128

129

130

131
132

133

134
135
136
137
138
139
140

141

142
143
144
145
146

147
148
149

150
151
152

153

154

Name

N,N-Diphenylacetamide
j3-lodopropionamide
N,N -Diacetyltrimethylene-

diamine . . .

Methylurea .

Phenoxyacetamide

M-Methylacetanilide

Levulinanilide

Pentadecanamide

Isocrotonamide

Isocrotonanilide
n-Undecanamide
(w-Hendecanamide)

3-Benzophenetidide
(N-Benzoyl-m-phenetidine). . .

N,N-Dicyclohexylacetamide . . .

3,4-Dimethylbenzanilide

2-Benzophenetidide
(N-Benzoyl-o-phenetidine) . . .

Pyruvanilide

N-Cyciohexylacetamide
2-n-Propylacetanilide

2-Ethylpentanamide
Isobutyranilide . . .

4-n-Butylacetanilide
Acrylanilide
ff-Phenylpropionamide

Propionanilide

Palmitamide

N-Benzylbenzamide
D-Chaiilmoograinide
sjw-Dimethylurea
n-Valeramide (n-Pentanamide).

Myristamide

N-Benzylbenzanilide
Vlargaramide

Thioacetamide
Fluoroacetamide
Levulinamide

Azelaic acid raonoanilide . . . . . .

Arachidamide

Melting
point, "C

101
101 ...
101

101
101

102

102

102

102
102
103; 99

103

103

104
104

104,
subl.

104
104-5
105; 103
105
105
105
105

106; 103

106
106
106
106
106

107; 103
107
108

108
108
108d.

108

108-9

Xan-
thyl-

amide

230

189

142

167

Derived acid

M.P., °C

16.6
82; 85
16.6

98-9;
99-100

16.6

33-5,
deliq.

52.3

15
15
28.5;
a: 13.4;
,8:16.3

122.4

16.6

166- 164
122.4

13.6

16.6
16.6

-46.1
16.6
13
48.7; 40

-20.8

62.7
122.4
68.5

-34.5

53.9
122.4
61.2

93
31-2
33-5,
deliq.

106.5

77; 75

B.P., 'C

118.2

118.2

285d.

118.2

245-6

212"

169
169
280-4

249

118.2

249

165d;
8025

118.2
118.2
209
154.7
118.2
141; 140
279-80
(cor.)

141

222">

249
247-8 !0

186.4

212'6

249
23 1'6

167-9
245-6

> 360
si. d.;
237 '•

204'

/>-Nitro-
benzyl
ester

78

78

78

61

39.5-40

(cor.)

89

78

89

78
78

78

36.3

31

42.5
89

89
48.5-9.0

(cor.)

61

di: 143.8

p-Bromo-
phenacyl

ester

86.0

86.0

148.5

86.0

84

77.2

81
81
68.2

119

86.0

119

86.0
86.0

76 8
86.0

104

63.4

86; 82
119

75

81
119
82.6

84

dr. 130.6

89

Derived amine

M.P., 'C

53-4
N

IS

N

N

N

20

N

N

N

N

N

N
37

N

N
N
N

N

B.P., 'C

H3

136

-6

H3

196

184

Us

H3

184
H3

248

225
si. d.

184
229

184

134
222-4

H3

184
261
184
i3

184

H3

184-5
Ha
-6

r!3

^3
298
*,

la
H3

ia

184

^

Acet-
amide

101

mono:
126;

di: 101
28

102

114

114

97

103

114
79

114

104
104-5

114
105
114

114

60

28

58

114

Benz-
amide

180

mono:
140;

di: 147
80

63

160

160

103

153

160
104

160

149
119

160
126
160

160

105

80

107

160

Miscellaneous

Picrate, 127d.

B.p. 237; Cone.

HN03 + H2SO,
— >p-Nitro
deriv., 153

Cone. HNO3 +
H2SO, —

p-Nitro deriv.,
182

Oxalate, 6I.1-.4

•Derivative data given in order: m.p., crystal color, solvent from which crystallized.
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

155
156
157

158
159
160
161

162
163

164
165
166
167
168
169

170

171

172

173
174

175
176

177
178

179

180
181
182
183

184
185
186

187
188

Name

Anthranilamide
2-lodoacetanilide
Pimelic acid monoanilide

Stearamide
a-Methylhydrocinnamamide
Lauramide (Dodecanamide)
n-Caprylamide
(n-Octanamide)

Isovaleranilide
d /-2-Methylbutananilide

3-Nitrophenylacetamide
2-Ethylacetanihde
/3-Bromopropionamide
3-Aminobenzamide
2-Ethylbutanamide
4-Methylpentananilide

(Isocaproanihde)
</,/-2-Methylbutanamide

2-Acetotoluidide

J-Hydnocarpamide (a-Cyclo-
pentylundecylamide)

4-Aminobenzamide
Acetanilide

N-Benzylcrotonamide
Ethyl oxamate

2-Chlorobenzanilide
Dihydroacetic acid
monoanilide

n-Butyramide

Methacrylamide
a-Bromoisovaleranilide
(ran^-a-Crotonanilide
Phenylacetanilide

Dichloroacetanilide
/V-EthyM-nitroacetanilide
Trimesic acid trianilide

3-lodoacetanilide
Cyanoacetamide

Melting
point, °C

109
109
109

109
109
170, 102
110,108

110
110

110
111
111
111
112, 107
112,110

112

112

112-3

114
114
(cor)

114
114

114,118
115

115

116
116
118,115
118

118
118
118-
20d

119
120

Xan-
thyl-

aimde

139 41

148

185-7

222-3

Derived acid

MP. 'C

147d
166
104-5,
subl

70 1,696

44,42
163

-300

120
166
625
174d
-31 8
-33

166

605

118d
166

72
1895
(anh ),

2H20)
(rapid
htng)

142, 140
109

-55, -8

16
44
72, w
765,

subl

5-6
166
380 (cor )

166
66

B P . - C

1182
223 "•

299
237,
2393

1765
176-7,

174

1182

195
199 I752

176-7,
174

1182

1182

189 (cor)

270

1625,
164

161
230d
189 (cor)
2565
(cor)

194
1182

1182

benzyl
ester

78

78

78

78

674
dt 204

106

674
65

78

78

p-Bromo-
phenacyl

ester

86

di 1366

92

76
674

680
55

860

773

55

860

860

95-6

106

63

95-6
89

99
860
m 197
(sealed
tube)

860

Derived amme

MP. 'C BP. 'C

NH3

61,58
184

NH,
NH 3

NH 3

NH3

184
184

NH 3

\ 210-1
NH 3

NH 3

NH3

184

NH3

200

NH 3

NH 3

184

184-5

165,
19

184
184

NH 3

NH3

96

33,27

184
184
184

184

184

NH3

1

Acet-
amide

109
114

114
114

111

174

110 I 1

114

60

114
114

114
114
114

114
119
114

119

Benz
amide

139
160

160
160

147

160

146

160

105
71

160
160

160
160
160

160
98
160

157

Miscellaneous

KMnO, —
Acetylanthra-
nilicacid, 185

B p 304, Cone
HN03 +

^-nitro denv ,
210

Mercury denv ,
222-4, Oxalate,
659 62

Cone HNO3 —
2,4-dmitro-
phenylacetic

acid, 189

* Derivative data given in order m p crystal color, solvent from which crystallized
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TABLE XV. ORGANIC D E R I V A T I V E S
b) Solids (Listed in order of increasing

OF AMIDES AND IMIDES
m. p.)* (Continued)

No

189
190

191

192
193
194

195
196
197

198

199
200

201

202

203

204

205

206

207
208

209

210

211
212
213

214

215

216

217
218

219
220

Name

Glycolamide
Isocaproamide

(Isohexanamide)
Chloroacetamide

2-Chlorophenoxyacetanihde
Tribromoacetamide
Sebacic acid monoamlide

3-Chlorobenzamlide
a-Bromopropionamide
Furanilide

Pyruvamide

3-Methylpentanamide
4-Chlorophenoxyacetamlide

3-Benzotoluidide
(N Benzoyl m toluidme)

2-Toluanihde

Acetyl-/3-phenylhydrazine

Adipic acid monoamide

Succmimide

3-Toluanihde

Angelanilide
/3-Resorcylanihde (2,4-

Drhydroxybenzanilide)

2-Ethylbutananihde

Suberic acid monoamide

4-Methoxyacetanihde
Angelamide
Phenylpropiolanihde

Sicotmamide

'ivalamlide

Suberic acid monoamlide

Isobutyramide
!-Methoxybenzamide

-Bromo-4-nJtroacetanihde
ienzamide

Melting
point °C

120

120 1

121

121
122
122

122 5
\2i
1235

124

125
125

125

125

125 6

125-30

126

126

126
126 7

127,
1275

127

127
127 8
128, 126

128
129,
129 31

128
(cor ),
132-3

128-9

129, 127
129

129
130, 129

Xan
thyl

amide

159-60

208 9

245-7

210-1

2225-
35,
224

Derived acid

M P °C

78 9,80
-33

a61 3
(3562,
7 52 5

145 6,w
131, 135
33, subl

158 155
25 7
133 4

132
136

-41 6

155 6
w 158

1224

104-5,
107 8

166

153 4
(cor)

185,
1828

111-3,
110 1

45-6
213d

(rapid
htng)
216,217

-31 8

144 139
41

166
45 6
136 7,
subl

237-8
subl

355

144,
139-41

-46 1

00-1

66
224

BP 'C

199 I7"

189

245d
2431=

2035
230-2

165d
802S

197 5

249

259""

1182

21615

235d

263, subl

185 (cor )

195

1182
185 (cor)

163 4

1547
200

1182
249

^-Nitro
benzyl
ester

1068

di 73 5,
726

107

1335

89

907

78

106

di 88

866

188-9

d, 85

78

83

di 85

78
89

;>-Bromo
phenacyl

ester

138
7 7 3

104

di 147

116

1385

136

1190

57

860

1545,
1526

di 211

108

di 1442

860

75-6

d, 1442

768
113

860
19

Derived amme

M P , °C BP °C

NH 3

NH 3

184
NH 3

184

184
NH 3

184

NH 3

NH 3

19,23

184

203

184

243

NH 3

NH3

184

184
184

184

NH3

58 240
NH3

184

NH3

184

184

NH 3

NH 3

105
NH 3

Acet
amide

114

114

114

114

114

65

114

\2S,di
107

114

114
114

114

130 127

114

114

114

129

Benz
amide

160

160

160

160

160

125

160

168, di
177

160

160
160

160

154,157

160

160

160

160

Miscellaneous

B p 150 60""~"
Chloroaurate,
205, N-Ethyl,
188-9, N
isopropyl, 184 6

Mercury denv ,
241

vlercury denv ,
222, Phthah-
mide, 168

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XV. O R G A N I C D E R I V A T I V E S OF AMIDES AND IMIDES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

221
222

223
224
225
226

227
228
229
230
231
232
233

234
235

236
237
238

239

240

241

242

243

244
245
246

™
(248
V-—

249
250

251

252
253
254

Name

3,4-Dimethylbenzamide
a,/3-Dibromopropionamide

Anthranilanihde
Bromoacetanilide
2-Methoxybenzanilide
Nicotmanilide

2,2-Dimethylbutanamide
d,/-2,3-Dlmelhylbutanamide
33-Dimethylbutananilide
3.3-Dimethylbutanamide
2,5-Dichloroacetanihde
Malonic acid monoanilide
Urea (Carbamide)

2,4-Dimethylacetanilide
Mesityleneamide (3,5-

Dimethylbenzamide)
4-lsopropylbenzamide
a-Bromoisovaleramide
4-Chlorophenoxyacetamide

d /-Mandelamide

N-U-Naphthyl)acetamide

3-Chlorobenzamide

Phenacetin (4-Aceto-
phenetidide)

Chloroacetanilide

23-Dimethylacetanilide
Isovaleramide
Acetyl sahcylanilide

3-Bromobenzanilide
Salicylanilide

a-Hydroxyisobutyranilide
N,N-Diacetyltetramethyl-

enediamme
Benzo-2-iodonanilide (N-Ben-
zoyl-o-iodoanilme)

3-Ethoxybenzamide
2,5-Dimethylacetanilide
3-Aminobenzanilide

Melting
point, °C

130
130,133

131
131
131
132,
bz,
85 (+
2H20),
w ,265
( anh)

132, 103
132
132
132
132
132
1328

133, 130
133

133
133
133

133 4
(cor)

134

134

134

134,
136-7

135
135,136
136

136
136

136
137

139

139
139
140

Xan-
thyl-

amide

265,
274

182-3

Derived acid

M P , ° C

166, 164
67 (stab ),

50 (un-
stab )

147
50
100-1
237 8,

subl

-150
-1 5
67
67
166
1348 9

166
166

177, al
44
155-6,
w , 158

118

166

158, 155

166

a 61 3,
H 5 6 2 ,
y 52 5

166
-300
135
(rapid
htng )

155
1583
(subl at
76)

79
166

1224
(subl at
100)

137
166
174d

B P , ° C

160'°

208
200

187, 190
191 7
184, 96 26

184, 96 26

1182

1182

230d

118 2

1182

189

1182
1765
140d

212
1182

249

1182

j>-Nitro

benzyl
ester

88

78
di 855

78

123-4

78

107

78

78

905

105
97-8

805
78

89

78

p Bromo-
phenacyl

ester

113

860

860

136

860

116

860

104

860
680

120
140

98
860

119

860

Derived amine

M P 'C B P 'C

NH 3

NH,

184
184
184
184

184
NH 3

184
N H 3

50
184

NH 3

217
NH 3

NH 3

NH 3

NH 3

NH3

112

NH 3

2 3 248
254

184

221-2
NH 3

27

61,58

184

184
184

184
159

NH 3

15 5 213-5
184

Acet
amide

114
114
114
114

114

114

132
114

133, 130

132

137

114

135

114

114
114

114
di 137

109

139
114

Benz
amide

160
160
160
160

160

160

120
160

192

162

173

160

189

160

160
160

160
di 177

139

140
160

Miscellaneous

Phthalimide,
188-90, Picrate,
148

Br 2 — > 1-Bromo
denv , 140

Mercury denv ,
245

10%HNO3^
3-Nitrodenv ,
103

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XV. O R G A N I C DERIVATIVES OF AMIDES AND IMIDES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

255

256
257
258
259
260
261

262

263
264
265
266

267

268
269

270

271

272

273
274

275

276
277
278
279

280
281
282

283
284
285
286

287

Name

2-Toluamide

Trichloroacetamide
2-Iodobenzamlide
2-Bromobenzanilide
3-Tolylurea
2-Chlorobenzannde

Salicylamide

Furamide

3-Nitrobenzamide
lodoacetanihde
3,5-Dimethylacetanilide
2-Benzotoluidide (N-Benzoyl-
o-toluidme)

3-Nitrosalicylamide

2,4-Dichloroacetamlide
a-d /-Phenylsuccmamide

(/3 form)
4-Toluamlide

Diethylmalonic acid
monoamide

Cyclohexancarboxanilide
(Hexahydrobenzanihde)

Phenylurea
N.N'-Dibenzoyltnmethylene-
diamine

Benzo-2-ethylanilide (N-Ben-

zoyl-o-ethylanilme)
2,4,6-Trichloroacetanilidc
a -Bromoisobut yramide
Cinnamamide
Succinic acid monoanilide

/V-Cyclohexybenzamide
Benzylurea
'hlhalic acid monoamide
(Phthalamic acid)

j3-Benzoylpropionanilide
Lthylmalonic acid monoanilide

2-Chlorophenoxyacetamide
Adipic acid monoanilide

Cinnamanilide

Melting
point, °C

140, 143

141
141
141
142
142

142

142-3

143, 142
143-4
144,140
144

145
(hyd)

145

145

145, 148

146

146, 131

147
147

147

148
148
148, 142
1485

149
149
149

150, 145
150
150

151 3

151,153

Xan
thyl-
araide

199
2005

210

225

Derived acid

MP.'C

104-5,
107 8

57-8
162
150

142, 140
1583
(subl
at 76)

133 4,
132

140
83
166
1224

125

166
167-8,84
(anh)

179 80,
182
subl

125

30-1

1224

1224

166
48-9
133
185,

1828
1224

200-6,
197
(sealed
tube),
230
(rapid
htng)

116
111
45-6, w
153-4
(cor)

133

BP.'C

259"'

1975

230-2

1182
249

1182

27 5 (cor)

233

249

249

1182
198-200
300
235 d

249

216's

300

p-Nitro-
benzyl
ester

907

80
111
110

106

97-8

1335

141

78
89

78

1045

di 91

89

89

78

1168
di 88

89

di 1555

75

106

1168

p-Bromo-
phenacyl

ester

57

143
102

106

140

1385

132

86
119

860

153

119

119

860

1456
di 211

119

di 1528

1545,
1526

1456

Derived amine

MP.'C

N

BP.'C

H3

NH,
184
184
203

NH 3

NH3

NH,

NH3

184
220
200

NH 3

63
NH3

184

NH3

78

184

184
136

210-11

NH3

NH3

184

134
184-5

NH3

184
184

NH3

184

184

Acet-
amide

114
114
65

114
144,140
110-11

145

114

114

114
mono

126,
di 101

111

148

114

104
60

114
114

114

114

Benz-
amide

160
160
125

160
136
146

177

160

160

160
mono

140,
di 147

147

172

160

149
105

160
160

160

160

Miscellaneous

Mercury denv ,
196

Mercury denv ,
190

KMnO,^
Benzoylanthra-
mhcacid, 177

Acid KMnO. —
Benzoic acid,
1224

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XV. O R G A N I C D E R I V A T I V E S OF AMIDES AND IMIDES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

288
289
290

291
292
293

294
295

296

297
298

299
300
301

302

303
304

305

306

307

308
309

310

311

312

313
314

315

316

Name

4-Fluoroacetanilide
d /-Mandelanilide
4-Acetotoluidide (N-Acetyl-/>-

toluidme)

N-Methyl-4-nitroacetanihde
Veratranilide
4-Fluorobenzarnide

3-Nitrobenzanilide
Benzilamide

3-Nitrosalicylamide

2,5-Dichlorobenzamide
2-Bromobenzamide

Dibenzylacetanilide
2-Nitrobenzanihde
3-Bromobenzamide

N-( 1-Naphthyl ) acetanilide

Phthalonamide (ft form)
3-Nitroacetanihde

Pimelic acid dianilide

Pivalamide

N-Phenylsuccinimide

Dibromoacetamide
L-Malamide

Phenylacetamide

3-H ydroxybenzanilide

Succinic acid monoamide
(Succmamic acid)

N-Acetylindole
d /-Phenylsuccinamide

(a form)
4-Benzataluidide (N-Benzoyl-^-

toluidme)

N-( 1-Napthyl) acetamide

Melting
point, "C

152
152
153,147

153
154
154

154

154-5,
155

155, 145

155
155

155
155
155

155,
1596

155d
155

155-6

155-7,
153-4

156

156
1565-
80

156, 157

157, 155

157

157-8
158

158

159

Xan-
thyl

amide

196

Derived acid

MP. 'C

166
118
166

166
181
182,
1826

140
150

125
(+H20)

153
150

89
146
155

131, 135

146
166

104-5,
subl

35 5

185,
1828

48
100-1

765,
subl

200, subl

185,
1828

166
167-8

1224

166

BP. 'C

1182

1182

1182

1182

223 1S

163-4

23 5d

232-5

2565
(cor)

235d

1182

249

1182

p Nitro
benzyl
ester

78
123 4
78

78

141
995

110

112
105

78

di 88

mono
87 2, di

1245
65

106-8

di 88

78

89

78

p-Bromo
phenacyl

ester

860

860

860

132
152

102

107
120

860

d, 1366

75-6

d, 211

di 179

89

176,
176 1
4

di 211

86

119

860

Derived amine

MP. 'C

-1

45

152

BP. 'C

186
184
200

184
NH3

184
NH 3

NH 3

NH3

NH3

184
184

NH3

184

NH3

114

184

NH3

184

NH3

NH3

NH3

184

NH3

52 253
NH 3

45

50

200

Acet-
amide

152
114
147

153
114

114

114
114

114

mono
155,
di 76

114

114

114

157-8

147

159

Benz-
amide

185
160
158

112

160

160

160
160

160

mono
155,
di 150

160

160

160

68

158

160

Miscellaneous

KMnO4^4-
Acetamido-
benzoic acid,
256, Br2^3-
Bromo denv,
117

Mercury denv ,
242

Mercury denv ,
235

Cr03 — 4-
Benzamido
benzoic acid,
278

Brz — > 4-Bromo
denv , 193,
Fuming HNO3

— 'dmitro
denv , 250

* Derivative data given in order m p , crystal color, solvent from which crystallized

239



TABLE XV. O R G A N I C D E R I V A T I V E S OF AMIDES AND IMIDES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

317

318
319
320
321

322

323

324

325
326
327

328

329

330

331
332

333
334
335

336
337
338

339

340

341

342

343

344

Name

4-Toluamide

Crotonamide
N-( l-Naphlhyl ) benzamide
N-(2-Naphthyl) benzamide
4-Annnoacetanilide

4-Hydroxybenzamide

Benzanilide

1-Naphthanihde

Trichlorolactanilide
Veratramide
2-Benzoylbenzamide

L-Glutamamide

Protocatechuanilide

4-Anisannde

4-Bromoacetanihde
Acetylanthranilanihde

Diphenylacelamide
o-Benzoyl-rf-phenylhydrazine
2-Furanacrylamide (0-(2-Furyl)

acrylic acid)
Piperonylamide
d /-Tropamide
Vlethylimmodiacetic acid
monoamide

Methylimmodiacetic acid
diamide

4-Hydroxyacetanihde

4-Anisanihde

3-Hydroxybenzamide

Sebacic acid monoamide

lU-Acomtamlide

Melting
point 'C

159, 160

161, 158
161
162
162

162

( h y d )

163 160

163, 164

164
164
165

165

166

167, 163

167, 168
167

168
168
168-9

169
169
169

169

169

169-71

170 167

170

170d

Xan
thyl

amide

224-5

Derived acid

M P . ' C

179-80,
182,
subl

72, w
1224
1224
166

215,213
4,210

1224

161 2
(cor)

124
181
128,91
( h y d )

211
(rapid
htng ),
197
(slow
htng )

199-
200d

184 6
1842
(cor)

166
185 ac
a

148
1224
141

229, 228
117-8
227d

227d

166

184 6
1842
(cor)

200 subl

33, subl

125

B P , ° C

275 (cor )

189 (cor)
249
249
1182

249

275-80

1182

249
286

1182

275-80

24315

p-Nitro
benzyl
ester

1045

674
89
89^

180-2

89

1004

132

78

89

78

132

106 8

di 735
726

p Bromo
phenacyl

ester

153

95 6
119
119
860

191 5
(cor)
184

119

1355

188

152

860

119

860

152

176
1767-
4

di 147

in 186

Derived amine

M P . ' C

N

B P , ° C

H3

NH 3

50
112
140,

147
267

NH 3

184

184

184
NH 3

NH 3

NH3

184

NH3

66 245
184

NH3

19 23 243
NH3

NH 3

NH 3

N H3

NH3

184,
186

184

NH3

NH3

184

Acet
amide

159
132
mono

162 3,
di 304

114

114

114

114

168
114

128

mono
168,
di 150

114

114

Benz-
amide

160
162
mono

128,
di 300

160

160

160

160

204
160

168

N-
mono
216-7,
N,O-
di 234

160

160

Miscellaneous

Mercury denv ,
260

Azo-jS-naphthol
deriv,261

Br2~ '4-Bromo
denv , 204

Mercury denv ,
222

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XV. O R G A N I C DERIVATIVES OF AMIDES AND IMIDES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No.

345

346

347

348

349
350

351

352

353

354

355
356

357

358

359

360

361
362
363
364

365

366

367

368

370
371

372
373

Name

Malonic acid diamide
(Malondiamide)

D,L-Phenylsuccinic acid

monoanilide ($ form)
4-Ethoxybenzanilide

2-Naphthylanilide

N,N -Diacctylethylenediamine .

Benzo-2,4,6-trichloroanilide
(N-Benzoyl-2,4,6-

Maleic acid monoamide

4-Phenetylurea (Dulcin)

4-Benzophenetidide

(N-Benzoyl-p-phenetidine) . . .

rf,/-Phenylsuccinic acid
monoanilide (a form)

4-Hydroxyphenylacetamide. . . .

2-<4-Toluyl) benzamide

Phthalonic acid monoanilide . . .
N,N-Dibenzoyltetra-

D-Camphoric acid monoamide .

4-Cyanobenzanilide

N-Benzylphthalamide

a-Phthalonamide

Melting
point, °C

170

170

170- 172

171- 173

172
172

172

172-3;

153
si.d.

173

173

174 5
175

175

175

175 5

175-6
175-6
176- 175
176
177

177

177

177

177

179
179

179
179d

Xan-
thyl-

amide

270

Derived acid

M.P., 'C

134.8-.9

167-8; 84

(anh.)

198-
195-6

184;
185.5

16.6
122.4

106.5

137 8-
130
(+3%
fumaric

acid)

122.4

150
104-5,
subl.

167-8; 84
(anh.)

148-50;
148, w.

92-3-
22d.

98
139-140

146
146
122.4

185
ac. a.

16.6

87 5-
8.0

204 5
(cor.),

subl.

219-214

200-6;

191
(sealed

tube);
230
rapid
htng.)

16.6
146

B.P., 'C

118.2
249

>360

sl.d.;
23715

249

223 1S

302-4

249

118.2

118.2

p-Nitro-
benzyl
ester

di- 85.5

78
89

</i:43.8

di:9l
(cor.)

89

99.5

70.6

di: 69

112

89

78

65.5

di- 134
(cor.)

189
di- 155.5

78

/7-Bromo-
phenacyl

ester

86.0
119

di: 130.6

168-70;

190

119

152
di:

136.6

di: 139.8

107

119

86.0

di- 152.8

86.0

Derived amine

M.P./C

N

8.5
78

N

N

2-3

2-3

N

N

N
N
N

27

N

Nl

N

72
N

B.P., °C

H3

184

184

184

116

H3

H3

248;
254

248;
254

184
H3

184

H3

184

H3

H3

H3

184
159

H3

215;
218

^

H3

184
184-5

•1,

Acet-
amide

114

114

114

di: 172
148

137

137

114

114

114

114
di: 137

177

114
60

179

Benz-
amide

160

160.

160

di: 244
172

173

173

160

160

160

160
di: 177

168

160
105

192

Miscellaneous

* Derivative data given in order: m.p., crystal color, solvent from which crystallized.
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TABLE XV. O R G A N I C D E R I V A T I V E S OF AMIDES AND IMIDES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

374

375
376
377
378
379
380

381
382
383
384
385
386
387
388

389

390
391

392

393
394
395

396

397

398

399
400

401

402

403
404

405

406

407

Name

2,4-Dimethylbenzamide

D-Tartaric acid monoanilide
a-Acetyl-0-methyliirea
Diphenylacetanilide
3,5-Dinitrosalicylamide
1-Naphthylacetamide
Maleic acid diamide

unsym -Dimethyl urea
Thiourea
Hippuramide
4-Tolylurea
3,5-Dinitrobenzamide
2-Iodobenzamide
4-Iodoacetanilide
Benzo-4-fluoroanilide
(N-Benzoyl-/7-fluoroamlme)

N,N'-Diacetyl-o-phenylene-
diamine

2-lSitrocinnamamide
Mesaconic acid diamlide

Citraconic acid diamide

Chlorofumaranilide
3-Iodobenzamide
Suberic acid dianilide

Maleic acid dianilide

Maleic acid monoanilide

Hippuric acid

u/UK/n-Diphenylurea
Aconitic acid dianilide

meso-Tartaric acid diamide

4-Bromobenzamide

[laconic acid dianilide
Picramide

N,N '-Diacetyl-m-phenylene-
diamine

lUconic acid diamide

Mucic acid monoamide

Melting
point, 'C

179 81

180d
180
180
181
181
181, 180

182
182
183
183
183
184
184
185

185

185
1857

185-7

186
186
186-7

187

187

1875

189
189

189-90,
187

189-90

190, 185
190

191

191 2-
8

192d

Xan-
thyl-

amide

225

180

Derived acid

M P . ' C

127,90
( + H20)

169 71
166
148
182
131, 135
137

187

204-5
162
166
1224

166

240
2045

(cor)
92-3,
92d

191-2
187
144, 139-
41

137

137

1224

194-5d
(cor)

140

251-3

165
1225

166

165

214d,
varies
with
htng
rate,
223-
255

BP. 'C

1182

1182
249

1182

249

1182

p Nitro
benzyl
ester

dl 163

78

d, 91
(cor)

136

157
111
78
89

78

132
di 134

(cor)
di 706

di 138 5
121
d, 85

di 91
(cor)

di 91
(cor)

89

93

180

di 906

78

di 906

310

p Bromo-
phenacyl

ester

dl 204

860

168 70,
190

151

159
143
860
119

860

141

128
di 1442

168-70,
190

168-70,
190

119

tri 186

dl 1174

860

di 1174

225

Derived amme

M P . ' C BP. 'C

NH 3

184
-6
184

NH 3

NH 3

NH,

7

NH,
NH 3

45 200
NH 3

N H 3

67-8
-1

102

186

NH3

184

NH 3

184
NH,

Gly-
cine
228
30,
262d

53 4

184

184

184

184

NH,

NH,

184
NH 3

63

NH3

NH3

Acet-
amide

,

114
28
114

147

184
152

di 185

114

114

114

114

114

206

101
114

114

mono
87-9,
di 191

Benz-
amide

160
80
160

41

158

222
185

di 301

160

160

160

160

160

187 5

180
160

160

mono
125
di 240

Miscellaneous

Acetamide, 136,
Benzamide, 151

Mercury denv ,
266

Acetamide, 230,
Benzamide, 196

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XV. ORGANIC D E R I V A T I V E S OF AMIDES AND IMIDES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

408
409
410

411
412

413
414
415

416

417
418
419
420

421

422
423

424
425

426
427
428
429
430

431
432
433

434

435

436
437

438

439
440

Name

4-N itrophthalamlide
!-Tolylurea
Jenzo-4-chloroanllmc
(N Benzoyl p-chloroamlme)
iiuret

2-Naphthamide

)-Camphoric acid diamide
4-Chlorobenzanihde
4-Coumaramide

2-Benzoylbenzanihde

l-Nitrocmnamamide
)-Tartanc acid diamide

2-Methyl-4-nitroacetanihde
L-Malanilide (Hydroxysuecm
anilide)

4-Hydroxybenzanihde

4-Nitrophenylacetamide
4-Nitrophcnylacetanilide

Cyanoacetanihde
Citric acid trianihde

4-Nitrophthalamide
m-Acomtic acid dianilide
Melhylsuccmic acid dianilido
4-Nitrobenzamide
2-Naphthylacelamide

I satin
3-Nitrophthahc acid diamide
Sebacic acid dianilide

1-Naphthoamide

4-Ethoxybenzamide

2,4-Dinitrobenzamide
D-Camphoric acid
monoanilide

Benzo-4-bromoanilide
(N Benzoyl-/) bromoanihne)

4-Nitrocinnamamide
N-Phenylphthahmide

Melting
point, "C

192
192
192

192d
192 195

193
194
194

195

196
196d
196 202
197

198
196 7

198
198

198-9
199 192

(+1
H20)

200d
200
200
200
200 205

200 1
201 d
201

202

202

203
204

204

204,217
205

Xan
thyl

amide

228

232

Derived acid

M P 'C

165

1224

84
1855
87 5 80

243, 240
210 3

206
^anh )
28 91

(+1
H20)
99

169 71
166
100 1

215
213 4

153
153

66
100 153
(anh )

165
125
115
241
141 2

143

218
33, subl

161 2
(cor )

198
195-6

183
187 5
80

1224

285
200 6

191
(sealed
tube),
230
(rapid
h tng)

B P "C

249

1182

24315

249

/>-Nitro
benzyl
ester

89

65 5
1295

1004

174
di 163
78
mono
872
di
1245

180 2

tri 102

168

189
di 73 5

726

142
655

89

186
di 1555

p-Bromo
phenacyl

ester

119

126

178,173
di 204
860
di 179

191 5
(cor)

207
207

tri 148

tri 186

137

di 147

1355

158

119

191
di 152

Derived amine

M P 'C BP X

184
200
72

NH,
NH,

NH,
184

NH,

184

NH,
NH,

130
184

184

NH 3

147 8

N

184
184

-1,
184
184

NM 3

N H,

NH,
184

NH3

NH,

NH,

66

184

245

NH,
184

Acet
amide

114
110-11
179, 172

114

114

202
114

114

215

114
114

114
114

114

114

168

114

Benz-
amide

160
146
192

160

160

160

160

di 193 ,
203

160
160

160
160

160

160

204

160

Miscellaneous

,

Acetamide, 147

* Derivative data given in order m p , crystal color solvent from which crystallized
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TABLE XV. O R G A N I C D E R I V A T I V E S OF AMIDES AND IMIDES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

441

442

443
444
445

446

447
448

449
450

451

452

453

454
455
456

457

458
459
460
461
462

463
464

465

466
467

468

Name

Carballylic acid triannde

Gallamltde

Phthalonic acid dianilide
Hippuranilide
2-Coumaramide

Sebacic acid diamide

4-lodobenzanihde
Citric acid Inamide

4-Nitrobenzanilide
d /-Phenylsuccmic acid

diamide
Protocatechuamide

2,2'-Diphenic acid diamide

4-Nitroacetanilide

Ethylmalonic acid diamide
3-Nitrophthalimide
Suberic acid diamide

Melhylmalonic acid diamide

4-iodobenzamide
Benzylmalonic acid dianilide
4-Hydroxy-2-naphthamide
Acetylurea
3-Hydroxy-2-naphthamide

svm -Di-3-tolylurea
Phthalic acid diamide

Mucic acid diamide

Saccharin
Adipic acid diamide

d /-Phenylsuccimc acid
dianilide

Melting
point °C

207d
205
7d

207

208
208
209d

210 208,

210
210-5

211 204
211

212

212

213 4

214
216
216 7

217 206

217
217
217 8
218
218

218
220

220

220
220, 229

222

Xan
thyl

amide

198 9

Derived acid

M P 'C

166

253 4d
222
40d

146
187
207 8,

suhl
133, subl

270, 265
153
(slow
htng )

241
167 8 84
(anh )

199
200d

227 233

166

111
218
144 139
41

137
138d

270 265
117d 121
225 6
166
222 3

(cor )

200-6,
191
(sealed
tube)
230
(rapid
htng )

214d,
varies
with
htng
rate,
223-255

206
153-4
(cor)

167-8,84
(anh )

B P 'C

243 '5

1182

1182

21615

p-Nitro
benzyl
ester

141

136
1525

di 73 5
726

141
in 102

168

188

d, 187
1826

78

75
189

di 85

141
di 1195

78

di 1555

310

106

/>-Bromo
phenacyl

ester

In
1382

134

151

di 147

146
tn 148

137

860

di 1442

146

860

di 1528

225

1526
1545

Derived amine

M P 'C

N

BP =C

H 3

184

184
184

NH 3

NH 3

184
NH3

184
N H 3

NH3

NH3

147 8

NH8

NH 3

NH3

NH 3

NH3

184
NH 3

NH3

NH3

203
NH 3

NH3

NH3

NH3

184

Acet
amide

114

114
114

114

114

215

114

65

114

Benz
amide

160

160
160

160

160

di 199
20

160

125

160

Miscellaneous

•Derivative data given in order m p , crystal color solvent from which crystallized
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TABLE XV. O R G A N I C D E R I V A T I V E S OF AMIDES AND IMIDES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

469

470
471
472
473
474
475

476
477

478

479
480

481

482

483
484
485

486

487
488

489

490

Name

ff-Resorcylamide

4-Cyanobenzamide
Diethylmalomc acid diamide
Glutanc acid dianilide
S-Nitrosalicylanilide
5-Nitrosalicylamide
Benzylmalonic acid diamide

Methylsuccmic acid diamide
Malonic acid dianilide

d /-Tartaric acid monoamide

D-Camphoric acid dianilide
Succmic acid dianilide

2,2 -Diphenanilide

Phthalimide

3,5-Dinitrobenzanihde
3-Nitrophthahc acid dianilide
Terephthalic acid monoanihde

d /-Tartaric acid monoamlide

N-Benzylacrylamide
Carbanihde (sym -Diphenyl

urea)
Vluconic acid diamide

Adipic acid dianilide

Melting
point °C

222

223
224
224
224
225
225

225
225

227,
230

226

226
230, 226

230

233 5
(cor)
238

234
234
234 7

236

237
238, 240

240d

241

Xan
thyl

amidt

176 7

Derived acid

M P "C

213d
(rapid
htng )
216d
217

219 214
125
98
229 30
229 30
117d

121
115
1348-9

203 4

(+1
H20)
205 6
( a n h )

187 5 80
185
1828

227 229

233
200 6

191
(sealed
tube)
230
(rapid
h tng )

204 5
218
300, subi

with
out
melting

203 4

(+1
H20)
205 6
(anh )

13

289d
(slow
h t n g )
306
(rapid
htng )

153-4
(cor)

B P 'C

302 4

235d

249

141, 140

216'5

p Nitro
benzyl
ester

188 9

189
di 91
di 69

di 1195

di 85 5

di 147 6

65 5
di 88

di 187
1826

89

157
189
di 263 5

106

p Bromo
phenacyl

ester

di 1398

di 211

119

159

di 225

1526,
1545

Derived amine

M P 'C B P 'C

NH 3

NH 3

NH 3

184
184

NH 3

NH 3

NH 3

184

NH 3

122
119

184
184

184

184
184
184

184

184 5
184

NH3

184

Acet
amide

114
114

114

114
114

114

232

114
114
114

114

60
114

114

Benz
amide

160
160

160

160
160

160

198,204

160
160
160

160

105
160

160

Miscellaneous

Heat above m p
— * succmanil,
155 6 +
aniline, b p 184

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

491

492

493

494
495

496

497

498

499
500
501

502
503
504
505

506

507

508

509

Name

N,N'-Dibenzoylethylene-
diamine

Gallamide

3-Hydroxy-2-naphthanilide

•sym-Di-2-tolylurea
Carballylic acid triantlide

Phthalic acid dianilide

Oxalic acid dianilide

Succinic acid diamide

2,4,6- Trinitrobenzamide
D-Tarlaric acid dianilide
Fumaric acid diamide

.ym-Di-4-lolylurea (

sophthalic acid monoamide
sophthalic acid diamide

Acetylenedicarboxylic acid
diamide

vlucic acid monoanilide

M,N'-Diacetyl />-phenylenedi-
amine

rumaric acid dianilide

N,N'-Diacetylbenzidine

Melting
point, "C

244

245

249
(cor ),
244

250
252

253 5

254

255,
260d

264d
264d
266d

268
280
280
294d

310

310

314

317

Xan-
thyl

amide

275

Derived acid

M P , ° C

1224

253-4d ,
222
40d

222-3
(cor)

166

200 6,
191
(sealed
tube),
230
(rapid
htng )

189 5
(anh ),
101
(+2
H20)
(rapid
h tng)

185,
1828

228
169-71
293 5
286-7
(sealed
tube),
200,
subl

348, subl
348, subl
179

214,
varies
with
htng
rate,
223-255

66

286 7
(sealed
tube),
293-5,
200,
subl
66

B P , ° C

249

235d

1182

1182

/j-Nitro-
benzyl
ester

89

141

di 1555

di 204

di 88

di 163
1508

202 5
2025

310

78

1508

78

/>-Bromo
phenacy!

ester

119

134

tn
1382

di 1528

d, 211

di 204

179 1
179 1

225

860

860

Derived amine

M P / C

8 5

B P . ' C

116

NH3

184

200
184

184

184

NH3

NH3

184
NH,

45 200
NH3

NH 3

NH 3

140,
147

127

184

267

184

Acet-
amide

dl 172

114

110 1
114

114

114

114

147

114

mono
162-3,
di 304

114

mono
199,
di 317

Benz-
amide

dl 244

160

146
160

160

160

160

158

160

mono
128,
dl 300

160

mono
203-5,
di 352

Miscellaneous

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V . O R G A N I C D E R I V A T I V E S O F A M I D E S A N D I M I D E S
b.) Solids (Listed in order of increasing m.p.)* (Continued)

No

510

511

512

513

Name

Terephthalic acid dianihde

N,N'-Dibenzoylbenzidine

Trimesic acid triamide

Oxalic acid diamide

Melting
point. 'C

334 7

352

365d

419d
(sealed
tube)

Xan-
thyl

amide

Derived acid

M P. 'C

300, subl
without
melting

1224

380 (cor )

1895
(anh ),
101
( + 2
H20),
(rapid
h t n g )

B P 'C

249

p Nitro
benzyl
ester

di 263 5

89

di 204

p-Bromo-
phenacyl

ester

di 225

119

in 197
(sealed
tube)

Derived amme

M P.'C

127

B P . T

N H 3

N H 3

Acet-
amide

mono
199
di 317

Benz-
amide

mono
203 5
di 352

Miscellaneous

•Derivative data given in order m p , crystal color, solvent from which crystallized
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EXPLANATIONS AND REFERENCES TO TABLE XVI

Hydrolysis to the corresponding acid and alcohol *

RCOOR' + KOH — R'OH + RCOOK

Alcohol |H +

RCOOH

Acid

From the ester with aqueous sodium or potassium hydroxide
For directions and examples see Cheroms, p 539, Linstead, p 42, Vogel, pp 390, 391, 786, Wild, p 187
From the ester and potassium hydroxide in anhydrous or aqueous diethylene glycol
See Cheroms, p 538, C E Redemann and H J Lucas, Ind Eng Chem , Anal Ed, 9, 514(1937)
From the ester with sodium methoxide in methanol or with sodium ethoxide in ethanol
See Linstead, p 40, Vogel, p 391
From an a-hydroxy ester in water without catalyst
See A FmdlayandE M H Hickmans,/ Chem Soc, 95, 1004(1909)

Sapomfication equivalent

The sapomfication equivalent (S E ) measures the number of equivalents of base required for complete
hydrolysis of an ester It is defined as

S E =
Milligrams ester taken for hydrolysis

Milhequivalents of KOH required for complete hydrolysis

For directions and examples see Cheroms, pp 975 6, Shnner, p 235 Vogel, p 392
NOTE For directions and examples for preparation of derivatives of the carboxylic acids formed on hy-

drolysis of esters see explanations and references to Tables XII, XIII and XIV, pp 186, 187, 188, 189
For directions and examples for preparation of derivatives of alcohols formed on hydrolysis of esters see

explanations and references to Table VI, pp 77, 78, 79

Amide

RCOOR' + NH3 RCONH, R'OH

From the ester with aqueous or alcoholic ammonia
For directions and examples see Linstead, p 42, Wild, p 188

Amlide and p-Toluidide

NH2

Aniline (X=H)
or/>-Toluidme(X=CH3)

2 X

C2H5MgBr

NHMgBr + RCOOR' RC(NH

NHMgBr + C2H6

X)2OMgBr + R'OMgBr

RC(NH X)2OMgBr
HCI

RCONH

Amhde(X=H)
or/>-Toluidide(X=CH3)

+ X NH3
+C1~ MgBrCl

From the ester and the N-magnesium bromide derivative of aniline or /Moluidme (prepared from the
amine and ethylmagnesium bromide) in anhydrous ether

For directions and examples see Cheroms, p 537, Linstead, pp 42-3, Vogel, p 394, Wild, p 190, C F
KoelschandD Tenenbaum, J Amer Chem Soc, 55, 3049(1933), D V N Hardy, J Chem Soc, 398(1936)

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLE XVI (Continued)

Hydrazide

RCOOR' + H 2NNH 2 •— RCONHNH2 + R'OH
Hydrazide

From the ester and 90% hydrazme hydrate
For directions and examples see Linstead, p 42, Wild, p 191
From the ester and 85% hydrazme hydrate in alcohol
See Cheroms, p 535, Shrmer, p 237, Vogel, p 395, P P T Sah, Rec Trav chim , 59, 1036 (1940)

N-({l-Ammoethyl)morpholide *

CH2CH2 CH2CH2

RCOOR' + H2NCH2CH2N^ O — RCONHCH2CH2N O
CH2CH2

X CH2CH2

N (/3 Aminoethyl)morphohde

From the ester and N-(^-ammoethyl)morphohne in ethylene glycol or without solvent
For directions and examples see Cheroms, p 536, R W Bost and L V Mullen, J Amer Chem Soc, 73,

1967(1951)

3,5-Dinnrobenzoate *

NO2

COOR' + RCOOH
/

NO2

3 5 Dinitrobenzoate

From the ester with 3,5-dmitrobenzoic acid with a catalytic amount of sulfunc acid
For directions and examples see Linstead, p 43, Shrmer, p 238, Vogel, p 393, W B Renfrew and A

Chaney,/ Amer Chem Soc , 68, 150(1946)
From the ester with 3,5-dmitrobenzoyl chloride and pyndme
See Cheroms, p 538

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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T A B L E X V I . O R G A N I C D E R I V A T I V E S O F ESTERS
Including esters of inorganic acids

a) Liquids. 1 ) (Listed in order of increasing b.p.). *

No

1

2

3
4

5

6

7

8

9

10

11

12

13

14

15
16
17

18

19

20

21
22

23

24
25

Name

Ethyl nitrite
Methyl formate

Ethyl formate
Methyl acetate

Ethyl tnfluoro-
acetate

Methyl nitrate

Isopropyl formate

Butyl nitrite

Methyl chloro-
formate

Ethyl acetate

Methyl propionate

Methyl acrylate

n-Propyl formate

(erf-Butyl formate

Ally! formate
Ethyl nitrate
Isopropyl acetate

Dimethyl carbon-
ate (Methyl car-
bonate)

Methyl iso-
butyrate

Ethyl chloro-
formate

sec-Butyl formate
te rr-Butyl acetate

Isobutyl formate

Isoamyl nitrite
Ethyl difluoro-
acetate

Boiling
point
•c

17
31 50

54 15
57 1

605

65

71,68

75

75

77 15

7965

803

8085,81

83

836
87
889,91

905

926,
9226

93

97
978

984

99
99

Melting
point

•c

-99

-794
-987

-836

-875

-929

-112
-734

-877,
-847

-958

nD

1 34648'^
He(ye l )

1 35975
1 36170

1 3639

1 3093"

1 38675

1 372

1 3779

1 3984

1 37789

1 374025

1 3687

1 3840

1 3974

1 384
1 386

1 38568

1 387082'
1 3463

D;°

0 900^
097421

0 92247
09274

093347

1 217!''

08728

0911

1 2231

0 90055

09151

0961"'

09071,
0918

0946
1 106
0872

1 0702
1 0694

08906

1 13519

0884
0867

088535,
08755

0880'5

Saponification

Eqmv
alent

75
60

74
74

142

77

88

103

945

88

88

86

88

102

86
91
102

90

102

1085

102
116

102

117
124

Acid

M P,
•c

84

84
166

-1525

84

166

-208

13

84

84

84

166

-46 1

84
166

84

B P ,
•c

1007

1007
1 1 8 2

724

1007

1 1 8 2

141

140,
141

1007

1007

1007

1182

1547

1007
1182

1007

134 5

Alcohol

M P
•c

- 1 1 7 3
-97

- 1 1 7 3
-97

- 1 1 7 3

-97

-895

-902

-97

-1173

-97

-97

255

-1173
-895

-97

-97

-1173

255

-117
-1173

B P
•c

7832
6465

7832
6465

7832

6465

824

1176
116

6465

7832

6465

6465

97 1

825

97 1
7832
824

6465

6465

7832

995
825

108 1

132
7832

Amide

255

255
82

255

82

81 81 3,
79

84-5,
pet
eth

255

255

255

82

128, 129

255
82

255

52

p
Tolui
dide

53

53
153

147

53

153
147

126
123

141

53

53

53

153,
147

1085-
95

53
153,

147

53

3 5 Di
nitro-

benzoate

93, al
108
(cor ),
al

93, al
108
(cor ),
al

93, al

108
(cor ),
al

123,
pet
eth

64,
625

108
(cor ),
al

93, al

108
(cor ),
al

108
(cor ),
al

74, pet
eth

142,
pet
eth

49-50
93, al
123,
pet
eth

108
(cor ),
al

108
(cor ),
al

93, al

76
142,
pet
eth

87

61
93, al

Miscellaneous

Polymerizes
on standing

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C D E R I V A T I V E S OF ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued)

No

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

Name

Methyl meth-
acrylate

Ethyl propionate

Ethyl acrylate

Methyl pivalate
(Methyl tri-
methylacetate)

n-Propyl acetate

Methyl n-butyrate

Ally! acetate

Trimethyl ortho-
formate (Methyl
orthoformate)

Methyl iso-
crotonate

n-Butyl formate

Ethyl isobutyrate

n-Propyl nitrate

Chloromethyl
acetate

Isopropyl propi-
onate

sec-Butyl acetate

n-Propyl chloro-
formate

Methyl isovalerate

Isobutyl acetate

Ethyl pitalate
(Ethy l tnmelhyl-
acetate)

Ethvl meth-
acrylate

Boiling
point,

•c

99, 100 1

99 1

101

101

101 55

1023

104

105, 102

1062
1082
(cor )

1066

1098,
1 1 1

110

1 1 1

1 1 1 3

1120

1 1 3 115

1 1 6 7

1 1 7 2
118

118 15

1185""

Melting
point,

•c

-50

-7385

-95

-848

-91 9

-882

nb°

1 413

1 3853

1 4059 1 9 4

1 4228

1 38468

1 3879

1 40488

1 3793

1 38940

1 3903

1 3979

1 386525

1 40350

1 3900"

1 39008

1 39061

1 41472

Df

0936

08889

09136"

0891°

08834

08982

09276

09676

08885

0 86930

1 063

1 094'5

08931°

0872,
0 8648 2S

1 0901

08808

08747

0 85467

091063

Saponification

Equiv-
alent

100

102

100

116

102

102

100

106

100

102

116

105

1085

116

116

1225

116

116

130

114

Acid

M P,
•c

16

-208

13

355

166

-5 5
-8

166

84

15

84

-46 1

166

-208

166

-300

166

355

16

B P ,
•c

161

141

141

163-4

1182

1625,
164

1 1 8 2

1007

169

1007

1547

1 1 8 2

141

1 1 8 2

1765

1 1 8 2

163-4

161

Alcohol

M P
•c

-97

-1173

-1173

-97

-97

-97

-97

-902

-1173

-895

-97

- 1 1 7 3

-117 3

B P ,
•c

6465

7832

7832

6465

97 1

6465

97 1

6465

6465

117 6,
116

7832

97 1

824

995

97 1

6465

108 1

78 32

7832

Amide

102 6

81,81 3,
79

84-5,
pet
eth

155 7,
153 4,
et ac -
pet
eth

82

115 6

82

255

101 2

255

128, 129

82

81,81 3,
79

82

135, 137

82

155 7,
153-4,
et ac -
pet
eth

102 6

P
Tolui
dide

126,

123

141

119 20

153
147

75

153
147

53

132

53

1085-
9 5

153
147

126
123

153,
147

106 7

153,
147

119 20

3 5-Di-
mtro

benzoate

108
(cor)
al

93, al

93, al

108
(cor ),
al

74, pet
eth

108
(cor ),
al

49 50

108
(cor ),
al

108
(cor ),
al

64,
625

93, al

74, pet
eth

123,
pet
eth

76

74, pet
eth

108
(cor ),
al

87

93, al

93, al

Miscellaneous

Polymerizes
on standing
or heating.
4-Bromo-
anihde, 1 16

N-(/3-Amino-
ethyl)mor-
phohde, 85

Polymerizes
on standing
or heating

Hydrazide,
104, eth -al

Polymerizes
on heating.
4-Bromo-
anihde, 1 16

*I)cn\ati\cd.ita gi\en in order m p crvstal color solvent from which crystallized
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TABLE XVI. ORGANIC D E R I V A T I V E S OF ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued)

No

46

47

48

49

50

51

52
53

54

55

56

57

58

59

60

61

62

63

64

65

66

67
68

Name

Methyl crotonate

Isopropyl iso-
butyrate

Ethyl fl-butyrate

n-Propyl pro-
pionate

(frf-Amyl acetate
(Dimethylethyl-
carbmyl acetate)

Ally! propionate

Isoamyl formate
Ethyl isocrotonate

n-Butyl acetate

Diethyl carbonate
(Ethyl carbon-
ate)

(erf-Butyl iso-
butyrate

Methyl n-valerate
(Methyl n-

pentanoate
Isopropyl n-
butyrate

Isobutyl chloro-
formate

Methyl methoxy-
acetate

M ethyl chloro-
acetate

Ethyl methoxy-
acetate .

n-Amyl formate

s«--Amyl(3)
acetate (Diethyl-
carbinyl acetate)

5«--Amyl(2)
acetate (Methyl
n-propylcarbinyl
acetate)

Ally! isobutyrate

Ethyl isovalerate
n-Propyl iso-
butyrale

Boiling
point,

•c

1188-
1193

12076

121 6

1222,
1234

124

124

1242
1255-

126749

126 1

1265

1267

1277

128

130,
1288

130

130, 132

132

132 1,
130

133

1335

134

1347
135

Melting
point,

•c

-1008

-759

-935

-735

-430

-91 0

-73 5

-993

"5

1 40002

1 39325

1 392

1 39756
1 42423

1 39614

1 3852

1 3921

1 397

1 40711[1y

1 39636

1 4221

1 39916

1 3960

1 4009
1 3959

or

0 98064

0 8470821 3

087917

08809

08738"

08820
091820

0881

09752

0885

08652'3

1 0511

1 238

1 0118IS

08853

1 4005

08692'"

0 86565
0 8843°

Sapomfication

Equiv-
alent

100

130

116

116

130

114

116
114

116

118

144

116

130

1365

104

1085

118

116

130

130

128

130
130

Acid

M P.
•c

72

-46 1

-55,
-8

-208

166

-208

84
15

166

-46 1

-345

-55,
-8

a 61 3,
ft 562,
7 525

84

166

166

-46 1

-300
-46 1

B P ,
•c

189
(cor)

1547

1625,
164

141

1 1 8 2

141

1007
169

1182

1547

18635

1625,
164

203

189

203

1007

1182

1182

1547

1765
1547

Alcohol

M P ,
•c

-97

-1173

-855

-117
-1173

-902

-1173

255

-97

-895

-97

-97

-1173

-785

-1173

B P ,
•c

6465

824

7832

97 1

102 3

97 1

132
7832

1176,
116

7832

825

6465

824

108 1

6465

6465

7832

138
(cor)

116 1

11985

97 1

7832
97 1

Amide

118, w .
115

128, 129

115-6

81,81 3
79

82

81,81 3
79

255
101 2

82

128, 129

106

115-6

965-
70,
92 4

121

965
70,
92-4

255

82

82

128, 129

135, 137
128,129

f -
Tolui-
dlde

132,
bi

1085-
95

75

126
123

153,
147

126
123

53
132

153,
147

1085-
95

74

75

162

53

153,
147

153,
147

1085
95

106-7
1085
95

3 5-Di-
nitro-

benzoate

108
(cor ),
al

123,
pet
eth

93, al

74, pet
eth

116.
117-8

49 50

61
93, al

64,
625

93, al

142,
pet
eth

108
(cor ),
al

123,
pet
eth

87

108
(cor ),
al

108
(cor ),
al
93, al

464

101,
99,97

62

49-50

93, al
74, pet

eth

Miscellaneous

Hydrazide,
104, eth -al

Hydrazide,
104, eth -al

Hydrazide,
104, eth -al

Hydrazide,
104, eth -al

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C D E R I V A T I V E S OF ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued)

No

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

Name

n-Bntyl nitrate

Methyl pyruvate

Methyl a-hy-
droxyisobutyrate

Isobutyl pro-
pionate

Ethyl crotonate

Ally! n-butyrate

Isoamyl acetate
(3-Methylbutyl
acetate)

Isopropyl iso-
valerate

«-Propyl n-buty-
rate

0-Methoxyethyl
acetate (Ethylene
glycol mono-
methyl ether
acetate, Methyl
cellosolve
acetate)

Methyl bromo-
acetate

n-Butyl chloro-
formate

/3-Chloroethyl
acetate

Methyl d 1-
lactate

Ethyl chloro-
acetate

ten-Baty\ n-
butyrate

Triethyl ortho-
formate (Ethyl-
orthoformate)

Ethyl n-valerate
( t thyln-
pentanoate)

Ethyl n-chloro-
propionate

Boiling
point,
•c

136

1368
138,
134-7

137

138, 137

138,
1367749

142

142

142

1438

144

I44d

145, 139

145

145
1448

145

145-66

1455

1455

146

Melting
point

*C

-71 4

-952

-26

-91 2

"5

1 3975

I 42524

1 40034

1 3938"

1 4005

1 417" 4

1 4234

1 4144

1 42274

1 4001" "

1 3922

1 40094

DJ°

1 048°

1 154"

0 8876°

091752

08674

08538"

0872

1 088

1 657

1 079

1 178

1 0931

1 158

08909

08739

1 087

Saponification

Equiv
alent

119

102

118

130

114

128

130

144

130

118

153

1365

1225

104

1225

144

148

130

1365

Acid

M P,
•c

136

79

-208

72, w

-55
-8

166

-30

-55
-8

166

50

166

168,18

a 61 3,
ft 562,
- , 5 2 5

-55,
-8

84

-345

B P
•c

I65d

212

141

189
(cor)

1625,
164

1 1 8 2

1765

162 5
164

1 1 8 2

208

1182

122"

189

1625,
164

1007

18635

186

Alcohol

M P
•c

-902

-97

-97

-1173

-117

-895

-97

-902

-97

-1173

255

-1173

-1173

-1173

B P
•c

1176
116

6465

6465

108 1

78 32

97 1

132

824

97 1

1245

6465

1176,
116

131

6465

7832

825

7832

7832

7832

Amide

124 5
145

81,81 3,
79

159 60,
bz

115-6

82

135 137

115 6

82

91

82

78 5-9 0
(cor ),
bz-al
(3 1)

121

115-6

255

106

80

p-
Tolui
dide

109

130

132 3,
w

123-6

132,
bz

75

153,
147

106 7

75

153
147

153,
147

107

162

75

53

74

124

35 Di
nitro

benzoate

64,
625

108
(cor ),
al

108
(cor ),
al

87

93, al

49 50

61

123,
pet
eth

74, pet
eth

108
(cor ),
al

64,
625

108
(cor ),
al

93, al

142,
pet
eth

93, al

93, al

93, al

Miscellaneous

2,4-Dmitro-
phenylhyd-
razone.
1865 7 5
(cor ), yel ,
diox -me
al

'henylhydra-
zide, 95

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C D E R I V A T I V E S O F ESTERS
Including esters ofinorganic acids

a) Liquids. 1) (Listed in order of increasing b. p.)* (Continued)

No

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

Name

n-Butyl propionate

Benzyl chloro-
acetate

Di-isopropyl car-
bonate (Isopropyl
carbonate)

Methyl isobutyl-
carbinyl acetate

Methyl ethoxy-
acetate

Isobutyl iso-
butyrate

«-Amyl acetate
(n-Pentyl
acetate)

Ethyl a-hydroxy-
isobutyrate

Methyl glycolate

Methyl n-caproate
(Methyl n-
hexanoate)

Isopropyl n-
valerate (Iso-
propyl n-
pentanoate)

Isoamyl chloro-
formate

Ethyl </,/-lactate

Ethyl pyruvate

n-Propyl iso-
valerate

n-Hexyl formate

Boiling
point

•c

1468

147

1472
(cor )

148

148

1486

14925

150

151 2

151 25

1535

154

1545

155

1555

15551

Melting
point
•c

-896

-8065

-708

-71 0

-6265

"ft

1 4038 "

1 5246'"

1 3932

1 3999

1 4031

1 405

1 4009

1 41916ii>
e

1 410

00596156

1 404I3178

1 40898 "
He(yel)

D!"

1 401

1 2223'

09162

0 8805"

1 O I I 2 1

0 87496°

08756

1 1677'*

0 88464

08579

1 032"

1 030

1 408 156

08643"8

088133

Sdponlfication

Equiv-
alent

130

1705

146

130

118

144

130

132

90

130

144

1505

118

116

144

130

Acid

M P
°C

-208

a 61 3,
0 562
7 5 2 5

166

-46 1

166

79

78 9
80

-39

-345

168, 18

136

-30

84

B P
•c

141

189

1 1 8 2

206 7

154 7

1182

212

205 35

18635

122"

165d

1765

1007

Alcohol

M P
'C

-902

-153

-895

-97

-97

-78 5

-117 3

-97

-97

-895

-117

-1173

-1173

-51 6
-46 1

B P
•c

1176,
116

2055

824

6465

6465

108 1

138
(cor)

7832

6465

6465

824

132

7832

7832

97 1

1575

Amide

81 81 3
79

121

82

80 2

128, 129

82

120 al -
et ac

100 1

106

785 90
(cor ),
bz -al ,
(3 1)

124 5,
145

135, 137

255

P-
Tolui-
dide

126,
123

162

153
147

32. eth

108 5
9 5

153
147

132 3,
w

143, w

74 5

74

107

109,
130

106-7

53

35 Di
nitro

benzoate

64

625

113

123,
pet
eth

108
(cor ),

108
(cor ),
al

87

464

93, al

108
(cor ),
al

123,
pet
eth

61

93, al

93, al

93, al

74, pet
eth

584
(cor)

Miscellaneous

Hydrazide,
104, eth -al

'henylhydra-
zone, 118,
dil al 4-
Nttro-
phenylhy-
drazone.
185-7,
24-Dmttro-
phenylhy-
drazone.
1545 155
(cor ),
diox -al

•Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E X V I . O R G A N I C D E R I V A T I V E S O F ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued)

No

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

Name

fi-F.lhoxyethyl
acetate (Ethylene
glycol mono-
ethyl ether ace-
tate. Ethyl
cellosolve ace-
tate)

Isobutyl «-
bulyrate

Ethyl dichloro-
acetate

Ethyl bromo-
acetate

Ethyl glycolate

Isoamyl pro-
pionate

Ethyl a-bromo-
propionate

Cyclohexyl
formate

/3-Bromoethyl
acetate

Tetraethyl silicate
(Ethyl ortho-
silicate)

n-Propyl n-
valerate («-
Propyl n
pentanodte)

n-Butyl n-butyrate

Ethyl n-caproate
(Ethy l n
hexdnodte)

Ethyl Irichloro-
acetate

Isopropyl d.l-
lactate

Di-n-propyl car-
bonate (n-Propyl
carbonate)

rt-Amyl propionate
(n-Pentyl

propionate)
Ethylidene di-
acetate

Isoamyl iso-
butyrate

Methyl aceto-
acetate

Isobutyl iso-
valerate

Boiling
point,

•c

1562,
158

157

158

159

160

1602

162

162 5"°

163

1655,
168 5

1662,
167

1666

1677

168

168,
166 8

1685
(cor)

1687

169

169

170

171

Melting
point
•c

-707

-91 5

-675

-73 1

"B

1 40292

1 40295 '"'

1 43860

1 451

1 4065

1 443

1 38619

1 4065

1 406

1 40727

1 450

1 4082"

1 4014

1 4096 I S

1 41964

1 40569

D;°

09701

08620

1 2821

1 506

1 0869 IS

0870

1 524

1 010

1 524

093975

08699

0869

08710

1 380

0998

09411

O8761' s

1 061 12

0 8760°

1 0765°

08534

Sapomfication

Equiv-
alent

132

144

157

167

104

144

181

128

167

52

144

144

144

191 5

132

146

144

73

158

116

158

Acid

M P
•c

166

-5 5
-8

5 6

50

78 9 80

-208

257

84

166

-345

-5 5
-8

-39

57 8

168, 18

-208

166

-46 1

-30

B P
•c

1 1 8 2

1625
164

194

208

141

203 5

1007

1 1 8 2

18635

162 5,
164

205 35

197 5

122I!

141

1182

1547

1765

Alcohol

M P
•c

-1173

-117 3

-117 3

-117

-117 3

25 1

-1173

-902

-1173

-117 3

-895

-78 5

-126

-117

-97

B P
•c

135

108 1

7832

7832

78 32

132

7832

161 1

149d

7832

97 1

1 1 7 6
116

7832

7832

824

97 1

138
(cor)

19785

132

6465

108 1

Amide

82

115 6

98
(subl )

91

120,al-
et ac

81 81 3
79

123

255

82

106

115 6

100 1

141

785 90
(cor ),
bz-al
(3 1)

81,81 3,
79

82

128, 129

135. 137

P-
Tolui-
dide

153,
147

75

153

143, w

126
123

125

53

153,
147

74

75

74 5

113

107

126,
123

153,
147

1085-
95

106 7

35-Di
nitro

benzoate

75, al

87

93, al

93, al

93, al

61

93, al

112-3,
al

93, al

74, pet
eth

64,
625

93, al

93, al

123,
pet
eth

74, pet
eth

464

169

61

108
(cor ),
al

87

Miscellaneous

Gives SiO2

on hydrol-
ysis

Phenylhyd
rdzide, 123

Hydrazide,
104, eth -al

Semicarba-
zone. 1525,
me al

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued)

No

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

Name

Methyl enanthate
(Methyl n-
heptanoate)

Ethylene glycol
diformate

w-Biityl n-
valeratefwr-
Butyl n-
pentanoate)

Cyelohexyl ace-
tate

n-Butyl chloro-
acetate

Furfuryl acetate

Methyl methyl-
acetoacetate

n-Heptyl formate

n-Hexyl acetate

Isoamyl n-
butyrate

Ethyl /i-hromo-
propionate

Ethyl acetyl-
glycolate

Isobutyl n-valerate
(Isobutyl n-
pentdnoate)

/3-Hydroxyethyl
formate (Ethyl-
ene glycol mono-
formate)

Ethyl methylaceto-
acetate

Ethyl acetoacetate

Methyl pyro-
mucate (Methyl
2-furoate)

Boiling
point,
•c

1738

174

174 5

175

175

175 7

1774

178 12

178 1

1786

179

179

179

180

1808
(cor ),
187

181

181 3

Melting
point,

•c

-558

-809,
-609

"B

1 412

1 4081

1 442

1 4627

1 418

1 41505"
He(yel)

1 4 I I 2 2 ' 5

He(yel)
1 411

1 4099

1 419

1 41976

1 4860

D?

088011

1 193°

0 8605 !0

0970

1 081

1 118

1 030

087841

0 87336

0864

1 425

1 0993"

08625

1 1989"

1 0191

1 025

1 180

Sapomfication

Equiv-
alent

144

59

158

142

1505

140

130

144

144

158

181

73

158

90

144

130

126

Acid

M P,
•c

-747

84

-345

166

a 61 3,
ft 562,
7 525

166

84

166

-55,
-8

625

-345

84

133 4,
132

B P ,
•c

223

1007

10835

1182

189

118 2

1007

1 1 8 2

1625,
164

18635

1007

230-2

Alcohol

M P
•c

-97

-785

25 1

-902

-97

-346,
-338

-51 6,
-46 1

-117

-1173

-1173

-785

-1173

-1173

-97

B P ,
•c

6465

138
(cor)

995

161 1

1176,
116

172,
170

6465

1768

1575

132

7832

7832

108 1

138
(cor)

7832

7832

6465

Amide

96, 96 5

255

106

82

121

82

255

82

115 6

M l

106

255

73,
eth

142-3

P-
Tolui-
dide

81

53

74

153,
147

162

153,
147

53

153,
147

75

74

53

1705,
al

3,5-Di-
mtro-

benzoate

108
(cor ),
al

464

76

112 3,
al

64,
625

80 1

108
(cor ),
al

46 47

584
(cor )

61

93, al

93, al

87

464

93, al

93, al

108
(cor ),
al

Miscellaneous

Semicarba-
zone, 1 38,
al

2-Naphthyl-
amide, 174

Hydrolysis
— glycohc
a + ac d +
al

Anthde, 138-
40, Semi-
carbazone.
194, 2,4- Di-
mtrophenyl
hydrazone,
56-7

Semicarba-
zone, 129,
133,
eth

2,4-Dimtro-
phenylhyd-
razone,
93, 96, yel ,
al

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C D E R I V A T I V E S OF ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued)

No

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

Name

Dimethyl malo-
nate (Methyl
malonate)

Ethyl /i-methoxy-
ethyl carbonate

Methyl cyclo-
hexanecarboxy-
late (Methyl
hexahydro-
benzoate)

Diethyl oxalate
(Ethyl oxaiate)

rt-Amyl n-butyrate
(«-Pentyl n-
butyrate)

n-Butyl n-valerate
(n-Butyl n-

pentanoate)

/3-Hydroxyethyl
acetate (Ethylene
glycol mono-
acetate)

n-Propyl n-
caproate (n-
Propyl n-
hexanoate)

Dimethyl sulfate
(Methyl sulfate)

n- Butyl lactate

Ethyl enanthate
(Ethyl n-hep-
tanoate)

Methyl ethylaceto-
acetate

Di-isobutyl car-
bonate (Isobutyl
carbonate)

n-Hexyl pro-
pionate

Ethylene glycol
diacetate

Isoamyl iso-
valerate

n-Heptyl acetate

Cyclohexyl pro-
pionate

Boiling
point,

•c

181 5

1826

183

185 19

1864

1869

187-9

187 15
186

188

188

1886

1897
(cor)

1898
(cor)

190

1902

1904

19245

,93750

Melting
point
•c

-62

-41 5,
-406

-723

-928

-740

-27

-43

-663

-575

-31

"8

1 41398

1 4036"

1 45372"

1 41043

1 412

1 4123

1 417

1 3874

1 4216

1 413

1 4072

1 41621'*
He(yel)

1 4150

141300'87

1 4165315

He(yel)

Df

1 1539

1 0424"

09954"

1 0785

0866

08678

086719

1 3348 15

0 984i§

0 86856

0989

09138

0 86980

1 1040

0870

0 87070'5

09718°

Sapomfkation

Equiv
alent

66

148

142

73

158

158

104

158

63

146

158

144

174

158

73

172

158

156

Acid

M P
•c

1348 9

30 1

1895
(anh )
101 ( +
2H2O)

-55,
-8

-345

166

-39

168. 18

-747

-208

166

-30

166

-208

B P
•c

233

1625
164

18635

1182

20535

12215

223

141

1182

1765

1182

141

Alcohol

M P
•c

-97

-1173

-97

-1173

-785

-902

-78 5

-97

-902

-1173

-97

-51 6
-46 1

-785

-117

-346,
-338

25 1

B P
•c

6465

7832

6465

7832

138
(cor)

1 1 7 6
116

138
(cor )

97 1

6465

1176
116

7832

6465

108 1

1575

138
(cor)

132

1768

161 1

Amide

mono
106
110 dr.
170
w -al

185 6

mono
219
di
419d

115-6

106

82

100 1

785-90
(cor ),
bz-al
(3 1)

96, 96 5

95 6,
bz

81,81 3,
79

82

135, 137

82

81,81 3,
79

f-
Tolui
dide

mono
156d
di
252
3,al

mono
169
di
268.

75

74

153
147

74 5

107

81

126
123

153,
147

106 7

153,
147

126,
123

35 Di
nitro

benzoate

108

(cor)
al

93 al

108
(cor ),
al

93, al

464

64
625

464

74, pet
eth

108
(cor ),
al

64
625

93, al

108
(cor ),
al

87

584
(cor)

464

61

46,47

112 3,
al

Miscellaneous

Phenylhyd-
razide, 194

N-(/j-Ammo-
ethyl)-
morpho
hde 170

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XVI . ORGANIC DERIVATIVES OF ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.) * (Continued)

No

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

Name

Di-isopropyl
oxalate (Iso-
propyl oxalate)

Ethyl /3-ethoxy-
ethyl carbonate

jec-Octyl acetate

Methyl n-capryl-
ate (Methyl n-
octanoate)

a-Tetrahydro-
furfuryl acetate

Methyl levulinate

Ethyl cyclo-
hexanecar-
boxylatef Ethyl
hexahydroben-
zoate)

Diethyl methyl-
malonate

Phenyl acetate

Ethyl ethylaceto-
acetate

n-Octyl formate

2-Ethyl-l-hexyl
acetate

Methyl benzoate

Diethyl malonate
(Ethyl
malonate)

Methyl cyano-
acetate

Boiling
point,

•c

193 4

1945

1945

1946

195, 194

196, 191

196

196

1967

198

1988

199

1992

1993

200

Melting
point,

•c

-41

-39 1

-124

-51 5

-225

"B

1 4100

1 5064"

1 4141

1 417

1 4350

1 42333

1 4501215

1 503

1 422

1 42082"
He(yel)

1 5164

1 41618

Df

1 0097

1 0115"

08606"

0878

1 0624 2'

1 04945

0967215

1 019"

1 078

09856

0 87435

0 8733ig

1 0888

1 05513

1 0962"

Sapomfication

Equiv
alent

87

162

172

158

144

130

156

87

136

158

158

172

136

80

99

Acid

M P,
•c

1895
(anh ),
101 ( +
2H,O)

166

163

166

33 5

30 1

137,
138d

166

84

166

1224

1348 9

66

B P ,
•c

1 1 8 2

237
239 3

1182

245-6

233

1182

1007

1182

249

Alcohol

M P ,
°C

-895

-1173

-97

-97

-1173

-1173

41 8,42

-1173

-16,
-167

-97

-1173

-97

B P
•c

824

7832

179

6465

177-
8743

6465

7832

7832

182

7832

195

1846

6465

7832

6465

Amide

mono
219,
di
419d

82

57

82

107-8,
al

185 6

217,206

82

95 6,
bz

255

82

130

mono
106
I0,</i
170,
w -al

119 20

p-
Tolui-
dide

mono
169,
di
268

153,
147

70

153,
147

108 9,
w

mono
145d,
di
228,
214

153,
147

53

153,
147

158

mono
156d,
di
252-3,
al

35 Di
nitro

benzoate

123,
pet
eth

93, al

32

108
(cor ),
al

83-4

108
(cor ),
al

93, al

93, al

1458
(cor ),
al

93, al

61-2

108
(cor ),
al

93, al

108
(cor ),
al

Miscellaneous

Semicarba-
zone, 142-
3, Phenyl-
hydrazone.
94-6, 2,4-
Dinitro-
phenylhyd-
razone,
141 5-25
(cor ),
diox -al ,
Oxime, 96

Ketone
cleavage —
2-penta-
none, b p
102

Phenylhy-
drazide, 194

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XVI. O R G A N I C DERIVATIVES OF ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued)

No

175

T76
177
178

179

180

181

182

183

184

185

186

187

188

189

190

Name

Dimethyl
mesaconate

Benzyl formate
Vinyl benzoate
Cyclohexyl iso-
butyrate

Dimethyl maleate

a-Tetrahydro-
furfuryl pro-
pionate

Ethyl levulinate

Ethyl allylaceto-
acetate

fl-Amyl rt-valerate
(n-Pentyl n-
pentanoate)

Di-rt-butyl car-
bonate (n-Butyl
carbonate)

n-Butyl n-
caproate (n-Butyl
n-hexanoate)

n-Hexyl n-
butyrate

2-Tolyl acetate
("o-Cresyl
acetate" )

Diethyl sulfate
(Ethyl sulfate)

n-Propyl n-enan-
thate (n-Propyl
n-heptanoate)

Ethyl n-caprylate
(Ethyl n-
octanoate)

Boiling
point,
•c

203

203
203
204"°

2044

204-7

2058

206 si d ,
211-2
si d

2074

2075
(cor)

20774

20788

208

208

208

20835

Melting
point,

•c

7 6

-63 1,
-643

-78

-648

a
-43 1,
ft
-592

"S

1 45119

1 516
„

1 44156

1 42288

1 43176

1 4181'5

1 4117

1 4187715

He(yel)

1 41875'5

He(yel)

1 4010'"

1 41835"

1 41775

D;°

1 0914

1 080
1 065
0 9489°

1 14513'5

1 044

1 01114

09898

08825°

09238

0 86530

086519

1 048

1 1722S

0 86556

08667

Saponification

Equiv
alent

79

136
148
170

72

158

144

170

172

174

172

72

50

77

72

72

Aud

M P,
•c

2045
(cor)

84
1224
-46 1

137

-208

33 5

-345

-39

-55,
-8
66

-747

63

B P
•c

1007
249
1547

141

245-6

18635

20535

1625,
164

1 1 8 2

223

237,
2393

Alcohol

M P
•c

-97

-153

25 1

-97

-1173

-1173

-785

-902

-902

-51 6,
-46 1

31

-1173

-1173

B P ,
•c

6465

2055

161 1

6465

177
87"

7832

7832

138
(cor)

1176,
116

1176,
116

1575

191 2

7832

97 1

7832

Amide

mono

(<*)
222

(0)
174,
di
1765

2 5 5
130
128 129

mono
172 3,
w ,
153,
si d ,
di
181,
me al

81,81 3
79

107-8d

106

100-1

15-6

2

96, 96 5

10, 106

P-
Tolui-
dide

mono
(a)
196,
di
212,
al

53
158
1085
95

d,.
142,
eth

126
123

108-9,
w

74

74 5

75

153,
147

81

70

3,5 Di-
nitro

benzoate

108

(cor ),
al

113

112-3,
al

108
(cor ),
al

83 4

93, al

93, al

464

64,
625

64,
625

584
(cor)
348
(cor ),
al

93, al.

74, pet
eth

93, al

Miscellaneous

Dihydrazide,
2l5d ,d i l
al

Hydrazide,
104, al -eth

Semicarba-
zone, 147 8,
Phenylhyd-
razone,
103-4,
2,4-Dimtro-
phenylhyd-
razone,
101 2,
diox -al ,
Oxime, 96

Semicarba-
zone, 125,
w

N-(,8-Amino-
ethyl)mor-
phohde, 59

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C D E R I V A T I V E S OF ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued)

No

191

192

193

194

195

196

197

198

199

'00

01

02

103

204

205

206

Name

Isobulyl enanthate
(Isobutyln-
heptanoate)

Isopropyl
levulinate

Trimethylene
glycol diacetate
(1,3-Diacetoxy-
propane)

n-Octyl acetate

n-Heptyl pro-
pionate

Dimethyl citra-
conate

n-Propyl pyro-
mucate (n-Propyl
2-furoate)

Ethylene glycol
dipropionate

Cyclohexyl n-
butyrate

3-Tolyl acetate
("m-Cresyl
acetate")

Ethyl aceto-
pyruvate

Ethyl benzoate

4-Tolyl acetate
("p-Cresyl
acetate")

Di-n-propyl
oxalate (n-
Propyl oxalate)

Methyl pel-
argonate

Dimethyl glu-
tarate

Boiling
point,

"C

209

2093

210

210

210

2105

211

21!

212"°

212

213 5

2124
2132

2125

2139

214,
213-4

21475'

Melting
point,

•c

-509

12

-347

-51 7

-347

"B

1 42088

1 42605"
He(yel)

1 44856

1 473725 '

1 4978

1 4757"

1 50570

1 500

1 4168

1 42415

D;°

08593

0 98724

1 069

0 8847°

0 86786

1 11531

1 0745 "9

1 0544]?

0 9572°

1 049

1 1251

104684

1 051

1 0169

0892

1 0874

Saponification

Equiv-
alent

186

158

80

172

172

79

154

87

170

150

158

150

150

87

172

80

Acid

M P ,
•c

-747

335

166

166

-208

92 91d
eth

Igr

133-4,
132

-208

-55,
-8

166

101, bz

1224

166

1895
(anh ),
101

(+2
H20)

123

98

B P ,
•c

223

245 6

1182

1 1 8 2

141

206
11, si
d

230 2

141

162 5,
164

1182

249

1182

2544

302 4

Alcohol

M P
•c

-30

-16
-167

-346
-338

-97

-785

25 1

11 95

-1173

-1173

36

-97

-97

B P
°C

108 1

824

2147
210 2

195

1768

6465

97 1

138
(cor)

161 1

2027

7832

7832

202

97 1

6465

6465

Amide

96, 96 5

107 8d

82

82

81 81 3
79

100 1

142 3

81,81 3,
79

115 6

82

131 2d ,
al

130

82

mono
219,
di
419d

99

di 175

P-
Tolui
dide

81

108-9,
w

153
147

153
147

126
123

1705,
al

126
123

75

153,
147

158

153
147

mono
169,
di
268

84

di 218

3,5-Di-
nitro-

benzoate

87

123,
pet
eth

178

61 2

46 47

108
(cor ),
al

74, pet
eth

464

112-3,
al

1645
(cor ),
al

93, al

93, al

1886
(cor ),
al

74, pet
eth

108
(cor ),
al

108
(cor ),
al

Miscellaneous

Semicarba-
zone, 141-2,
Phenylhyd-
razone,
108 9,
2,4-Dimtro-
phenylhyd-
razone,
88-9 (cor ),
909

Dihydrazide,
177, w, 1-
Naphthyl-
amide, 169-
70

N-(,8-Amino-
ethyl) mor-
pholide.
1234

NH,OH-»
Di-n-propyl
oxamate,
90-2, me
al

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued)

No

207

208

209

210

211

212

213

214

215

216

217

218

Name

2,6-Dimethyl-
phcnyl acetate
(vic-m-Xylenyl
acetate)

Methyl 2-toluate
(Methyl 2-
methyl-
benzoate)

Benzyl acetate

Diethyl succinate

Diethylene glycol
monoethyl ether
acetate

Diethyl fumarate

Isopropyl ben-
zoate

Methyl phenyl-
acetate

/-Linalyl acetate

Methyl 3-toluate
(Methyl 3-
methylbenzoate)

«-Propyl levulinate

Diethyl d,l-
tartronate

Boiling
point,

°C

214-6

215

217

21725

218

2184,
213-4

2185

220

220

221,215

221 2

222-5d

Melting
point,
•c

-208

055

»B

1 5200

1 41975

I 44103

1 489025

1 507

1 4460

1 42576

DJ°

1 068

1055

1 0398

1 013

1 052

1 013

1 068

08951

1 061

0 98955

1 152'5

Sapomfication

Equiv
alent

164

150

150

87

176

86

164

150

196

150

158

88

Acid

M P,
•c

166

104-5,
107 8

166

185
1828

166

286 7
(sealed
tube),
233-5,
200,
subl

1224

765,
subl

166

1 1 1 3 ,
110-1

33-5

156-8d

B P ,
•c

1182

259751

1182

235d

1182

249

2565
(cor)

1182

263,
subl

245 6

Alcohol

M P ,
•c

49

-97

-153

-1173

-1173

-895

-97

-97

-1173

B P ,
•c

203

6465

2055

7832

198

7832

824

6465

199

6465

97 1

7832

Amide

82

1428
(cor)

82

mono
157,
d,
260d,
w

82

mono
270,
300-2,
subl,
di
266d

130

156

82

94,97

107-8d

d, 198,
dil al ,
195-
6d

P-
Tolui-
dide

153,
147

144

153,
147

mono
179
80, di
2545-
55,
260

153,
147

mono
2330-
45,
di
313 4
ac a

158

135-6

153,
147

118

108-9,
w

3,5-Di-
nitro-

benzoate

1588
(cor)
al

108
(cor)
al

113

93, al

oil

93, al

123,
pet
eth

108
(cor ),
al

108
(cor ),
al

74, pet
eth

93, al

Miscellaneous

N-(/3-Ammo-
ethyl) mor-
pholide,
952

N-(0-Amino-
ethyl)mor-
pholide,
174

a)D -3 to
-17,4-Ni-
troben-
zoate, 70

Semicarba-
zone, 129-
30, Hydra-
zone, 88-90,
Phenylhyd-
razone,
67-8 (cor ),

a l ,
Oxime, 96

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C D E R I V A T I V E S OF ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued)

No

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

Name

Diethyl maleate

Methyl salicylate

Ethyl n-butoxy-
ethyl carbonate

.sec-Butyl levu-
linate

n-Heptyl «-
butyrate

2,4-Dimethyl-
phenyl acetate
(unsym-m-
Xylenyl acetate)

Methyl n-caprate
(Methyl n-
decanoate)

n-Amyl n-caproate

(n-Pentyl n
hexanoate)

n-Birtyl n-enan-
thate (n-Butyl
n-heptanoate)

n-Hexyl n-*alerate
(n-Hexyl «-
pentanoate)

n-Propyl n-
caprylate (n-
Propyl n-
octanoate)

Ethyl 2-toluate
(Ethyl 2-methyl
benzoate)

Ethyl pelargonate

/-Menthyl acetate

Ethyl phenyl-
acetate

n-Octyl propionate

Diethyl itaconate

Boiling
point

•c

2227

224

224

2258

22587

226 (cor )

226

226 16

2262

2263

22643

227

227

227

2275

2279

228

Melting
point

•c

-17

-575

-50,
-47

-63 1

-462

a
-550,

0
-367

-41 6

nao
D

1 44156

1 5369

1 4143'

1 42495

1 42279"
He(ye l )

1 4990 "

1 426

1 4228015

He(yel)

1 4228015

1 42286"

1 42351"
He(yel)

1 5072' "

1 42200

1 4992 1185

1 42185"
He(yel)

1 4377

Df

1 066

1 184

09756"

0 96698

086371

1 0298" s

0873

0 86349

0 86382

0 86345

086591

1 0325,21 5

08657

09185

1 0333

0 86633

10467

Sapomfica ion

Equiv
alent

86

152

190

172

186

164

186

186

186

186

186

164

186

198

164

186

93

Acid

M P
•c

137

1583

33 5

-55
-8

166

31 5

-39

-747

-345

163

104-5,
107 8

123

166

765,
subl

-208

165

B P
•c

245 6

1625,
164

1182

268 70

205 35

223

18635

.237
2393

>59"'

2544

1 1 8 2

2'>65
Icor )

141

Alcohol

M P
°C

-117 3

-97

- 1 1 7 3

346
-33 8

27

-97

-785

-902

-51 6
-46 1

-1173

-1173

43

-1173

-16,
-167

-1173

B P
•c

7832

6465

78 32

995

1768

211 5
(cor)

6465

138
(cor)

1176,
116

1575

97 1

7832

7832

216

7832

195

7832

Amide

mono
172 3,
w
152 3
si d
di
181,
me al

142, 139

107 8d

1 1 5 6

82

108
100 1

100 1

96 965

106

110 106

1428
(cor)

99

82

156

81,81 3,
79

di
191 2-
8,al

P
Tolui
dide

di
142,
eth

156

108 9,
w

75

153,
147

78

74 5

81

74

57

144

84

153,
147

135-6

126,
123

35-Di
mtro

benzoate

93, al

108
(cor ),
al

93, al

76

46 47

1646
(cor ),
95°0

al
108

(cor ),
al

464

64
625

584
(cor)

74, pet
eth

93, al

93, al

153

93, al

61-2

93, al

Miscellaneous

Oxime, 96

V-(/J-Ammo-
ethyl) mor-
phohde,
61 3

N-(/3-Ammo-
ethyl) mor-
phohde,
889

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued)

No

236

237

238
239

240

241

242

243

244

245

246

247

248

249

250

2SI

252

Name

Diethyl mesa-
conate

Di-isobutyl
oxalate(Isobutyl
oxalate)

Ally! benzoate
Isobutyl levulinate

n-Propyl benzoate

Diethyl citra-
conate

Methyl 3-chloro-
benzoate

/3-Phenylethyl
acetate

Ethyl 0-U-ftiryl)
acrylate

Di-dS-methoxy-
ethyl) carbonate

Di-isoamyl car-
bonate

Diethyl glutarate

Ethyl 3-toluale

Ethyl salicylate

Methyl 2-chloro-
benzoate

Ethyl 4-loluate

Diethyl hromo-
malonate

Boiling
point,

•c

229

229

230
2309

231

231

231

232 224

232

232

233 (cor)

23366

234

234

234

2345

235

Melting
point,
•c

14

-238

.

ng

1 4488

1 4180

1067J
1 42677

1 500

1 4442

1 5108

1 5286

1 419323

1 4174

1 02229

1 505" <

1 52542

1 5089'» '

D;°

1 0453

0 97373

1 0578 Is,
0 96770

1 023

1 0491

1 057" s

1 089 11 5

1 093625

09067

1 42395

1 026521 '

1 1396

1 0269'"'

1 4261?

Sapomfication

Equiv
alent

93

101

162

172

164

93

1705

164

166

178

202

94

64

166

705

164

239

Acid

M P,
•c

2045
(cor ),
subl

1895
(anh ),
101
( + 2
H20)

1224
33 5

1224

92d ,
eth
Igr

158, 155

166

141

98

H I 3,
110 1

1583,
subl at
76

142, 144

179 80,
subl

113d

B P ,
•c

249
245 6

249

206 1 1
si d

1182

286

302-4

263,
subl

275
(cor)

Alcohol

M P,
•c

-1173

-117 3

-97

-258

-1173

-117

-1173

-1173

-1173

-97

-1173

- 1 1 7 3

B P ,
°C

7832

108 1

97 1
108 1

97 1

7832

6465

2198

7832

1245

132

7832

7832

7832

6465

7832

7832

Amide

mono
(«)
222
(8)
174
di
1765

mono
219
di
419d

130
107 8d

130

100 1

134

82

168 9,
w

di
175-6

94,97

142, 139

142,202

160, 158

di 181,
al

p-
Tolm
dide

mono
(«)
196
di
212,
al

mono
169
di
268

158
108 9,
w

158

153
147

di 218

118

156

131

160,
165

di 217,
ac a

35 Di
nitro-

benzoate

93, al

87

49 50
87

74, pet
eth

93, al

108
(cor ),
al

108

93, al

61

93, al

93, al

93, al

108,
(cor ),
al

93, al

93, al

Miscellaneous

Semicarba-
zone, 112 3,
Phenylhyd-
razone,
84 6,
2,4-Dmitro-
phenylhyd-
drazone,
556,
Oxime, 96

1-NaphthyI-
amide, 169-
70

N-(£-Ammo-
ethyl) mor-
pholide,
1527

* Derivative data given in order m p crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C DERIVATIVES OF ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.) * (Continued)

No

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

Name

Ethylene glycol
di-n-butyrate

Diethyl butyl-
malonate

2,4,6-Trimethyl-
phenyl acetate
(Mesityl acetate)

2,5-Dimethyl-
phenyl acetate
(p-Xylenyl
acetate)

si-Butyl levulinate

Benzyl n-butyrate

Methyl hydro-
cinnamate
(Methyl ft-
phenylpro-
pionate)

n-Propyl salicyl-
ate

Guaiacol acetate
(2-Methoxy-
phenyl acetate)

Isopropyl salicyl-
ate

Dimethyl /-malate

Geranyl acetate

Isobutyl benzoale

Di-n -butyl oxalate
(n-Butyl oxalate)

Methyl 2-bromo-
benzoate

n-Octyl n-butyrate

Ethy! n-caprate
(Ethyl n-
decanoate)

Boiling
point,

•c

23S-77"

235-40

236

237™>

2378

238-40

239

239,
249-51

240

240-2,
237

242

242

2422
(cor)

243,
2455

244

244 1

2449

Melting
point,

•c

-296

-556

0 -20,

y
-306

"D

1 42619HC

1 42905

1 51610

1 510125

1 50650

1 4425

14660

1 4240

1 42674"
He(yel)

1 42575

Di°

1 0005

1 425

1 026415

0 97353

1 03316

1 0455°

1 0979

1 128525

10729

1 2334

09I74 1 5

0999

0 98732

0 86288

08650

Sa Bonification

Equiv-
alent

101

101

178

164

172

178

164

180

166

180

81

196

178

101

215

200

200

Acid

M P ,
•c

-55,
-8

166

166

33 5

-55,
-8

487,40

1583

166

1583,
subl
at 76

100-1

166

1224

1895
(anh ),
101 (+
2H20)

150

-55,
-8

31 5

B P ,
•c

1625,
164

1182

1182

245-6

1625,
164

279-80
(cor)

1182

1182

249

1625,
164

268 70

Alcohol

M P ,
•c

-785

-1173

70,69

745

-902

-153

-97

32, 28 2

-895

-97

-902

-97

-16,
-167

-1173

B P ,
•c

138
(cor)

7832

220

212

1176,
116

2055

6465

97 1

205

824

6465

230

108 1

1176,
116

6465

195

7832

Amide

115 6

di 200

82

82

107 8d

115-6

105,82

142, 139

82

142, 139

di
156-7

82

130

mono
2\9,di
4l9d

155

115 6

108,
100 1

r-
Tolut
dide

75

153
147

153,
147

108-9,
w

75

135

156

153,
147

156

d,
206-7

153,
147

158

mono
169,
di
268

75

78

35-Di
nitro-

benzoate

464

93, al

1372
(cor ),
al

64,
625

113

108
(cor ),
al

74, pet
eth

141 2
(cor ),
al

123,
pet
eth

108
(cor ),
al

62-3

87

64,
625

108
(cor ),
al

61 2

93, al

Miscellaneous

Semicarba-
zone, 102-
3, Phenyl-
hydrazone.
79 81,
2,4-Dmitro-
phenylhyd-
razone,
658,
Oxime, 96

[a]$ -685

N-(/3-Amino-
ethyl) mor-
pholide.
601

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C D E R I V A T I V E S OF ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued)

No

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

Name

Diethyl adipate

Methyl phenoxy-
acetate

Thymyl acetate

Carvacryl acetate

Diethylene glycol
diacetate(/3,/3'-
Diacetoxy di-
ethyl ether)
n-Butyl n-
caprylate (n-
Butyl n-octa-
noate)

n-Heptyl n-
»alerate(n-
Heptyl n-
pentanoate)

n-Amyl n-enan-
thate (n-Pentyl
n-heptanoate)

n-Hexyl
n-Caproate (n-
Hexyl n-
decanoate)

DH0-ethoxy-
ethyl) carbonate

Diethylene glycol
monobutyl ether
acetate

Isobutyl phenyl-
acetate

Ethyl hydrocinna-
mate (Ethyl 0-
phenylpro-
pionate)

Di-n-propyl
succinate

Methyl 2-meth-
oxybenzoate

Methyl undecylen-
ate (Methyl
hendecylenate)

Boiling
point
•c

245,
133 81S

245

245

245 (cor )

245 51,
14826

24502

2452

2454

2454

2455

246

247

2472

248, 246

248

248

Melting
point
T

-21

-41 9,
-43

-464

-495

-5525

-104

-275

nzo
"D

1 42765

1 491282"

1 4348

1 42647"
He(yel )

1 42536"
He(yei)

1 42627"
He(yel)

1 42637"
He(yel)

1 423925

14252

1 534" s

1 43928

D;°

1 0090

1 150'"'

1 009°

0 98959"

1 1078!?

0 86278

0 86225

0 86232

086216

1 06352S

0983

0999"

1 0147

1 O i l

1 157I19

088915

Sa Bonification

Equiv
alent

101

166

192

192

95

200

200

200

200

206

204

192

178

101

166

198

Acid

M P,
•c

153-4
(cor)

98 9

166

166

166

163

-345

-747

-39

166

765
(cor)

40, 48 7

185,
1828

100 1

245

B P
*C

21615

285d

1 1 8 2

1182

1 1 8 2

237

18635

223

20535

1182

2565
(cor)

279-80
(cor)

235d

200

275

Alcohol

M P
•c

-117 3

-97

51 5

1

-1045

-902

-346
-338

-785

-51 6
-46 1

-1173

-97

-97

B P
°C

7832

6465

233 5

2375

2445

1176
116

1768

138
(cor)

157 5

135

228-30

108 1

7832

97 1

6465

6465

Amide

mono
125
30, w .
di 220

101 5

82

82

82

110 106

106

96 965

100 1

82

156

105,82

mono
157, d,
260d,
w

129

87

f -
Tolm
dide

241

153

147

153,
147

153
147

70

74

81

74 5

153
147

135-6

135

mono
179
80, di :
2545-
55,
260

35 Di
nilro

benzoate

93, al

108
(cor)
al

1032
(cor ),
al

83

149
ac a

64
625

46 47

464

584
(cor)

75, al

87

93, al

74, pet
eth

108
(cor ),
al

108
(cor ),
al

Miscellaneous

N-(/8-Ammo-
ethyl) mor-
phohde
165

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C D E R I V A T I V E S OF ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued)

No

286

287

288

289

290

291

292

293

294

296

297

Name

Isoamyl levulinate

Diethyl acetone-
dicarboxylate

n-Butyl benzoate

Ethyl phenoxy-
acetate

Methyl 3-meth-
oxybenzoate

Diethyl /-malate

n-Amyl levulinate
(n-Pentyl
levulinate)

«-Butyl phenyl-
acetate

0-Methoxyethyl
benzoate (Methyl
"cellosolve"
benzoate)

Diethyl pimelate

Ethyl benzoyl-
formate

Boihng
point,

•c

2488

250d

2503

251

252

253

2534

254

255

255

256-7

Melting
point,

•c

-224

-238

nb°

1 43102

1 52236

1 4362

1 43192

1 489

1 504025

1 42985

1 51902S

Df

096136

1 113

1 000

1 104'"

1 131

1 1290

096136

0994

1 089 125

09929

1 2222S

Sapomficatton

Equiv-
alent

186

101

178

180

166

95

186

192

180

108

178

Acid

M P,
°C

33 5

135

1224

98-9

109-10

100-1

33 5

765,
subl

1224

105

66

B P
'C

245 6

249

285d

245 6

2565
(cor)

249

223 l5

Alcohol

M P
•c

-117

- 1 1 7 3

-902

-1173

-97

-1173

-785

-902

-1173

-1173

B P
•c

132

7832

1176,
116

7832

6465

7832

138
(cor)

1176,
116

1245

7832

7832

Amide

107 8d

130

101 5

di
156 7

107 8d

156

130

di 175

91

P-
Tolm-
dide

108 9,
w

158

di
206 7

108 9,
w

135 6

158

di
206, al

35-Di
nitro-

benzoate

61

93, al

64
625

93, al

108
(cor ),
al

93, al

464

64,
625

93, al

93, al

Miscellaneous

Semicarba-
zone, 91-2,
Phenylhyd-
razone,
70 2,
2,4-Dinitro-
phenylhyd-
razone,
505
Oxime, 96

Dianilide,
155, bz .
Sermcarba-
zone, 94 5,
Cu(OAc);
— Cu
enolate,
142 3,grn
bz

a-Phenyl-
ethylamide,
1286 90,
Benzyl-
amide,
1 1 1 8 2 8

[«]D° -10 18

2,4-Dimtro-
phenylhyd-
razone.
842,
Oxime, 96

4-Nitro-
benzoate.
505.dll al

N-(/3-Amino-
ethyl) mor-
phohde.
1379

Phenylhyd-
razone,
64, 2,4-Di-
nitro-
phenylhyd-
razone.
196 7d
(cor)

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C D E R I V A T I V E S OF ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued)

No

298

299

300

301

302

303

304

305

306

307
308

309

310

Name

Glyceryl triacetate

Ethyl 3-methoxy-
benzoate

0-Ethoxyethyl
benzoate ("Cello-
solve" benzoate)

Isobutyl salicylate

n-Amyl n-capryl-
ate (n-Pentyl «-
octanoate)

n-Hexyl n-enan-
thate (n-Hexyl n-
heptanoate)

n-Heptyl «-
caproate («-
Heptyl «-
hexanoate)

Ethyl 2-methoxy-
benzoate

n-Octyl n-valerate
(n-Octyl n
pentdnoate)

Isoamyl benzoate
Dimethyl d-cam-
phorate

Ethyl undecylenate
(Ethyl
hendecylenate)

Isobutyl succinate

Boiling
point,

"C

258

260

260- 1738 s

260 2

26021

2609

26097

261

261 1

2623
263

264

265

Melting
point

•c

-348

-479

-344

-425

"D

1 5161

1 4969"

1 50872

1 43019'1

He(yel )

1 42939'
He(yel )

1 42934"
He(yei)

1 5224

1 42743"
He(yel)

1 4950
46334""

444923

427

D;°

1 161"

1 0993

1 0585J;

1 0639

086132

086114

086115

1 1124

086148

1 004
1 0747

0882711?

0974

Saponification

Equiv-
alent

7 2 7

180

194

194

214

214

214

261

214

192
14

212

15

Acid

M P
•c

166

109 10

1224

1583,
subl a
76

163

-747

-39

100 1

-345

1224
1875
80

245

85,
1828

B P
•c

1 1 8 2

249

237
2393

223

20535

200

18635

249

275

235d

Alcoho!

M P
•c

1 7 9

- 1 1 7 3

-78 5

-51 6,
-46 1

-346,
-338

-1173

-16
-167

-117
-97

-1173

B P
•c

290d

78 32

135

108 1

138
(cor)

1575

1768

7832

195

132
6465

7832

108 1

Amide

82

130

142, 139

110, 106

96, 96 5

100 1

129

106

30
mono

(a-
amide
0-
acid),
176,

(0-
amide-
a-
aad).
182 3,
di
192-3

87

mono
157, A
260d,
w

P
Tolui
dide

153

147

158

156

70

81

74 5

74

158
a

212 4,
0
190-6

mono
179
80, di
2545
55,

260

35 Di
mtro-

benzoate

93, al

75, al

87

464

584
(cor)

46 47

93, al

61 2

61
108
(cor ),
al

93, al

87

Miscellaneous

Tns-4-nitro-
benzoate.
188

Benzyl-
amide.
1 1 1 8
28,a-
Phenyl-
ethylamide.
128 6 90

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C D E R I V A T I V E S OF ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued)

No

311

312

313

314

315

316
317

318

319

320

321

322

323

324

Name

Ethyl benzoyl-
acetate

Di-isoamyl oxa-
lace (Isoamvl
oxalate)

Dimethyl suberate

Methyl laurate

Ethyl 4-methoxy-
benzoate (Ethyl
anisate)

Ethyl laurate
Trimethyl
aconitate

n-Butyl salicylate

Ethyl cinnamate

Di-n-butyl suc-
cinate

Ethyl 2-mtro-
benzoate

Triethyl aconitate

Di-isopropyl d-
tartarate

Ethyl 4-ethoxy-
benzoate

Boiling
point

•c

265 si d ,
270 d

267 8,
262

268

268

269

269
270

270-2,
268

271

2745

275

275d

275

275

Melting
point

•c

-5

7

-1 7

670

-293

30

n20

"D

1 5498

1 427

1 43326

1 432

1 5254

1 4321

1 51148

1 55982

1 4298

1 45562

D?

1 116

0961

1 0198

0870

1 1038

086711?

1 0728

1 0490

09760

1 1064

1 1274

1 076"

Sapomfication

Equiv-
alent

192

115

101

214

180

228
72

194

176

115

195

86

117

194

Acid

M P,
•c

1895
(anh )
101 ( +
2H20)

144,
139-41

44,42

1846,
1842
(cor)

44,42
194-5
(cor)
d

1583,
subl at
76

133

185,
1828

146

194-5
(cor)

169 71

198,
195-6

B P
•c

299

275 80

299

300

235d

Alcohol

M P
•c

-1173

-117

-97

-97

-1173

-1173
-97

-902

-1173

-902

-1173

-1173

-895

-1173

B P .
•c

7832

132

6465

6465

7832

7832
6465

1176,
116

7832

1176,
116

7832

7832

824

7832

Amide

mono
2\9,di
419d

mono
125 7,
di
216 7

100,99

167,
162 3,
w

100,99
in
turns
br at
250,
sinters
at 260

142, 139

147-8

mono
157,rfi:
260d,
w

176

In
turns
br at
250,
sinters
at 260

mono
171-2,
dl
196d,
al

202

P-
Tolm
dide

mono
169,
dl
268

di 218,
219

87

186

87

156

168

mono
179
80,<//
2545
-55,
260

35 Di
nitro

benzoate

93, al

61

108
(cor ),
al

108
(cor ),
al

93, al

93, al
108
(cor ),
al

64,
625

93, al

64,
625

93, al

93, al

123,
pet
eth

93, al

Miscellaneous

Ketone
cleavage — »
aceto-
phenone,
m p 1965,
b p 202

/S-Naphthol

-~0-
naphthyl
methyl
ether, 72

N-(/3-Amino-
ethyl) mor-
pholide,

1306

N-(0-Ammo-
ethyl)mor-
pholide,
121 9

«]2D°

+ 14886,
Phenylhyd-
razide, 240

lydrazide,
126-7,al

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C D E R I V A T I V E S OF ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued)

No

325

326

327

328

329

330

331

332

333

334

335

Name

n-Octyl n-caproate
(n Octyl «
hexanoate)

Isoamyl sahcylate

n-Heptyl n-enan-
thatejn Heptyl
n heptanoate)

n-Hexyl n-
caprylate (n
Hexyl n
octanoate)

Resorcmol di-
acetate

Diethyl suberate

Resorcmol mono-
acetate

Dimethyl
phthalate
(Methyl phthal
ate)

Diethyl iso-
phthalate

Diethyl d-cam-
phorate

Glyceryl tn-
propionate

Boiling
point

•c

2752

276 8

2772

27744

278 si d

282

283

2838

286733

286

289

Melting
point

•c

-284

-333

-306

59

11 5

"D

1 43256"
He(yel )

1 50799

1 43183
Heftel)

1 432301

He(yel)

1 43236

1 5138

1 45354 26 2

Dj°

0 86032

1 0535

0 86039

0 86033

1 179

1 9807

1 191

1 0298

1 083"

Sapomfication

Equiv
alent

228

208

228

228

97

115

152

97

1 1 1

128

867

Acid

M P
•c

-39

1583
subl
at 76

-747

163

166

144
139 41

166

200 6
191
(sealed
tube)

348
(subl )

1875-
80

-208

B P
•c

205 35

2230

237
2393

1182

1182

141

Alcohol

M P
•c

-16
-167

-117

-346
-338

-51 6
-46 1

110
(stab )
108
85
(labile)

-1173

110
(stab )
108-
85
(labile)

-97

-1173

-117 3

179

B P
•c

195

132

1768

157 5

2808
(cor )

7832

2808
(cor)

6465

7832

7832

290d

Amide

100 1

142 139

96 965

110 106

82

mono
125 7
di
216-7

82

mono
149
di 220

mono
280
di 280

mono
(«
amide
0-
acid)
176
(18
amide-
a-
acid)
182 3,
di
192 3

81 81 3,
79

P
Tolui
dide

74 5

156

81

70

153
147

d,
218-9

153
147

mono
150
(slow
htng)
160 5
(rapid
h t n g )

a
212-
4 B
190-6

126
123

35 Di
nitro

benzoate

61 2

61

46 47

584
(cor)

di 201

93 al

di 201

108
(cor )
al

93 al

93, al

Miscellaneous

N-(/?-Amino-
ethyl) mor-
pholide,
1572

Tns-4-nitro-
benzoate.
188

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C D E R I V A T I V E S OF ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.) * (Continued)

No

336

337

338

339

340

341

342

343

344

345

346

347

348

Name

Diethyl phthalate
(Ethyl phthal-
ate)

n-Heptyl n-
caprylate (n-
Heptyl n-
octanoate)

«-Octyl n-enan-
thate (n Octyl
n-heptanoate)

Diethyl azelate

Triethyl citrate

Ethyl myristate

Di-n-propyl d-
tartarate

Isoamvl succinate

Di-(0-n-butoxy-
ethyDcarbonate

Diethyl benzyl-
nialonate

a-Tetrahydro-
furfuryl ben-
zoate

Di-isopropyl
phthalate (Iso-
propyl phthalate;

«-Octyl n-
caprylate (n-
Octyl n-
octanoate)

Boiling
point,
•c

2895,
298

2906

2908

291

294

295

297

297

297 8

300

300 2 50

302

3068

Melting
point

•c

-102

-21 5

-18 5

a
11 9
0
1 2 3

-15 1

"5

1 5019

1 43492 '
He(ye l )

1 43488'
H e ( v e l )

1 43509

1 44554

1 4362

1 434

1 4279"

1 43698 '"
He(yel)

or

1 1175

0 85958

085961

0 97294

1 1369

085732 '

1 1390

0958

0 9766"

1 077"

1 1375°

1 065"

085919

Saponification

Equiv
alent

I I I

242

242

122

92

256

117

129

262

125

206

115

256

Acid

M P
•c

200 6,
191
(sealed
tube)

163

-747

1065

153
(anh )
100
( + 1

539

169 71

185
1828

H7d

1224

200 6,
191
(sealed
tube)

163

B P
•c

237
2393

2230

>360
si d
237"

202"

235d

249

237,
2393

Alcohol

M P
•c

- 1 1 7 3

-346,
-338

-16,
-167

-117 3

-1173

- 1 1 7 3

-117

-1173

-895

B P ,
•c

7832

1768

195

78 32

7832

7832

97 1

132

7832

177
g7,3

824

Amide

mono
149,
di 220

110, 106

96, 96 5

mono
93 5
di 175

in 210
5d , w

103

mono
171-2.
di
196d ,
al

mono
157
di
260d,
w

170 6'"

225

130

mono
149
di 220

110,106

p-
Tolui-
dide

mono
150
(slow
htng ),
160 5
(rapid
h tng )

70

81

di
201-2

in
189,
al

93

mono
179-
80,rfi
2545
55.
260

158

mono
150
(slow
htng ),
160-5
(rapid
h tng )

70

3,5-Di-
nitro-

benzoate

93, al

46,47

61 2

93 a!

93, al

93, al

74, pet
eth

61

93, al

83-4

123,
pet
eth

61 2

Miscellaneous

N-(0-Ammo-
ethyl) mor-
phohde.
141 3

N-(0-Ammo-
ethyl)mor-
phohde, 76

"If."
+ 1200,
Phenylhyd-
razide, 240

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C D E R I V A T I V E S OF ESTERS
Including esters of inorganic acids

a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued)

No

349

350

351

352

353

354

355

356

357

358

Name

Diethyl sebacate

2-Tolyl benzoate
("o-Cresyl"
benzoate)

Ethyl 1-naph-
thoate

Glyceryl tri-
butyrate

Di-n-butyl d,l-
tartarale (Di-n-
butyl racemate)

Benzyl salicvlate

Di-n-butyl
phthalate
(« Butyl
phthalate)

Di-n-butyl
sebacate

Di-isoamyl phthal-
ate (Isoamyl
phthalate)

Tricresyl phos-
phate

Boiling
point,

•c

307

307

309

318

320

320

3407

345

349

400d,
275
80M

Melting
point

•c

1 3

-30

"B

1 43657

1 4900

1 5568

Df

09631

1 114"

1 1274|?

1 033'

1 0879'»

1 047 i»

0932915

1 024"

1 19725

Equiv-
alent

129

212

200

1007

131

228

139

157

53

2 2 7

Saponification

Acid

M P,
•c

33, subl

1224

161 2
(cor)

-5 5
-8

205 6
(anh ),
203-4

( + 1
H20)

158 3,
subl at
76

200 6,
191
(sealed
tube)

133,
subl

200-6,
191
(sealed
tube)

B P
•c

243"

249

1625.
164

243'5

Alcohol

M P,
•c

- 1 1 7 3

31

-1173

179

-902

-153

-902

-902

-117

36

B P
•c

7832

191 2

78 32

290d

1176,
116

205 5

1176,
116

1176,
119

132

202 32

Amide

mono
170
di 210
208

130

202 205

115 6

di 226,
w -me
al

142,139

mono
149,
di 220

mono
1265,

di 210,
208

mono
149,
di 220

P-
Tolui
dide

di 201

158

75

156

mono
150
(slow
htng ),
160 5
(rapid
h t n g )

di 201

mono
150
(slow
htng ),
160-5
(rapid
htng )

3.5-Di
mtro-

benzoate

93, al

1384
(cor ),
al

93, al

64,
625

113

64,
625

64,
62 5

61

886
(cor ),
al

Miscellaneous

Tris-4-mtro-
benzoate.
188

Dianihde,
235-6

N-(5-Ammo-
ethyl )mor
pholide, 124

'henylhyd-
razide, 194

*Denvative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C D E R I V A T I V E S OF ESTERS
Reduced pressure b.p. only

a') Liquids. 2) (Listed in order of increasing m.p. of the corresponding amide)*

No

1

2

3

4

5

6

7

8

9

Name

3,5-Dimethylphenyl
acetate (Sym-m-
Xylenyl acetate)

Dimethyl azelate

Dimethyl adipate

5-n-Butoxyethyl ben-
zoate (Butyl "cello-
solve" benzoate)

Ethyl furoylacetate

Methyl furoylacetate

Di-fl-propyl adipate

Dimethyl pimelate

Di-n-propyl maleate

Boiling
point

•c

I3026,
120"

I562",
1462'°

1076"

1565

70 1 4 \
131 6
2 6 3 "

170™
143.0

144 52°,
96^8'

155"

1193
96'°

114-76

Melting
point,

•c

8 5

-20

-206

"S

1 43607

1 4277

1 4925"

1 5055"

I 4314

1 42888

1 444'»3

D;°

1 0069

1 0625

1 0277 K

1 1651?

09790

1 0383

1 026

Sapomfication

Equiv-
alent

164

108

87

222

115

94

100

Acid Alcohol

M P,
•c

166

106

153 4
(cor)

1224

153 4

105

137

BP
X

1 1 8 2

>360
si d

2I611

249

MP,
'C

632
68

-97

-97

-1173

-97

-97

BP,
•c

2202

6465

6465

170
6'"

7832

6465

97 1

6465

97 1

Amide

82

mono
93 5,
di 172

mono
125
30, w ,
di 220

130

159, al

I59,al

mono
161
di 220

di 175

di 181,
me al

f-
Tolui
dide

153, 147

di
201 2,
198

241

158

di 241

di 206,
al

mono
I95d,
chl.
di 142,
eth

35-Di
nitro-

benzoate

1954,
al

108
(cor ),
al

108
(cor ),
al

93, al

108
(cor ),
al

74, pet
eth

108
(cor ),
al

74, pet
eth

Miscellaneous

4-Nitro-
phenylure-
thdne, 58 7
9 I.CCI,

Oxime,
131 2,
dil .al

Semicarba-
zone, 141-
2, bz -al
(3 1),
Oxime,
124 5, bz

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS
b) Solids (Listed in order of increasing m.p.)*

No

1

2

3

4

5

6
7

8

9

10

11

12

13

14

15

16

17

Name

Dimethyl succmate

Methyl myristate

Ethyl piperonylate

Diethyl </-tartarate

Phenyl propionate

Ethyl margarate
Methyl 3-chloroben-

zoate

Benzyl benzoate

Di-n-butyl </-tartarate

3,4-Dimethylphenyl
acetate

Isobulyl stearate

Isoamyl stearate

Cetyl acetate (n-Hexa-
decyl acetate)

Ethyl palmitate

Methyl anthranilate
(Methyl 2-ammoben-
zoate)

Di-n-propyl </,/-tartarate

Dimethyl sebacate

Melting
point,

•c

182

185

185

186

20

206(0)
21

21

22

22

(a) 22 5,
(b)
289,
(two
forms)

23

a 185,
0
242,
22

a 194,
0 242

244

25

266,
27-8

Boiling
point,
•c

196

323

286

280

211

231

323-4
(cor)

235

185

2998

286'"

Sapomfication

Equiv
alent

73

242

194

103

150

298
1705

212

131

164

340 -

354

284

284

151

117

115

Acid

M P,
•c

185,
1828

539

169 71

-208

61 2
158, 155

1224

169 71

166

70 1

70-1

166

627

146

203-4

(+1
H20),
205-6
(anh)

133, subl

B P ,
°C

235d

202"

228,
229

141

23 116

1182

1182

22216

243.5

Alcohol

M P
'C

-97

-97

-1173

-1173

41 8 42

-1173
-97

-153

-902

625

-117

4927

-1173

-1173

-97

B P
•c

6465

6465

7832

7832

182
183

7832
6465

2055

1176,
116

225

108 1

132

190'"

7832

7832

97 1

6465

Amide

mono
157, di
260d

103

169,al

mono
171-2,
d,
196d,
al

81

108, 106
134

130

mono
171-2
di
I96d,
al

82

109,
1084,
al

109,
1084,
al

82

106-7,
1053,
al

109

226, w -
me al

mono
170,
di 210,
208

P-
Toluidide

mono
179 80,
di
2545
5 5 260

93

123 126

158

153, 147

102

102

153, 147

98

151

di 201

3 5-Di-
nitro-

benzoate

108

(cor ),
al

108
(cor ),
al

93, al

93, al

1458
(cor ),
al

93, al
108
(cor ),
al

113

64.625

181 6,
rods, al

87

61

66

93, al

93, al

74, pet
eth

108
(cor ),
al

Miscellaneous

ng1 1 41965
Di" 1 1192

n'0 1 428

ng° 1 44677, Dj"
1 2028 [«]fig<grn)

+ 787, Phenylhy-
drazide, 204

DJS 1 0467, Tn-
bromo, 95

ng1 1 5681, D"
1 1224

Di" 1 0886, [a];,'
+ 1009, Phenylhyd-
razide, 240

N-(0-Aminoethyl)
morpholide, 126,
Picrate, 106

Df 1 1256

nff 1 43549,
Df 098818,
Phenylhydrazide,
194

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C D E R I V A T I V E S OF ESTERS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

18

19

21

22

23

24

25

26
27

28

29

30

31
32

33

34

35

36

37

Name

Methyl 0-(2-furyl)
acrylate

n-Butyl stearate

(/-Bornyl acetate

Methyl margarate

Eugenyl acetate

Methyl palmitate

rt-Amyl stearate
(n-Pentyl stearate)

Ethyl 2-nitrobenzoate
n-Octadecyl acetate

Ethyl 2-naphthoate

Methyl-3-bromo-
benzoate

Methyl 4-toluate

Thymyl benzoate
DH^-ethoxyethyl)
phthalate

Ethyl stearate

Di-isopropyl </,/-tartarate

Ethyl pyromucate (Ethyl
furcate)

Diethyl 4-nitrophthalate

Ethyl benzilate

Melting
point,
•c

27

275 ,28

29

29

30

30

30

30
or

2997,
ft
31 95

32

32

33

33
33

a 309,
ft 335

4

4

4

4

Boiling
point,
•c

227

226,221

282

184"

275

304

2225,
217

199'°

275 7«

197

Sapomfication

Equiv-
alent

152

340

196

284

206

270

354

195
312

200

229

150

255
155

312

17

40

335

256

Acid

M P
•c

141

70 1

166

61 2

166

627

70 1

146
166

184,
1855

155

179-80,
subl

1224
200 6,

191
(sealed
tube)

70-1

203 4(+
IH.,0),
205-6
(anh )

133 4,
132

165

150

B P ,
•c

286

1182

23 1 1 6

1 1 8 2

22216

1182

275
(cor)

230-2

Alcohol

M P ,
•c

-97

-902

204 5 5 5

-97

-9 1

-97

-785

-1773
a 5795,

595

-1173

-97

-97

51 5

-1173

-895

-1173

-1173

-1173

B P ,
•c

6465

1176,
116

212

6465

253

6465

138
(cor '

7832
2105"

7832

6465

6465

2335
1348

7832

824

7832

7832

7832

Amide

168 9

109
1084,
al

82

108, 106

82

106 7
105 3,
al

109,
1084,
al

176
82

192-3,
195, al

155

160, 158

130
mono

149, di
220

109,
1084,
al

226, w -
me , al

142-3

200 d

153,chl

P-
Toluidide

102

153, 147

153, 147

98

102

153, 147

192, al

160, 165

158
mono

150
(slow
htng ),
160-5
(rapid
h t n g )
di 201

102

170 5, al

mono
172

189-90

3,5-Di-
nitro-

benzoate

108
(cor ),
al

64 625

154

108
(cor ),
al

1308
(cor ),
95% al

108
' (cor ),

al
1 36 (cor

93, al
66

93, al

108
(cor ),
al

108
(cor ),
al

1032,al
75, al

93, al

23, pet
eth

93, al

93, al

93, al

Miscellaneous

njf 1 4633,
Dr 0991
(undercooled)

< 1 52069
D|, 1 087

n4
D

s 1 4317

(3-Form exist below
0°,a-Form seeding
withcrys or cooling
soln of the com-
pound

n2
D° 1 596, Df 1 117

a — • /3 Slowly on
rubbing,
N-03-Ammoethyl)
morpholide, 58

Df 1 1166

nD 1 4797,
Dj"» 1 1174
(undercooled)

' Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C D E R I V A T I V E S OF ESTERS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

38

39

40
41

42

43

44

45

46

47

48

49

50
51
52

53

54

55

56

Name

2,4,5-Trimethylphenyl
acetate (Pseudocu-
menyl acetate)

Methyl cinnamate

Ethyl ^./-mandelate
Dimethyl itaconate

Methyl sebacate

Methyl stearate

Benzyl cinnamate

Methyl dibenzylacetate

Phenyl salicylate (Salol)

Benzyl succinate

Dibenzyl phthalate

Diethyl terephthalate

Cinnamyl cinnamate
Ethyl 2-nitrocinnamate
Methyl 2-chloro-

cinnamate

Oiethyl 3-nitrophthalate

Ethyl 3-nitrobenzoate

Dicyclohexyl oxalate

2-Phenylethyl cinnamate

Melting
point,

•c

34-45

36

37
38

38

388

39

41

42

42

43 -

44

44
44
44

46

47

47,42

47 8

Boiling
point

•c

245 6

261

254
208

288d

2I4-5'5

302

296

Sapomfication

Equiv
alent

178

162

180
79

216

298

238

254

214

208

173

111

264
221
1965

1335

195

127

252

Acid

M P
•c

166

133

118
165

133,subl

70-1

133

89

1583,
subl at
76

185
1828

2006,
191
(sealed
tube)

300, subl
without
melting

133
240
212, yel ,

al

218

140

1895
(anh ),
101 ( +
2H20)

133

B P ,
•c

1 1 8 2

300

243 is

300

235d

300

300

Alcohol

M P
' T

71

-97

-1173
-97

-97

-97

-153
-97

41 8,42

-153

-1173

33
-1173
-97

-1173

-1173

25 15

-258

B P
•c

232

6465

7832
6465

6465

6465

2055
6465

182,
183

2055

78 32

257
7832
6465

7832

7832

161 1

2198

Amide

82

147 8

133 4
di 191 2

8, al

mono
170,rfi
210,208

109,
1084,
al

147
128 9,
bz

142 139

mono
157, d(
260d

mono
149, di
220

>225

147-8
185
168

di 201d

di 187,
189 90,
dil me
al

mono
219, di
419d

147 8

f-
Toluidide

153, 147

168

172, al

di 201

102

168
175, abs
al

156

mono
179 80,
di
2545
5 5, 260

mono
150
(slow
htng ),
160 5
(rapid
htng ),
di 201

168

di 226

mono
168,rfi
268

168

3 5-Di-
nitro

benzoate

108

(cor )
al

93, al
108
(cor ),
al

108
(cor ),
al

108
(cor ),
al

113
108
(cor ),
al

1458
(cor ),
al

113

113

93, al

121
93, al
108
(cor ),
al

93, al

93, al

I12-3,al

108

Miscellaneous

nD" 1 44413
DJ" 1 12410

Phenylhydrazide, 194

Tnbromoderiv of
phenol, 95

Diamlide, 334-7,
PhNO2

N-(^-Ammoethyl)
morpholide, 1319

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C D E R I V A T I V E S OF ESTERS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

58

59

60

61

62

63

64

65

66

68

69
70

71

72

73

74
75

Name

1-Naphthyl acetate

Methyl 4-methoxy-
benzoate( Methyl
anisate)

Phenacyl acetate
(Benzoylcarbmyl
acetate, u-Acetoxy-
acetophenone)

Di-3-tolyl carbonate
(Di-"/n-cresyl" car-
bonate)

Triphenyl phosphate

Dibenzyl rf-tartarate

Dibenzyl succinate

Methyl piperonylate

Cetyl palmitate (n-
Hexadecyl palmitate)

Furfuryl diacetate

Ethylene glycol dilaurate
Phenyl stearate

Methyl d /-mandelate

Dimethyl tarlronate

Dimethyl oxalate

Tetraethyl pyromellitate
Diethyl mtto-tartrale

Melting
point,

•c

48 49

49,45

49

49

49

50

51 2

51-2

51 6

52

52
52

53 3

534

54

54
55

Boiling
point,
•c

255

2602°

270- 1"7

220

250
si d

163 5M2

Sdpomfication

Equiv-
alent

186

166

178

242

1087

165

149

180

480

99

213
360

166

74

59

91 5
103

Acid

M P
•c

166

184-6

166

169-71

185,
1828

229, 228

627

166

44,42
70-1

118

156-8d

1895
(anh ),
101 (+
2H20)

275
140

B P ,
•c

1182

275-80

1 1 8 2

235d

222 '•

1182

299

Alcohol

M P ,
•c

94

-97

86

41 8,42

-153

-153

-97

4927

-126
41 8,42

-97

-97

-97

-1173
-1173

B P
•c

278 80

6465

118
20"

12

182,
183

2055

2055

6465

190'"

19785
182,

183

6465

6465

6465

7832
7832

Amide

82

167,
162 5,
w

82

203

mono
171 2,
d,
196d,
al

mono
157 di
260d

169,al

106 7
1053,
al

82

100,99
109,

1084,
al

133-4

di 198,
dil al

mono
2\9,d,
419d

di 187,
189-90,
dil me
al

p-
Tolutdtde

153,147

186

153, 147

mono
179 80,
di
2545
55,260

98

153 147

87
102

172,al

mono
168,<//
268

35Di
nitro

benzoate

2174,
yel
al

108
(cor ),
al

1654
(cor ),
al

1458
(cor ),
al

113

113

108
(cor ),
al

66

169
1458
(cor ),
al

108
(cor ),
al

108
(cor ),
al

108
(cor ),
al

93, al
93, al

Miscellaneous

Df 1 185,Tn-
bromodenv of
phenol, 95

Phenylhydrazide, 240

Hydrolysis -»
furfural, bp, 161 7,
Semicarbazone,
202

Tnbromo denv of
phenol, 95

Bis-phenylhydrazide,
245

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XVI . O R G A N I C D E R I V A T I V E S OF ESTERS
b) Solids (Listed in order of increasing m.p.) * (Continued)

No

76

77

78

79

80

81
82

83
84

85

86

87

88

89

90

92
93

94

95

Name

3-Tolyl benzoate ("m-
Cresyl" benzoate)

Ethyl 4-nitrobenzoate

1-Naphthyl benzoate

Cetyl stearate («-
Hexadecyl stearate)

Di-isobutyl J.Marlarate

Ethyl diphenylacetate
Ethyl 2-benzoylbenzoate

Diethyl naphthalate
Methyl diphenylacetate

Di-2-tolyl carbonate (Di-
"o-cresyl" carbonate)

Methyl 2-1 4-toluy!>-
benzoate

Dimethyl J-tartarate

Ethylene glycol
dimyristate

Dimethyl 4-nilro-
phthalate

Dicyclohexyl phthalate

Ethyl oxanilate
Dimethyl isophthalate

Elhyl2-(4-toluyl)ben-
zoate

Phenyl benzoate

Melting
point

•c

55

56

56

566

58

58
58

58 60
60

60

61

61 5

630

66

66

66-7
67 8

68,69

69,71

Boiling
point,

•c

314

1863

311

314,299

314

Sapomfication

Equiv
alent

212

195

248

508

131

240
254

136
226

242

254

89

241

1195

165

193
97

268

198

Acid

M P,
•c

1224

241

1224

70-1

203 4( +
1H20),
205 6
(anh )

148
128
(anh )
91 ( +
1H20),
w

274
148

139-46

169 71

539

165

200-6
191
(sealed
tube)

148 9
348,subl

139-40

1224

B P ,
•c

249

249

202 '•

249

Alcohol

M P
•c

12

-1173

94

4927

-1173
-1173

-117 3
-97

3075

-97

-97

-126

-97

25 15

-1173
-97

-1173

41 8., 42

B P
•c

203

7832

278-80

19018

108 1

7832
7832

7832
6465

1908

6465

6465

19785

6465

161 1

7832
6465

7832

182,
183

Amide

130

201, 198

130

109,
1084,
al

di 226,
w -me
al

1675 80
165
(cor ),
162

1675 8(

175 6,
al

mono
171 2,
di
196d ,
al

103

200d

mono
149,
di 220

228
mono

280,
di 280

175 6,
w

130

p-
Toluididc

158

204, 192

158

102

172 3

172 3

93

mono
172

mono
150
(slow
htng ),
160-5
(rapid
htng ),
di 201

158

3 5-Di-
mtro

benzoate

1654
(cor ),
al

93, al

2174,
yel , al

66

87

93, al
93, al

93, al
108
(cor ),
al

1384
(cor ),
al

108
(cor ),
al

108
(cor ),
al

169

108
(cor ),
al

112-3,al

93, al
108
(cor ),
al

93, al

1458
(cor ),
al

Miscellaneous

N-(0-Ammoethyl)
morpholide, 186 3

N-(/3-Ammoethyl)
morpholide, 150 2

Two other forms.
m p 48 and 50,
Phenylhydrazide,
240

rig1 1 451, Df 1 383

AICI3^4-Hydroxy
benzophenone, Tri-
bromo denv of
phenol, 95

• Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XVI. O R G A N I C DERIVATIVES OF ESTERS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

Name

Dimethyl 3-nitro-
phthalate

Methyl 3-hydroxy-
benzoate

Ethylene glycol di-
palmitate

2-Naphthyl acetate

Glyceryl tristearale

4-Tolyl benzoate ("/>-
Cresyl" benzoate)

Glyceryl tribenzoate

Phenyl cinnamate

Ethylene glycol diben-
zoate

Methyl 2-nitro-
cinnamate

Di-isobutyl rf-tartarate

Ethyl 3-hydroxy-
benzoate

Diphenyl phthalate
(Phenyl phthalate)

Methyl 3-hydroxy-2-
naphthoate

Methyl benzilate

Ethylene glycol di-n-
stearate

Trimethyl citrate

Methyl 2-naphthoate

Methyl a-phenyl-n-
butyrate

Melting
point,

•c

69

70

705 69

71

71

71

72, Igr ,
76, al

72

73

73

73-4, 70

738

74-5, 70

75

75

76,73

76, 78 9

77

77-8

Boiling
point,
•c

316

282

283 7d

290

Sapomfication

Equiv-
alent

1335

152

269

186

297

212

135

238

135

207

131

166

159

202

242

297

78

186

178

Acid

M P
•c

218

200,subl

627

166

70 1

1224

1224

133

1224

240

169 71

200, subl

200 6,
191
(sealed
tube)

222-3
(cor)

150

70, 69 6

100, 153
(anh)

184,
1855

42

B P
T

222 "

1 1 8 2

249

249

300

249

270

Alcohol

M P
•c

-97

-97

-126

123

179

36

179

41 8 42

-126

-97

-1173

41 8,42

-97

-97

-126

-97

-97

-97

B P
•c

6465

6465

19785

285 6

290d

202

290d

182
183

19785

6465

108 1

7832

182,
183

6465

6465

19785

6465

6465

6465

Amide

di 201d

170 167

106 7
105 3,
al

82

109
1084
al

130

130

147 8

130

185

mono
171 2,
di
169d ,
al

170, 167

mono
149
di 220

217 8
(cor ),
yel , al

154 5,
chl

109,
1084,
al

in 210-
5 d , w

192-3, al

85-7

P-
Toluidide

di 226

I63.dl l
al

98

153 147

102

158

158

168

/
158 '

163.dll
al

mono
150
(slow
htng ),
160 5
(rapid
htng ),
d, 201

221-3

189 90

102

m 189,
al

192, al

3,5-Di-
nitro-

benzoate

108
(cor ),

al
108
(cor ),
al

169

2102
dl

1886
(cor ),
al

1458
(cor ),
al

di 169

108
(cor ),
al

87

93 al

1458
(cor ),
al

108
(cor ),
al

108
(cor ),
al

169

108
(cor ),
al

108
(cor ),
al

108
(cor ),
al

Miscellaneous

n»i> i 4399 D™

0862

Tribromo denv of
phenol, 95

Phenylhydrazide, 240

Tribromo denv of
phenol, 95

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C D E R I V A T I V E S OF ESTERS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

115

116

117
118

119

120

121

122
123

124

125

126

127

128

129

130

131

132

133

Name

Diphenyl carbonate

Methyl 3-nitrobenzoate

Ethyl 3-nitrocinnamate
Isoeugenyl acetate

Methyl 2-benzoyl-
benzoate

Benzyl oxalate

Methyl 4-bromobenzoate

Benzoin acetate
Pentaerythritol tetra-
acetate

Pyrocatechol dibenzoate
(Catechol dibenzoate)

Ethyl 3-hydroxy-2-
naphthoate

Diguaiacol carbonate
(Di-(2-methoxyphenyl)
carbonate, "Guaiacol
carbonate")

Dimethyl d /-tartarate

Di-2-lolyl oxalate (Di-
"o-cresyl" oxalate)

Ethyl 3,5-dinitroben-
zoate

2-Naphthyl salicylate

Methyl 4-nitrobenzoate

n-Propyl 4-hydroxy-
benzoate

1,2,4-Triacetoxy benzene
("Hydroqumone tri-
acetate")

Melting
point

•c

78

78

79
79

79-80,
52

80

81

83
84

84

85

87

90
(stab ),
84
(meta-
stab )

91

94,93

955,
935

96

96

96-7

Boiling
point
•c

306

279

283

352

291

282

Sapomfication

Equiv-
alent

214

181

221
206

240

135

215

254
76

159

216

274

89

135

240

264

181

180

76

Acid

M P , ,
•c

140

199
166

128
(anh ),
91 (+1
H20),
w

1895
(anh )
101 ( + 2
H20)

251 3

166
166

1224

222 3
(cor)

203 4
(+ '
H20),
205 6
( a n h )

1895
(anh ),
101 (+2
H20)

204-5

1583
subl at
76

241

215,210

166

B P ,
•c

1182

1182
1182

249

1182

Alcohol

M P,
•c

41 8,42

-97

-1173

-97

-153

-97

133
262 253

105

-1173

32

-97

3075

-1173

123

-97

1405

B P ,
•c

182
183

6465

7832
2675

6465

2055

6465

344

2456

7832

205

6465

1908

7832

285-6

6465

97 1

Amide

143

196
82

165
(cor ),
162

mono
219,
di
419d

189 90,
w

82
82

130

217 8
(cor ),
yel , al

226, w -
me al

mono
219
di
419d

183

142, 139

201, 198

I62(+1
H20),
w

82

P-
Tolmdide

162

153,147

mono
169
di 268

153, 147
153, 147

158

221-3

mono
169,
di 268

156

204, 192

203-4, al

153, 147

3,5-Dl-
nitro-

benzoate

1458
(cor ),
al

108
(cor ),
al

93, al
1584
(cor ),
BuOH

108
(cor ),
al

113

108
(cor ),
al

di 152

93, al

141 2
(cor ),
al

108
(cor ),
al

1384
(cor ),
al

93, al

2102,
al

108
(cor ),
al

123, pet
eth

Miscellaneous

Phenylhydrazine — •
N,N'-diphenylcar-
bazide, Tnbromo
denv of phenol, 95

Dibromide, 132-3

Monobromo denv ,
178

N-(/3-Ammoethyl)
morphohde, 1895

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . O R G A N I C D E R I V A T I V E S OF ESTERS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

134

135

136
137

138

139

140

141

142

143

144

145

146
147
148

149

150

151

Name

Ethyl 3.5-dinifro-
salicylate

Dimethyl fumarate

Ethyl 5-nitrosalicylate
Dimethyl naphthalate

Di-3-tolyl oxalate (Di-
"m-cresyl" oxalate)

Phloroglucinol tri-
acetate (1,3,5-Tn-
acetoxybenzene)

Diphenyl adipate

Acetylsalicylaldehyde
diacetate ("Salicyl
aldehyde triacetate")

2-Naphthyl benzoate

Methyl 3,5-dinitro-
benzoate

Dimethyl mesotartrate

Di-4-tolyl carbonate
(Di-"p-cresyl"
carbonate)

Ethyl oxamate
Cholesteryl acetate
Ethyl 4-hydroxybenzoate

Resorcinol dibenzoate

Ethyl 3-nitrosalicylate

Methyl 5-nitrosalicylate

Melting
point,

•c

99

101 7

102
104

105

105-6

106

107, 103

107

108

111

114

114 5
114
116

117

118

119

Boiling
point

•c

19325

Sapomfication

Equiv-
alent

256

72

211
122

135

76

149

89

248

226

89

242

117
416
166

159

211

197

Acid

M P
•c

182, 173
(+1
H20)

286 7
(sealed
tube),
subl
200

229 30
274

1895
(anh ),
101 (+2
H20)

166

153-4
(cor)

166

1224

204 5

140

210
166
215,210

1224

125 (+1
H20)

229 30

B P ,
•c

1 1 8 2

216'5

1182

249

1182

249

Alcohol

M P,
•c

- 1 1 7 3

-97

-1173
-97

12

200 9
(slow
htng ),

217 9
(rapid
h t n g )

123

-97

-97

36

-1173
1485
-1173

110
(stab ),
108 85
(labile)

-1173

-97

B P
•c

7832

6465

7832
6465

203

285-6

6465

6465

202

7832

7832

2808
(cor )

7832

6465

Amide

181

mono
270,
300 2
subl
di
266d

225

mono
219,
di
419d

82

mono
125-30,
w ,di
220

82

130

183

di 187,
189 90,
dil me
al

419d
82
162(+1
H20).
w

130

145

225

P-
Toluidide

mono
169
di 268

153,147

241

153, 147

158

153, 147
203-4, al

158

3,5 Di-
nitro-

benzoate

93, al

108
(cor ),
al

93, al
108
(cor ),
al

1645
(cor ),
al

In 162

1458
(cor ),
al

2102,
al

108
(cor ),
al

108
(cor ),
al

1886
(cor ),
al

93, al

93, al

bis 201

93, al

108
(cor ),
al

Miscellaneous

nj,'"5 140625,0""'
1 0397

Tnbromo denv of
phenol, 95

Hydrolysis— * sah-
cylaldehyde, b p
197 (cor )

Bis-phenylhydrazide,
245

N-(/3-Ammoethyl)
morpholide, 184

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I . ORGANIC DERIVATIVES OF ESTERS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

152

153

154
155

156

157

158

159

160

161

162

163

164

165

166

167
168

169

170

Name

Diphenyl succinate

Di-4-tolyl succinate (Di-
"/>-cresyl" succinate)

Hydroquinone diacetate
Methyl 3-mtro-
cinnamate

Methyl 3,5-dinitro-
salicylate

Methyl 4-hydroxy-
benzoate

Methyl 3-nitro-
salicylate

Triethyl trimesate

Ethyl 4-nitro-
cinnamate

Dimethyl terephthalate

Tetramethyl
pyromellitate

Trimethyl trimesate

Di-4-tolyl oxalate (Di-
"p-cresyl" oxalate)

Methyl 4-nitro-
cinnamate

Diethyl mucate

Pyrogallol triacetate
Dimethyl mucate

Methyl gallate

Hydroquinone di-
benzoate

Melting
point,

•c

121

121

124
124

127

131

132

133

137, 142

141

142

144

148-9

161

163-4

165,172
165 7d

200-1

204
(cor ),
199

Boiling
point,

•c Equiv-
alent

135

149

97
207

242

152

197

98

221

97

775

84

135

207

133

84
119

184

159

Sdpomfication

Acid

M P
•c

185
1828

185
1828

166
199

182

215,210

125 (+1
H20)

380 (cor )

285

300(subl
without
melting)

275

380 (cor )

1895
(anh ),
101 ( + 2
H20)

285

2 l 4 d ,
223-55

166
214d,

223-55

253-4d ,
222
40d

1224

B P
•c

235d

235d

1 1 8 2

1182

249

Alcohol

M P ,
•c

41 8,42

36

171
-97

-97

-97

-97

-1173

-117 3

-97

-97

-97

36

-97

-1173

133
-97

-97

171, 172

B P
°C

182,
183

202

286
6465

6465

6465

6465

7832

7832

6465

6465

6465

202

6465

7832

309
6465,

6465

286

Amide

mono
\57,di
260d

mono
157,
di
260d

82
196

181, 173

(+1
H20)

162(+1
H20),
w

145

m 365d
(cor)

204.217

di >225

m 365d
(cor)

mono
219,
d,
419d

204,217

mono
192d,
di 220

82
mono

192d,
di 220

189

130

P-
Totuidide

mono
179 80,
di
2545
55,260

mono
179 80,
di
2545-
5 5, 260

153, 147

203-4, al

mono
169,
di 268

153, 147

158

3,5-Di-
nitro

benzoate

1485
(cor ),
al

1886
(cor ),
al

6/5 317
108
(cor ),
al

108
(cor ),
al

108
(cor ),
al

108
(cor ),
al

93, al

93, al

108
(cor ),
al

108
(cor ),
al

108
(cor ),
al

1886
(cor ),
al

108
(cor ),
al

93, al

m 205
108
(cor ),
al

108
(cor ),
al

bis 317

Miscellaneous

Tribromo denv of
phenol, 95

'Derivative data given in order m p , crystal color, solvent from which crystallized

281



EXPLANATIONS AND REFERENCES TO TABLE XVII

p- Toluenesulfonamide (p- Toluenesulfonyl derivative). *

H2NCHRCOOH + C H 3 — \ - S O 2 C l — CH3—/ \-SO2NHCHRCOOH

/>-Toluenesulfonamide

From the amino acid in aqueous sodium hydroxide with /Koluenesulfonyl chloride in ether.
For directions and examples see: Cheronis, pp. 453-454; Linstead, pp. 77-78; Shriner, p. 231; Vogel, p.

437; Wild, pp. 169-170; E. Fischer and P. Bergell, Chem. Ber., 35, 3779, 3784 (1902); E. W. McChesney and
W. K. Swann, J. Amer. Chem. Soc., 59,1116 (1937).

From the amino acid in aqueous sodium hydroxide with /Koluenesulfonyl chloride.
See: J. I. Harris and T. S. Work, Biochem. J., 46, 582 (1950).
From the amino acid with p-toluenesulfonyl chloride and triethylamine in aqueous tetrahydrofuran.
See: D. Theodoropoulos and L. C. Craig, J. Org. Chem., 21, 1376 (1956).
For an extensive list of references for the preparation of the p-toluenesulfonyl derivatives of amino acids

see: J. P. Greenstein and M. Winitz, Chemistry of the Amino Acids, Vol. 2, John Wiley and Sons, New York,
1961, pp.886-889.

3,5-Dinitrobenzamide (3,5-Dinitrobenzoyl derivative). *

N02

H2NCHRCOOH + \-COCl — ^ >-CONHCHRCOOH + HC1

>=
NO2

3,5-Dinitrobenzamide

From the amino acid in aqueous sodium hydroxide with 3,5-dinitrobenzoyl chloride.
For directions and examples see: Cheronis, p. 453; Vogel, p. 436; Wild, p. 168; B. C. Saunders, Biochem. J.,

28, 580 (1934); J. Chem. Soc., 1397 (1938); B. C. Saunders, G. J. Stacey and I. G. E. Wilding, Biochem. J., 36,
368 (1942); B. W. Town, Biochem. J., 35, 578 (1941).

Benzamide (Benzoyl derivative).

H2NCHRCOOH + C6H5COC1 — C6H5CONHCHRCOOH + HC1

Benzamide

From the amino acid in aqueous sodium carbonate or bicarbonate and benzoyl chloride.
For directions and examples see: Linstead, p. 77; Vogel, p. 436; Wild, p. 167.
From the amino acid in aqueous sodium hydroxide with benzoyl chloride.
See: Cheronis, p. 453; E. Fischer and P. Bergell, Chem. Ber., 35, 3779, 3784 (1902); 39, 597 (1906).

A cetamide (A cetyl derivative).

H2NCHRCOOH + (CH3CO)2O -> CH3CONHCHRCOOH + CH3COOH

Acetamide

From the amino acid with acetic anhydride in water.
For directions and examples see: Linstead, p. 77; Shriner, p. 226; Wild, p. 167; R. M. Herbst and D.

Shemin in Organic Syntheses, Coll. Vol. 2, (Ed. A. H. Blatt), John Wiley and Sons, New York, 1943, p. 11.
From the amino acid in aqueous sodium hydroxide with acetic anhydride.
See: Cheronis, p. 454; M. Bergmann and L. Zervas, Biochem. Z., 203, 288 (1928).

Carbobenzoxamide f Carbobenzoxy derivative; Benzyloxycarbonyl derivative).

H2NCHRCOOH + C6H5CH2OCOC1 — C6H5CH2OCONHCHRCOOH + HC1

Carbobenzoxamide

From the amino acid in aqueous sodium hydroxide with carbobenzoxy chloride (benzyl chloroformate).
For directions and examples see: M. Bergmann and L. Zervas, Chem. Ber., 65, 1192 (1932); M. Winitz, L.

Bloch-Frankenthal, N. Izumiya, S. M. Birnbaum, C. G. Baker and J. P. Greenstein, J. Amer. Chem. Soc., 78,
2423(1956).

'Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.
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EXPLANATIONS AND REFERENCES TO TABLE XVII (Continued)

For an extensive list of references for the preparation of the carbobenzoxy derivatives of amino acids see:
J. P. Greenstein and M. Winitz, Chemistry of the Amino Acids, Vol. 2, John Wiley and Sons, New York, 1961,
pp. 887-895.

Phenylurethane (Phenylurea derivative). *

H2NCHRCOOH + C6H5N=C=O — C6H5NHCONHCHRCOOH
Phenylurethane

From the amino acid with aqueous potassium hydroxide and phenylisocyanate.
For directions and examples see: Linstead, p. 78; Shriner, p. 211; Wild, p. 171.

Phenylhydantoin. *

Hfl
C6H5NHCONHCHRCOOH > C6H5N—CO—NH + H2O

CO CHR
Phenylhydantoin

From the phenylurethane (obtained as described above) in aqueous hydrochloric acid.
For directions and examples see: Cheronis, p. 456.

RjValues.

For the determination of the Rf values of amino acids in aqueous phenol, in collidine-lutidine and in
butanol-acetic acid mixtures see: R. J. Block, R. LeStrange and G. Zweig, Paper Chromatography, Academic
Press, New York, 1952, pp. 51-66; E. Lederer and M. Lederer, Chromatography, Elsevier Publishing Co., New
York, 1957, pp. 306-311.

NOTE: For additional information regarding directions and examples for the preparation of derivatives
of amino acids which are similar to those of amines (e.g., phenylurethane, acetamide, etc.) see explanations
and references to Table XVII I , p. 291, 292, 293, 294.

'Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.
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TABLE X V I I . O R G A N I C D E R I V A T I V E S O F A M I N O ACIDS
(Listed in order of increasing decomposition temperatures) * * *

No

|

2

3

4

5

6

7

8

9

10

1 1

12

13

14

15

16

17

18

Name

3-Aminohydro-
cinnamic acid

N-Methyl-#-
alanine

Aminomalonic
acid

2-Ammophenvl-
acetic acid

2-Amino-l-
Naphthoic acid

N-Phenyl-
glycine

4-Aminohydro-
cinnamic acid

L-Ornilhine

Anthranilic acid
(2 Ammo
benzoicacid)

3-Aminophenyl-
acetic acid

S-Amino-
pentanoic acid
(w-Ammo-n-
valencacid)

2-Aminocin-
namicacid

DL-/3-Amino-n-

valeric acid
DL-3-Ammo

pentanoic
acid)

2-Ammo-4-
toluic acid

3-Aminoben-
zoic acid

frc/u-4-Amino-
cinnamic acid

u-Aminotn-
decylic acid

3-Amino-4-
loluic acid
(Homoanthra-
mhc acid)

Decomp
temp

•c

84-5

99 100

109

119

126

127

132

140

147

151

157

158,yel

160 5

165

174

175-6

177

177

Specific rotation

[«|D

11 5

T, "C

25

Cone (C)and
solvent

c = 65

Rf values"*

Aqueous
phenol

079

085

086

Collldme-
Lutidine

0 11

Butanol-
Ac acid

0 15

P
Toluene-
sulfonyi

217

Phenyl
urea

195

190

181

270
264

Benzoyl

6 1 , pet
eth

179, al

63

194-5

240
(mono).
189
(di)

182

105 94

191 3,
al

145 6

248

274

I I I
105

35
Dmitro
benzoyl

278

270

Picrate

208

104

Miscellaneous

Acet>l, 162,
Hydrochlo-
nde, 191

Hydrochlonde,
105, aq al

Formyl,48,
Heat — gly-
cine decom
temp 228
30 262

Acetyl, 158,
Formyl, 110

N-Acetyl,
195-6,al

Acetyl 124

Acetyl 143
(anh ) 124
( h y d )

a,6-Dicarbo-
benzylqxy,
112 4

Amide, 164 6,
al Chloro-
acetyl 187-8,
al

Monoacetyl,
250 l . a l .
Diacetyl 158,
Igr

N-/3 N a p h t h a l -
enesulfonyl
134

Acetyl, 279-81

Acetyl, 259 60

Benzenesul-
fonyl, 120, al

Amide, 146,
Acetyl, 184,
Formyl, 186,
al

•Derivative data given in order m p , crystal color, solvent from which crystallized
** Decomposition points of ammo acids are only a first doubtful identification as they depend on velocity of heating and other conditions
"Aqueous phenol 80", w/w for basic ammo acids 3 vol —"„ of a cone aq NH, has to be present (in a separate vessel) in the chamber, otherwise low

values are obtained Collidine-lutidme mixture 2,6-lutidme (100 ml ), 2,4,6-collidme(100ml ), wa te r ( IOO ml ), diethylamme (3 ml ), Butanol-acetic
acid-water 40ml 10ml 10 ml
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TABLE X V I I . O R G A N I C D E R I V A T I V E S O F A M I N O ACIDS
(Listed in order of increasing decomposition temperatures)* ** (Continued)

No

19

2U

21

22

23
24

25

26

27

28

29

30

31

32

33
34

35

36

37

38

39

Name

4-Amino-l-
naphthoic acid

/rawv-3-Amino-
cinnamic acid

3-Amino-l-
naphthoic acid

N-Ethylglycine

L-Canavanine
L-Glutamine

Hippunc acid

4-Aminobenzoic
acid

DL-Canaline

Betaine (Tn-
methyl-
glycme)

DL-g-Amino-
butyric acid

DL-Glutamic
acid

4-Aminophenyl-

acetic acid

/8-Alanine

L-Isoserine
a)-Amino-fl-
caproic acid
(6-Ammo-

hexanoicacid)

7-Aminobutyric

acid

DL-Proline

•y-Amino-n-

caproic acid
(4-Amino-

hexanoicacid)
6-Amino-l-

naphthoic acid

l-Amino-2-
naphthoic acid

Decomp
temp

•c

177

181, yel

181

182

184
185

187

188

190-5

193

194

199

199 200

200

200
202

203

203
(mono-
h y d )
191

205-7

205-6

205 rh

Specific rotation

HD

79

T "C

20

Cone (C)and
solvent

Rf values*"

Aqueous
phenol

051

06

081

078

031

066

039

075

088

Colhdme-
Lutidine

020

022

028

Butanol-
Ac acid

043

03

037

043

P-
Toluene-

sulfonyl

117

Phenyl
urea

300

168

170

Benzoyl

229

in 186

278

158 60

(</()

154

153
155

205-6,
al

120

107-9
45-7

150 2

35-
Dmitro
benzoyl

290

202

217

Picrate

163 4

135-7

Miscellaneous

Acetyl, 189,

Amide, 175

Acetyl, 237, al

Acetyl. 254 5

Hvdrochlonde,
ca 180

Carbo-
benzyloxy.
137

4 Nitrobenzyl
ester 136 4-
Bromo

phenacvl
ester, 151

7-Carboben-
zyloxy, 208-10

Formyl, 183

Acetyl, 187

Acetyl, 168 70,
Chloroacetyl,
158-60

Carboben-
zyloxy, 106

Hydrochlonde,
135 Heat —
pyrrohdone.
24, pet eth

Hydrochlonde,
120 1

Acetyl, 170 2,
252-3

Heating with

cone HC1 —
1-naphthyl-
amme, 50

'Derivative data given in order m p , crystal color, solvent from which crystallized

"Decomposition points of ammo acids are only a first doubtful identification as they depend on velocity of heating and other conditions

*' Aqueous phenol 80% w/w, for basic ammo acids 3 vol —% of a cone aq NH 3 has to be present (in a separate vessel) in the chamber, otherwise low
values are obtained, Collidme-lutidme mixture 2,6-lutidme (100 ml ), 2,4,6-collidme(IOOml ), water (100 ml ), diethylamme (3 m l ) , Butanol-acetic
acid-water 40ml 10ml 10 ml
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TABLE X V I I . O R G A N I C D E R I V A T I V E S OF A M I N O ACIDS
(Listed in order of increasing decomposition temperatures)* ** (Continued)

No

40

41

42

43
44

45

46

47
48

49

50

51

52

53

54

55

56

57

58

59

Name

L-Arginine

L-Glutamic acid

5-Amino-l-
naphthoic acid

Sarcosine
L-3,5-Di-iodo-
tyrosine

L-a-Asparagine

DL-y-Amino-n-

valenc acid
(DL-4-Ammo-
pentanoic
acid)

L-Canaline
/3-Aminoiso-

valeric acid
/S-Hydroxy-

valine
L-Proline

L-Citrulline

7-Amino-l-
naphthoic acid

L-Lysine

0-L-Asparagine

3,5-Diamino-
benzoic acid

L-Serine

Glycine

DL-Thyroxine

DL-0-Hydroxy-
norvaline

Decomp
temp

'C

207

211 r h ,
197
s h

212

212
213

213-5

214
(cor)

214
217

218

220 2

222

223-4

224

227

228

228

228 30,
262

230s h .
250
r h

230

Specific rotation

MD

II 8

125

31 2

11 5

2 9

-930

-526

3 7

146

259

1445

-683

T 'C

20

20

224

18

20

20

20

20

20

229

25

20

Cone (C)and
solvent

c = 087 in
0 5 N-NaOH

c = 3 48 in
water

c = 1 O m
6N-HCI

c = 1 47 in
water

c = 5 08 in
1 1 N-HC1

c = 2 42 in
06N-KOH

c = 057 in
0 5 N-HCI

c = 2 in
water

c = 6 5 in
water

c = 2 0 in
6N-HC1

c = 9 34 in
1 N-HCI

c = 10 4 in
water

Rf values***

Aqueous
phenol

089

031

078
061

047

077

088

063

081

040

036

041

086

Colhdine-
Lutidme

017

02

055

028

023

0 11

021

028

024

076

iutanol-
Ac acid

02

03

043

025

0 14

0 19

027

026

f
Toluene
sulfonyi

131

130-3

175

147

Phenyl
urea

102

182

184

164

197

156

Benzoyl

298
(mono).
235
(di)

104

132

99 (di)

153
(mono)

235
(mono).
149 (di)

189

1875

210 5

170

3,5
Dinitro
benzoyl

150

153

196

179

Picrate

217
(mono).
190
(di)

192 3

154

206

266

180

202

Miscellaneous

Monocarbo-
benzyloxy.
175

Acetyl, 199,
Carboben-
zyloxy, 120

Acetyl, 296, al

Acetyl, 135

Carboben-
zyloxy, 164

Hydrochlonde,
120

2-Naphthalene-
sulfonyl, 261

Phenylhy-
dantoin, 144

Acetyl, 229

Monohydro-
chlonde 235
Dihydrochlo-
nde, 193 a,t-
Dicarboben-
zyloxy, 150

Carboben-
zyloxy, 165

3,5-Diacetyl,
1 84, Et ester.
84

Carboben-
zyloxy, 121

Carboben-
zyloxy, 120

N-Chloro-
acetyl,20l.
Me ester 156

Phenylhy-
dantom.
154 5

* Derivative data given in order m p , crystal color, solvent from which crystallized
** Decomposition points of ammo acids are only a first doubtful identification as they depend on velocity of heating and other conditions

***Aqueous phenol 80% w/w, for basic ammo acids 3 vol — "/„ of a cone aq NH, has to be present (in a separate vessel) in the chamber, otherwise low
values are obtained, Collidme-lutidme mixture 2,6-lutidme (100 ml ), 2,4,6-collidme(100ml ), water(IOO ml ), diethylamme (3 ml ), Butanol-acetic
acid-water 40ml 10 ml 10ml
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TABLE X V I I . O R G A N I C DERIVATIVES OF A M I N O ACIDS
(Listed in order of increasing decomposition temperatures)* ** (Continued)

No

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

Name

DL-0-Amino-
hydrocinnamic
acid

DL-Homo-
aspartic acid
(a-Ammo-a-
methyl suc-
cimcacid)

D-0-Amino-
hydrocinnamic
acid

L-/J-Amino-
hydrocinnamic
acid

3-Amino-
salicylic acid

DL-Allo-
threonine

DL-Arginine

4-Dimethyl-
aminobenzoic
acid

0-\mlao-0-
phenyliso-
butyric acid

DL-Isoserine

DL-Serine

4-Hydroxy-
phenylglycine

Isoaspartic acid
(a-Ammo-a-
methylmalonic
acid)

DL-Threonine

DL-a-Amino-
phenylacetic
acid

L-Cystine

DL-a-Amino-
hydratropic
acid(DL-a-
Phenyl-
alanine)

Decomp
temp ,

•c

231

232

234-5

234-5

235

237

238

242

243

246

246

248

250

251

256
(subl )

260

260
(subl )

Specific rotation

WD

70

-75

-2144

-700

T,PC

20

25

244

185

Cone (C)and
solvent

water

water

c = 1 O m
1 02 N-HCI

c = 04 in 02
N-NaOH

Rf values***

Aqueous
phenol

050

089

039

036

050

Colhdme-
Lutidme

034

0 17

028

034

Butanol-
Ac acid

02

027

035

0 1

P-
Toluene
sulfonyl

213

204 5

Phenyl
urea

184

169

160

Benzoyl

194 6

189

176
(mono).

230 (di,
anh ),
176(</;,
h y d )

205

151

149-50

117

177 8

175, al

181 (di)

3,5-
Dmitro-
benzoyl

145

180

Picrate

200
(mono).
\96(di)

Miscellaneous

Hydrochlonde,
218, Formyl,
128-9, Acetyl,
161, al

Amide, 266

N-Formyl,
142-3

N-Formyl,
142 3

Acetyl, 215, N-
Benzenesul-
fonyl, 194

Amide, 206,
Amlide, 182 3

Phenylure-
thane, 183-4

Carboben-
zyloxy, 125

Monoacetyl,
203, Diacetyl,
174 5, Amide,
135

Diamide, 200 1
Heat — » ala-
nme, 295 d

Phenylhydan-
tom, 164

Acetyl, 1985,
Formyl, 180

Dicarboben-
zyloxy, 123

N-Carbo-
ethoxy, 191,
al

* Derivative data given in order m p , crystal color, solvent from which crystallized
** Decomposition points of ammo acids are only a first doubtful identification as they depend on velocity of heating and other conditions

'"Aqueoui phenol 80",,w/w for basic ammo acids 3 v o l — % of a cone aq NH, has to be present (in a separate vessel) in the chamber, otherwise low
values are obtained, Collidine-lutidme mixture 2,6-lutidme (100 ml ), 2,4,6-collidme(100ml ), water (100 ml ), diethyUmme (3 m l ) , Butanol-acetic
acid-water 40ml 10ml 10ml
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TABLE X V I I . O R G A N I C D E R I V A T I V E S OF A M I N O ACIDS
(Listed in order of increasing decomposition temperatures)* ** (Continued)

No

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

Name

Glycylglycine

DL-^-Phenyl-
alanine

DL-Aspartic
acid

DL-a-Amino-
octanoic acid

L-Aspartic acid

DL-a-Amino-
nonanoic acid

L-Hydroxy-
proline

DL-Trypto-
phane

a-Aminoiso-
bulyric acid

DL-a-Amino-
heptanoic acid

DL-Methionine

5-Ammosalicy-
lic acid

DL-I.anthionine

L-Methionine

L-( + )-Iso-
leucine

L-Pheny!ala-
nine
j-Hexahydru-
tyrosine

DH - )-lso-
leucine

I,-Histidine

j-Cysteic acid

Decomp
temp ,

•c

260

264

270
(>300)

270

270

273

274

275

280

281

281

283

283

283

283
320

285

285

288.
253

289
260

Specific rotation

Mo

246

-473

-752

-8 11

406

1 29

-35 1

-4086

30

-390

66

T 'C

24

20

225

25

20

20

20

20

2 2 7

25

20

Cone (C)and
solvent

c = 2 0 in
6N HCI

c = 1 31 in
1 N-HCI

c = 1 O m
water

c = 08 in
water

= 5 1 in
6 1 N-HCI

c = 3 1 in
water

= 1 94m
water

= 4 53 in
6 1 N-HCI
= 1 5 in

6N-HC1
= 1 13m

water
- 1 85g in

25 ml water

Rf values*"

Aqueou
phenol

039

085

0 19

089

0 19

063

075

074

081

026

081

084

085

084

069

Collidme-
Lutidine

048

0 2 1

055

0 2 1

^

028

050

032

042

0 11

042

045

048

045

027

Butanot
Ac acic

022

068

024

024

050

055

055

072

068

072

02

f-
Toiuene-
sulfonyl

178

134 5

140

153

176

105

30-2

64

30 2

202 4

Phenyl
urea

176

182

162

175

21

81

21

Benzoyl

208

188

119
(hyd ),
176
(anh )

128

185

128

100
(mono)
92 (di)

198

135

145

252

95 8
(dt)

17

46

17

230
(mono)

3,5
Dmitro
benzoyl

210

240

94 5
(hyd ),
150
(anh )

93

89

Picrate

173

6

Miscellaneous

Carboben-
zyloxy, 178

Carboben
zyloxy, 103

Carboben-
zyloxy, 1 16

Carboben-
zyloxy, 1 16

N-Benzenesul-
fonyl 185
Carboben
zyloxy, 169-70

1-Naphthyl-
urea, 198

Aeetyl, 1 14,
Formyl, 100,
Carboben-
zyloxy, 1 12

Monoacetyl,
218 Diacetyl,
184

Aeetyl, 98 9
1-Naphthyl-
urea, 188

•ormyl, 156

Carboben-
zyloxy, 126 8
M-4-Nitro-
benzoyl, 225

"ormyl, 156

Carboben-
zyloxy, 209

Jiphenylacyl
ester, 203

* Derivative data given m order m p , crystal color, solvent from which crystallized
* Decomposition points of ammo acids are only a first doubtful identification as they depend on velocity of heating and other conditions
'Aqueous phenol 80", w/w for basic ammo acids 3 vol—"/ of a cone aq N H , has to be present (in a separate vessel) in the chamber, otherwise low

values are obtained Collidine-lutidme mixture 2,6-lutidme (100 ml ), 2,4,6-collidme(100ml ), water (100 ml ), diethylamme (3 ml ) Butanol-acetic
jcid-water 40ml 10 ml 10 ml
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TABLE XVII . O R G A N I C DERIVATIVES OF A M I N O ACIDS
(Listed in order of increasing decomposition temperatures)* ** (Continued)

No

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

Name

L-Tryptophane

DL-N-Methyl-
a-aianine

DL-Isoleucine

M+»-«-
Aminobutyric
acid

DL-I.eucine

DL-a-Amino-
a-methyl-
valeric acid
(DL-a-Ammo-
a-methyl
pentanoic
acid)

DL-Alanine

D-a-Amino-
hydratropic
acid

L-Alaninc

DL-Norleucine

0L-Valine

L-Djenkolic
acid

D-N-Methyl-
a-alaninc

Taurine

M+)-
Norleucine

DL-Norvaline

Creatine (a-
Methylguan-
idoacetic acid)

4-Aminocyclo-
hexanecar-
boxylic acid

Decomp
temp ,

°C

290
252

292

292, 275
s h

292, 303
s h

293,
s h 332
295,

s h

295

295
(subl )

297

297
327

298,
s h , 282

300-50

300

300-5

301

303, s h

303

303-4

Specipc rotation

too

-31 5

6 17

1865

700

147

2 7

-605
-475

56

21 3

626

T,'C

22 7

20

19

18

15

22

205
25

20

20

20

^

Cone (C)and
solvent

c = 1 O m

water
c = 2 42 in
0 5 N -
NaOH

c = 48m
6N-HC1

water

c = 58m
0 97 N-HC1

c = 10 3 in
water

l%m
1N-HC1

2% m
1N-HC1

water

c = 425 in
6N-HC1

c = 07 in
water

Rf values***

Aqueous
phenol

075

084

0 7 1

084

060

060

084

078

040

042

084

080

Collidme-
Lutidme

050

045

031

045

028

028

045

036

0 13

045

039

Eutanol
Ac acid

0 5

072

045

073

038

038

074

06

074

065

p-
Toluene
sulfonyl

176

141

139

133

124

110

Phenyl
urea

66

20

165

164

117

Benzoyl

183

118

121

137 41

166

151

132

166
(mono)
88(<ft)

53

35-
Dinitro-
benzoy!

233

187

177

158

Picrate

218 20

Miscellaneous

Carboben-
zyloxy 126

Methylamide,
43, Hydro-
chloride, 110

Formyl, 121

Formyl, 126,
1-Naphthyl-
urea, 195

1-Naphthyl-
urea 196

Carboben-
zyloxy, 1 1 4 5

Formyl 194 5

Carbobenzyl
oxy, 84 1-
Naphthyl-
urea, 220 2

Formyl, 114

Hydrochlonde,
165 6

N-Me,241,
N-Et , 147

Formyl, 1 15-6,
2-Naph-
thalenesul-
fonyl, 149

Formyl, 132,
Phenylhy-
dantoin, 103

Diacetyl, 165

Heat — » lactam.
191-2

'Derivative data given in order m p , crystal color, solvent from which crystallized
"Decomposition points of ammo acids are only a first doubtful identification as they depend on velocity of heating and other conditions

'"Aqueous phenol 80",,w/w for basic ammo acids 3 vol — " , , o f a c o n c a q NH, has to be present (in a separate vessel) in the chamber, otherwise low
values are obtained. Collidme lutidme mixture 2,6-lutidme (100 ml ), 2,4,6-collidme(IOOml ), water (100 ml ), diethylamme (3 ml ) Butanol-acetic
acid-water 40ml 10 ml 10ml
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TABLE X V I I . O R G A N I C D E R I V A T I V E S O F A M I N O ACIDS
(Listed in order of increasing decomposition temperatures )* * * (Continued)

No

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

Name

DL-a-Amino-
butyric acid

meso-Laa-
thionine

Creatinine

L-a-Amino-
phenylacetic
acid

mesO'2^3~Dl-
aminosiiccinic
acid

M+HMorva- .
line

L-Tyrosine

L-(+)-Valine

L-Leucine

DL-Tyrosine

1-Aminocyclo-
hexanecar-
boxylic acid

DL-2,3-Di-
aminosuccinic
acid

DL-Ornithine

L-( + l-Alloiso-
leucine

DL-Lysine

L-Cysteine

Decomp
temp

•c

304

304

305,
260

305 10

306

307

314-8
r h

290 5
s h
315

337

340 r h ,
295
s h

350, 320
s h

Specific rotation

Mo

- 1 1 1 0,
-157

230

-864

-132

288

15 1

-108

38 1

T 'C

20,
20

20

20

18

20

259

247

20

Cone (C)and
solvent

water dil
HCI

c = 10m
10% HCI

c = 4 4 in
6 3 N HCI

c = 091 in
3 N-NaOH

c = 3 4 in
6N-HCI

c = 20m
6N-HCI

c = 2 0 in
water

c = 3 97 in
6N-HC1

Rf values'"

Aqueous
phenol

071

026

080

0 5 1

078

084

051

079

081

057

Collidme-
Lutidme

031

0 I I

039

051

036

045

051

0 11

0 11

Butanol
Ac acid

045

045

060

073

045

0 15

0 14

P
Toluene
sulfonyl

N- 188

147

124

224 6

188
(mono)

Phenyl
urea

170

104

115

192

151

196

Benzoyl

147

198 200

64

N- 166
7,211

2(<fc)

127

118

N- 197

164 (di)
hyd

4 N
285-8,
188
(di)

249
(mono):
146

(</')

3 5
Dinitro
benzoyl

(dl)2\2
hyd

157 8

187

252 4
(di)

Picrate

220

209-10

208 (di)

225
(mono]

Miscellaneous

1-Naphthyl-
urea, 194,
Phthalyl, 96

Dicarbo-
benzyloxy.
139-40

Acetyl 191.
Formyl 190

Diacetyl, 235

Acetyl, 137

N-Acetyl, 148,
Diacetyl, 172,
N-Carboben-
zyloxy, 101

Carboben-
zyloxy, 64-5

Hydrochlonde,
310

Diacetyl, 235

Formyl, 126, 1-
Naphthylurea,
1 66, Benzene-
sulfonyl, 147

Monohydro-
chlonde,
260 3, Dihy-
drochlonde,
187-9

S-Benzyl,216,
Oxid — L-
cystme, 260 d
Hydrochlo-
nde, 175-8,
{<*}$ 9 5 (c =
2 in water)

'Derivative data given in order m p , crystal color, solvent from which crystallized
"Decomposition points of ammo acids are only a first doubtful identification as they depend on velocity of heating and other conditions

***Aqueous phenol 80",w/w for basic ammo acids 3 v o l — ° , , o f a c o n c aq N H , has to be present ( in a separate vessel) in the chamber otherwise low
values are obtained Collidme-lutidme mixture 2.6-lutidme (100 ml ) 2.4 6-colhdme(IOOml ). waterflOO ml ) diethvlamme (3 ml ) Butanol-acetic
acid-water 40ml 10 ml 10ml
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EXPLANATIONS AND REFERENCES TO TABLE XVIII

Acetamide IAcetyl derivative) *

RNH2 + (CH3CO)2O -- CHjCONHR + CHjCOOH

RR'NH + (CH3CO)2O — CH3CONRR' + CHjCOOH

Acetamide

For primary and secondary amines only
From the amine with acetic anhydride without solvent
For directions and examples see Cheroms, pp 591 593, Linstead, p 60, Vogel, p 652, Wild, p 218, J J

Sudborough, J Chem Soc ,19, 533 (1901), L C Raiford, R Taft and H P Lankelma, J Amer Chem Soc ,
46,2051(1924)

From the amine with acetic anhydride in aqueous sodium hydroxide
See F D Chattaway,./ Chem Soc , 2495 (1931)
From the amine with acetic anhydride in pyridme
See Cheroms, pp 590,592 593
From the amine hydrochlonde with acetic anhydride in aqueous sodium acetate
See Linstead, p 60, Vogel, p 652
From the amine with acetic anhydride in water
See Shrmer, p 226
From the amine with acetic anhydride in acetic acid
See Wild.p 218

Benzamide (Benzoyl derivative) *

RNH2 + C6H5COC1 — C6H5CONHR + HC1

RR'NH + C6H5COC1 — C6H5CONRR' + HC1

Benzamide

For primary and secondary amines only
From the amine with benzoyl chloride in aqueous sodium hydroxide
For directions and examples see Cheroms, pp 591, 593-594, Linstead, p 60, Vogel, p 652, Wild, p 219
From the amine with benzoyl chloride in a pyndme-benzene mixture
See Shrmer, p 226
From the amine with benzoyl chloride in benzene
See Shrmer, p 227
From the amine with benzoyl chloride in an aqueous sodium hydroxide-chloroform mixture
See Shrmer, p 226
From the amine with benzoyl chloride
See Vogel, p 653

Benzenesulfonamide (Benzenesulfonyl chloride derivative) *

RNH2 + C6H5SO2C1 — C6H5SO2NHR + HC1

RR'NH + C6H5SO2C1 -» C6H5SO2NRR' + HC1

Benzene-
sulfonamide

For primary and secondary amines only
From the amine with benzenesulfonyl chloride in aqueous sodium hydroxide
For directions and examples see Cheroms, pp 595 596, Shrmer, pp 103-104, Vogel, p 653, O Hinsberg,

Chem Ber , 23, 2962 (1890), 38, 906 (1905)
From the amine in aqueous sodium hydroxide with benzenesulfonyl chloride in methanol
See Cheroms, p 596
From the amine with benzenesulfonyl chloride in benzene
See Wild, p 221
From the amine in aqueous sodium hydroxide with benzenesulfonyl chloride in acetone
See Wild, p 221
From the amine with benzenesulfonyl chloride in aqueous pyridme
See Wild, p 221
From the amine with benzenesulfonyl chloride in pyridme
See Vogel, p 653

'Derivatives recommended for first trial
W A R N I N G This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLE XVIII (Continued)

From the amine with benzenesulfonyl chloride in aqueous sodium hydroxide
See Wild, p 221

p-Toluenesulfonamide (p-Toluenesulfonyl chloride derivative) *

RNH2 + C H 3 — ^ — S O 2 C 1 — CH3—<? V- SO2NHR + HC1

RR'NH + CH3—(x J— SO2C1 — CH3—(f V- SO2NRR' + HC1

/>-Toluenesulfonamide

For primary and secondary amines only
From the amine with/>-to!uenesulfonyl chloride in aqueous sodium hydroxide
For directions and examples see Cheroms, p 595, Linstead, p 60, Shriner, pp 103 104, Vogel, p 653
From the amine with/7-toluenesulfonyl chloride in benzene
See Wild, p 221
From the amine with/>-toluenesulfonyl chloride in acetone
See Wild, p 221
From the amine with /Moluenesulfonyl chloride in pyndme
See F Bell, J Chem Soc , 2787 (1929)
From the amine with p-toluenesulfonyl chloride in aqueous pyndme
See Wild, p 221

Phenylthiourea *

RNH2 + C6H5N=C=S -» C6H5NHCSNHR

RR'NH + C6H5N=C=S — C6H5NHCSNRR'

Phenylthiourea

For primary and secondary amines only
From the amine with phenyhsothiocyanate in alcohol
For directions and examples see Cheroms, pp 599-600, Shriner, p 227, Vogel, p 422, Wild, p 227, T

Otterbacher and F C Whitmore, J Amer Chem Soc , 51, 1909 (1929)
From the amine with phenyhsothiocyanate without solvent
See Vogel, p 422, Wild, p 227, N A Lange, H L Ebert and L K Youse, J Amer Chem Soc, 51, 1911

(1929)

1-Naphthylthiourea *

RNH2 + 1-C10H7N=C=S -» 1-C|0H7NHCSNHR

RR'NH + 1-C|0H7N=C=S -» 1-C|0H7NHCSNRR'

1-Naphthylthiourea

For primary and secondary amines only
From the amine with 1-naphthyhsothiocyanate in ethanol
For directions and examples see Cheroms, pp 600-601, Vogel, p 422, Wild, p 227, C M Suter and

E WMoffet .y Amer Chem Soc , 55, 2497 (1933)
From the amine with 1-naphthyhsothiocyanate without solvent
See Vogel, p 422, Wild, p 227, C M Suter and E W Moffett.y Amer Chem Soc , 55, 2497 (1933)

Phenylurea

RNH2 + C6H5N=C=O — C6H5NHCONHR

RR'NH + C6H5N=C=O — C6H5NHCONRR'

Phenylurea

For primary and secondary amines only
From the amine with phenyhsocyanate in petrol ether

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLE XVIII (Continued)

For directions and examples see Lmstead, p 61, Wild, pp 223 224
From the amine with phenyhsocyanate without solvent
See N A Lange, H L Ebert and L K Youse, J Amer Chem Soc , 51, 1911 (1929)

1-Naphthylurea *

RNH2 + 1-C|0H7N=C=O — 1-C IOH7NHCONHR

RR'NH + 1-CIOH7N=C=O — 1-C|0H7NHCONRR'

1 Naphthylurea

For primary and secondary amines only
From the amine with 1-naphthylisocyanate without solvent
For directions and examples see Cheroms, p 599, H E French and A F Wirtel, J Amer Chem Soc,

48, 1736(1926)
From the amine with 1-naphthylisocyanate in petrol ether
See Lmstead, p 61, Wild, pp 223 224
From the amine with 1-naphthylisocyanate with water
See Wild, p 224

Picrate *

RNH2 + O2N—(' V-OH -* RNH 2 -O 2 N

NO2 NO2

Picrate
(Molecular complex)

For primary, secondary and tertiary amines
From the amine with picric acid in njethanol or in ethanol
For directions and examples see Cheroms, pp 603 604, Lmstead, p 50, 61, Shnner, p 229, Vogel, pp

422-423, Wild, p 212
From the amine with picric acid in water
See Vogel, p 422
From the amine with picric acid in acetone or benzene
See Wild, p 212
From the amine with picric acid
See Shnner, p 229

3,5-Dmitrobenzoic acid salt *

NO2 NO2

R3N + <f \-COOH — / V-COO" R3NH +

NO2

Trialkylammonium
3,5-dmitrobenzoate

Especially for tertiary amines
From the amine with 3,5-dimtrobenzoic acid in methanol or ethanol
For directions and examples see Cheroms, pp 602 603, Wild, p 215, C A Buehler, E } Currier and R

Lawrence, Ind Eng Chem , Anal Ed, 5, 277 (1933), C A Buehler and i D Calfree, Ind Eng Chem , Anal
Ed, 6, 351 (1934)

fi-Resorcyhc acid salt
OH

R3N + HO—(7 x)—COOH — HO—^ ^>—COO"R3NH+

i8-Resorcylic acid Trialkylammonium resorcylate

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives

293



EXPLANATIONS AND REFERENCES TO TABLE XVIII (Continued)

Especially for tertiary amines.
From the amine with /J-resorcylic acid in ether.
For directions and examples see: Cheronis, p. 603; K. W. Wilson, F. E. Anderson and R. W. Donohoe,

Anal.Chem., 23,1032(1951).

CMoroplatinic acid salt*

R3N + HjPtClfi — [R3NH]2
+PtCI6"

Chloroplatmate

Especially for tertiary amines.
From the amine in aqueous hydrochloric acid with aqueous chloroplatinic acid.
For directions and examples see: Shriner, p. 230; Wild, p. 213.

Hydrochloride.

RNH2 + HC1 — [RNH3
+]CF

Hydrochloride

For primary, secondary and tertiary amines.
From the amine with gaseous hydrogen chloride in ether, benzene or chloroform.
For directions and examples see: Cheronis, p. 601; Shriner, p. 224; Wild, p. 211.
From the amine with dilute aqueous hydrochloric acid.
See: Wild, p. 211.

Methiodide*

R3N + CH3I — [R3NCH3
+]r

Methiodide

Especially for tertiary amines.
From the amine with methyl iodide without solvent.
For directions and examples see: Linstead, p. 61; Shriner, p. 228; Vogel, p. 660; Wild, p. 232.
From the amine with methyl iodide in isopropyl ether.
See: Cheronis, p. 604.
From the amine with methyl iodide in ether or benzene.
See: Vogel, p. 660.

Metho-p-toluenesulfonate (Methyl p-toluenesulfonate). *

R3N + CH3—(f —S03CH3 -~ C H 3 — - SO3~ [R3NCH3]+

Metho-p-toluenesulfonate

Especially for tertiary amines.
From the amine with methyl p-toluenesulfonate in isopropyl ether.
For directions and examples see: Cheronis, p. 604.
From the amine with methyl p-toluenesulfonate in benzene.
See: Linstead, p. 62; Shriner, p. 229; Vogel, p. 660; Wild, p. 233; C. S. Marvell, E. W. Scott and K. L.

Amstutz, J. Amer. Chem. Soc., 51,3638 (1929).

•Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.
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TABLE X V I I I . O R G A N I C D E R I V A T I V E S OF AMINES
1. Primary and secondary amines a) Liquids 1) (Listed in order of increasing atmospheric b.p. )*

No

1

2
3

4

5

6

7
8
9

10
11

12
13

14

15

16
17

18
19

20

21

22

23

24

25

26

27

28

Name

Methylamme

Dimethylamme
Ethylamine

Isopropylamine

Ethyl methyl amine

/cr/-Bulylamine

n-Propylamine .
Isopropyl methyl amine
Cyclopropylamine

Ethyleneimine
Diethylamine

Allylamine
DL-jec-n-Butylamine
(2-Ammobutane)

u/Mym-Dimethylhydra-
zine

Trimethyleneimine
(Azetidme)

Isobutylamine
n-Butylamine

2-Amino-2-methylbutane
DL-jeoButyl methyl
amine

Ethyl propyl amine

Svm-Dimethylhydrazine

Cyclobutylamine

Di-isopropylamine

Pyrrolidine

n-Butyl methyl amine

5-Amino-l-pentene

DL-2-Amino-fl-pentane
(jeon-Amylamme)

Isoamylamine

Boiling
point,

•c

-6

7
165

19
33

36

46

49
50
50

56
56

58
63

63

63

69
77

78
78 9

80 1

81

82

84

89

90-1

91-4

92

96

Melting
point,
•c "o

1 377"

1 379418

1 3901"

1 421 20

1 3873'"

1 419422

1 395"

1 4075 22

1 428724

1 3988"
1 401

1 3966

1 420920

1 4363"

1 427015

14018'8

1 409618

Density
g/ml

0699;-"

0 6804S
0 7057','

0691i"

0700415

0714f
0 7026J9

0 824|°

0 83224

07108J8

0 7436|§
071820

0 791422

0 843620

0 72425

0740 120

0756?
0 74015

07732 4

0 8274f

0 832820

0 72222

0 85222

0 7367J5

0 73842°

0751"

Acet amide

28

101 2

Benzamide

80

41
71

134

84

99

42

76

57

Benzene
sulfon-
amide

30

47
58

26

36

120
(di)

42

39
70

53

P-
Toluene
sulfon-
amide

75

79
63

52

52
60

64
55

78

123

Phenyl
thiourea

113

135
106

135
101

120

63
120

34

98
101

82
65

102

Picrate

207,
215

158
165

196

198

135
135
149

142
155

140
139 40

166-7

150
151

183
78

147 50

140

112,
yel ,
163-
4, red

111

138

Miscellaneous

l-Naphthylurea,200,
1 -Naphthylthiourea,
143

Chloroplatmate, 207,
Hydrochlonde, 126-
30

Hydrochlonde, 270-
80

1-Naphthylurea, 196
Phenylurea, 131
Hydrochlonde, 100

Oxalate, 115
1 -Naphthylthiourea,

108

Hydrochloride,81-2,
Oxalate, 142, Sulfate,
105

Chloroplatmate, 203,
Chloroaurate, 192

1-Naphthylurea, 149,
1 -Naphthylthiourea,
108-9, Hydrochlo-
nde, 195

Chloroplatmate, 151

Hydrochlonde, 225,
Chloroplatmate, 198,
Chloroaurate, 86

Oxalate, 119, Hydro-
chloride, 168

Chloroplatmate,
210 5

N-Nitroso,48,
Chloroplatmate,
186 9, Hydrochlo-
ride,216-7

Hydrochlonde, 170,
Chloroplatmate, 205

Chloroplatmate, 166,
Chloroaurate, 195

Hydrochlonde, 168,
Oxalate, 226, 131
Chloroaurate, 82-3

1-Naphthylurea, 132

•Derivative data given in order m.p , crystal color, solvent from which crystallized.
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TABLE X V I I I . O R G A N I C D E R I V A T I V E S O F A M I N E S
1. Primary and secondary amines a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued)

No

29

30

31
32

33

34
35
36
37

38
39

40

41

42

43

44

45
46
47

48
49
50

51

52
53

54
55

56

57

Name

D-2-Methyl-n-butyl-
amine (acttve-Amyl

amine)
2-Methylpyrrolidine

3-Methylpyrrolidine
n-Amylamine

2-(Methylamino)-n-
pentane

Piperidine
2-Aminodiethylether

fli-n-propylamine
2,5-Dimethylpyrrolidine

2,4-Dimethylpyrrolidine
1,2-Ethylenedianiine

L-2-Methylpiperidine

DL-2-Methylpiperidine

DI^l,2-Diaminopropane

Isohexylantine

DL-3-Methylpiperidine

2,6-Dimethylpiperidine
n-Hexylamine

3-Anrino-n-nexaae

Morpholine

Cyclohexylaminc
Trimethylenediamine

( 1 ,3-Diammopropane,
1 ,3-Propylenediamme)

2,2,6-Trimethyl-
piperidine

Di-isobutylamine

4-Amino-H -heptane

M-Diaminobutane
2-Amino-H -heptane

unsym-Dietby\ethy\ene-
diamine

Forfyrylamine (a-

Furylmethylamme)

Boiling
point

•c

96

97 8

103 5
104

105

106
108 9
109 10
110 3

115 7
116

117

118-9

119-20

125

126

127-8
130
130

130
134
136

138 9

139
139 40

141 2
142

145

145 6

Melting
point,
•c

8 5

50 1

-19

-77

"D

1 448020

1 453020

1 4101"'
1 4046 '"
1 435715

1 4325 M

1 45426

1 4464 "

1 446"

1 4366"

1 437220

1 4093ZO

1 4199"

Density
g/ml

075051s

084"

0 8654°
076142 0

0 947 '"

0 86061°
085121"
0 73841°
08185^

0 82971°
0 898 f

0 843614

0878'5

0 758f

0 84524

08161s

0 7631s

081911°
0 8841s

0 745f
0 7671°

0 7665 jo

082711

Acetamide

1 72 (dl )

1 39 (di )

101
1.3-di

126, 107

86

Benzamide

48

244 (di )

45

192(rfi)

1 1 1
40

75
149
1,3-rfi

140 147

Benzene
sulfon
amide

93 4

51

168

(di)

50
96

118
89
96

55,57

p
Toluene
sulfon-
amide

96

360
(di)

55

147

148

Phenyl
thiourea

69

101

69

102

77

136
148

113

115
[mono).

'

Picrate

885

95

106
139

77 8

152
122
75
117 8

116 7
233

(di)
116 7

164

135
(di)

123 5

138
(di)

162 4
126

146

250

I9S 6

121

240-5

150

Miscellaneous

[a]2,5 -586, Hydro-
chlonde, 176,
Chloroplatinate, 240

Oxalate, 178 9,
Chloroplatinate,
172 3 (anh ), 206-7,

rapid htng Picrate of
N-methyl denv , 235

Chloroplatinate, 194
2-Naphthylthiourea,

114
Chloroplatinate, 138

Picrolonate, 204

1-Naphthylurea, 93
Hydrochlonde, 188
90, Chloroplatinate,
225

Chloroplatinate, 210

Hydrochionde, 190.

Chloroplatinate, 194
Hydrochlonde, 207,

Oxalate, 125

Hydrochlonde, 220,
Oxalate, 166,
Chloroplatinate, 200

Hydrochlonde, 172,
N-2,4-Dmitrophenyl
denv , 67

Chloroplatinate, 212

Hydrochlonde, 227,

Chloroplatinate,
190 200

Chloroplatinate, 240

Hydrochlonde, 236,
Chloroaurate, 128

Hydrochlonde, 246-7,

Chloroplatinate, 235
Hydrochlonde, 171 2
Hydrochlonde, 133,

Oxalate, 204-5,
Chloroaurate, 63 4

Chloroplatinate, 211

Oxalate, 145, With
CO2 from air —•
comp , 75, Hydro-

chloride, 1 10

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I I I . O R G A N I C D E R I V A T I V E S OF A M I N E S
1. Primary and secondary amines a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued)

No

58

59

60

61

62

63

64

65

66

67

68
69
70
71

72

73

74

75

76

77

78
79
80
81

82

83

84

85

86

87

Name

Cyclohexyl methyl
amine

2-Elhylpiperidine («•
Ethylpipendme)
2,2,4-Trimethyl-
piperidine

Sjm-Diethylethylene-
diamine

4-Ethylpiperidine
(•y-Ethylpipendme)

3-Ethylpiperidine
(^-Ethylpipendme)

fl-Heptylamine

Di-n-butylamine

Tetramethylenediamine
(1,4-Diammobutane,
Putrescme)

DL-2-Hydroxy-n-
propylamine (Isopro
panolamme)

Hexahydrobenzylamine
Cyclohexyl ethyl amine
2-Ethylcyclohexylamine
2-Aminoethyl alcohol

(Ethanolamme)
3-Amino-2-hydroxy-

pentane

2-Aminopropyl alcohol

2-Amino-3-hydroxy-
pentane

2-Fluoroaniline

Pentamethylenediamine
( 1 ,5-Diammopentane,
Cadaverme)

n-Octylamine

S-Methyl-2-pyrazoline
Benzyl methyl amine
Aniline
Benzylamine

4-Fluoroanilinc

DL-a-Phenylethylamine
(a-Ammoethyl-
benzene)

1 ,2-Diaminocyclohexane

3-Fluoroaniline

Di-isoamylamine

3-Aminopropyl alcohol

Boiling
point,

•c

145 7

146 7

148

149 50

151

153

155

159

159

163

163 5
164
170 1
171

172

173-6

174

176

178 80

180

180
181
184
184-5

186

187,
185

187

87-8,
yel

187-8

188

Melting
point,

•c

-23

27

-35
-29

-1

-44

no

1 450325

1 41 954**

1 464618

1 468220

1 453920

1 4458

1 5863 M

1 5401

1 519520

1 422921

1 45726

Density
g/ml

086518

08321S

0876°

0871Je

0 77720

087725

0973"

0 872°
0868°
0 874420

1 022J"

0 90618

0 928924

09174°

0 77720

0945!!
1 022f
0 98261"

1 1725J0

09395'5

160"

0 7672 1'

0 982f

Acetamide

137(</i)

80

114
65

152

57

260 (<//)

84

Benzamide

85-6

177 (A)

98, 107

113

135 (A)

156

160
105

1 85

120

Benzene
sulfon-
amide

64-5

74-5

121-2

119

112
88

P-
Toluene
sulfon-
amide

224
(di)

95
103
116,

185

Phenyl
thtourea

75

86

148

54
156

72

Picrate

170

133

63

121

59

249-50

(di)

142

184 6
133
190
160

237

112

126
117-8
180
194

210 5
(di)

945

222

Miscellaneous

Hydrochlonde, 193

Hydrochlonde, 181,
Chloroplatmate, 202

Chloroplatmate, 215,
Methiodide, 266

Hydrochlonde, 260,
Chloroplatmate, 223,
Chloroaurate, 220

Chloroplatmate, 173,
Chloroaurate, 105

Hydrochlonde, 141,
Chloroplatmate, 183

1-Naphthylthiourea,
68 9

1 Naphthyl thiourea,
123

Chloroplatmate, 195,
Hydrochlonde, 73

Hydrochlonde, 254
Hydrochlonde, 184
Chloroplatmate, 239
1-Naphthylurea, 186

N-Chloroacetyl denv ,
52 60, Monooxalate,
166, Dioxalate, 204

Hydrochlonde, 86,
Chloroplatmate,
198 9

Chloroplatmate, 154,
Picrolonate, 215

Picrate of N,N-
dimethyl denv , 1 3 1

1 Naphthylthiourea,
72

Phenylurea, 127
Chloroplatmate, 197

N-4-Nitrobenzoyl
der iv , 181

Hydrochlonde, 158

Hydrochlonde, 280

1-Naphthylurea, 95,
Methiodide, 221

Chloroplatmate, 199

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I I I . O R G A N I C DERIVATIVES OF AMINES
1. Primary and secondary amines a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued)

No

88
89

90
/91

92

93
94

95
96

97

98

99

100

101

102

103

104

105

106

107
108
109

410
111
112

113

114
115

116
117

118

119

Name

1 ,2,3-Triaminopropane
4-Aitlino-2.6-dimethyl-

piperidine
N-Methylaniline
1-Phenylisopropylamine

/3-Phenylethylamine
(/9-Ammoethylbenzene)

Benzyl ethyl amine
2-Methylaniline (o-

Toluidme)
n-Nonylamme
3-Methylanihne (m-

Toluidme)
Oi-n-amylamine

DL-2-Phenylisopropyl-
amine

N-F.thylaniline

4-Methylpyrazole

3-Methylbenzylamine
(m-Xylylamme)

2-Chloroaniline

N,2-Dimethyl-
aniline (N-Methyl-o-
toluidme)

2-Methylbenzylamine
(o-Xylylamme)

4-Methylbenzyiamine
(/>-Xylylamme)

3-Methylpyrazole

1-Phenylpropylamine
2-Phenylpropylamine
N,4-Dimethyl-
aniline(N-Methylp-
toluidme)

2-Ethylaniline
L-Menthylamine
2,5-Dimethylanilme

(p-2-Xylidme)
1-Phcnylisobutylamine

3-Methylpyridazine
2,6-Dimethylaniline

(m-2-Xyhdme)
4-Ethylaniline
2,4-Dimethylaniline

(m-4-Xyhdme)
2-Chloro-N-methyl-
aniline

2,4-Dimethylbenzyl-
amine

Boiling
point,
•c

190
195

196
196-7

198

199
200

201
203

205

205

205

207

207

209 207

208

208

208

208

208
210
210

210-11
212,207
213 5,

pa yel
214

215
215,218

216,214

217

218

218-9

Melting
point,
•c

-20

13

466

142

11 2

-6

"D

1 573"
1 518125

1 568820

1 568620

1 555920

1 49202
H»e

1 589520

1 5436 "

1 536420

1 497{fe

1 517325

1 558422

1 559121

1 512320

1 561020

1 555020

1 561 20

Density
g/tnl

0 989f
0 942420

0 958,24

0935JJ
1 005318

09901i

0 962520

1 0151°

0 96541"

1 2125f

097315

0 977J9

0 952§°

1 020J6

0 9347g5

0981020

0 973520

0 9202.0

1 0486$
0 9842 20

0 969020

0 97835°

1 1735"

Acetamide

200-2 (in)

102

51

110-1

34-5
65

64 ini-
tially, 93
on stand-
ing

54

235-40

87

56

69

107-8

29 30

83

111
145
139

177

94
133, 130

Benzamidc

2 17-8 (»r/)

63
159

116

146

49
125

60

150

99

66

88

137

115-6
85

147
156
140

168

151
192

Benzene
sulfon-
amtde

79

69

124

95

129

81

67

138

130

f-
Toluene
sulfon
amide

,

94

50
185 6

171-2

87

193,
105

232-3,
119

212

104
181

Phenyl
thiourea

87

135

136

72

89

156

135
148

204

152

Picrate

>269
220

145

174,

167
118
213

111
200

143

132
138

142

198,
156

134

90

215

204

144

182
131

194-5
215
171

166-8

143-4
180

209

133

223

Miscellaneous

Chloroplatmate, >250

Oxalate, 131, Hydro-
chloride, 236

Hydrochlonde, 184

2-Naphthylthiourea
126, Hydrochlonde,
275

Hydrochlonde 145-7

1-o-Nitrobenzoyl
deriv , 107

Hydrochlonde, 208
Chloroplatmate, 214

Chloroplatmate,
220-3

N-o-Nitrobenzoyl
denv , 120

Hydrochlonde, 190
Hydrochlonde, 123 4
N-Nitroso deriv ,52,
Hydrochlonde, 1195

Wi,8 -342

Oxalate, 120-2,
Hydrochlonde,
275 7

Hydrochlonde, 2 12,
Chloroplatmate, 226

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XVIII . ORGANIC DERIVATIVES OF AMINES
1. Primary and secondary amines a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued)

No

120

121

122

123

124

125

126
127

128
129
130
131

132

133

134

135

136
137
138

139

140

141

142

143

144

145

146

147
148

149

150

151

152

Name

2-Amino-N.N-dimethyl-

aniline
3,5-Dimethylaniline

(m-5-XyIidme)
N-Ethyl-3-methylaniline

(N-Ethyl-m-toluidme)
3,5-Dimethylbenzyl-

amine
2,3-Dimethylaniline

(o-3-Xyhdme)

l-Aminoindane(l-
Hydrmdamine)

3-Phenylpropylamine

2-Methyl-4,S,6,7-tetra-
hydroindole

N-n-Propylaniline
2-n-Propylaniline
2-Chloro-4-methylaniline
a-Amino-n-butylbenzene

rrani-9-Aminodecalin

•y-Amino-n-butylbenzene

2-Methoxyaniline

(o-Anisidme)
4-Isopropylaniline

(/j-Cumidme)
4-n-Propylaniline
N-Isobutylaniline
a-Methyl-n-phenyl-

hydrazine

4-/crr-Butylaniline

<;s-9-Aminodecalin

2-Ethoxyaniline (o-
Phenetidme)

2,4,6-Trimelhylaniline

(Mesidme)

2-Aminoindane (2-
Hydrmdamine)

3-Chloroaniline

2,2'-Diaminodielhyl-

sulfide
1,2,3.4-TeIrahydro-

isoquinoline
2-/?rr-Butylaniline
3-Amino-4Hdimethyl-

aminoltoluene
4-lsobutylaniline

4-Aminoindane (4-

Hydrindamme)
2-Aminoundecane (2-

Ammohendecane,
5?r-n-Undecylamine)

uns\ m-Ethylphenyl-
hydrazine

Boiling
point,
•c

219

220

221,215

221

221-2

222

222
222

222
222-4

223
223

223

223

225

225

225
227
227

228

228

229

229,
232

230

230
236

231 3

233

233-5
234

235, pa
yel

236

237

237

Melting
point,
•c

98

35

-25

5-6

17

-135

-3

"D

1 558 120

1 530520

1 568420

1 4922
H°C

1 515220

1 582420

,

1 498&

1 593 1M

1 579823

1 545320

Density
g/ml

0 970620

0 950?,°

0993,20

0 9765s

0 987J°

0949,8

0 9367?,°

0 9394
20

0 9289JS

0 953f

0 940i8

095 1,21

1 2225 |i

1 064f

0977'5

1 018'5

Acetamide

72

144, 140

135

47
104-5
113

183

85,88

102

93-4

92

173

127

79

216

127

72,78

46

159-61

127

126

58

Benzamtde

51

144-5

72

189

142 3

57 8

119
137
128

148 9

108, Igr

60,84

162

115

153

140

147

104

204

155

119-20

129

,

136

Benzene
sulfon
amide

86-91

54

89

132

102

137

121

154

P-
Toluene
sulfon
amide

127

122 3

179-80

164

167

138,
210

136-7

Phenyl
thiourea

153

104

136

137

193

124,
116

Picrate

138 40

200

225

221

207

152 3
141

151

200

189-91

239

177

212

200,
195

151

111

Miscellaneous

N-Formyldenv , 76

Hydrochlonde, 159,
Chloroplatmate, 182

Hydrochlonde, 245,
Chloroplatmate, 204

Hydrochlonde, 254,
N-Formyl denv , 102

Hydrochlonde, 218
Methiodide 195,

Chloroplatmate, 187

Hydrochlonde, 1 73

Chloroplatmate, 184,

Hydrochlonde, 288
N-Formyl denv , 172

Hydrochloride, 144,

Chloroplatmate, 220
N-Formyl denv , 84

Hydrochlonde, 203 4

N-Formyl denv , 59

Hydrochloride, 270-4
N-Formyl denv ,

165-6

Hydrochloride, 241

Dihydrochlonde, 131

Hydrochloride, 192 3

Hydrochloride, 84

Hydrochloride, 137,
Reduces warm

Fehhng

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES
1. Primary and secondary amines a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued)

No

153

154

155

156

157

158

159
160

^161

162

163

164

165

166

167
168

169

Y 170

,/m

172

v/173

v- 174

175

176

177
178

179

Name

jym-Ethylphenyl-
hydrazine

2-Bromo-4-me(hylaniline
(3-Bromo-p-toluidme)

1-Aminoundecane ( 1 -
Ammohendecane, n-
Undecylamme, «-
Hendecylamme)

4-Giloro-N-methyl-
aniline

4-Chloro-2-methylaniline
(5-Chloro-o-toluidme)

2-Amino-/)-cymene
(p-Cymidme)

N-Butylaniline
Phenylhydrazine

a,a'-Diamino-m-xylene
(m-Xylylenediamme)

2-Chloro-6-methoxy-
aniline(3-Chloro-o-
anisidine)

3-Ethoxyaniline (m-
Phenetidme)

4-EthoxyaniIine (p-
Phenetidme)

1,2,3,4-Tetrahydro-
quinoline

2-Aminoacetophenone

3-Bromoaniline
3-Methoxyaniline (m-

Anisidme)
3-Bromo-2-methylaniline

(6-Bromo-o-toluidme)
4-Amino-l,2,3,5-tetra-

methylbenzene (Iso-
dundme)

Dicyclohexylamine

6-Methv 1- 1 ,2,3,4-tetra-
hydroisoquinoline

4-Amino-N,N-diethyl-
aniline

4-n-Butylaniline

l-Amino-5,6,7,8-tetra-
hydronaphlhalene

7-Methyl-l,2,3,4-tetra-
hydroquinoline

4-Melhvlindole
2-Amino-4-chloro-N,N-

dimethylaniline

D L-3-Aminopropylene-
glycol (2,3-Dihydroxy-
propylamme)

Boiling
point

•c

238 9

240

240

240

241

241

241
243

245 8

246 si
d

248

248,
254

250

250 2d

251
251

254

255

255 si
d

256

261

261

261 3

264

267
267 8

268
part
d

Melting
point

•c

26

15-6

29

19 23

2 3

20

20

18

23 4

abt 20

5

"D

1 55'5

1 543"

1 538120

1 608 120

1 59324

1 62620

1 48818

1 589623

1 49'"

Density
g/ml

1 0041?

1 51 '"

1 169" s

0 994 20

0935820

1 09785°

1 065i«

1 05424

1 579f

0925'"

1 02353

0 9455°

1 0625"

1 062 f

1 175'"

Acetamide

118

48

92-4

140

71

128
107 (A)

di 134 5,
bz

123

97

137

76 7

87
81

163

215-7

103

104

105

158

90

Benzamide

100

149

60

102

56
168,

177 (A)

N,N'-rfi
172
135

103

173

75

98

120 136

176-7

153

172

126

70-2

O,N-di
109
O.O.N-
in 113

Benzene
sulfon-
amide

148

143

67

f-
Toluene
sulfon
amide

56
151

157

106

148

68

Phenyl
thiourea

172

138

136

143

Picrate

153

185-90

158

69

180
169

200

173

205

153-4

194 5
191

Miscellaneous

Hydrochlonde, 164,
Oxalate, 167

Hydrochlonde, 221

Hydrochlonde, 190

Nitrosamme, 51

Hydrochlonde, 207

Dihydrobromide, 266

Semicarbazone, 290,
Oxime, 109, Hydro-
chloride, 168d

Hydrochlonde, 167 8

Hydrochlonde, 195-7,
Methiodide, 144 5,
N-Nitroso denv , 98

Chloroplatmate,
200-2

Hydrochlonde,
259 61

Hydrochlonde, 175

Chloroplatmate, 185,
Picrolonate, 220,
O,N-<//-4-Nitroben-
zoyldenv , 139

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES
1. Primary and secondary amines a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued)

No

180

181

7o2

183

184

185

«̂ ~

186

187

188

189

Name

Diethanolamine(Dt-(2-

hydroxyethyl)-dmme)

3-(Dimethylamino)

aniline

l-(N.N-Diethylamino)

naphthalene

l-(Methylamino)

naphthalene

Dibenzylamine

rt-Aniinodiphcnyl-

methane(Benzhydryl-

amme)

1 ,2-Diphenylethylamine

23-Diphenylpropyl-

amine

2-iMethylaniinol

naphthalene

2-(N,N-Diethylamino)

naphthalene

Boiling
point,
•c

270

272

290

294

300

303-4

313

315 7

317,309

320 2

Melting
point
•c

28

".)

1 4776™

1 5961'°

1 5743"

1 5963" '

Density
g/ml

1 0966f

0995"

1 015S

1 0256,"

1 0635,',' '

1 031 '••

Acetdmide

87 69 (dl)

94 5

146 7

85 (di )

51

Benzamide

163 4

121

112

172 167

84

Benzene
sulfon-
amide

68

107

f
Toluene
sulfon-
amide

164

159

78

Phenyl
thtoured

Picrate

110

187

152 4

205 6

212 3

145

Miscellaneous

Nitrate, 69, Chloro-
platmate. 160

N-Chloroacetyl dcnv ,
102

1 ,3,5-Tnnitrobenzene
add comp,95,scar

Hydrochlonde, 256
N-Formyldenv , 132

Oxalate, 158, Chloro-
platmate, 188

Hydrochlonde, 188
90. Chloroaurate,
144 5

Hydrochlonde, 182 3

1 ,3,5-Tnnitrobenzene
add comp , 1 16, blk ,
Hydrochlonde, 177,
Chloroplatinate, 95

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I I I . ORGANIC DERIVATIVES OF AMINES
1. Primary and secondary amines a) Liquids 2) (b.p. at reduced pressure only)

(Listed in order of increasing m.p. of the corresponding acetyl derivative)*

No

1

2

3

4
5

6

7
8

9
10

11

Name

3-Aminostyrene

2-Bromo-4-ethoxyaniline
(3-Bromo-/)-phenet-
idine)

3-Aminothiophenol

2-n-Butylamline
2-<2-Aminophenyl)ethyl

alcohol
6-Amino-3,4'-dimethyl-

biphenyl
2,2-Diphenylpropylamine
2-Chloro-4-methoxy-

aniline (3-Chloro-p-
anisidine)

2-Aminostyrene
2-Aminothiophene

4,4'-Diamino-23'-
dimethylbiphenyl

Boiling
point,

•c

112 5'2

16023

180-90"

122 5'2

147 83S

165 7<

179-8222

15631

97 8s

77 9"

244 "

Melting
point,

•c "D

1 5849"

1 61302'

Density
g/ml

1 0216IS

0 953f

1 027 ">

1 0151!

Acetamide

74 5

97

N,S-di 97
di)

100
1035

104

106 7
114

129
161 2

N N'-</i
253, lelra
191

Benzamide

90, bz-
Igr,
126,
al -w

116 7

82-3

172-3

N,N'-rfi
245

Benzene
sulfon-
atnide

P-
Toluene
sulfon-
amide

Phenyl
thiourea Picrate Miscellaneous

Polymerizes readily

Hydrochlonde, 232

Hydrochlonde, 137
Hydrochlonde, 126

Hydrochlonde,
216-26

Hydrochlonde, 261
Hydrochlonde, 228

Polymerizes readily
Oxidizes rapidly,

N-2-toluenesulfonyl
denv , 183 4

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I I I . ORGANIC DERIVATIVES OF AMINES
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.

No

1
2
3

4

5

6

7

8

9

10

11

12
13
14
15

16

17
18
19
20

21
22

23

24

25

26

27

28

29
30

31

32
33
34
35

Name

Di-n-heptylamine
4-Aminostyrene
3-Bromo-4-methylaniline

(2-Bromo-/>-toluidme)
2-Amino-3-mcthylpyridine (2-

Amino-j8-picohne)
2-Ammothiophenol

n-Dodecylamme

DL-2,6-Dimethyl-l ,2,3,4-tetra-
hydroquinoline

S-Bromo-2-methylaniline
(4-Bromo-o-toluidine)

l-Ammo-2-methylnaphthalene (2-
Methyl- l-naphthylamme)

2-Bromoaniline

4,4'-Dimethyldibenzylamine
(p-Dixylylamme)

2-Ammodibenzyl
3-Iodoanilme
unsym -Diphenylhydrazine
a, a -Diammo-l,4-dimethylbenzene

(p-Xylylenediamme)
3-Bromo-S-methylanilme (5-Bromo-

/w-toluidme)
4-Ammo-N-methylaniline
Pentadecylamme
S-Benzylamline
3-Iodo-4-methylaniline (2-lodo-p-

toluidme)
5-Aminomdane (5-Hydrindamme)
2-Amino-5,6,7,8-tetrahydronaph-

thalene (5,6,7,8-Tetrahydro-2-
naphthylamme)

!-Amino-5-bromonaphthalene (5-
Bromo-2-napthylamme)

2,2-Diphenylethylamine

23-Dimcthyl-l,2J,4-tetra-
hydroquinoline
Modo-4-methylaniline (3-lodo-p-
toluidme)

2-Chloro-4,6-dimethylaniline
(5-Chloro-m-4-xylidme)
:-Amino-6-methy]pyridine (6-
Amino-«-picolme)

4-Amino-N,N-dimethylaniline
,6-Diaminohexane
(Hexamethylenediamme)
3-Diaminoisopropyl alcohol

4-Amino-3-methylbiphenyl
!,4'-Diaminobiphenyl

4-Methylaniline (p-Toluidme)
l-Aminolhiophenol

Melting
point, 'C

1
235
25-6

26

26

27-8

31-2

32

32

32

325

33
33 27
34
35

36

36
36,33
37
37-8

37-8
38

38
38

38-9

40

40

41

41,53
42

42

43
45
45
46

Boiling
point, 'C

271
984

254-7

224

234

247-9

267

253
part d

250

22030

173-83"
145 615

22QW-50

255 60

258
300
298

247-9'"
275-771J

207 10"
180W

208-9

262
204-5

235

19015

363
200
140-5'"

Acetamide

142
117-8

64

135
(N,S-</i)

165

188

99

117
119
184
194((e(ra)

171 2

63
72
58
130

106
07

65
8

33

05-6

90

32-3
25-7 (rfi)

65, 158
02 (</()
47
54 (N-),
144(132)
(N,S-rf,)

Benzamide

160-1
132

220

154
(N.S-Ji)

103-5

180

116

166
157
192
193
(N,N '-</i)

65

07

37
67

09
44 5

92

61

48

0

28
55 (di)

89
278 (a1/)

58
80 (N-)

Benzene
sulfon-
amide

19

54(</i)

20

f -
Toluene
sulfon-
amide

73

128

48-9

18

Phenyl
thiourea

146
161

103

141

Pic rate

117-20

229

129

153

167-8

232

206

48

204

216
212 3

178

202

188
220

230

182

Miscellaneous

D^| 1 012 n£ s 1 625

Hydrochlonde, 98,
Qhloroplatinate, 2 1 5

Hydrochlonde, 180 3

Nitrosamine, 52,
Hydrochlonde, 272

Hydrochlonde, 198

Hydrochlonde, 199

Oxalate, 103

N-Benzal, 63
Phenylurethane 191 2,

Hydrochlonde, 256-7

Oxalate, 120, Hydro
chloride, 188

2-Naphthylthiourea 154

tydrochlonde, 155,
Chloroplatmate, 218

iydrochlonde, 185,
Chloroplatmate, 240

N-Benzal, 108

Oxidized readily -» 4,4 -
diammodiphenyl sulfide.
104 5

•Derivative data given in order m.p , crystal color, solvent from which crystallized
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TABLE X V I I I . O R G A N I C D E R I V A T I V E S OF AMINES
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued)

No

36

37

38

39

40

41

42

43

44
45
46

47
48

49
50
51

52
53

54

55

56

57
58
59

60

61

62
63
64

65

66
67
68

69

Name

4-Aitiinobenzyl cyanide

2-Aminopropiophenone

3-Bromo-4-ethoxyaniline (2-Bromo-
/)-phenetidme)

4-Amino-2-(hiocresol

2-lodo-5-methylaniline (4-Iodo-m-
toluidme

l-Amino-4-fluoronaphthalene
(4 Fluoro-1 naphthylamine)

4-Aminodibenzyl

3,4-Dimethylaniline(o-4-Xylidme,
4-Ammo-o-xylene)

2-Ethoxy-6-nitroaniline
Heptadecylamine
2-Ammobiphenyl

4-Amino-2-methyldiphenyIaniine
2-Bromo-4,6-dimethylaniline

(5-Bromo-m-4-xylidme)
2,S-Dichloroaniline
1-Aminooxindole
1-Aminonaphthalene (a-naphthyl-
amine)

1-Amino-l ,2,3-triazole
2-Amino-l-methylnaphthalene ( 1 -

Methyl-2-naphthylamme)
l-Amino-3-methylnaphthalene (3

Methyl- 1 naphthylamine)
l-Amino-4-niethvlnaphfhalene (4
Methyl- 1 -naphthylamine)

4-( hloro-2-methoxyaniline
(5-Chloro-o-anisidme)

Indole
2-Aminodiphenylmethane
2,2 -Ditolvlamine (Di-o-

tolyUmine)
4-Aminobiphenyl

1 ,4-Bis-l methy lamino (benzene
(svm-Dimethyl-^-phenylene-
diamine)

Diphenylamine
DL-cf-Aminobenzyl cyanide
4-Methoxy-3-nitroaniline

(2-Nitro-p-amsidine)
S-Bromo-2-ethoxyaniline
(4-Bromo-o-phenetidme)

2-Amino-S-bromobiphenyl
4-Methoxyaniline (/>-Anisidine)
l-Amino-7-methylnaphthalene (7-

Methyl- 1 -naphthylamine)
4-Bromo-2-methylaniline

(5-Bromo-o-toluidme)

Melting
point, 'C

46

47

47

47

48,38

48

48

49

49, yel
49
49

49 50
49 50

50
50
50

51
51

51-2

51-2

52,46

52
52
52 3

53

53

53-4
55
57, or

57 53

57
58
58-9

59

Boiling
point, °C

93°"

189™

162 ">

224

335-40
299

1964

251

,

176"

260

253
190"
318

302

150"

240
162'"

240

Acetamide

97 (mono)

71

114

95 (N-),
125

151, 146

99

64
62
121

139 40
196 7

132
186-7
159

188 9

175 6

166 7

150

157 8
135

171, 120
(di)

101

153

133

130
130,127
182-3

156-7

Benzamide

176-7

130

197

170 1

91
102

186

120
189
160

151
222

188 9

238-9

68
116
114-5

230

180
159 60

162
154, 157

204

115

Benzene
sulfon-
amide

118

167

254

124

95

P-
Toluene
sulfon-
amide

157,
147

255 160

141

114

Phenyl
thiourea

165

152

157, 171

Picrate

185

178 9

122

86

163
181

130

200

186

182
160-1

135 7

Miscellaneous

N-Formyl, 135

Oxime, 88-9, Semicarba-
zone, 190, N-Propionyl,
51

S-Me,47

N-Formyl, 129

Hydrochlonde, 280

Hydrochlonde, 210,
Chloroplatmate, 286-9

N-Formyl, 52, Hydro-
chlonde, 256

N-Me , 59

N-Formyl, 75,
N-Propionyl, 65

Hydrochlonde, 185 7

Hydrochlonde, 191 2

Hydrochlonde, 114

Hydrochlonde, 233-4

N-Formyl, 177 8, Hydro-
chloride, 238

N-Nitroso, 171
Hydrochlonde, 137

N-Formyl, 172

N,N'-Dmitroso, 148

N-Chloroacetyl, 1 50,
N,N-Di-Me,46, red

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I I I . O R G A N I C DERIVATIVES OF AMINES
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued)

No

70

71
72

73
74
75

76

77
78

79

80

81
82

83

84

85
86

87

88

89

90
91

92

93

94

95

96

97
98
99

Name

2-Amino-I chloronaphthalene ( I
Chloro 2 naphthylamme)

2 Ammoazobenzene
1- Ammo 2-chloronaphthalene (2
Chloro 1 naphthylamme)

5-Methylmdole
2-Ammopyridine
3-{3 Indolyll-propylamine

2-Methylmdole

2-Iodoamline
1 Naphthyl pheny lamme(N

Phenyl 1 naphthylamme)
3-Chloro-4 methoxyanilme

(2 Chloro p amsidme)
l-Ammo-3 chloronaphthalene (3
Chloro 1 naphthvlamme)

2-Amino-4,4 -dimethylbiphenvl
8-Amino-6-methylquinoline

2-Ammo-l bromonaphthalene ( 1
Bromo 2 naphthylamme)

l,3-Diaminobenzene(m Phenylene
diamme)

2,4-Dichloroanilme
2-Amino 5 methylnaphthalene
(5 Methvl 2 naphthylamme)

3-Bromo-4-methoxyamline
(2 Bromo p amsidme)

2,5-Diammotoluene

3-Aminopyndine

9-Ammofluorene
4-IVUthylphenylhydrazme

(p Tolylhydrazine)

4-Ammobenzyl alcohol

2-Bromo-6-methoxyanihne
(3 Bromo 0 amsidme)

13-Diamino-2,6-dimethylbenzene
(2 4 Diamino m xylene)

Aminoacetamide (Glycineamide)

2-Ammocyclohexanol

2-Amino-5-methylbenzophenone
4-Bromoaniline
1 ,8-Diaminonaphthalene

Melting
point C

59

59
59 60

60
60 58
60 4

61

61 58
62

62

62

62 3
62 4

63

63

63
63 4

64

64

64

64
65

65

65

65 6

65 7

%̂*a^

66

66 yel
66
66

Boiling
point C

267
204

271 2

226'

282 4

245

273 4

250 2

240 4d

219

245

Acetamide

147

126
191
(mono)
88 (di)

71

109
115

94

197

118 9
91 2

mono 140
di 105

191 (di)
87 9
(mono)

145
123 4

1 1 1

220 (A)

mono 1 33
di 88

262
121

188 (O N

di)

>260(di)

159
168
311 2(di)

Benzamide

98

122

165 (<//)

139
157

162

95 6

240 (di)
125
(mono)

117
155 6

307

119

260 1
1 N mono
68 70 2
N mono
146

4 mono
150

90

232 (227)

(di)

118
204

Benzene
sulfon
amide

131

194

128

2 mono
147

134

P
Toluene
sulfon
amide

172

126

2 mono
150

207 (rfi)

Phenyl
thiourea

148

Picrate

151

216 7

146 9
156

139

112

186

184

106

145
180

Miscellaneous

N Formyl 136

Hydrochlonde 170

1 3 5 Tnmtrobenzeneadd
comp 152 N Formyl 75

Hydrocfalonde 153 4

Hydrochlonde 219

1 3 5 Tnmtrobenzeneadd
comp 139

N Propionyl 139
N Benzal 93 4 1 3 5
Tnmtrobenzene add
comp 192

Hydrochlonde 255

Hydrochlonde 255

Hydrochlonde 217

Hydrochlonde 225

N N Diformyl 220

Hydrochlonde 186 9
Chloroaurate 197 8 Hot
H2O^glycme + NH 3

Hydrochlonde 175
N Phenyl 150

* Derivative data given in order m p crystal color solvent from which crystallized
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TABLE X V I I I . ORGANIC DERIVATIVES OF AMINES
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued)

No

100

101

102

103

104
105

106
107

108

109

110

111
112
113

114

115
116
117

118
119

120

121

122

123

124

125
126

127
128
129
130

131

Name

3-Amino-S-bromopyridine

l-Amino-8-methylnaphthalene
(8-Methyl-l-naphthylamme)

4-Iodoaniline

I-Amino-2.4.5-frimethylbenzene

(Pseudocumidm)
2,2 -Diaminodibetuyl

2-Amino-4-methylnaphthalene
(4-Methyl-2-naphthylamme)

3-Nitro-N-methylaniline
l-Amino-3-bromonaphthalene

(3-Bromo-l-naphthylamme)

l-Amino-5-methyl-l,2,3-triazole

8-Aminoquinoline

2-Nitroaniline

3,4-Diaminotriphenylmethane

4-Chloroaniline

8-Amino-6-Chloroquinoline

4-Aminophenylurethane

(N-carbethoxy- 1 ,4-

diammobenzene)
4-Aminodiphenylamine

3,5-Dimethylindole

Duridine (3-Amino- 1 ,2,4,5-

tetramethylbenzene)
l-Amino-3,4,S-trimethylbenzene
2-Amino-l,4-dimethylnaphthalene

( 1 ,4-Dimethyl-2-naphthyIamme)
4-Nilromesidine (2-Ammo-4-

mtromesitylene)
2-Methoxy-d-nitroaniline
(3-Nitro-o-anisidme)

2-Bromo-l,4-diaminobenzene
(2-Bromo-/>-phenylenediamme)

4,6-Dimethyl-2-nitroaniline

(5-Nitro-m-4-xyhdme)
l-Amino-5-methylnaphrhalene

(5-Methyl-l-naphthylamme)
2,4,6-Trichloroaniline
4-Methyl-3-nitroaniline

(2-Nitro-p-toluidme)

2,4-Dibromoaniline
1-Naphthyl 4-tolyl amine
2-Aminodiphenylamine

2,4-Diaminophenol (4-Hydroxy-m-

phenylenediamme)

4-Aminopyrazole

Melting
point, *C

66-7

67 8

67-8

68

68
68

68
70

70

70, 65,
yel

71,
golden-

yel
71 2
72
73

73-4

75 (anh )
75
75

75
75

75

76, yel

76

76,70

77-8

78
78

79
79
79-80
79-80

80-2

Boiling
point, *C

150"

278
261

240
333

263

Acetamide

76-8
(hyd)
127
(anh )

183-4

184

162

249 (di)
172 3

95
174

103

92,94

226 (di)
179, 172

202, 181

158

207

163 4
219-20

191

158-9

200(di)

176, 173

194-5

204, 206
148

146
124
121(2-N-)
220-2
(2,4-N-)
180-2
(in)

Benzamide

195-6

222

167

25501)
194-5

105
166

158, 138

(<//)
98

98, 110

243 (di)
192

230

203

169"

235(rfi)

185

173-4

174
172

134
140
136(2-N-)
253 (di)

173(<//)

Benzene
sulfon-
amide

136

83

104

122

163

152-4
160

f
Toluene
sulfon-
amide

154-6

142

95, 119

164

134

Phenyl
thiourea

153

152

171

Picrate

212-3

225 30

73

180

210d

83

124

120

193-4

Miscellaneous

Chloroaurate, 185 7

N 4-Nitrobenzoyl, 269

N-Benzal, 86

Hydrochlonde, 247

N-Benzal, 67 8, Hydro-
chlonde, 138

Hydrochlonde, 208 9

Hydrochlonde 208

Chloroplatmate, 212,
Methiodide, 178

Hydrochlonde, 242

Hydrochlonde, 260

N-Formyl,98

N-Me , 58, red

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I I I . O R G A N I C D E R I V A T I V E S OF AMINES
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued)

No

132

133
134

135

136

137

138

139
140

141
142

143
144

145
146

147
148

149

150

X 151

\152.

\ \153.
1 P-N54,

1 ' 155.

X56.

\X157,

"1 % \ 158,

^159'
^160«

^ N6h

\162a
1 V

i ^163)

^ M64

Name

4-Bromo-3-methylaniline
(6-Bromo-m-toluidme)

2,2 -Diaminodibenzyl sulfide
2,2'-Diaminobiphenyl

3-Aminoacenaphthene

2-Aminobenzyl alcohol

l-Amino-13,4-triazole

4-Chloro-3-methylaniline
(6 Chloro-m-toluidme)

2,6-Dibromoaniline
5-Chloro-2-methoxyaniline

(4-Chloro-o-amsidine)
4-Aminotriphenylmethane
l-Amino-3-iodonaphthalene
(3-lodo- 1 -naphthylamme)

4-Ammobutyrophenone
4,4'-Diaminodiphenyl disulfide

7-Methylindole

2-Amino-4-bromobenzaldehyde

2,2 -Diaminodiphenyl sulfide
4-Aminoveratrol (3,4-Dimethoxy-

anihne)
2-Aminophenanthrene

4-Aminobenzonitrile

4-Iodo-2-methylaniline (5-Iodo-o-
toluidme)

4-Aminoacenaphthene

3-Aminoacetanilide
3-Aminophenanthrene
4-Amino-3-methyl-l-phenylpyrazole

2-Hydroxy-3-methylaniline
(3-Ammo-o-cresol)

3,4-Diaminotoluene

2-Nitrophenylhydrazine

2,2'-Diaminodibenzyl disulfide
4-Chloro- 1 ,3-diaminobenzene
l-Amino-2,6-dimethylnaphthalene
(2,6- Dimethyl-1 -naphthylamme)

l-Amino-4-mercaptonaphthalene
(4-Amino- 1 -thionaphthol)

2-Methyl-3-nitroatailine
(6-Nitro-o-toluidjne)

2-Methyl-6-nitroartiline
(3-Nitro-o-toluidme)

Melting
point, °C

81

81
81

81

82

82 3

83

83-4
84

84, bz
84

84
85,yel ,

106
85
85

85 6
85 6

85, pa
yel

86

87 92

87

87 9
875
88

89

89 90

90, red

90-1
91
91

91 3

92 97

92

Boiling
point, 'C

240

1621

270 80
part d

262-4

248 l 2

266

174 6

312

265

305d

Acetamide

103-4

209 (di)
mono 89,

di 161
192 3,al

N-mono
114

91

210
104

168
207

142
205 (di)

\60(di)
133

225

205

170, 162

175 6

191
200-1
94 5

(hyd ),
120(anh )

N-mono
78-9

210 WO,
95(3-N),
13I(4-N)

140 \,di
57 8

202-5 (di)
242 (di)
211

N-mono
173

158

158

Benzamide

159(2-N-)
\90(di)

209, al

O- 198-9

119

77 8

198
174

84

162 3(</i)
177

216

170

184

196

213
181

263-4 (di)

166

1 78 (di)
219-20

168

167

Benzene
sulibn
amide

178-9
(d,)

P-
Toluene
sulfon-
amide

241

4-mono
140

215

Phenyl
thiourea Picrate

203 4

221

110

194-5

123-4
194

176

150

189

190-
200

138

Miscellaneous

N,N-Di-Me , 55

N,N'-Diformyl, 163
N,N'-Diformyl, 137

N-Formyl, 151, Ale,
FeCl3 — bl -v l t col

Hydrochlonde, 108

Hydrochlonde, 153,
N-Formyl, 11 7, Chloro-
platmate, 230

2-Naphthylthiourea, 158

N,N-Di-Me, 132

Hydrochlonde, 178
N,N'-Dicarbethoxy, 136-7

Oxime, 194, Phenylhydra-
zone, 215

Chloroplatmate, 227

N-Formyl, 188-9,
N-Propionyl, 169

N-Benzal, 55, Phenyl-
urethane, 232

N-Formyl, I12(anh ), 81
(hyd ), Chloroplatmate,
226
N-AcetylofMe eth , 100

N-Formyl, 177

N,N'-Dipropionyl, 190-1

S-Me , 54

1-Naphthylthiourea, 171

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I I I . O R G A N I C D E R I V A T I V E S O F AMINES
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued)

No

165-

1665
I67«
168'
169

170

171

172
173
174
175

176
177

178

179

180

181

182

183
184
185

186

187

188

189

190

191

192
193
194

Name

3-Bromo-2-hydroxy-5-methylaniline
(3-Ammo-5-bromo-/!-cresol)

4-Chloro-2,6-dibromoanilme
2,2 -Diaminodiphenyl disulfide
J.18-I)ianlinooctadecane
4,4 -Dlaminodiphenylmethane

3-Nilrpphenylhydrazine

7-Aminogumoline

2^Arninodibenzfuran
3-Aminoquinolme
7-Amino-2,4-diniethylquinoline
Skatole (3 Methylmdole)

4-Hydroxybenzylamine

l-Amino-4,5H)imethyl-l,23-
triazole

l-Ammo-8-hydroxynaphthalene
(8 Hydroxy-1-naphthylamme
8 Ammo-1-naphthol)

S-Amino-2-methylpyridine
(5 Amino-a-picolme)

4,4'-Diamino-3,3'-dimethyl-
diphenyl sulfide

6,6 -Diamino-3.3'-dimethyl-
diphenylmethane

N-Ethyl-4-nitroaniline
2,4-Di-iodoaniline
l-Amino-8-nitronaphthalene
(8-Nitro- 1 -naphthylamme)

3-Aminobenzyl alcohol

S-Bromo-2-methoxyaniline
(4-Bromo-o-anisidme)

2-Amino-4-methylpyridine
(2-Ammo-->-picolme)

2-Aminophenacyl alcohol

l-Amino-4-chloronaphthalene
(4-Chloro- 1 -naphthylamme)
1,2-Diaminonaphthalene

4-Amino-4'-methylbiphenyl
3-Aminoacetophenone
2,4-Diaminotoluene

Melting
point, °C

93

93

93
93
93

93,yel

93 4
(anh ),
73
(hyd)

94
94 84
94 100
95

95
95

95

95-7

96

96

96

96
96
97, red

97

97-8

98

98

98

98

99
99
99

Boiling
point, °C

232"

>300
267

190'8

Acetamide

N-mono
129 di
169

226
I56(rfi)

236 (di)
(228)

145 150
(di)

167

178 83 (di)
172 167

212
68

227

N-mono
181
N O di
118

126

di 220

226 (A)
152
(tetra)

119
141 171
191

N mono
106-7

160

102-3

N-mono
141

186

234 (di)

221
128-9
N,N'-rfi
224

Benzamlde

N-mono
185 di
166

194

ISO(rfi)

151 153
(di)

189

201

192

N-mono
193,
N.O-A
206

1 1 1

di 233

98
181

N-mono
115

113 4
108

114, 182 3
(di)

N,0-rfi
167

291(rfi)

224 (A)

Benzene
sulfon
amide

N-
mono
157
di 230

194

1 -mono
215

2-mowo
138,
2,4-rfi
192

P-
Toluene
sulfon
amide

N
mono
189

107

130
4-mono

160,
2,4-rfi
192-3

Phenyl
thtourea Picrate

141 (di)

210
215 7
170 1

124 5

163 4

201

186(</i)

199

227

Miscellaneous

Hydrochlonde >225
N,N -Dibenzal, 130

Chloroplatmate, 225

Hydrochlonde, 167 8,
N-Propionyl, 45

Hydrochlonde, 195,
N-Acetyl of Me ether, 96

Hydrochlonde 131,
Chloroplatmate, 215

N-Formyl, 140 50

Dihydrochlonde, 215 8

Dihydrochlonde, 248-9

Dihydrochlonde, 248 9

Phenylhydrazone, 198

Hydrochlonde, 280 3
Semicarbazone, 196

*Denvative data given in order, m p , crystal color, solvent from which crystallized
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TABLE XVIII . ORGANIC DERIVATIVES OF AMINES
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued)

No

195

196

197

198
199

200

201

202

203
204
205

206
207
208
209

210
211

212
213

214
215
216

217
218
219

220

221

222

223

224
225

Name

4-Amino-3,2'-dimethylazobenzene

1.2-Diaminobenzene (o-Phenylene-
diamme)

l-Amino-4-bromonaphthalene
(4-Bromo-l-naphthylamine)

2-Naphthyl 4-tolyl amine
3,4-Diaminobiphenyl ,

6,6'-Diamino-33'-diniethyl-
diphenyl sulfide

2-Amino-8-nitronaphthalene
(8-Nitro-2-naphthylamme)

Piperazine

4.4'-I)iaminodibenzyl sulfide
3-Amino-4,4'-dimethylbiphenyl
1 J-Diamino-4,6-dimethylbenzene
(4,6-Diammo-m-xylene)

2-Bromo-4-nitroaniline
Triphenylmethylamine
4-Aminophenanthrene
2-Aminobenzophenone

3-Amino-6-phenylpyridine
3-Amino-4-methylpyridine

(3-Amino--y-picolme)
4-Bromophenylhydrazine
4-A minoacetophenone

2,4-Diaminopyridine
9-Phenanthrylmethylamine
2-Methyl-5-nitroaniline (4-Nitro-

0-toluidine)
2,5-Diaminopyridine
2-Naphthyl phenyl amine
2-<4-Aminophenyl) ethyl alcohol

5-Aminoacenaphthene

4,4'-Diamino-2,2'-dimethylbiphenyl
(m-Tolidme)

4-Aminoantipyrine (4-Ammo-2,3-
dimethyl- 1 -phenylpyrazolone-5)

3-Amino-4-methylbenzophenone

2-Aminobenzamide
l,4-Diamino-2-iodobenzene (2-Iodo-
^-phenylenediamme)

Melting
point, 'C

100, yel

102

102,95

103
103

103-4

104, red

104

104-5
104-5
105

105, yel
105
105
105-6,
pa yel

105-6
106

106
106

107
107
107

107-10
108
108

108

108 9

109, yel

109

109-11
1105

Boiling
point, "C

256-8

140

260

294

Acetamtde

185
(mono),
65(75)
(di), Igr

1 85 (di )

193

85
3-mono

211 4-
mono
155,3,4-
di 163

165 (di)

196

mono 52,
di 144 i

188(di)
156-7
\-mono
165, di
295

129
207-8
190
72,89

148-9
84

167

182-5
151

290 (di)
93
105

238
(mono).

281(275)
(<*)

199

108

177
211

Benzamlde

301 (d,)

139
3-mono

186,4-
mono
221,3,4-
di 248

185 (di)

162

mono- 75,
di 196

224 (di)
160 1
258 9(di)

160
160-2
224
80

201
81

205

191-2 (di)
167

230 (di )
148, 136
O-mono

59-60,
N,O-di
136

210, 199

214-5
254

Benzene
sulfon
amide

185

282 (A)

128

172

93

p-
Toluene
sulfon-
amide

260 (di)

173

221 (di)

203

Phenyl
thiourea Picrate

208

179
(di)

280

216

179 80

241

190
200

225

144

Miscellaneous

N-Chloroacetyl, 171-2

N-Formyl, 172, 1,3,5-Tn-
nitrobenzene add comp ,
196

Hydrochlonde, abt 230
N,N -Diformyl 182 3

N-Me, 118
N-Benzyl, 110

Oxime (alkali-stable), 156,
(acid stable), 127;
N Propionyl, 78

Chioroplatmate, 227,
Hydrochlonde, 180

Acetophenone denv , 1 1 2
Semicarbazone, 250,

Oxime, 148
Chioroplatmate, 224
N-Benzal, 104
N-Formyl, 178 9, N-4-

Nitrobenzoyl,214

Hydrochlonde, 171

N-Formyl, 172, FeCI3^
bl col

N,N'-Dibenzal, 172-3

Hydrobromide, 130, dil
HBr

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I I I . O R G A N I C D E R I V A T I V E S O F A M I N E S
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued)

No

226
227

228
229
230

231

232

233

234

235

236

237

238

239

240

241
242
243

244

245

246

247
248

249

250
251

252

253

254

255

256

257

Name

5-Aminoquinoline
4-Anlino-2-nitrostilbene

3-Aminocamphor
4-Bromo-2-nitroaniline
3 -Amino-4-inethylbenzophenone

4-Amino-3-methylbenzophenone

2-Aminonaphthalene (0-
Naphthylamme)

/3-Aminopropiophenone ( 1 -Ammo-
ethyl phenyl ketone)

2-Hydroxybenzylaniline

4-Ethoxy-2-nitroaniline (3-Nitro
/>-phenetidme)

5-Bromo-2-hydroxy-3-methyl-
aniline

3-Nitroaniline

6-Aminoquinolinc

fH-2,5-Dimethylpiperazine

3-Amino-2-phenylquinoline

5-Aniino-3-methyl-l-phenylpyrazole
4-Aminotriphenylcarbinol
5-Bromo-2-hydroxy-4-melhyl-

aniline

4-Chloro-2-nUroaniline

4-Methyl-2-nitroaniline (3-Nitro-
^-toluidme)

S-Amino-2-methylquinoline
(5-Ammoquinaldine)

(/•afli-2,5-Dimethylpiperazine
2,3,4,6-Tetrabromoaniline

2-Melhoxy-5-nitroaniline(4-Nitro-
0-amsidine)

4-Hydroxypyrazole
2-Amino-5,4 -dimethylazobenzene

l-Amino-5-nitronaphthalene
(5-Nitro-l-naphthylamme)

5-Hydroxy-2,4,6-(ribromoaniline

1 ,4-Diaminonaphthalene

1 ,9-Diaminofluorene

2-(u.-Aminoethyl i-indole
(2-(2-lndolyl)-ethylamme)

2.2 -Diamino-4,4 -dimethylbi-
phenyl

Melting
point, 'C

110
110 1,
dk red

110 5
111 , or
1 1 1

112, pa
yel

112

112 4
(unst )

113

113, 108,
red

113

114

114
( a n h )

114

115 6

116
116
116

116-7,
yel

117

117 8
(anh ),
grnsh

118
118

118, or -
red

118
118-9,
or -red

1 19, red

119

120

120

120

120

Boiling
point, °C

310

162

223!

333

162

Acetamidc

178
192 3

121
104
139

175

132

90-1

93

104

N-mono
119 di
200

mono 155,
di 76

mono 1 38
di 75

mono 1 24
di 173

110
176
N-mono

\99,di
188

104

99

205

228-9

175 6

157

220

O,N,N-
tri 136

303 (di)

293 (di)

189(</i)

Benzamide

141
137-8

158

162

104-5

N-mono
195

155, 150
(di)

169

152 (di)

179 80

N-mono
223

148

228 9(di)

160-1

109 (di)
135

mono
\S6.di
280

abt 310
(di)
73 4

70 (di)

Benzene
sutfon
amide

102

72

136

102

183

P
Toluene
sutfon
amide

203 4

133

94

138

193

146-7
(di)

110

146

225 (di)

128

146 7

mono
187 8

Phenyl
thiourea

129

160

Picrate

191

195

164 5

143

194 5

160 2

129

205

Miscellaneous

Hydrochlonde, 223

Oxime, 145, N-Formyl, 87
N-Me, 102, N-Et ,91
Oxime, 146, Hydrochlo-

nde, 198
N-Propionyl, 128

Hydrochlonde, 187,Chlo-
roplatmate, 205

Hydrochlonde, Ul .Chlo-
roplatmate, 184

Methiodide, 199

N,N'-Dimtroso, 95

Methiodide, 238, Ethio-
dide, 202

Hydrochlonde, 199 200
N,N-Dimethyl,92-3

Hydrochlonde, 170 1

N-Cmnamoyl, 257

N,N'-Dmitroso, 174
1 ,3,5-Tnmtrobenzene add
comp , 108

N-Me , 87

N-Carbethoxy, 94

N-Formyl, 199

N-Benzal, 122

N,N'-Diformyl, 185

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I I I . ORGANIC DERIVATIVES OF AMINES
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued)

No

258
259

260
261

262
263

264
265

266

267
268

269

270
271

272
271

274
275

276

277
278

279

280

281

282

283

284

285

286

287

288

Name

2,6-Diaminopyridine
m-4,4 -Diaminostilbene

4-Aminobenzhydrol

3-Amino-6-hydroxyacetophenone

2-AminotriphenyIcarbinol
3-Hydroxyaniline (3-Amino-

phenol)

2,4,6-1 ribromoaniline

4-Amino-2-hydroxyacetophenone

1-Aminoisoquinoline

3,4,5-Tribromoaniline

4.4 -Diamino-2,2 -dimethyl-

diphenylmethane
ra-2,2'-Diaminoslilbcne

2,4-l)imethyl-5-nitroaniline

2-Amino-4-nitrobenzaldehyde

4-Aminobenzophenone
7-Amino-8-hydroxyquinoline

2-Amino-S-nitrobiphenyl

3-Hydroxy-4-methoxvaniline
(4-Ammoguaiacol)

2-Amino-l-nilronaphthalene

(l-Nitro-2-naphthylamme)

4-Aminoazobenzene
Hydrazobenzene

S-Chloro-2-nitroaniline

Senzidine

2-Aminopyrimidine

2-Amino-6-bromonaphthalene
(6 Bromo-2-naphthylamme)

S-Bramo-2-hydroxyaniline

(2-Amino-4-bromophenol)
5-Aminoisoqmnoline

l-Aminovanillin (2-Ammo-

4-hydroxy-3-methoxybenzalde-

hvde)
2-Amino-3,7-dimethylnaphthalene

(1 7-Dimethyl-2-naphthylamine)
UMethoxv-2-nitroaniline

0-Nilro-/>-anisidine)
-Aminotriphenylmethane

Melting
point, 'C

121
121, pa
yel

121
121 110
yel

121
122

122 119
122 3

122 3

123
123

123, 107,
red

123
124

124
124, br

125, yel
125 7

126, or -
yel

126
126 7

1265
gold-
yel

127

127 8

128

128,88

128

128 9

129, 134

29, 123,
dk red
29

Boiling
point, "C Acetamide

203 (di)
172 (A)

N-mono

165 di
174

192
mono

148 di
101

232
N-mono

91

255 6
228 (A)

2 14-5 WO

159

153
N-mono

177
133
V-WO/7O

116 9
123

146
mono 159,
di 105

121

317 (di)
199
(mono)

192

177 9

97

231

117, yei

154 5

Benzamide

176 (A)
253 (di)

145

N-mono
174

198 204

210

200

152

N,O-</i
162 4

168

211
mono

126, bz
di 162

352 (A)
203 5
(mono)

218

40

Benzene
sultan-
am ide

149

156

232 (di)

P-
Toluene
sulfon-
amide

157

192

169

160

243 (di)

Pheny
thioure

156

Picrate

240

122 3

290 1

216

155-6

205

237-8

>200

Miscellaneous

Hydrochlonde, 270 3
Oxime, 201 Et eth , 60

N-Formyl 222
N,N-Di Me 120

Hydrochlonde, 233

Chloroplatmate, >300

Hydrochlonde 230

Oxime, 193 Semicarba-
zone, 390 Anil, 147, red

N-Propionyl 139

N-propionyl, 170

N-Me, 107 N,N-Di-Me,
49

Chloroplatmate, 216

Hydrochlonde, 196

Me eth , 97 8

Methiodide, 228

Ethiodide, 216
Oxime, 1 5 1 2 , Phenyl-

hydrazone, 165

-lydrochloride, 275

N-4-Nitrobenzoyl, 204

N-Me, 130-2

•Demame data given in order m p crystal color, solvent from which crystallized
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TABLE X V I I I . O R G A N I C D E R I V A T I V E S OF A M I N E S
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued)

No

289

290

291

292
293

294

295

296
297
298

299

300
301

302

303

304

305

306

307

308

309

310

311
312

313

314

315
316

Name

2-Aminoquinoline

4,4 -Diamino-3,3 -dimeehyl-
biphenyl (o-Tolidme)

2,4-Diaminodiphenylamine

3- A minocoumarin
2-Methyl-4-nitroaniline (5-Nitro-
o-toluidme)

2-Amino-4-chloropyridine

4-Hydroxy-3-nitroaniline

4-Bromo-3-nitroaniline
2-Aminobenzothiazole
2-Amino-4-methylquinoline

2,2'-Diaminobenzophenone

2,2'-Diaminoazobenzene
3,5-Dimethyl-2-hydroxyaniline

2-Hydroxy-S-inethylaniline
(4-Hydroxy-m-toluidme)

3-Methyl-4-nitroaniline (6-Nitro-
/w-toluidme)

2-Amino-3-methylnaphthalene
(3-MethyI-2-naphthylamme)

2-Aminoacenaphthene

DL-2,2'-Diamino-«,6'-dimethyl-
biphenyl

1 ,4-I)iamino-2-nitrobcnzcne
(2-Nitro-p-phenylenediamme)

9-Aminophenanthrene

4,4'-Diamino-3,3'-dimethoxy-
biphenyl (Dianisidme)

3,5-Dimethyl-4-hydroxyaniline
(5-Amino-2-hydroxy-m-xylene)

2,6-Dinilroaniline
2-{4-Aminophenyl)-quinoline

2-Amino-3,6-dimethylnaphthalene
(3,6-Dimethyl-2-naphthylamine)

2-Methoxy-4-nitroaniline
(5-Nitro-o-anisidme)

4-Aminopropiophenone
4-Amino-3-nitrobenzophenone

Melting
point, 'C

129

129

130

130, yel
130

130 1

131, 127,
red

131 2
132, 129
133

133, pa
yel

134, red
134-5

135

135

135

135

136

137, blk

137 8,
104

137-8

137-8

138
138

139

139-40,
pa yel

140
140, 135,
yel

Boiling
point, 'C

320

Acetamide

mono 1 03
(hyd ),
di 315

tetra 2 1 1
188(rfi)

201 2
202

115-6

N-mono
157 8

146
186

168(154)

(di)
21\(di)
N-mono
96

N-mowo
160,

145
102

181-2

205 (di)

\-mono
162,4-
mono

186
207 8

242 (di)

I60(di)

197
mono 189,
di 154

207

153-4

161

Benzamide

198
(mono).
265 (di)

2-mono
213

173

mono 1 20;
di 165

186

154
(O,N-rf<)

N-mono
191,

190

190

182(d/)

4-mono
236

199

236 (di)

234

150

190
154 5

Benzene
sulfon
amide

158

181

p
Toluene
sulfon
amide

174

162 3
(di)

175, 170

Phenyl
thiourea Picrate

255-6

243

256
abt

250
164

260,
yel .
eth

190

225 (d,)

Miscellaneous

Methiodide, 247, Ethio-
dide, 232, 1,3,5-Tnmtro-
benzeneadd comp , 186,
red

N,N'-Diformyl,254
1 Naphthylthiourea, 167,
3-Nitrophthahmide, 185

1-Naphthylthiourea 165

N-Me, 113 Et eth ,40

N,N -Di -Me,72

N-Phenyl, 129, Chloro-
platmate, 230

N-Formyl,68

N-Propionyl, 95 6,
N,O-Dipropionyl,9l 2

2-Naphthylthiourea, 159

Hydrochlonde, 270

l,4-Di-4-mtrobenzoyl,
>305

Me eth , 66

Methiodide, 220, N-Me , 82,
N-Formyl, 160

Hydrochlonde, 283

Oxime, 153
N,N-Di-Me, 116,N-Et ,

100

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I I I . O R G A N I C D E R I V A T I V E S O F A M I N E S
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued)

No

317
318

319

320

321

322

323

324

325

326
327
328

329

330

331
332
333

334

335

336

337

338

339

340
341

342

Name

2-Amino-4-methyldiphenylamine
1,4-Diaminobenzene (p-Phenylene-
diamme)

2-Hydroxy-S-nitroaniline

2-Amino-4-nilrostilbene

5-Amino-S-hydroxyquinoline

l-Amino-2-nitronaphthalene
(2-Nitro- 1 -naphthylamme)

2-Amino-S-nitronaphthalene
(5-Nitro-2-naphthylamine)

5-Hydroxy-2-methylaniline
(4-Hydroxy-o-toluidme)

2,S-Dimetnyl-4-nitroaniline
(5-Nitro-/>-2-xyhdme)

4-Amino-4'-bromobiphenyl
1-Aminophenanthrene
3,5-Dihydroxyaniline (5-Ammo-

resorcmol)
4-Amino-2-chlorobenzaldehyde

4-Nitroaniline

5-Amino-3-methyl-l,2,4-triazole
2J'-Dihydroxyhydrazobenzene
7-Amino-2-methylquinoline

4,4'-Diamino-2,2'-dimethyl
azoxybenzene

4-Bromo-3-hvdroxyaniline

3-Amino-l-phenyl-l,2,4-triazole

4-Aminochalcone (4-Ammobenzal-
acetophenone)

4-Aminopyrimidine

Pentamethylaniline

N-Methyl-4-nitroaniline
S-Bromo-2-nitroaniline

3-Oiloro-4-hydroxyaniline

Melting
point, *C

140
140, 147

142 3
(anh )
80-90
(hyd ),
or

142 3,
red

143

144, red-
yel

144, red

144

144-5

145
146
146-52

147, yel

147 8,
yel

148
148
148
(anh)

148,
gold-
yel

150

150

151,
golden

151-2

151-2

152
152,red-
yel

153

Boiling
point, *C

267

277-8

Acetamide

mono
162 3
di 304

220

N-mono
220 yel ,
al

N-mo/zo
221 2,
al , N,O-
di 206 7,
al

199

186

N-mono
178

128
168-9

247
220
119 21
(tn)

152

215

>270

28 !(</<)

210-2

3-mono
168,3,3-
di 118

179

202

213

153
139

t-mono
144,rf/
124

Benzamide

161
mono 128

di 300

>200

205 (O,
N-</;)

175

182

199,203
(<//)

285 90
186(rfi)
172 3

290

112

Benzene
sulfon

v amide

247 (di)

183(N-)

162

139

s

121

p-
Toluene
sulfon
amide

266 (A)

I22(O-

185

174

191

135-6
(0-)

116-7
(0-)

Phenyl
thiourea Picrate

204

100

225

213-4

220

226

Miscellaneous

Hydrochlonde, 200
3,5 Dmitrobenzoate, 178

Me eth 118 Et eth ,99

Hydrochlonde, 219

Me eth , 156, yel

N-Et , 77, red

Di Me eth , 46 Picrate of
Di-Me eth , 167-70

N,N'-Di-Me , 82, N-Et ,
101

1-Naphthylthiourea, 187

Di-Me eth , 102

Hydrochlonde, 187

Oxime, 139

N-Me , 74-5, N-Phenyl,
142-3

N-Formyl, 2 17, N-Me, 60,
N.N-Di-Me , 53-4

N-Me, 115, N-Et , 90

Me eth , 62

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I I I . O R G A N I C DERIVATIVES OF AMINES
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued)

No

343

344

345
346

347

348
349

350

351
352

353

354

355
356
357

358
359

360

361

362

363

364
365

366

367

368

Name

4-Chloro-2-hydroxy aniline

4-Aminoquinoline (7-Ammo-
qumolme)

3-Aminobenzopyrazole
2,5-Dihydroxy-4-nitroaniline

(2-Ammo-5 nitrohydroqumone)
4-Hydroxy-2-nitroaniline

3-Aminotriphenylcarbinol
L-2,2'-Diamino-6,6-dimethyl-
biphenyl

3,3'-I)iaminoazobenzene

5-Amino-l-phenyl-1.2.4-triazole
4-Nitrophenylhydrazine

4-Aminopyridme (y-Ammo
pyridme)

4,4'-Diamino-3,3'-dimethyl-
diphenylmethane

2-Amino-8-nitroquinoline
3-Amino- 1 ,2,4-triazole
2-Amino-4'-nitrobiphenyl

3-Amino-2-methylquinoline
•l-Amino-4-hydroxy-3-nitro-

naphthalene (4-Hydroxy-3-mtro- 1 -
naphthylamme)

2,4-DUiydroxy-5-nitroaniline

l,3-Diamino-4-nitrobenzene
(4-Nitro-m-phenylenediamme)

3-Hydroxy-4-methylaniline
(2-Hydroxy-^-toluidme)

2-Hydroxy-4-methylaniline
(3-Hydroxy-/i-toluidine)

4-Aminoacetanilide
3-Hydroxy-4-nitroaniline

2,4-Dimethyl-6-hydroxyaniline

2-Aminofluorenone

1 -1 2- Aminoethyl M-hydroxybenzene
(4-(2-Ammoethyl)phenol,
Tyramme)

Melting
point, "C

154

154
(anh )

154
154, red

1 54, red

155
156

156 140,
or -yel

157
I 5 7 , o r -
red

158

158 9

159
159
159,or-
red

159 60
160, ma-
roon

160-1,
red

161 157,
yel red

161

162

162
162, 158,
or -yel

163

163, v l t -
red

164

Boiling
point, °C

270

Acetamide

140 (A)

178

177 8 (di)
mono 226

di 183 4
N-mono
218
NO-di
146

164
205 (A)

272 (A)

205

150 (anh )

224 (rfi)
119
(tetra)

211

199

165
250, 238

N-mono
261 in
176

1 -mono
200 1,3-
di 246

N-mono
225 di
132 3

N-mono
171

304
N-mono

221,

149
mono

186 7,
di 87 8

227

Benzamide

I82(r f i )

172 (di )

286 ((/( )

193

202

21 5 (di)

166

161
330

222 (A)

N-mono
169,

162

N-mono
211,
N,O-di
148 9

N-mono
\62,di
172

Benzene
sulfon
amide

P
Toluene
sulfon-
amide

163

169(</i)

111-2
(0-)

Phenyl
thtourea Picrate

274

175
119 20

215 6

192-3

257
231

235

206

Miscellaneous

Hydrochlonde, 226 7,
Benzyl eth ,46 7 Me
eth , 52

Methiodide, 224, Ethio-
dide, 232

Di Me eth , 158

Me eth , 129 123

O,N,N-Trimethyl, 81

Chloroplatmate, 197

Hydrochlonde, 153

N-Formyl, 163

Di-Me eth , 136 7

N,N,N' ,N'-Tetramethyl ,
81

N-Chloroacetyl, 1 54 5

Me eth , 169, 161

Me eth , 1 50

Hydrazone, 209, N-Car-
bethoxy, 167 8

'Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E X V I I I . O R G A N I C D E R I V A T I V E S O F A M I N E S
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued)

No

369

370

371

372

373
374

375

376

377
378

379

380

381
382

383

384

385
386

387

388

389

390

391
392
393

394
395

Name

4-Aminophenacyl alcohol

3-Bromo-4-hydrox\ aniline

2,7-Diaminonaphthalene

4-Amino-4'-iodobiphenyl

4-Amino-3-nitrobiphenyl
1 ,2-Diamino-4-hydroxybenzene
(3,4-Diaminophenol)

4,4'-Diaminotriphenylcarbinol

4-Amino-2-phenylquinoline

2.6-Dinitro-4-methylaniline
4-Amino-2-methylquinoHne

6-Aminocoumarin

Picramic acid (3,5-Dmitro-2-
hydroxyanilme)

33 -Diaminobenzophenone
4,5-Dimethyl-2-hydroxyaniline

2-Hydroxyaniline

4-Hydroxy-3-methylaniline

6-Amino-5,7-dimethylquinoline
4,4 -Diaminodiphenyl sulfone

(«)«v-2,2 -Diaminostilbene

6-Amino-5-nitroquinoline

6-Aminothymol

4-Hydroxy-2-methylaniline
(5-Hydroxy-o-toluidme)

2,4-Uinitroaniline
l-Amino-4-chloroanthraquinone
2,6-Dimethyl-4-hydroxyaniline

4-Amino-2,6-dimethylpyrimidine
4-Aminobenzamide

Melting
point °C

165, yel

165 15S,
pa br

166

166-7,
159
yel

167, red
167-8

168s h ,
175 r h

168

168, 172
168

168-70,
yel

169, red

173, yel
173 5

174

175

175
175-6

176, 168,
gold-
yel

178, 174,
yel

178 9

179

180, 188
180, red
181

183
183, yel

Boiling
point, °C

333

>300

Acetamide

N-mono
176 7, O-
mono
130
N,0-rfi
162

N-mono
157

261 (di)

132
1,2-rfi
205 7

4,4'-rfi
267

108, 117
(di)

195

216-7

N-mono
201,
O- 193

226-7 (di)
N-mono

191,
N,O-di
157

mono 209
201, di
124

N-mono
179

212
286 (di)

304 (di)

N-mono
74, m 91

N-morto
130

120
203-4
178-80

275

Benzamide

188 (O-)

N-mono
184 5,
di 192

267 (di)

143
\.2-d,
203
in 225

182

186

173

N-mono
300
0- 218

N-mono
195 6,
N,0-di
152 3

N-mono
165
0- 185

N,O-di
194

N-mono
178-9,

166 7
92(0-)

202, 220

Benzene
sulfon-
amide

159

141

P-
Toluene
sulfon
amide

191

146

109-10
(0-)

168

219

Phenyl
thiourea Picrate

210

(di)

197 9

182

209

270

214

Miscellaneous

Phenylhydrazone, 199

N-Benzal, 209, N-Pipero-
nylidme, 150 1, Hydro-
chloride, 295

N-Me, 112

Me eth , 162

Methiodide, 274, Ethio-
dide, 244, N-Formyl, 275

N-Phenyl, 150, Chloro-
platmate, 223

N-Formyl, 175-6

Oxime, 177-8

N,N'-Di-Me, 179-80,
N,N-Tetramethyl, 260

Hydrochlonde, 267

Oxid — » thymoqumone.
455

Hydrochlonde, 215

N,N-Di-Me,172
N-Benzal, 104-5, N-Me ,
43, N-Et, 161-2

N-Phenyl, 104
N-Chloroacetyl, 241 3

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I I I . O R G A N I C DERIVATIVES OF AMINES
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued)

No

396

397

398

399

400
401

402
403
404

405
406

407

408

409

410
411

412

413

414

415

416
417

418

419

420

421

422

Name

4-Hydroxyaniline (4-Amino-
phenol)

l-Amino-3-hydroxynaphthalene
(3-Hydroxy-l-naphthylamme)

S-Hydroxy-2-nitroaniline

6,6 -Diamino-33 -dimethyl
triphenylmethane

4-Amino-2,6-dimethylpyridine
4-Amino-4'-hydroxyazobenzene

4-Amino-4'-methylbenzophenone
6-Amino-2-methylquinoline
4-Amino-2,6-diethyl-5-methyl-

pyrimidine (Cyanethine)
2,4,6- 1 rinitroaniline (Picramide)
l-Amino-6-hydroxynaphthalene
(6-Hydroxy-l-naphthylamme)

4,4'-Diaminoazo\ybenzene

4-Amino-3-nilrobenzaldehyde

2-Amino-l,5-dinitronaphthalene
(1.5-Dmitro-2 naphthylamme)

[)L-2,2 -Diamino- 1 , 1 -dinaphth v 1
8-Amino-6-nitroquinoline

l-Amino-4-nitronaphthalene (4-
Nitro- 1 -ndphthylamme)

2-Amino-4,6-dimethylpyrimidine

4,6-Diamino-2-methylquinoline

l,2-Diamino-4-nitrobenzene (4-
Nitro-o-phenylenediamme)

2,4-Dinitrophenylhydrazine
2-Hydroxy-5-methyl-4-nitroaniline

4-Amino-3-nitropyridine

4-Amino-l -nitrobiphcnyl

2-Amino-5-nitrobenzaldehyde

2-Amino-7-hvdroxynaphthalene
(7-Hydroxy-2-naphthylamme)

2- A mino- 1 -bromo-3-methy lanthra-
quinone

Melting
point, "C

184, 186

185

185 6,
or

185-6

186
186

186 7
187-8
189

190
190 185

190, yel

191, yel

191

193
194, red

195

197

197

198, red

199 200
200, yel

200, yel

200, red

200, yel

201

202, 204

Boiling
point, 'C

430,
part d

246

280 d

Acetamide

150(rf/),
168
(mono)

N-mono
179

N-mono
266

217 (di)

113
N-mono
203
di 236 7

155
168 9
59

230
N-mono
218.
N,O-di
187

275

155

201

235 6 (di)
224

190

6-mono
250

1 mono
205
2 mono
195

197 8
N-mono
242

264, 240,
yel

160-1

N-mono
232,

156

Benzamide

N-mono
216-7,
N,O-di
234

309 (O,N-
di)

196 (di)

196
N-mono

152
N,O-di
223

235 (rfi)

224

235 (di)

206-7

N-mono
243 6,

181
di 243 4,

pa yel ,
al

Benzene
sulfon-
amide

125

211

173, 158

174, yel

P-
Toluene
sulfon
amide

N-mono
252-4,
O- 142

137(0-)

182

185

181-2

Phenyl
thiourea

150

Picrate

194 5

170

185

230

197 8

Miscellaneous

3,5-Dimtrobenzoate, 178

Me eth , 1 3 1 , br , Et eth ,
105. yel

Chloroplatinate, 250
N,N-Di-Me ,203

Phenylhydrazone, 163
N-Cmnamoyl, 257

Sn + HCI^ 1,4-Diammo-
benzene, 147

Phenylhydrazone, 202,
Oxime, 207 4-Nitro-
phenylhydrazone, 270-2

Chloroplatinate, 180,
Methiodide, 176

Hydrochlonde, 181,
Chioroplatmate, 225,
N-Me , 98

6-N-Cmnamoyl, 253-4,
4-N-Et, !95,6-N-Et,232

N,N'-Di-Me, 172

Me eth , 132, N-Acetyl of
Me eth , 156

Hydrochlonde, 258-9,
Chloroplatinate, 256

Oxime, 203 N,N-Di-Me
105, yel

^Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I I I . O R G A N I C D E R I V A T I V E S OF AMINES
I. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued)

No

423
424

425
426
427

428

429

430

431

432
433

434

435

436

437

438
439

440
441

442
443
444
445

446

447
448

449
450

451
452

453

454
455
456
457
458

Name

4,4 -Diamino- 1 , 1 -dinaphthyl
4,4',4"-Triaininotriphenylinetliane

I satin
3-Amino-S-phenylacridine
2-Amino-l,4-naphthoqutnone

I-Amino-2-methylanthraquinone

4, 4', 4' -Triaminotriphenylcarbinol
(Pararosanilme)

l-Amino-7-hydroxynaphthalene
(7-Hydroxy- 1 -naphthylamine)

4,6-Diaminoisophthaladehyde

N-4-Hydroxybenzylaniline
6-Aminobenzopyrazole

4,4'-Diamino-2,5,2',5 -tetra-
methyltriphenylmethane

3-Indoh Ipyruvic acid

2-Amino-6-hydroxynaphthalene
(6-Hydroxy-2-naphthylamme)

5-Amino-l,4-dihydroxyanthra-
quinone (5-Ammoqumizarin)

2-Amino-4.5-dimethvlpyrimidine
5-Bromo-4-hydroxy-2-methyl-
aniline

4-Amino-4'-nitroazobenzene
2-Hydroxy-6-nitroaniline

3,4-Diaminopyridine
l-Amino-5-chloroanthraquinone
3,6-Dimethylcarbazole
3-Aminothioxanthone

2-Amino-10-hydroxyphenanthrene

5-Amino-4-nitroacenaphthene
5-Chloro-4-hydroxy-2-methyl-
aniline

2,6-Oimelhylcarbazole
2-Amino-l,8-dinitronaphthalene
( 1 ,8-Dmitro-2-naphthylamine)

;rafu-4,4'-Diaminostilbene
2-Amino-3-hydroxynaphthalene
(3-Hydroxy-2-naphthylamme)

l-Amino-2,4-dinitronaphthalene
(2, 4-Dmitro-l -naphthylamine)

2,5-Dimethyl-4-hydroxyaniline
l-Amino-3-bromoanthraqninone
4,4'-Diaminobenzophenone
Carbazole
l-Amino-2-hydroxyanthraqilinone

Melting
point "C

202
203

204
204
204 5,
or -red

205, red

205

205 7

208

208
210

210

211, grey

212 3

212 3,
br red

214 5
215,205

216 205
216, red

218 9
219, red
219
221-2,
yel -br

221

222, red
223 5,

204 5

224
226

231, yel
234

242

242
243, red
244
246
250, br

Boiling
point 'C Acetamide

363 (di)

201 (in)

141
256
202

mono
176 7,
di 203-6

I92(rr;)

N-mono
165

270
(mono),
280 (di)

248 (6-N-)
184-5

(<*)
217 (di)

171 2(di)

245
N-mono

172

219
129
236 7

82 (O,
N-di)

252
162 (di)

238

353 (di)

88
(O.N-di)

259

77-9

214
237 (rf/)
69
^-mono
170

Benzamide

320 (di)

246

N-mono
208-9,

208

250 (di)

N,O-rfi
228 30

229 (di)

222 3(di)
218

225 (O,
N-A)

233
220 (di)

352 (di)

^-mono
233-5

252

8

Benzene
sulfon
amide

f-
Toluene
sulfon
amide

218

136(O-)

221

66

227

Phenyl
thiourea Picrate

147

250

235-7

192

162

185

Miscellaneous

1 ,3,5-Tnmtrobenzene add
comp , 140, blk

Oxime, 201 2

N-Phenyl, 191

Me eth , 135

Dioxime, 220, Diphenyl-
hydrazone, 337

Me eth , 65, Et eth , 65
Dihydrochlonde, 230

4-Nitrophenylhydrazone,
153-4, Oxime, abt 175

Me eth ,78 Et eth ,91

N-Phenyl, 223, Di-Me
eth , 242-3

Chloroplatmate, 227

N-Me , 206 7, bl
Me eth , 76

Chloroplatmate, 231

N-Nitroso, 106
Hydrochlonde, 230

N-Formyl,227

N-Nitroso, 113

Et eth , 69 70

'henylhydrazone, 240

Et eth , 1 82, red

'Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E X V I I I . O R G A N I C D E R I V A T I V E S O F A M I N E S
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued)

No

459
460

461
462
463

464

465
466
467

468
469

470

471

472

473

474

475
476
477

478

Name

1-Aminoanthraquinone
3-Aminocarbazole

2,7-Diaminocarbazole
1 ,8-Diaminoanthraquinone
1 ,4-Diaminoanthraquinone

2-Amino-3-ni(rofluorenone
1 , l'-Diamino-2,2'-<linaphthyl
1 ,7-Diaminoanthraquinone
2,7-Diaminofluorenone

1 ,6-Diaminoanthraquinone
1-Amino-S-nitroanthraquinone

l-Amino-4-nitroanthraquinone

5,8-Diaminoquinizarin ( 1 ,4-
Diamino-5,8-dihydroxyanthra-
qumone)

2-Aminoanthraquinone

2-Amino-3-bromoanthraquinone

2-Aminoquinizarin (2-Ammo- 1 ,4-
dihydroxyanthraqumone)

1 ,5-Diaminoanthraquinone
2,7-Diaminoanthraquinone
2,S-Dianilino-l,4-benzoquinone

2,8-Diaminoacridone

Melting
point, 'C

252.243
254

260
262, red
268, vlt

269, vlt
281
290, red
290. vlt

292, red
293, red

296, yel -
red

>300,
br -vlt

305 8,
302

307,
or -yel

313 4,
grn -yel

319, red
> 330, or
345,
red-br

>350

Boiling
point, 'C

•

Acetamide

218
3-mono

217, di
200,
m 175

320 (A)
284 (di)

271 (di)

245 6

230 (di)
283 (A)
222 (di)

295 (di)

275

256 8

5,8-di
284

mono 262,
di 258

259 2J7

317(rfi)
>350

>350(di)

Benzamide

255
3-mono
250

324 (A)
284 (A),

280
(mono)

278 (A)
325 (A)

275 (A)
237

228

279

>350(</i)
300 (di)

>250(di)

Benzene
sulfon-
amide

5,8-rfi
275

271

f-
Toluene
sulfon-
amide

228 9

304

Phenyl
thiourea Picrate

230 (rfi)

Miscellaneous

N,N'-Dibenzal, 290

N-Carbethoxy, 204

Oxime, 255, Phenylhydra-
zone, 230, 4-Nitrophenyl-
hydrazone, 280

N-Me,250 2, vlt- blk.
N-Et,238

N-Me , 250

N-Benzal, 174

N-Phenyl, 255 6.
N-4-ToIyl, 220

Anil, 203, Dianil.240,. red

N,N'-Dibenzal, 370

* Derivative data given in order m p crystal color, solvent from which crystallized
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TABLE X V I I I . O R G A N I C D E R I V A T I V E S O F A M I N E S
2. Tertiary amines a) Liquids 1) (Listed in order of increasing atmospheric b.p.)*

No

1

2
3
4

5
6

7

8
9

10
11
12
13

14

15
16
17
18

19

20

21
22
23
24
25

26

27
28

29

30
31

32

33
34

35
36
37
38
39
40

Name

Trimethylamine

Dimethyl ethyl amme
N-Methylpyrrolidine
Triethylamine

1 ,2-Dimethylpyrrolidine
1 ,3-Dimethylpyrrolidine

Pyridine

1 ,2,5-Trimethylpyrrolidine
2-Dimethylaminodiethyl ether
Dimethylaminoacetone
1-Methylpyrazole
N-Ethylpiperidine
2-Methylpyridine (a-Picolme)

rf-Dimethylaminoethyl alcohol
(2-Dimethylammoethyl alcohol)

1 ,3-DimethylpyrazoIe

2-Methylpyrazine
4-Methylpyrimidine
2,6-Dimethylpyridine (2,6-

Lutidme)
3-Methylpyridine (/S-Picolme)

4-Methylpyridine (7-Picolme)

4-Chloropyridine
2-Ethylpyridine
3-ChIoropyridine
Tri-n-propylamine
2,4-Dimethylpyridine (2,4-

Lutidme)
2,5-Dimethylpyridine (2,5-

Lutidme)
1,3,4-Trimethylpyrazolc
3-Ethylpyridine

/3-Diethylaminoethyl alcohol (2-
Diethylammoethyl alcohol)

Tropidine (2-Tropene)
2,3-Dimethylpyridine (2,3-

Lutidme)
3,4-Dimethylpyridine (3,4-

Lutidme)
4-Ethylpyridine
2,4,5-Triethylpyridine (2,4,5-

Collidme)
1 ,4-Bis-dimethylaminobtitane
Tropane
l-Diethylaminoisopropyl alcohol
2-Chloropyridine
3-Bromopyridine
3.5-Dimcthylpyridine (3,5-

Lutidme)

Boiling
point

•c

3

375
78 80
89

96
96-7

116

116
121
123
127
128
129

135

136
136-7
141 2
142 3

143

143

147 8
149
149
1565
157, 159

160

160
162-4

163

163
164

164

164-5
165-8

167
167
167 72
170, 166
170
170-1

Melting
point,

•c "D

1 400'"

1 4252 M

1 5092 21

4335J'
406"

4787fe
4416i°
503"

1 43 20

1 467^

1 50424

1 506"

1 417620

1 503 "

1 4866/fe

1 4402S

1 4884i»

1 569420

Density
g/ml

0 6709"

0 7255,"

0 7994f
0 792{'

0 978f

0815?
0 806 20

0 993J4

0 82375°
0 9497J5

0 8866f

0 9628J5

1 029f
1 031J8

095155'

0957J5

09371"

0 753|°
09273J5

0 956J8

0954°

08601g

095320

0941720

09312°
08511?°
1 205 '"
1 645J

Methyl
/)-toluene
sutfonate

139

150

120
156

Methio
dide

230

117

310
160 5

190

230

256
129 30

233

207 8

abt 300

>300

165

Picrate

216,225

193
221
173

235
dimor-

phous.
181 or
110-5

167

163
119-21

148
1675
169

96 7

138
133
131 4
168

150

167

187 9
135
116
183

169

164
128-30

285
188

163

168
128-31

199
281
89

245

Chloro
platinate

233

223
58 9

241,
262 4

176, s h
196 8
202
216, 195

208

202

231

202
165 7
168

216

192 4

208-9,
196

217
195

205

213
205

230

175
255

Miscellaneous

p-Toluenesulfonate salt,
162

Hydrochlonde, 221

2,4-Dimtrobenzoate salt.
81 3,/3-Resorcyhcactd
salt, 120

HgCI2 add comp , 200

/>-Toluenesulfonate salt,
160, Ethiodide, 91

Oxime, 99

p-Toluenesulfonate salt,
161, Ethiodide, 123

HgCl2 double salt, 198

Styphnate, 154, Oxid
— • nicotimc acid, 228

/S-Resorcyhc acid salt.
125

Ethiodide, 238
i8-Resorcylic acid salt,

143

4-Nitrophenylurethane,
60

•Derivative data given in order, m p , crystal color, solvent from which crystallized
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TABLE X V I I I . O R G A N I C D E R I V A T I V E S OF AMINES
2. Tertiary amines a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued)

No

41

42
43

44
45

46

47
48
49
50

51

52

53
54
55
56

57
58

59

60

61
62

63
64

65

66

67
68

69

70
71

72

Name

2,4,6-Trimethylpyridine
(2,4,6-Collidme)

1 ,4,5-Triethylpyrazole
2,3,6-Trimethylpyridine

(2,3,6-Collidme)
Benzyl dimethyl amine
23,5-Trimethylpyridine
(2,3,5-Collidme)

N,N,2-Trimethylamline
(N,N-Dimethyl o-toluidme)

2,6-DimethyM-ethylpyridine
2,4-Diethylpyridine
3-Diethylaminopropyl alcohol
Methyl 2-pvridyl ketone

2,3,4-Tnmethylpyridme
(2,3,4-Collidme)

N,N-l)imethylaniline

2-Bromopyridine
3-Ethyl-4-methylpyridine
3,5-Dimethyl-2-ethylpyndine
N,N,2,6-Tetramethylanihne
(N,N-Dimethyl-m-2-xylidme
2-Dimethylamino-m-xylene)

N-Ethyl-N-methylamlme
N,N,2,5-Tetramethyl-

aniline (N,N-Dimethyl-/>-2-
xyhdme, 2-Dimethy!ammo-
/i-xylene)

N,N,2,4-Tetramethyl-
aniline(N,N Dimethyl-m-4-
xylidme, 4-Dimethylamino-
m-xylene)

N,N-Diethyl-2-methylaniline
(N,N-Diethyl-o-toluidme)

2-Chloro-N.N-dimethylaniline
N,N,4-Trimethylaniline

(N,N-Dimethyl-p-toluidme)
3,4-Diethylpyridine
Tri-n-butylamine

N,N,3-TrimeIhylaniline
(N,N-Dimethyl-m-toluidme)

Methyl 4-pyridyl ketone

N.N-Oiethylaniline
Methyl 3-pyridyl ketone

N,N-Diethyl-4-methylaniline
(N,N-Diethyl-p-toluidme)

2,3,4,5-Tetramethylpyridine
Quinoline

Isoquinoline

Boiling
point,

•c

172

176-7
176 8

181
184

185

186
187-8
190
192

192-3

193

194
195 6
198
199-200

201
204

205

206,210

207
210

211
211,216

212

212-4

218,216
220

229

232 4
239

243

Melting
point,

°C

2 25

-156

26,24

"D

1 4848/,'c

1 5152°

1 558220

1 5132°

1 5201 20

1 53620

1 549220

1 626820

1 61520,
1 622 25

Density
g/ml

09,720

096851s

0 9286?

0916,'J
0 9338°

0912 I S

09557?

1 65715

0 9656°

0912?

0919?

091645°

0 929?

0 778i?

0941?

09351?

0924 ia

1 0929?

1 0986?

Methyl
p toluene
sulfonate

161

127

85

126

163

Methio-
dide

175
161

228, 220

125

224

152
219

180

177

102

184

133

159

Picrate

156

175 6
146

93
183, 179

122, 116

119-20
98 100

131

163 4

163

148 50
152

134 5
158

123 4

180

132
129

139
106

130

142

170 2
203

222

Chloro
platmate

223

250 2

192
227 8

210
170-1

220

259

173

234, 205
189

196

219

221

205

210
227,218

263

Miscellaneous

Picrolonate, 151

1 ,3,5-Trimtrobenzene
add comp , 1 1 3

Oxime, 121 Phenylhy-
drazone, 155, Ethio-
dide, 205

/7-Toluenesulfonate salt.
133, 3,5-Dmitroben-
zoatesalt, 115

1 ,3,5-Trimtrobenzene
add comp , 108

Hydrochlonde, 1 14

1 ,3,5-Trimtrobenzene
add comp ,114

1 ,3,5-Trimtrobenzene
add comp , 124, vlt

#-Resorcylic acid salt,
121

Oxime, 142, Phenyl-
hydrazone, 150, HgCI2

double salt, 183-4

Oxime, 133, Phenyl-
hydrazone, 137, HgCI2

double salt, 158

p-Toluenesulfonate salt,
155, Ethiodide, 159,
Styphnate, 207 8

Ethiodide, 148

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I I I . O R G A N I C D E R I V A T I V E S OF AMINES
2. Tertiary amines a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued)

No

73

74

75
76
77

78
79
80

81
82

83
84

86
87

88
89

90

91
92

93
94
95

96
97
98
99

100

101

102
103

104
105
106
107
108
109
110

111
112
113

Name

DL-Nicotine (DL- l-Methyl-2-
(3-pyndyl)-pyrrolidme)

2-Dimethylaminobenzaldehyde

Tri-isoamylamine
N,N-Dipropylaniline
2-EthyIquinoline (a-Ethyl-
quinolme)

2-MethyIquinoxaline
1-Methylindole

2-Methylquinolme (Quinaldine)

8-MethyIquinoline
L-Nicotine (L- 1 -Methyl-2-(3-

pyndyl)-pyrrolidine)
1-Ethylisoquinoline

2,4-Dimethyl-5,6,7,8-tetrahydro-
quinoline

N-Methyl-2-pyridone
4,6-Dimethylquinoline

3-Ethylisoquinoline
Tri-fl-amylamine (Tn-n-pentyl-

amine)
3-Methylquinoline (/9-Methyl-

quinolme)
6-MethyIquinoline
3-Chloroquinoline (/9-Chloro-

quinolme)
3-Bromo-N,N-dimethylaniline

5-Methylquinoline

4-Methylquinoline (-y-Methyl-

quinohne)
2,4-DimethylquinoIine
2-Phenylpyridine

6,8-Dimethylquinoline
N,N-Di-n-butylaniline
4-Ethylquinoline (-y-Ethyl-

quinolme)
S,N-Dimethyl-l-aminonaphthalene
(N,N-Dimethyl-a-naphthyl-

amme)
5,8-Dimethylquinnline
3-Bromoquinoline (/3-Bromo-

quinolme)
3,5-Dimethyl-I-phenylpyrazole
6-Bromoquinoline
2,4,7-Trimethylquinoline

4,7-Dimethylquinoline
3.4-Dimcthyl-l-phenylpyrazole
i-Chloroquinoline

23'-Bipyridyl

t-Bromoquinoline

6-Methoxyquinoline
N-Benzyl-N-melhylaniline

Boiling
point,
•c

243

244, yel

245, 237
245
245-6

245-7
247, 239
247

248
248

250
250

255
255 6,
280

257
257, 245

257 9

258
258 60

259
260

261-3

264-5
268-9
269
271
272-4

273

273 5
274 6

275
278
280-1
283
285
288
289, 298

302-4
305d
306

Melting
point,

•c

20

16 7

1

-.

4 5
12

9,24

20,28

"D

1 59823

1 612620

1 61620

1 52820

1 541520

1 617120

1 615720

1 624 1S

1 5973 2<

1 572420

1 601 30

Density
g/ml

1 008 f

0 786f
0910420

1 050"

1 0707°

1 058520

1 0722'
1 0097f

1 0043 f

1 067320

1 065420

1 0862 20

1 061"

1 0664

1 0446|i

1 072'

1 0337 20

1 0574f

1 0422 it

Methyl
^-toluene
sulfonate

161, 134

80

154

<;
180

Methio-
dide

219

164

156
180

195

157

221

219,216
276 subl

105

173 4

263 5

149

190
278
322

165

281
236
164

Picrate

218

125
261
148

215
150
191, 195

200
218

207 10
144

145
236-7

171 2

187

229
182

135
210 3
210-1

193-4
175
288-9
125
178-80

145

198
190

103
217
232
224
1225

150, di
165-8

305
127

Chloro
platmate

abt 280

205 6

188

>250

228

275

200

141
238

180

249

>300

226 30

229
204
235

204

234

186

272
227
180
235

230

Miscellaneous

Oxime, 87,/>-Nitro-
phenylhydrazone, 191

/3-Resorcylic acid salt.
145 Ethiodide, 233

[a]6u -167-8

Hydrochlonde, 195

Styphnate, 162

Ethiodide 220

Ethiodide, 141 3

Ethiodide, 214

1 ,3,5-Tnmtrobenzene
add comp , 105 7

Oxalate, 107

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I I I . O R G A N I C D E R I V A T I V E S O F A M I N E S
2. Tertiary amines a) Liquids (b.p. at reduced pressure only)

2) (Listed in order of increasing m.p. of the corresponding picrate derivative)*

No

1

2
3
4
5

6

7
8
9

10

Name

N ,N-l)ime(hyl-2-nilroaniline

2,6-Diethylpyridine
2-lodopyridine (a-lodopy ndme)
l,3-Dimethyl-l,2,3,4-tetrahydroquinoline
/3,/3-Diethylphenylhydrazine i

3-Dimethylaminobenzaldehyde

4-Methyl-5,6,7.8-telrahydroquinoline
3-Methyl-5,6,7,8-tetrahydroquinoline
3-Ethylquinoline(^-Ethylqumohne)
4-Bromopyridine (y-Bromopyndme)

Boiling
point,
•c

151 33"-1,
or -yel

71 3"

93"
130 2"
110 2"

138°, yel

122"

126 717

135 8"

275
30° 3-" 5

Melting
point,

•c

0-1

"D

1 6102

1 636620

1 603 '"
1 567920

Density
g/ml

1 9735|50

1 0508 f

Methyl
/>-toluene
sulfonate

Methio
didc

142
207
204

185 6

183
162
191

Picrate

102 3

1 1 5
120
131
131

147

170
171
197
223

Chloro-
platmate

2 1 1 2
210

168 r h

219

Miscellaneous

Hydrochlonde, 174, 1,3,5-
Tnnitrobenzene add
comp , 1 1 2

Reduces Fehlmg's and
Tollen's reagent Zn +
AcOH — ' ani l ine , b p
184 + diethylamme b p
56

Oxime, 75-6, Semicarba-
zone, 229 p-Nttrophenyl-
hydrazone, 188

Hydrochlonde, 203

Hydrochlonde, 173
Decomposes to yel -br

solid on standing

* Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E X V I I I . O R G A N I C D E R I V A T I V E S O F A M I N E S
2. Tertiary amines b) Solids (Listed in order of increasing m.p.)* (Continued)

No

1
2
3
4
5

6

7
8
9

10
11
12
13
14
15
16

17
18
19

20
21
22

23
24
25
26
27
28
29

30
31
32
33
34
35

30
37
38
39
40
41
42
43

44

45

46

47

Name

Pyrimidine

4,6-Dimethylpyrimidine
2,8-Dimethylquinoline

4-Bromoquinoline(7-Bromoquinolme)
Quinoxaline (Benzopyrazme)

S-Melhylpyriniidine

4-Chloroqumoline(7-Chloroqumoline)
7-Chloroquinoline
8-Iodoquinoline
1 ,3,5-Trimethylpyrazole
2-Chloroquinoline(a-Chloroquinolme)
2,3-Dimethyl-5,6,7,8-tetrahydroquinoline
7-Methylquinoline
4-BromoisoquinoIine

6-Chloroquinoline

4-(Diethylammo)benzaldehyde

3-Nitropyridine
2,4,8-Trimethylquinoline
4-Chloro-2-methylquinoline

(4-Chloroquinaldme)
5-Chloroquinoline

2,6,8-Trimethylquinoline
2-{ Diniethylaminolnaphthalene

(N,N-Dimethyl-0-naphthylamme)
2,4,5,8-Tetramethylquinoline

5-Bromoquinoline
2-Bromoquinoline (a-Bromoqumolme)

8-Methoxyquinoline
7-Bromoquinoline
2-Iodoquinoline(«-lodoquinolme)

3-Iodopyndine (/3-Iodopyridme)

4,8-Dimethylquinoline

2,3,8-Trimethylquinoline
2,6-Dimethylquinoline

N,N-Dimethyl-3-nitroaniline
3,4'-Bipyridyl

2,4,6-Trimethylquinoline

3,3'-Bipyridyl (/3,0-Bipyndyl)
2,3-DimeIhylquinoline
2,2'-Bipyridyl (u.a'-Bipyndyl)

S-Nilroquinoline
N,N-DibenzylaniIine
2.2'-Bis-(dltnethylan)inol-biphenyl

3,4-Dimethylquinoline
i-Hydroxy-2-methylquinoline

(8-Hydroxyqumaldme)
4-Dimethylaminobenzaldenyde

8-Hydroxyquinoline

N.N-Dimelhvl-4-aminophenol (N,N-
Dimethvl-4-hydroxyanilme)

8-Bromoisoquinoline

Melting
point, °C

21
25
27
29 30,25
30

305

31
31-2
36
37
38
38
39
40
41
41,yel

41
42
42 3

45
46
47

48, pa yel
48,52
49
50
52,34
52-3
53,50

54 5
55-6
60
60, red
62
655(anh) ,

39 5 (hyd )
68
68 9
69
72(anh )
72,70
72-3
73-4, 65
74

74

75

76

805

Boiling
point, *C

123 4
160
252
270d
230

154

263
267-8

170
267
125"
252
280 5
262

216
270

256
264 5
305

1 68-72 12

280

283
290

258 9
281
266

297
281 2

291-2
263

293
266

Methyl
p-toluene
sulfonate

143

175

,

Methio-
dide

221
265 70
176

250
200

117

233
248

229
212

231,172

205
210
160
240, yel
211-2

236-7
205

245-7,
225

218

215
135
190-2
191

143

274

Picrate

156
12 34
180

141

212

147
122
169
237

193
178

187-9
206

161

143

216 7
242 5
186, 178
119
215
200-1

232
230 1
158

131

215,205

204

Chloro
platmate

103 4

278
253
251
187 91

223-4

254

255
206-7

211

226

230

Miscellaneous

Chloroaurale, 226

nD 1 6022, Ethiodide, 229

DJ" 1 1334. nj? 1 6231,Oxa-
late, 169, Ethiodide, 146

HgCl2 double salt, 246, Chloro-

aurate, 209

n& 1 4589

Ethiodide, 168 9
Oxime, 93, Semicarbazone, 214

Phenylhydrazone, 103, Anil,

108-9
Hydrochlonde, 154

Hydrochloride, 207

Hydrochlonde, 254
Hydrochlonde, 225

Hydrochloride, 213

Ethiodide, 220
Climce cold CHCI3 — chloride,

128 30, yel

Hydrochlonde, 260

Styphnate, 200

Hydrochlonde, 268-72

Hydrochloride, 214

Hydrotodide, 256-7
Hydrochloride, 290

Me eth , 125, bp 282

Semicarbazone, 222,p-Nitro-
phenylhydrazone, 182, 2,4-Di-

mtrophenylhydrazone, 325,
Anil, 100, grn-yei

Benzoate, 120, 1,3,5-Tnmtro-
benzeneadd comp , 124

Acetate, 78, Me eth , 49, p-
Toluenesulfonyl, 130

Nitrate, 193

•Derivative data given in order m p . crystal color, solvent from which crystallized
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TABLE X V I I I . O R G A N I C DERIVATIVES OF AMINES
2. Tertiary amines b) Solids (Listed in order of increasing m.p.)* (Continued)

No

48
49

50

51

52
53
54

55
56

57
58

59

60
61
62

63
64

65
66

67

68

69
70
71

72

73

74
75

76

77
78
79

80

81

82

83

Name

3,4 -Biquinolyl
2,2'-Dipyridylamine

N.N-Dimethyl-4-nitrosoaniline
(4-Nitroso-N,N-dimethylanihne)

N,N-Dimethyl-3-aminophenol (N,N-
Dimethyl-3-hydroxyanilme)

23,6-Trimethylquinoline
6.6'-Dimethyl-2,2'-bipyridyl
4,4'-Bis-(dimethylamino)-dipbenyl methane

6-Iodoquinoline
Tribenzylamine

23,4- Trimeth ylquinoline
4-Dimethylaminobenzophenone

N-Methyl-4-pyridone

1,5-Dimethylbenzimidazole
1-Phenylisoquinoline
6-Bromo-2-melhylquinoline
(6-Bromoquinaldme)

4-Iodoquinoline (7 -lodoquinolmc)
4,4'-Bis-(dimethylamino)-benzhydrol

5-Iodoqumoline
4,4'-Bis-(dime(hylarnmoHriphenylmcthanc
(Leuco-malachite green)

2,2'-Biquinolylmethane

2-Hydroxypyridine(a-Hydroxypyridme,
a-Pyndone)

Acridme
3,5-Dibromopyridine
1,2-Dimethylbenzimidazole

Antipyrine(2,3-Dimethyl-l-phenyl-
5-pyrazolone)

4,4'-Bipyridyl

4-Dimethylaminoazobenzene
Triphenylamine

3-Hydroxypyridine(#-Hydroxypyndme)

Methyleneaminoacetonitrile
7-Nilroquinoline
6,8'-Biquinolyl

4-Hydroxypyridine(-y-Hydroxypyridme)

6-Nitroquinoline

Quinuclidine

2,7'-Biquinolyl

Melting
point, *C

83-4
84, 95 after
resolidifi-
cation

85

85

86-7
89-90
91

91
91

92
92

92-4 hyg

95
95-6
96 7

97
98, 102,
grn

100
102, bz ,
93, al

103

106-7

111
112
112(anh),
65(hyd )

113

114(anh),
73(hyd)

H7,yel
127

129

129
132 3
148

149 (anh )

154, 149

158 (sealed
tube)

160

Boiling
point, "C

307-8

285

390

285

300
300

280-1

222
290

319

365

210

Methyl
p-toluene
sulfoaate

219

Methio-
dide

2!4(</i)

>300
184

260
188-90

237

251
\95(di)

245
231(220)

(di)
205

224
274
254

174,al

231-2
126

(rr<ono)

245

263

Picrate

244
227-8

140

212
170 1
185 (mono),
ll«(di)

190

216

255
165

239,210
(di)

208

238

188

257

127

268

275-6

240

Chloro-
platmate

160

265

215

176
( anh )

242

185

263

238-40

Miscellaneous

Diethiodide, 198

Hydrochlonde, 177

Benzoate, 95, Me urethane, 87

HgCl2 add comp , 238
1 ,3,5-Tnnitrobenzene add
comp , 114, vlt

Hydrochlonde,210
Ethiodide, 1 90, 0-Resorcyhc
acid salt, 141

Hydrochlonde, 274
Anil, 151, Phenylhydrazone,

105
HgCl2 double salt, 177-80

Hydrochlonde, 215
Hydrochlonde, 235
Ethiodide, 218

Me eth ,71 2, 1,3,5-Tnmtro-
benzene add comp , 76

1 ,3,5-Tnnitrobenzene add
comp , 89

Benzoate, 42, HgCU comp
with Me eth , 200, HgCl2

comp with Et eth , 141-2

Sahcylate, 92

Nitrate, 256

Methochlonde, 194
Hydrochlonde, 214, Fuming
HNO3 in ac a — > tnnitro
denv , 280

Oxalate, 177, Chloroplatmate
of Et eth , 192

Acid hydrolysis — » glycine
Ethiodide, 220

Acetate, 140 50, Benzoate,
81, Z n — • pyridine, b p 116

Styphnate, 190, Hydrobromide,
245

Ethiodide, 270-1

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X V I I I . O R G A N I C D E R I V A T I V E S OF AMINES
2. Tertiary amines b) Solids (Listed in order of increasing m.p.)* (Continued)

No

84

85

86

87

88
89
90
91

92
93
94

95

96

97
98

99
100

101
102

Name

2,2'-Biquinolyl ketone

6-Hydroxypyrimidine

7,7'-Biquinolyl

4,4'-Bis-(dimetnylamino)benzophenone
(Michler's ketone)

5,S'-Biquinolyl
23'-Biquinolyl
6,6'-Biquinolyl
6-Hydrnxyquinoline

2,2'-Biquinolyl(«,a'-Biqumolyl)
3-Hydroxyquinoline(/3-Hydroxyquinoline)
l,2-Di(2-pyrrolyl)ethanedione
(2,2'-Bipyrroyl)

4-Hydroxyquinoline(7-Hydroxyqumoline)

6-Hydroxy-2-methylquinoline
(6-Hydroxyquinaldme)

5-Hydroxyquinoline
4-Hydroxy-2-metnylquinoline

(4-Hydroxyquinaldme)
7-Hydroxyquinoline
5-Hydroxy-2-methylquinoline

(5-Hydroxyquinaldme)
4,4'-Dipyridylamine
Hexamethylene tetramine

Melting
point, 'C

164

164-5

171-2

174

175
176
181
193

196
198
200, pa yel

201 (anh )

213

224
232 (anh )

235
246, 232-4

273-5
280

Boiling
point, 'C

Methyl
/Moluene
sulfonate

205

Methio-
dide

310
(mono)

105

272
286
>290(</,)

224
201
(anh)

251

190

Picrate

179

190

300

156

>300

236

210,215
240-5

200

244-5

235, 174
179

Chloro-
platmate

278

230
215

>280

Miscellaneous

Oxime, 201, Phenylhydrazone,
199

Acetyl, 1 80, 2 1 5-20 after re-
solidification

Oxime, 233

Hydrochlonde, 292

Diethiodide, 270
1 ,3,5-Tnnitrobenzene add
comp , 193-5

o-Phenylenediamme — * di-
pyrrylquinoxahne, 158,
Monoxime, 147, Diphenyl-
hydrazone, 146

Hydrochlonde, 187 (anh ),
KMnO, — » kynunc acid,
200 (anh )

Et eth , 71, Picrate of Et eth ,
192, EthiodideofEt e th ,
182

Hydrochlonde, 240
Me eth , 82

Benzoate, 88-9
Picrate of Me eth ,217, Picrate

ofEt e th , 2 13, 206
Hydrochlonde, > 300
Dil acid — • formaldehyde,
semicarbazone, 169

'Derivative data given in order m p , crystal color, solvent from which crystallized
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EXPLANATIONS AND REFERENCES TO TABLE XIX

Substituted phenylhydrazones *

CH=O

(CHOH)n

R

XC 6H 4NHNH 2

CH=NNHC6H4X

(CHOH)n

R

Substituted
phenylhydrazone

From the carbohydrate and one equivalent of phenylhydrazine in aqueous acetic acid
For directions and examples see Cheroms, p 520, Wild, p 77
From the carbohydrate, phenylhydrazine hydrochlonde and sodium acetate in water
See Wild, p 77
From the carbohydrate with />-nitrophenylhydrazine hydrochlonde and sodium acetate in methanol
See Cheroms, p 523
From the carbohydrate andp-mtrophenylhydrazine in alcohol
See Vogel, p 456
From the carbohydrate and benzylphenylhydrazme in aqueous alcohol
See Shnner, p 77

Phenylosazone *

CH=O

(CHOH)n

R

acid

CH=NNHC6H5

3C 6H 5NHNH 2 — C=NNHC6H5 + C 6 H 5 NH 2 + NH3 + 2 H2O

(CHOH)n ,

R

Phenylosazone

From the carbohydrate and excess of phenylhydrazine in glacial acetic acid
For directions and example* see Cheroms, pp 523, 524
From the carbohydrate, excess of phenylhydrazine hydrochlonde and sodium acetate in aqueous acetic

See Cheroms, pp 524,5^5 Lmstead p 38 Shnner, p 132 Vogel, p 455
From the carbohydrate and excess of phenylhydrazine in methyl cellosolve-glacial acetic acid mixture
See W T Haskms, R M Hann and C S Hudson, J Amer Chem Soc ,68, 1766 (1946)

Methylphenylosazone

CH=O

(CHOH)n +

R

CH=NN(CH3)C6H5

C=NN(CH3)C6H5

(CHOH)B_,

C6H5NHCH3 NH 3 2 H2O

R

Methylphenylosazone

From the carbohydrate and <w-methylphenylhydrazine in aqueous alcohol
For directions and examples see Vogel, p 456

p-Phenylazobenzoate (azoale)

| - CHOH

O (CHOH)n

I — -CH
I

CH2OH

/>-(C6H5N=N)C6H4COCl

Azoyl chloride

I - CHOCOC6H4(N=NC6H5)-p

(CHOCOC6H4(N=NC6H5)-p)n

CH
I

CH2OCOC6H4(N=NC6H5)-/j

Carbohydrate azoate

From the carbohydrate and azoyl chloride (/>-phenyfazobenzoyl chloride) in anhydrous pyridme
For directions and examples see Cheroms, p 526, G H Coleman, A G Farnham and A Miller, J Amer

Chem Soc, 64, 1501 (1942), G H Coleman and C M McClosky, J Amer Chem Soc ,65, 1588 (1943)

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLE XIX (Continued)

A cetate

| CHOH | CHOCOCHj

O (CHOH),, + (CH3CO)2O -> O (CHOCOCH3)n

< CH I CH
I I

CH2OH CH2OCOCH3

Carbohydrate
acetate

From the carbohydrate, acetic anhydride and sodium acetate
For directions and examples see Linstead, p 39, Shrmer, p 212, Vogel, p 451, Wild, p 78

Specific rotation

Specific rotation can be used as means for identification
For directions and examples see Cheroms, p 578, Wild, p 78

General references

C A Browne and F W Zerban, Physical and Chemical Methods of Sugar Analysis , 3rd edition, John
Wiley and Sons, New York, 1941, J Stanek, M Carny, J Kocourek and J Pacak, The Monosaccharides, Aca-
demic Press, New York, 1963, pp 865 955, G R Pigman in The Carbohydrates, (Ed W Pigman), Academic
Press, New York, 1957, pp 602 640

'Derivatives recommended for first trial
WARNING This is not an instruction manual References shoald be consulted for the preparation of derivatives
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TABLE X I X . ORGANIC DERIVATIVES OF CARBOHYDRATES
a) Liquids (Listed in order of increasing m.p. of the corresponding phenylosazone derivatives)*

No

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Name

DL-Methyl-
tetrose

Apiose

DL-Gulose

L-Erythrose

D-Erythrose

DL-Erythrose

DL-Erythrulose

L-Erythrulose

L-Idose

D-Gulose

i8-Methylglycer-
aldehyde

L-Methyltetrose

D-Rhamnose
(6-Desoxy-D-
mannose)

3-Amino-3-desoxy-
D-glucose

DL-Xylulose
(DL-Xylo-
ketose)

Melting
point,

•c

Specific rotation

Mo

+ 38,
+ 56

+ 11 5 —
+ 152 —
+305

-145

+ 12

+ 527

-204 —
+ 61 6

-305 —
-165

-825

-61 —
-78

T, "C

20
15

24

20

20

20

20

20

165

18

Cone,
Solvent

c = 34,
water

c = 3,
water

c = 11,
water

water

c = 62.
water

water

c = 947.
96"0al

c = 10,
water

water

Rf-Values
in

rt-butanol-
acetic

acid-water
(415)

Phenylosazone

M P

140-2

156

157 9

164

164,
166

164,
166 8

164

Ib4

168,
160

168,
160

171

172-3

185,
191

207

210 5

Ml
Solvent

0 5, pyr -
al

+6,
c = 04,
me al

-952,
pyr

Azoate
(/>-Phenyl-

azobenzoate)

M P Mi:...
Chi

/^Nitro-
phenyl-

hydrazone

/»-Bromo-
phenyl-

hydrazone
Miscellaneous

Phenylbenzylhydra-
zone, 99 100

p-Bromophenyl-
osazone, 2 1 0 2

Phenylhydrazone, 143,
/7-Bromophenyl-
osazone, 183

Benzylphenylhydra-
zone, 105, [a]$
+ 32 8, c = 5,95°0al ,
Tnacetyl, 134

Benzyiphenylhydra-
zone, 105 6 [ajg1

+ 32 8, c = 5, 95% al ,
^-Bromophenylosa-
zone, 195 Phenyl-
hydrazone, 1 16

Benzylphenylhydra-
zone, 83

Methylphenylosazone,
158 9

p-Bromophenyl
osazone, 195

Phenylhydrazone, 143
/7-Bromophenyl
osazone, 186
Benzylphenylhydra-
zone, 124, [a]D -24,
c = 0 5, me al

Benzylphenylhydra-
zone. 1 16

Benzylphenylhydra-
zone, 96 7 Diethyl
mercaptal, 109

/)-Bromophenylosd-
zone, 225.222-3

N-Benzoyl, 128 30

Methylphenylosazone,
173

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XIX. O R G A N I C DERIVATIVES OF CARBOHYDRATES
b) Solids (Listed in order of increasing m.p.)*

No

1

2

3

4

5

6

7

8

9

10

11

12

13

Name

IJ-Dihydroxy-
acelone

0-Melibiose di-
hydrate (6-(<>-
D-Galacto-
sido]-D-g!u-
cose)

D-Ribose

L-Ribose

2-Desoxy-D-
ribose

Glycollic alde-
hyde (Glyco-
aldehyde)

D-Fnictose

Lactic aldehyde
(Lactaldehyde)

tt-L-Rhamnose
(6-Desoxy-L-
mannose)

L-Altrose

D-Altrose

2-Amino-2-
desoxy-D-glu-
cose (Glucosa-
mine)

a-D-Lyxose

Melting
point, 'C

65-71
(mono-
mer).
80
(dimer)

82-5

87,95

87

90

95 7

102 4

105

105,
93-4
(hyd)

105,
107-9

105

105-10

106-7,
101

Specific rotation

MD

+ 1117 —
+ 1295

-21 5,
-237

+ 203 —
+ 207

+288 —
+ 2 13

-1322 —
-924

-86 —
+ 82

-323

+ 326

+48, +44

+ 55 —
-140

T, 'C

20

20

20

23

20

20

20

20

Cone,
Solvent

c = 4,
water

c = 4,
water

c = 4,
water

water

c = 4,
water

c = 4,
water

water

c =
76,
water

water

c -8 ,
water

Rf-Values
in

/f-butanol-
acetic

acid-water
(415 )

031

023

037

Phenylosazone

M P

132

176-8

164
160

166

179

210

154,
145

222,
182

165
178

178

210

164

MlSolvent

+ 432,
pyr

+ 94,
pyr

Azoate
(/>-Phenyl-

azobenzoate)

M P

280

125

MB,.,
chl

+ 172

-440

p-Nitro-
phenyl-

hydrazone

156, 160

176,

([«]D
+ 16,
pyr -al )

128 9

86 191

72

/>-Bromo-
pheny]-

hydrazone

170,

(ML"
-57,
a l )

164 5

162,
156 7

Miscellaneous

Phenylhydrazone, 1 15,
Me phenylosazone,
127 130 Diacetate,
46 7 Dibenzoate,
120, Di-p-nitroben
zoate, !98,Oxime, 84

/>-Bromophenyl-
osazone, 181 2,
Phenylhydrazone,
145 160 Oxime, 186,
Octaacetate, 1 77 5,
[a]$ +1025

/j-Bromophenyl-
osazone, 180 5,
0-Me glucoside,
83 4,[a|g> - 1136

Phenylhydrazone,
154 5

Benzylphenylhydra-
zone, 127 9

p-Nitrophenylosazone,
311, Diphenyl-
osazone, 207, Benzyl-
phenylosazone, 198,
Monoacetate, 157 8,
Phenylhydrazone, 162

o-Nitrophenylhydra-
zone, 156 7 a-Me
phenylosazone, 161
2, Pentaacetate a-
form, 70, [«&"
+ 34 7, chl 5-form,
108-9, [ajg1 -1205,
chl

Phenylhydrazone, 93

/>-Nitrophenylosa-
zone, 208, 2-Naph-
thylhydrazone, 170,
[a]D +8 4, me al ,
Semicarbazone, 183,
MD? +75— +57, w

Benzylphenylhydra-
zone, 148

Benzylphenylhydra-
zone, 148-50

Phenylurea, 210, N-
Acetyl, 190, Oxime,
127, Semicarbazone,
165

Benzylphenylhydra-
zone, 116, 128.
[a]D° +264,c = 49.
abs al

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I X . O R G A N I C D E R I V A T I V E S OF C A R B O H Y D R A T E S
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

14

15

16

17

18

19

20

21

22
23

24

25

26
27

28

29

Name

Raffinose (2-
[6-(a-D Galac-
tosido)-a-D-
glucoside] 0-
D-fructose)

ci-l -Rhamnose

D-Tagatose

D-Threose

D-1-Amino-
fru close

tf-D-Allose

0-L-Allose

D-Talose

JL-Xylose
a-D-Mannose

ff-D-Mannose

.-Mannose

)L-Mannose
n-D-Manno-
heptose

DL-Glyceralde-
hyde (dimer)

)-lsorhamnose
(6-Desoxy-D-
giucose

Melting
point, °C

118 9,
(anh )
80
( h y d )

122 6

124

126 32

127 8

128

128 9

28 30

29 31
33

32

32

32 3
34 5

39, 142

39-40

Specific rotation

MD

+ 123,
+ 1052

+ 9 1

+ 1 0

+ 29 —
+ 196

+058 —
+ 1441

-1 9

+ 30 —
+ 206

+ 293 —
+ 14 2

-170 —
+ 142

+ 140 —
-140

+ 8505 —
+ 6864

+ 7 2 3 —
297

T "C

20

20

22

22

20

20

21

20

20

20

0

Cone
Solven

water

c = 4
water

water

c = 1,
water

water

c = 5,
water

water

water

c = 4
water

c = 4,
water

water

e = 11
water

= 10,
water

Rf Value
in

n-butano]
acetic

acid-wate
(4 1 5)

005

020

Phenylosazone

M P

222
185

196 7
201

164

210

178,
174

165

201
197

210 5
210

210

208

217 9
200

32

85,
187 9

Ml
Solvent

+ 94
pyr

Azoate
(/j-Phenyl

azobenzoate)

M P

145

Mi!*,
chl

+ 146

p Nitro
phenyl-

hydrazon

190 1,

(MS
+ 21 4)

94 5,
(MS
+ 56.
pyr -al

(1 D)

94 5

/>-Bromo
phenyl-

hydrazon

145,

([«]£?
-67,
a l )

141 5,

(Mr?
+ 64,
a l )

205

208 10

08 10

07-8

Miscellaneous

Tritntyl, 130, a-
Methylphenylhydra-
zone, 190, Emulsin
— sucrose + galac-
tose

a-Methylphenylhy-
drazone, l24,/>-Bro-
mophenylosazone,
222

Diacetone denv , 65
6 , [ a ] g +71 8-,w

Benzylphenylhydra-
zone, 194, bz , Ace-
tone denv , 84, Tri-
acetate, 113 4, [«]£"
+ 35 5, chl

Phenylhydrazone, 178,
Benzylphenylhydra-
zone, 199

Phenylhydrazone, 199
200, [ajg1 +263-
+ 33 8, pyr , a-
Methylphenylhydra-
zone, 178, [«]„ +86,
c = 0 5, me al ,
Benzylphenylhydra-
zone, 165

Phenylhydrazone, 199
200, a-Methylphenyl-
hydrazone, 178,
CaCI2 add comp ,
101 2

Phenylhydrazone, 195,
[a]D +1 2, HCI

Phenylhydrazone, 195
Phenylhydrazone, 197,

Hexaacetate, 106,
50%al ,139 40,eth

/>-Bromophenylosa-
zone, 168, Diben-
zoate, 231, Di-^-m-
trobenzoate, 247,
Semicarbazone, 160,
2,4-Dimtrophenyl-
hydrazone, 166-7

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I X . O R G A N I C D E R I V A T I V E S OF CARBOHYDRATES
b) Solids (Listed in order of increasing m.p.}* (Continued)

No

30

31

32

33

34

35

36

37

38

39

40

41

Name

a-L-Glucose

L-Xylose

a-D-Xylose

D-Fucose (6-
Desoxy-D-
galactose,
D-Rhodeosel

L-Fucose
(6-Desoxy-L-

galactose.
L-Rhodeose)

a-D-Glucose

2-Desoxy-
D-glucose

0-D-Glucose

Melezitose
(2-[3-(a-D-
Glucosido)-D-

fructosido]-a-
D-glucose)

Turanose (3-[a-
D-Glucosido]-

D-fructose)

/J-D-Arabinose

rf-L-Arabinose

Melting
point, "C

141 3

144.
141 3

145, 143

145

145

146
(anh ),

83
(hyd )

148

148 50

153-4
( + 2
H;0)

157
(anh ),
60 5
( h y d )

158-9

160

Specific rotation

MD

-95 5^
-51 4

-79 3 -
-186

+ 936 -
+ 188

+ 893^
+ 75 7

-1526^
-759

+ 1122^
+ 527

+ 466

+ 187^
+ 5 2 7

+ 882

+ 273^
+ 758

-175 -*
-105

+ 190 6 —
+ 1045

T, 'C

20

20

20

22

20

20

18

20

20

20

20

Cone,
Solvent

C = 4.

wjier
c -
994.
water

c = 4.
water

water

c = 4
water

c = 4.
water

water

c = 4,
water

c = 4,
water

c = 4,
water

c =
945,
water

water

Rf-Values
m

rt-butanol-
dcetic

acid water
(4 I 5)

028

0 2 7

0 18

021

Phenylosazone

M P

208

159 61

164
155

177

178

210

210

215 20

162 3.
160

166

Ml
Solvent

-409,

al

-1 5,
c = 2.
pyr -al

(1 H

Azoate
(/>-Phenyl-

azobenzoate)

M P

157

266

130
(sin-
teres)

262

[all!,,
(.hi

+ 244

+ 223

+ 188

+ 755

^-Nitro
phenyl

hydrazone

155

210 1

88, 196

(Ho
+ 21 5,
me al )

186

p Bromo-
phenyl-

hydrazone

128

181 4

164 6,

U«]D

-436-
+ 1 8 9
c = 4,
pvr )

155

Miscellaneous

Diphenylhydrazone.

162
Tetraacetate, 126

( t f - form)

Me phenylhydrazone.
108. Benzylphenyl-
hydrazone. 95, [a]D

-33,c = 057, a!
2-Naphthy lhydra -

zone, 124, [«]D

+ 18 6, me al
Methylphenylosazone,

I S l . O x i m e , 188 9,
[«]„ + I 3 2 . W

Phenylhydrazone, 170.
tt-Methylphenylhy-
drazone. 174, [a]^1

- 1 7 0, pyr Oxtme,
188 9. a-Me gluco-

side, 158, [ct\S
- I 9 7 5 . W /3-Me
glucoside. 1 19, [n]g'
+ 1604, w

2-Naphthy lhydrazone ,
178 /)-Nitrophenyl-

osazone, 257, 2,4-
Dmitrophenylosa-
zone, 256 7, «-Penta-
acetate. 1 12

Benzylphenylhydra-
zone, 158 9

/^-Nitrophenylosa-

zone. 257 2.4-Di-
nitrophenylosazone.
256 7 g-Penta-
acetate, 132

Heptaacetate, 140 1,

eth , [a]g' +37,chl

Oxime, 136, Benzyl-

phenylhydrazone, 173

Benzylphenylhydra-
zone, 174, Me
phenylhydra/one.
!65,Oxime, 139,
Tetraacetate, a-form
94 6, eth , 0-form
86, w , Tetraben-

zoate, 160 1, 173,
Semicarba/one, 190,

163

'Derivative data given in order m p.. crystal color, solvent from which crystallized
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TABLE XIX. O R G A N I C DERIVATIVES OF CARBOHYDRATES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

42

43

44

45
46

47

48

49

50

51

52

53

54

55

Name

/3-D-Galac-
turonic acid

0-Maltose
(4-[a-D-
GIucosido]-/3-
D glucose)

DL-Fucose
(6-Desoxy-

DL-galactose,
DL-Rhodeose)

DL-Sorbose
L-Galactose

DL-CalacIose

/3-D-Glucuronic
acid

DL-Arabinose

L-Sorbose

D-Sorbose

3-(0-D-Galac-
tosidol-D-

arabinose
rt-D-Galactose

Stachyose («-
Galactosyl t^

a-galactosyl
•i^a-glucosyl
-t^/3-fructo-
side)

Sucrose (2-[o-
D-Glucosido]-

,8-D-fructose)

Melting
point, 'C

160

160 5,
102 3

( + 1
H20)

161

162 3
162-3

163, 144

163

164

165,
159 61

165

166-8

167

167-70

169 70,
me al ,
185, w-
al

Specific rotation

WD

(+553)

+ 1 1 1 7 —
+ 1304

-120 —
-736 —

+ 363

-437 —
-434

+429

-503 —
+63 1

+ 1507 —
+ 802

+ 148

+ 6653

T, "C

20

20

20

20

20

19

20

20

20

Cone,
Solvent

water

c = 4.
water

c = 10,
water

water

c = 12,
water

c = 1,
water

water

c = 5,
water

water

c = 26,
water

Rf Values
in

/i-butanol-
acetic

acid-water
(415)

0 11

020

020

0 16

0 14

Phenylosazone

M P

205-6

187

169 70
192 5

206

169

156,
168

168,
160

242

196,
201

Ml
Solvent

-6, me
al

Azoate
(/>-Phenyl-

azobenzoate)

M P

275

276

125

[«BS»,
chl

+ 2

+436

+35

/>-Nltro-
phenyl-

hydrazone

225

154,197

p-Bromo-
phenyl-

hydrazone

151 (ND

+ 11 5,
me al )

160

168

Miscellaneous

Phenylhydrazone, 140,
Brucmesalt, 180

Phenylhydrazone, 130,

/>-Nitrophenyl-
osazone, 261,p-Bro-
mophenylosazone.
198, 2-Naphthyl-
hydrazone, 176, Octa-
acetate, 160 \ . [ a ] j ?

+62 59, chl
Diacetone denv , 4 1

Phenylhydrazone,
158 60, [a]D +21 6,
w

Phenylhydrazone,
158 60,a-Methyl-
phenylhydrazone, 183

Semicarbazone, 188,
Cinchomne salt, 204,
[a}§ +1399 ,w

Diphenylhydrazone,
204, p-Bromophenyl-
osazone, 200-2

p-Bromophenylosa-
zone, 181 o-Nitro-

phenylosazone, 21 1
2, /3-Me glucoside,
120-2, {a]g -885,
w , Pentaacetate,

97, [a] D +2 9, chl
/J-Me glucoside, 119,

[a]D +88 5, w
Benzylphenylhydra-

zone, 223-5

a-Methylphenylhydra-
zone, 190-1. Benzyl-
phenylhydrazone,
157, Diphenylhydra-

zone, I57,a-Penta-
acetate, 95

Tetradecaacetate,
95-6, [«]# + I 2 0 , a l ,
Tetradeca-p-mtro-

benzoate, 166

Nonreducing, Octa-
acetate, 72, 69, [a)fij

+ 596, chl .Tntnlyl,
128

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X I X . O R G A N I C DERIVATIVES OF C A R B O H Y D R A T E S
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

56

57

58

59

60

61

62

63

64

65

66

67

Name

D-Glucoheptu-
lose

4-1,8-D-Gliico-
sido]-/3-D-
mannose

a-L-Rhamno-
hexose

L-Ascorbic acid

Gentiobiose
(6-[0-D-Glu-
cosido] D-glu-
cose)

a-D-Glucohep-
tose

a,a-Trehalose
(I-[«-D-Glu-
cosido]-o-D-
glucose)

Primeverose
(6-[0-D-Xylo-
sido]-D-glu-
cose)

Lactose (4-[/3-D-
Galactosido]-
D glucose)

fJ-Cellobiose
(4-[a-D-Glu-
cosido]-/3-D-
glucose)

6-(,rf-Cellobio-
sidoJ-a-D-glu-
cose

6-[-/3-Lacto-
sido]-a-D-
glucose

Melting
point, BC

171

176
(anh ),
139 40
(hyd)

ISO 1

190, 187

190-5
(anh ),
86
( h y d )

193

210 203
(anh )
97( + 2
H,0)

210,208

a-form.
223
(anh ).
201
(hyd ),
/3-form,
252
(anh )

225

247-52
(anh ),
200
(hyd)

257

Specific rotation

WD

+ 674

+ 15 1 —
+ 107

-80 —
-61 4

+49

+ 21 4 —
+ 87

-20

+ 1783

+ 24 1 —
-33

+ 90 —
+ 553
( + 523)
+ 35 —
+ 553
( + 523)

+ 142 —
+ 346

+ 150 —
+ 84

+ 347 —
+ 226

T,'C

20

16

20

18

20

20

20

20

20

20

24

Cone,
Solvent

water

water

c =
967.
water

me al

c = 5,
water

water

c = 7,
water

c =
25 ,
water

c = 4,
water

c = 4,
water

c = 8,
water

water

water

Rf Values
in

n-butanol-
acetic

acid-water
(4 1 5)

038

009

Phenylosazone

M P

209-10

198

200

163 4,
170,
179

194-5

220

200,
210-2

208
10,
198

224

233

I«|D
Solvent

-42 920,
95°0al

-6520,
pyr -al
(I D

Azoate
(;>-Phenyl-

azobenzoate)

M P

134 5

273

l«l&s.
chl

+ 210

+ 105

/7-Nitro-
phenyl-

hydrazone

262 (di)

/»-Bronio-
phenyl-

hydrazont

170(</i)

Miscellaneous

Hexaacetate, 112, [a]S
+ 87 0, a-Me gluco-
side, 138 40,[a]tf
+ 108 5 w

Benzylphenylhydra-
zone, 183 4

Diphenylhydrazone,
187 Di-2,4 dmitro-
phenylhydrazone.
282

Octaacetdte(a) 188 9,
(a]$ +52 3, ch l .
(0) 192 3,[a]g>
-5 3, chl
/3-Me glucohepto-
side, 169, [a]D -75,
w , Hexaacetate,
164 (a form), 135
(0-form)

Nonreducmg Octani-
trate, 124 Octaace-
tate, 100 2, [a]2,"
+ 162, chl Hexaace-
tate, 93-6, [a]j,9

+ I S 8 3 , chl
(3-Heptaacetate, 216,

[a]2,0 -23 5, chl

^-Nitrophenylosa-
zone, 258, Octaace-
tate, 100 Benzyl-
phenylhydrazone,
128, 2-Naphthylhy-
drazone, 203

Phenylhydrazone, 90,
Octaacetate, (a) 229
30, (a)2,0 +42, chl ,
Semicarbazone, 183
5, Octaacetate (ft).
I92,202,[a]fi>

-14 5, chl ,Oxime,
123 5

'Derivative data given in order m p , crystal color, solvent from which crystallized
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EXPLANATIONS AND REFERENCES TO TABLE XX

Formation ofamine by reduction *

RNO2 + 6[H] — RNH2 + 2 H2O
Amme

From the nitro compound and tin in hydrochloric acid
For directions and examples see Cheroms, p 625, Linstead, p 69, Shrmer, p 262, Vogel, p 529, Wild, p

247
From catalytic hydrogenation (Raney nickel, platinum oxide and palladium on charcoal) of the nitro com-

pound in ethanol, methanol or dioxane
See Cheroms, p 626, Linstead, p 70, N D Cheroms and M Koeck, J Chem Ed, 20, 488 (1943), K

Johnson and E F Degermg, J Amer Chem Soc , 61,3194 (1939), S V Vons and P E Spoern, J Amer
Chem Soc, 60,935 (1938), E R Blout and D C Silverman,./ Amer Chem Soc ,66, 1442 (1944)

From the nitro compound and lithium aluminum hydride in ethers
See N G Gaylord, Reduction with Complex Metal Hydrides, Interscience, New York, 1956, pp 762-773
For partial reduction of polymtro compounds with sodium or ammonium polysulfide see Linstead, p

71, Vogel, p 551
NOTE For directions and examples for the preparation of the derivatives of the amine formed on re-

duction of the nitro compounds see explanations and references to Table XVIII, p 291, 292, 293, 294

Polymtro derivative *

ArNO2
 3 » Ar(NO2)B n

From the aromatic nitro compound with concentrated or fuming nitric acid and sulfunc acid
For directions and examples see Cheroms, pp 580, 627, Shrmer, p 249, Vogel, pp 526, 527
From fuming nitric acid m acetic acid or acetic anhydride
See Wild, pp 24, 247, 248, J Reilly and W J Hickmbottom, J Chem Soc , 117, 135 (1920), O L Brady

andW H Gibson, J Chem Soc , 119, 102(1921)

Molecular compounds of aromatic polymtro compounds with aromatic hydrocarbons

Ar(NO2)n + Ar'H -> Ar(NO2)n • Ar'H n > 1
Molecular
compound

Molecular addition compounds are formed from the aromatic polymtro compound and aromatic hydro-
carbons

For directions and examples see Table IV, p 32, 33, 34 Wild, p 248, T Asahina and C Shmormya,
J Chem Soc Japan,59, 341 (1938), O C Dermer and R B Smith,/ Amer Chem Soc , 61, 748 (1939)

Nitroaromatic acids from side-chain oxidation

Ar(NO2)R -» Ar(NO2)COOH
Nitroaromatic

acid

From the alkylaromatic nitro compound and basic aqueous potassium permanganate
For directions and examples see Cheroms, p 627, Vogel, p 629
From the alkylaromatic nitro compound and sodium bichromate and sulfunc acid in water
See Cheroms, p 628, Vogel, p 629

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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TABLE XX. O R G A N I C DERIVATIVES OF NITRO COMPOUNDS
a) Liquids (Listed in order of increasing atmospheric b.p.)*

No

1

2

3
4

5

6
7
8

9

10

11

12

13

14

15
16
17

18

19

20

21
•} t

Name

Nitroethylene

Nitromethane

Nitroethane
2-Nilropropane

3-Ni(ropropylene(3
Nitropropene)

1-Nitropropane
DL-2-Nitrobutane
2-Methyl-l-nitro-

propane

2-Methyl-2-nitro-
butane

DL-2-1S ilropentane

1-Nitrobulane

1-Nitroisobutylene
(l-Nitroisobutene)

3-Methvl-l-nitro-
butane

1-Nitropentane

2-Nitrohexane
1-Nitrohexane
1-Nitroheptane

2-Niiroheptane

Mitrocyclohexane

1-Nirrooctane

Sitrobenzene
!-Nitrotoluene

Boiling
point,

•c

98 9

101

114
120

125 30

132
140
140 1

150

152 4

153

154-8

164

173

176
193
193 5

194 8

205 6

206 10
part
d

210 1
222

Melting
point

•c

-17

-34

"D

1 3797"

1 392'°
1 394

1 4002"
1 4013

1 4103M

1 4175

1 4234

1 4612"

1 5532°
1 547420

Density
g / m l

1 073'4

1 1297f

1 0497$'
1 024°

1 0512 '

1 O08'<
09877°
0987 >

0971 Of

1 052S

0 9525™

0 9357S"
0 9396|°
09476"

0 9466°

1 068{9

0 934620

1 203 If
1 16221?

Data for the corresponding amine obtained on
reduction of all nitro groups

Amine

Boiling
point,

•c

165

-6

165
33

58

49
63
69

78

92

77

69

96

104

116-8
130
155

142

134

180

184
200

Melting
point,

°C

Acet
amide

28

104

114
110 11

Benz
amide

71

80

71
26

84
76
57

57

40

147

160
146,

143

Benzene
sulfon
amide

58

30

58

39

36
70
53

53

96

112
124

Picrate

165

207
215

165

140

135
139-40
150

183

151

150

138

139

126
121

112

213

Nitration
product

Melting
point,

•c

90
70 1

Position
of nitro
groups

1,3
2,4

Miscellaneous

Polymerizes readily
on contact with
base

Phenylthiourea
denv of amine.
101, l -Naphthy l -
urea denv of
amine, 200

p Toluenesulfona-
mide denv of
amine, 78

Hydrochlonde of
amine, 168, Oxa-
late, 226 131
Chloroaurate, 82 3

Phenylthiourea de-
nv of amine, 65,
1-Naphthylurea
denv of amine,
149

Phenylthiourea de-
nv of amine, 102,
1-Naphthylurea
deriv of amine.
132

Phenylthiourea de-
nv of amine, 69,
2-Naphthylthio-
urea denv of am-
ine, 114

Phenylthiourea de-
riv of amme, 75

Hydrochlonde of
amine, 133 Oxa-
late, 204 5, Chlo-
roaurate, 63-4

SnCI2 + HC1 —
Cyclohexanone
oxime 89 90

1 Naphthylthio-
ureadenv of am-
ine, 72

* Denv. ime data given in order m p .crystal color, solvent from which crystallized
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TABLE XX. O R G A N I C DERIVATIVES OF NITRO COMPOUNDS
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued)

No

23

24

25
26

27

28

29

30

31
32
33

34

Name

l-ElhyI-2-nitroben-
zene

M-Dimethyl-2-
nitrobenzene (2-
Nitro-m-xylene)

Phenylnitromethane
3-Nitrotoluene

1, ̂ Dimethyls-
nitrobenzene (2-
Nitro-p-xylene)

l-Ethvl-4-nitro-
benzene

IJ-Dimethyl-4-
nitrobenzene (4-
Nitro-m-xylene)

l,2-l)imethyl-3-
nitrobenzene (3-
Nitro-o-xylene)

2-Nitro-p-cymene
2-Nitroanisole
\-tert-Boty\-4-

nitrobenzene

2-Nitrophenetole

Boiling
point,

•c

224

226

226d
233

241 2

241

246

250

264
265
267

268

Melting
point,

•c

13

16

2

15

10

5-6

"D

1 5407"

1 532320

1 5470"

1 545819

1 53092°
1 562020

1 542520

Density
g/ml

1 126"

1 1121 5

1 1598?°
1 15715°

1 13215

1 12425

1 126" s

1 0744f
1 2540?

1 190315

Data for the corresponding amine obtained on
reduction of all nitro groups

Amine

Boiling
point.

•c

210 I I
214

215
218

184-5
203

213-5

216
214

217

221-2

241
225
230

229

Melting
point,

•c

5-6
17

Acet-
amide

111-2

177

60
65

139

94

133
130

135

71
85 88
169-70

79

Benz-
amide

147

168

105
125

140

151

192

189

102
60 84
134-6

104

Benzene
sulfon-
amide

88
95

138

129-30

89

102

Picrate

194 5

180

194
200

171

209

221

200

Nitration
product

Melting
point,
•c

182

139

37

182

82

54
68

86

Position
of nitro
groups

1,3,5

1,2,4

2,4,6

1,3,5

1,2

2,6
2,4,6

2,4

Miscellaneous

p-Toluenesulfon-
amidedenv of
amine, 212

Oxid -* 3-mtroben-
zoic acid, 140

^-Toluenesulfon
amide denv of
amine, 104

Oil HNO3-^4-
nitrobenzoic acid,
240

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XX. ORGANIC DERIVATIVES OF NITRO COMPOUNDS
b) Solids (Listed in order of increasing m.p.)*

No

1

2

3

4

5
6

7

8

9
10

11

12

13

14
15
16
17

18

19
20
21
22

23

24

25

26

27

28

29

Name

2-Methyl-2-nitropropane
(terr-Nitrobutane)

4-Fluoro- 1 -nitrobenzene

l-Nitro-2,3,6-trimethyl-
benzene

3,4-Dimethyl-l-nitro-
benzene (4-Nitro-o-
xylene)

2-Chloro-l-nitrobenzene
2,4-Dichloro-l-nitro-
benzene

4-Bromo-3-nitrotoluene

3-Nilrophenelole (3-
Ethoxy-l -nitro-
benzene)

2-Nitrobiphenyl
6-Chloro-2-nitrotoluene

3-Iodo-l-nitrobenzene

3-Nitroanisole (3-
Methoxy-1-nitro
benzene)

4-C'hloro-2-nitrotoluene

5-Nitroindane
2-Bromo-l-nitrobenzene
4-Nitroindane
Nitromesitylene

3-Chloro-l-nitro-
benzene

2-Nitroazoxybenzene
2-Iodo-l-nitrobenzene
4-Nitrotoluene
4-Chloro- 1 3-dinitro-
benzene(I-Chloro-2,4-

dmitrobenzene)
4-Nitroanisole (4-

Methoxy- 1 -nitro-
benzene)

2,5-Dichloro-l-nitro-
benzene

4-Iodo-3-nitrotoluene

3-Bromo-l-nitrobenzene

l-Nitronaphthalene

0-Nitrostyrene

l-Methyl-2-nitro-
naphthalene

Melting
point,

•c

25 6

25-7

30

30

32
33

33

34

37,33
37

38,35

38

38

40, yel
43
44
44

45

49, yel
49
52
52

53

54

55

56

57,60

58, yel

58-9,
yel

Boiling
point,

•c

127

258

238

258

240

152"

139.0

234

250-
60d

Data for the corresponding amine obtained on
reduction of all nitro groups

Amine

Boiling
point,
•c

46

184 6

235

226

209

136'6

248

251

250
250
236
232 3

230

200

240

251

Melting
point,
•c

51,
47 8

63

49-50
245

33,27

21-2

37-8
32
-3

98
61,58
45
91

58

50, Igr

48,38

18

50

51

Acet-
amide

152

186

99

87
143-6

121,
114

97

121
157-9

136
119

81

139 40,
131

106
99
126
216-7

72,78

156
109
147
I42(</|)

130,
127

132

151,
136

87

159

188-9

Benz-
amide

134

185

99
115

103

102
173

157

137
116
136
204

119 20

139
158
178(<//)

154

120

120,
136

160

222

Benzene
sulfon-
amide

129
128

121

120

95

167

Picratc

198

134
106

158

169

129

189 91

177

112
182

180

163,
181

Nitration
product

Melting
point
•c

82

50 52

106

72

86

70
183

89

104

59

Position
of nitro
groups

1,2

2,4

3,5

1,3

d,

2,4
2,4,6

2,4

1,3

1,2

Miscellaneous

Phenylthiourea denv of amine.
120

N-p-Nitrobenzamide denv of
amine, 181

N-Formyl denv of amine, 52
N-Chloroacetyl, 109

N-Formyl deriv of amine, 154

p-Toluenesulfonamide deriv
of amine, 157

N-Formyl deriv of amine, 75
Oxid — » 6-chloro-2-mtro-

benzoicacid, 161
/j-Toluenesulfonamide deriv

of amine, 128
/?-Toluenesulfonamide deriv

of amine, 68

Oxid —» 4-chloro-2-mtro-
benzoicacid, 142

/?-Toluenesulfondmide denv
ofamme, 167

NaOH — 2,4-Dimtrophenol,
1 14, Hydrazine— » 2,4-di-
mtrophenylhydrazme, 199

N-Formyl deriv ofamme.
129, NaOH — 3-Nitro-/7-
cresol, 36-7

Irradiation -» dimer, 180-7

'Derivative data given in order m p , crystal color, solvent from which crystallized.
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TABLE XX. ORGANIC DERIVATIVES OF NITRO COMPOUNDS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

•
Name

4-Nitrophenetole ( 1 -

Ethoxy-4-mtro-

benzene)

3,4-Dinitrotoluene

3-Nitrobiphenyl

23-Dinitrotoluene

l-Methyl-8-nitro-

naphthalene

2,6-Dinitrotoluene

2,4,o-Trinitroanisole ( 1 -

Methoxy-2,4,6-trimtro-

benzene)
2.4-Dinitrololuene

2-N itroazobenzene

l-Methyl-4-nitro-

naphthalene

4-Bromo-l,3-dinitro-

benzene ( 1 -Bromo-2,4-

dimtrobenzene)

3,5-Dimelhyl-l-nitro-

benzene
4,5-Dimethyl-l,3-
dinitrobenzene

5-Methyl-2-nitro-

naphthalene

2-Nitronaphthalene

2,4,6-Trinitrophenetole

(l-Ethoxy-2,4,6-tn-
nitrobenzene)

2,4,6-Trinitrotoluene

( T N T )

2-Melhyl-l-nitro-

naphthalene
4-Nitrophenanthrene

3,4-Dimethyl-l,2-

dinitrobenzene

Melting
point,
•c

60 58

61

61,59

63

63 4

66

68

70,72

71, or-

red

71-2,
pa yel

75,72

75

76

76 7

78

78

80,82

81, yel

81

82

Boiling
point,
•c

273

Data for the corresponding amine obtained on
reduction of all nitro groups

Amine

Boiling
point,

•c

248

254

265

255

292

220-1

Melting
point,

•c

3 4

89 90

30

63 4

67 8

105

99

59

51 2

63 4

112

32, pet

eth

105

Acet-
amide

137

4 mono
131 2,

di 210

148

183-4

202 3

224 (di)

126

166 7

144,

140

123-4

132

188

190

Benz
amide

173

It-mono

193 4

di
263 4

195 6

224 (di )

122

238 9

155-6

162

180

224

Benzene
sulfon-
amide

143

178 9

(di)

2
mono
138

di
191

102

Picrate

69

195

Nitration
product

Melting
point,
•c

86

80,82

80 82

Position
of nitro
groups

2,4

2,4,6

2,4,6

Miscellaneous

Oxid -* 3,4-dimtrobenzoic

acid, 165, 161

(NH4)2 S -» 2-Nitro-m-tolui-

dme, 108, red HNO, — 2,3-

Dmitrobenzoic acid. 201

Oxid — • 2,6 Dmitrobenzoic
acid, 202 3

Naphthalene adduct, 69-70,

NHjinal — »picramide, 188

Naphthalene adduct, 60,
Oxid -» 2,4-dmitrobenzoic

acid 182-3 SnCI, + HC1 — •

4-Nitro-o-toluidme, 107 yel

Oil HNOj-»4-nitro-l-
naphthoic acid, 220- 1

NaOH — • 2,4-Dmitrophenol,

114 Al NH, -» 2,4-dimtro-
anilme, 180 188, yel Sn +

HCI -» 1,3-Diammobenzene
63, Hydrazme -• 2,4-dmitro-

phenylhydrazme, 199
N-Formyldenv of amine.

76 7
(NH4)2S-» l-Ammo-3.4-
dimethyl-5-nitrobenzene, 75

Acetyldenv of this, 209-10,
Benzoyl denv of this, 223-4

Naphthalene adduct, 39, NH3

in al — » picramide, 1 88

Naphthalene adduct, 97;

CrO3/conc H2SO4 — 2,4,6-

tnmtrobenzoic acid, 220

Reduct -» l-ammo-3.4-
dimethyl-2-mtrobenzene, 66,

red , Acetyl denv of this.

115 6, Benzoyl denv of this.

199-200

'Derivative data given in order m p , crvstal color, solvent from which crystallized
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TABLE XX. O R G A N I C D E R I V A T I V E S OF NITRO COMPOUNDS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68
69

70

71

Name

5-Methyl-l-mtro-
naphthalene

Picryl chloride

4-Chloro-l-nitrobenzene

-^,5-Dibromo-l,4-dinitro-

benzene
2,4-Dimethyl-l,3-

dinitrobenzene

2,4-Dinitromesitylene

2,5-Dibromo- 1 -nitro-
benzene

4-Bromo-l-nitro-

naphthalene
2,4-Dmitrophenetole

1 3-Dimtro-4-
ethoxybenzene

4-Chloro-l-nitro-

naphthalene
1 3-Dinitrobenzene

2,3-Dimethyl-l,4-
dinitrobenzene

3,5-Dinitrotoluene

3,6-Dimethyl-l,2-
dinitrobenzene

4,6-Dimethyl-M-
dinitrobenzene

2,4 -Dinitrobiphenyl

8-Chloro-I-nitro-
naphlhakne

2,4-Dinitroamsole
l,3-Dmitro-4

methoxybenzene

3-Nitroazobenzene
4-Chloro-2-nitroanisole

(5-Chloro-2-methoxy-
1 -nitrobenzene)

2-Nitrophenanthrene

8-Bromo-l-nitro-
naphthalene

Melting
point,

•c

82 3

83

84

127

84 82

85

85

85

86

87 85

90

90

92

93

93

93

94

95

96, or
98

99, pa
yel

99-100

Boiling
point,
•c

Data for the corresponding amine obtained on
reduction of ail nitro groups

Amine

Boiling
point,

•c

283 5

363

Melting
point,

•c

77 8

72

65 6,

Igr

51 2

102

67 8

98

63

116

75

105

45

88 9
96

56 7
84

85, pa
yel

90

Acet-
amide

194 5

208 (m)

179
172

>260
(di)

171 2

193

I93 ( r f i )

186

191 (rfi).
87 9
(mono)

275 6

(di)
235 6

(di)

I -mono
165
di 295

202 (rfi )

137

130-1
104

225

138 9

Benz-
amide

173 4

192

232
(227)

(di)

240 (A),
125
(mono)

258 9

(di)

276 8

(di)

77 8

216

Benzene
sulfon-
amide

211

122

194

Picrate

184

194

Nitration
product

Melting
point

•c

232

78

125

Position
of nitro
groups

2,4,6

2,4,6

4,5,6

Miscellaneous

NaOH^ Picric acid, 122
N H , — » 2,4,6-Trimtroamline,
188 192 5

NaOH — • 4 Nitrophenol, 1 14

2,5-Dibromo-/j-nitroanilme,

175, yel
Reduct — * 1 ammo-2,4-
dimethyl 3-nitrobenzene 84
N N Diformyl, 219 20

Reduct — 2-ammo-4 nitro
mesitylene, 75 Acetyl denv
of this 191 Benzoyl denv of
this, 169 Benzenesulfonyl
denv of this, 163

N-Formyl denv of amine, 172

Reduct — • 2-nitro p-pheneti-
dme, 40

(NH,) ;S -• 3 Nitroanilme,

114 Naphthalene adduct, 52

1 -amino-2,3-dimethyl-4-
nitrobenzene, 1 14

Oxid — » 3,5-dmitro-benzoic
acid 204 5 (NH.,) . ,
S — 5-Nitro-m toluidme 98

Oxid — • 2,3-din/itro-/)-toluic

acid, 249
N,N'-Diformyl denv of

amine, 182 3

2,4 Dmitrophenol, 114, Naph-
thalene adduct, 50, Reduct
— * 2 amtno-4-nitroamsole,
1 18, or -red, Acetyl denv of
this, 175 6

CrO, -» 2-Nitrophenanthra-
qumone, 260, golden yel

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XX. ORGANIC DERIVATIVES OF NITRO COMPOUNDS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

72

73

74

75

76

77

78
79

80

81

82

84

85

86

87

88

89

90
91

92

93

94

Name

3,5-Dimethyl-l,4-dinitro-
benzene

1,2-Dinitronaphthalene

5-Nitroacenaphthene

2^-Dinitrostyrene

5-Chloro-l-nitro-
naphthalene

3-Nitrodurene (3-Nitro-
1,2,4,5-tetramethyl-
benzene)

4-Nitrobiphenyl
9-Nitrophenanlhrene

1 ,2-Dinitrobenzene

2,4'-Dinitrodiphenyl-
methane

4.5-Dimethy 1-1,2 -dinitro-
benzene

3-Methyl-2-nitro-l,4-
• naphthoquinone

13,5-Trinitrobenzene

5-Bromo-l-nitro-
naphthalene

Picric acid

2,5-Dimethyl-M-dinitro-
benzene

l-Nitro-2,4,6-(ribromo-
benzene

4-Bromo-l-nitrobenzene
2,2'-Dinitrobiphenyl

1 ,4-Dinitronaphthalene

3,5-Dimethyl-l ,2-dinitro-
benzene

4-Nitroazobenzene

Melting
point,
•c

101

102-3,
br

106,
101,
yel

106-7,
yel

1 1 1

112 3

114
116-7

118

11 8, yel

118,
115

121-2,
125,
yel

122

122

122

123 4

125

126
124,

128

131-2,
yel

132

135, or

Boiling
point,

•c

Data for the corresponding amine obtained on
reduction of all nitro groups

Amine

Boiling
point,
•c

261 2

302

>360

Melting
point,
•c

104

98

108

85

75

53
137 8,
104

102

88-9

126

69, 63-
4

102-3

122

66
81

120, yel

78

126

Acet-
amide

234 (di)

238

128

207

171
207-8

185(</i)

224 5
(210)
(di)

227-8

WO

215

232

168
mono

89 90,
di 161

303 4

WO

144-6

Benz-
amide

291 (di)

210,
199

230
199

301 (di)

198

204
mono

158-
60,rfi
190 1

280 (di)

211,
205

Benzene
sulfon-
amide

1-
mono
215

185

34

Picrate

190
200

190

180

Nitration
product

Melting
point,
•c

Position
of nitro
groups

Miscellaneous

Reduct — l-dmmo-2,6-
dimethyl-4-mtrobenzene, 158

Alk KMnO, — 2-mtro-
benzoicacid, 146-8

N-Formyl denv of amine, 172
Picrate, 78-9

(NH,)S -•• 2-Nitroanihne, 71,
Hot aq NaOH -» 2-mtro-
phenol, 45

Oxid — » 2,4'-dmitrobenzo-
phenone, 197

Reduct — > l-ammo-4,5-
dimethyl-2-nitrobenzene, 140

Oil KMnO, — phthalic acid.
200-6, Na2SO, Reduct or
Fe + ac a — *• 2-ammo-3-
methyl- 1 ,4-naphthoqumone.
167, red

Anthracene adduct, 164,
Naphthalene adduct, 156,
Fluorene adduct, 105

Naphthalene adduct, 149,
Fluorene adduct, 84, Anthra-
cene adduct, 138, n-Butyl-
ammonium picrate, 151

Reduct — l-ammo-2,5-
dimethyl-3-nitrobenzene, 98

Formyldenv of amine, 222

NaOH — 4-Nitrophenol, 1 14
N,N'-Diformyldenv of
amine, 137

Reduct ^l-ammo-2,4-
dimethyl-6-mtrobenzene, 76

•Derivative data given in order m.p , crystal color, solvent from which crystallized
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TABLE XX. O R G A N I C D E R I V A T I V E S OF N I T R O COMPOUNDS
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

1 1 1

112
113
114

115

Name

4-Chloro-I,5-dinitro-
naphthalene

2-Nitroindene

4-Bromo-l,5-dinitro-
naphthalene

2,4-Dinitrostilbene

1 ,3-I)initronaphlhalene

9-Nitroanthracene

4-Chloro-l,3-dinilro-
naphthalene

2,5-Dimethyl-l,4-
dimtrobenzene

3-Nitroacenaphthene

4-Nitroazoxybenzene

3,8-Dinitroacenaphthene

2-Nitrofluorene

3-Nitro-l,2-naphtho-
quinone

2,2 -Dinitrodiphenyl-

methane
1 ,6-DinitronaphthaIene

1 ,8-Dinilronaphthalene

4-Bromo-l ,8-dinitro-
naphthalene

3-Nitrophenanthrene

4-Iodo-l-nitrobenzene
1 ,4-Dinitrobenzene

3,3'-Dinilrodiphenyl-

methane

Melting
point
•c

138

141

143

143 5,
yel

144 5,
yel

146, yel

146 7

147,
142

151-2,
yel

153, pa
yel

155-6,
br -yel

156,
154

156, red

159

161 2,
166,
pa yel

no.
173

170, yel

170-1
173
173,

171

175

Boiling
point

•c

Data for the corresponding amme obtained on
reduction ofo//nitro groups

Arnme

Boiling
point

•c

Melting
point

•c

119 20,
pa yel

96

145 50

150

81 2

138

167 8,
yel

129

160

85-6,
77

66

87 8
67 8
40.
147

53-4

Acet
amide

263 5
(dl)

273 4

192 3

151
172

191

257
(263)

(di)

200 1
184
304 (di),

162 3
(mono)

\93(di)

Benz-
amide

209 10

265 (di)

311 2

(</')

213
222
300 (di).

128
(mono)

Benzene
sulfon
amide

247
(d,)

Picrate

221

Nitra ion
product

Melting
point,

°C

218

Position
of nitro
groups

1,3,8

Miscellaneous

NaOH ->4 8-Dmitro-l-naph-

thol,235 Sn + HCI — 1,5-
Diarmnonaphthalene, 190,

PCI,—- 1,4,5-Tnchloronaph

thalene, 131
Zn + Ac a — » 2-mdanone

oxime, 155
NaOH-* 4, 8 Dimtro-l-naph-
thol,235. HNO,At 180^3-

mtrophthalic acid, 2 1 8

CrO, Oxid o f a m i n e - » a n -

thraqumone 273 286, yel
Warmdi l NaOH — 2,4 di-

nitro 1 naphthol , 140

Reduct — 1 ammo 2 5
dimethyl-4-mtrobenzene.

144 5

SnCI2 + HCI — • 3-Amino 1,2-
naphthohydroqumone, 164

Oil HNO.^phthahcac id ,
200 6

Oxid — * 2,2'-dmitrobenzo-
phenone, 188 9

NaOH^4,5-Dinitro 1 naph-
thol, 235. HNO, At 180^3-
nitrophthalic acid, 2 1 8. Al
N H , — »4-amino-l,8-dmitro-

naphthalene, 246, red, Acetyl
denv of this, 245

Aq NaOH — > 4-mtrophenol.
114

Oxid — » 3.3'-dimtrobenzo-
phenone, 155

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X . O R G A N I C D E R I V A T I V E S O F N I T R O C O M P O U N D S
b) Solids (Listed in order of increasing m.p. )* (Continued)

No

116

117

118
119

120

121
122

123

124

125
126

127

128

129

130

131

132

133

134

135

136

137

Name

4-Nitrophenanthrene-
quinone

4-Chloro-l,8-dinitro-
naphthalene

9-Nitrofluorene
4,4'-Dinitrodiphenyl- ,

methane

4-Chloro-3-nitro-l,2-
naphthoquinone

2-Nitroanthraquinone
2,2'-Dinitrostilbene

4,/3-Dinitrostyrene

3,3'-Dinitrobiphenyl

2,5-Dinitrofluorene
2.2 -Dinitroazobenzene

1 ,5-Dinitronaphthalene

4,4 -Dinitroazobenzene

2,5-Dimtrophenan-
threnequinone

1-Nitroanthraquinone

2,7-Dinitronaphthalene

4,4 -Dinitrobiphenyl

1 J-Dinitroanthra-
quinone

1,6-Dinitroanthra-
quinone

2-Nitrophenanthrene-
quinone

3-Nitrophenanthrene-
quinone

2,7-Dinitroanthra-
quinone (Fntzsche's
reagent)

Melting
point

•c

179 80,
pa yel

1 80, pa
yel

181 2
183

184, red

185
196, yel

199, yel

200, yel

207, yel
209-10,

194-
5 yel

214
217

222 3
216,
or -red

228,
yel-
red

230

234, yel

237
240

240, yel

255-7,
yel

258-60,
yel

279-80,
or

280,
262,
pa yel

Boiling
point

•c

Data for the corresponding amine obtained on
reduction of ail ni t ro groups

Amine

Boiling
point

*C

Melting
point
't

64 47
93

303-6
176,
golden
yel

94

175
134, red

190

250-1

252,
243
66
159
28

290

262, red

205-10,
dk vlt

>330

Acct
amide

262

236 7
(di)

262
304 (di)

257 8

289 (di)
271 (di).
or

360 (di)

212
(mono)

218

261 (di)

317 (A),
199
(mono)

295 (di)

>350
(<//)

Ben/
amide

260-1

227-8

255

267 (di)

352 (di).
203-5
(mono)

>300

275 (di)

300 (di)

Ben/ene
sulfon
amide

Picrate

209

210

(dl)

Nitut ion
product

Melting
point

154

Position
of n i t r o
groups

1,4,5

Miscellaneous

CrO3 -» 6-Nitrodiphemc acid.
248 50, o-Phenylenedi-
amine — » quinoxahne denv ,
217-8, Monoxime, 169-70,
Dioxime, 210, Monosemicar-
bazone, 210-11

NaOH — 4,5-Dimtro-l-naph-
thol,235,PCl5^l,4,5-Tn-
chloronaphthalene, 131

Oxid -* 4,4'-dimtrobenzo-
phenone, 189

Aniline—" 2-anilino-3-mtro-
1 ,4-naphthoquinone-4-aml.
250

Acid K2Cr2O7 -» 4-nitro-
benzoic acid, 240

vlonoxime, 190 1,0-Phenyl-
enediamme —» quinoxahne
denv , 262-4

CrO, — 4-Nitrodiphemc acid.
217, Monoxime, 213. Mono-
thiosemicarbazone, 234 5

CrO3 — 5-Nitrodiphemc acid.
268, Monoxime, 240,
Dioxime, 200, Monosemi-
carbazone, 254, red

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X . O R G A N I C D E R I V A T I V E S O F MTRO C O M P O U N D S
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

138

139

140

141

142

143

Name

rrattf-4*4 -Dimtro-
stilbene

9,10-Dinitroanthracene

1,7-Dimtroanthra-
quinone

2,7-Dinitrophenanthrene-
quinone

1,8-Dinitroanthra-
quinone

1,5-Dinitroanthra-
quinone

point
•c

288, yel

294

263

yel

295

301 3,
pa yel

311 2

384-5,
pa yel

point
•c

Data for the corresponding amme obtained on
reduction of 0//mlro groups

Amme

Boiling
point

•c

Melting
point

•c

231, yel

290, red

>360,
dk vlt

262, red

319, red

Acet
amide

353 (di)

283 (di)

284 (di)

317(</;)

Benz
amide

352 (A)

325 (di)

324(rf/)

>350

(</<)

Ben/ene
suit on
amide

Pttrate

Nitration
product

Melting
point

°C

Position
ol nitro
groî

Miscellaneous

Oxid -^-anthraqutnone, 273
286 yel

CrO3 — * 4,4 Dmitrodiphenic
acid, 257 8, Monoxime,
246-8, o-Phenylenediamme
-»• qumoxahne denv , 356,
Fluorene adduct, 270,
red -yel

Monoxime, 253

* Derivative data given in order m p , crystal color, solvent from which crystallized

343



EXPLANATIONS AND REFERENCES TO TABLE XXI

Hydrolysis to the corresponding acid *

RCN + 2H2O > RCOOH + NH4HSO4

Acid

RCN + H2O Na°H^ RCOONa + NH3

Sodium salt
of the acid

From the nitnle and 75% sulfunc acid, or 4 1 phosphoric acid-sulfunc acid
For directions and examples see Cheronis, pp 618, 619, Linstead, p 65, Shrmer, p 258, Vogel, p 410,

Wild, p 250
From the nitnle and potassium hydroxide in aqueous methanol, ethanol or benzyl alcohol
See Linstead, p 65, Vogel, pp 410, 805, Wild, p 250, L Palfray, S Sabetai and S Rovira, Compt Rend,

209,483(1939)
From the nitnle and potassium hydroxide in ethylene glycol or glycerol
See Cheronis, pp 618,620,5 Rovira and L Palfray, Compt Rend , 211, 396 (1940)
NOTE For the directions and examples for the preparation of the derivatives of the carboxylic acid

formed on hydrolysis see the explanations and references to Tables XII, XIII and XIV, pp 186, 187, 188, 189

Partial Hydrolysis to the corresponding amide *

RCN + H2O - H2SO"-> RCONH2

Amide

From the nitnle with sulfunc acid
For directions and examples see Cheronis, pp 619,620 Vogel, p 411

Reduction to the corresponding amme *

RCN + 4[H] — RCH2NH2

Amme

From the nitnle and sodium in absolute ethanol
For directions and examples see Cheronis, p 621, Shrmer, p 259, Vogel, p 41 1, Wild, p 254, H B Cut-

ter and M Taras, Ind Eng Chem , Anal Ed , 13, 830 (1941)
From the mtnle and lithium aluminum hydride in ether
See W G Brown in Organic Reactions, Vol 6 (Ed R Adams), John Wiley and Sons, New York, 1951, p

469, N G Gaylord, Reduction with Complex Metal Hydrides, Interscience, New York, 1956, pp 731-750
For summary of reduction methods see V Migrdichian, Organic Cyanogen Compounds, Remhold Publishing
Corp , New York, 1947, pp 151-172
NOTE For directions and examples for the preparation of the derivatives of the amme formed on re-

duction of the nitnle see explanations and references to Table XVIII, pp 291, 292, 293, 294

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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TABLE X X I . O R G A N I C D E R I V A T I V E S O F NITRILES
a) Liquids 1) (Listed in order of increasing atmospheric b.p. )*

No

1
/^

2

3

4

5

6

7

8

9

10

11

12

13

14

Name

Cyanoacetylene

Cyanoacetalde-
hydc

Acrylonitnle

Fluoroaceto-
nitriie

Acelonilrile
(Cyanometh-
ane)

Trichloroaceto-
nitrile

Methacrylo-
nitrile(a-
Methylacrylo-
mtnle)

Propionitrile
(Cyanoethane)

Isobutyronitrile

Trimethylaceto-
nitrile (len-
Butylcyanide)

2-Ethylacrylo-
nitrile

Dichloroaceto-
nitrile

a-Chloroiso-
butyronitrile

n-Butyronitrile
(1-Cyano-
propane)

Boiling
point,

•c

425

71 2

77 8

80

81-2

86,83 4

90 1

97,
1035

104,
107 8

106

1 1 1

113

116

117

Melting
point

•c

5

15-6

"D

1 38699'

1 393'°

1 3442'°

1 399"

1 3659"

1 3792

1 4132

1 4045",
1 435"

1 3812'4

Density
I/ml

08159 '

0881 '

0 797 J"

0 7828 f

1 439"

0799 1 1 "

OUT,

0773

1 374"'

1 064|J

0796'

Derivatives of the corresponding acid
RCN — RCOOH

Acid

B P ,
•c

I44d
83
4 <<

140

165

118

196 7

160

141

1543

180

194

162

M P
•c

18

13

33

58

15 6

-47

35

5 6

31

Amide

61 2

85

77

82

141

102 6

79

129

153 4

84, bz

98

116

Amlide

87

105

114

95-7

106

109
10

127-9

69 70

96

S- Benzyl
thiu

ronium
chloride

135

151

143

146

Derivatives of the corresponding amine
RCN — RCH,NH,

Amine

B P -C

45
6'

165

49

69

77

Benz-
amide

71

84

57

Ben
zene

sulfon
amide

58

36

53

Phenyl
thiourea

106,

135

63

82

65

Picrate

165

135

150

151

Miscel
laneous

HgNO, —
Wh pre-
cipitate,
Dimer,
64 5-5 0

HN03 —
Cyano-
acettc
acid, 66,
2,4-Di
mtro
phenyl-
hydra
zone,
170 1,
aq al , p-
Nitro-
phenyl-
hydra-
zone,
153-4

Gives solid
polymer
on addi-
tion of
cone
NaOMe
sol

Gives solid

polymer
on heat-
ing with
benzoyl
peroxide

Me ester
of acid.
143-4

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X I . O R G A N I C D E R I V A T I V E S OF NITRILES
a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued)

No

15

16

17

18

19

20

21

22

23

Name

irans-Crototto-
nitrile

Allylcyanide

Methoxyaceto-
nitrile

2-Hydroxyiso-
butyronitrile
(Acetone
cyanohydnn)

3-Hydroxy-4-
methoxybenzo-
nitrile

2-Methylbutyro-
nitrile

Chloroaceto-
nitrile

Isovaleronitrile

2,4-Penladieno-
nilrile

Boiling
point,

•c

119

119

120

120d

124
131 5-
20

125 6

127

130

135-8

Melting
point,

°C

-19

nD

1 4217

1 40602"

1 380"

1 399620

1 38025

1 4880

Density
g/ml

083515

0937328

093f

08061°

1 19320

0 7884{°

08444

Derivatives of the corresponding acid
RCN — RCOOH

Acid

B P ,
•c

189

169,
,63

203-4

177

189

176

M P,
•c

72

79

255 7

63

72

Amide

158

73

96

98

112

120

136

124

Amhde

115

58

58

136

110

137

113,
109
10

S- Benzyl
thiu

ronium
chloride

75 7

153

Derivatives of the corresponding amine
RCN — RCH,NH,

Amine

BP.'C

83 4

955-
60

96

Benz-
amide

Ben-
zene

sulfon-
amide

Phenyl
thiourea

1095-
105

123 7,
56 7

102

Picrate

1315-
2 5

1368
7 4

142-3

138

Miscel-
laneous

If," of
amine
1 4263,
1-Naph-
thylthio-
urea of
amine,
129 30

n6'of
amine
1 4191,
Al KOH
— »cro-
tonic ac ,
72 1-
Naph-
thylthio-
urea of
amine,
109 10

Acetate,
116, Ace-
tate of
acid.
206-7.
Me ester
of acid.
83 4.
66-7

HCIsaltof
amine.
176,
H2PtCl,
salt of
amine,
240

Addition
comp
with
A1C1,,
38, HCI
salt of
amine.
144

3-Nitrohy-
drogen
phthalate
of amine.
108

Me ester
of acid.
50 22»

'Derivative data given in order m p , crystal color, solvent from which Crystallized
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TABLE X X I . O R G A N I C D E R I V A T I V E S OF NITRILES
a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued)

No

24

25

26

27

28

29

30

31

32

33

34

35

36

Name

2-Chlorocro-

tononitrile

Ethoxyaceto-
nitrile

2-Methylcro-
tononitrile

2-Bromoiso-
butyronitrile

4-Pentenonitrile

Thiophene-2,3-
dicarbonitrile
(2,3-Dicyano-
thiophene)

3,3-Dimethyl-
acrylonitrile

Valeronilrile ( 1
Cyanobutane)

2-Chlorobutyro-
nitrile

Diethylaceto-
nitrile

2-Furanecarbo-
nitrile (a-Furo-
nitrile, 2-
Cyanofuran)

2-Methylaceto-
acetonitrile

Cyclobutane-
carbonitrile
(Cyanocyclo-
butane)

Boiling
point,
•c

136

136 7'"

138

139-40

140

140

140 2

141

143

145

147

147,
145 6

150

Melting
point,

•c "D

1 4319

1 445"

1 4213"

1 399 1 I S

1 4798'"

1 42392"

Density
g/ml

08313

08481?

08292"

0 8035]5

1 0822?

0 9794?

Derivatives of the corresponding acid
RCN — RCOOH

Acid

B P ,
•c

212,
85
95'°

156
71.

1985

188-9

199

186

189s"

190

22434

195

M P ,
•c

99

64

48-9

272-4

70

133 4

73

Amide

212

80 2

75 6

148

94

di 228

107-8,
65 6

106

755
60

107

142

138-40

152-3,
155

Anihde

77

83

126 7

63

74 5

124

1125-
30

S- Benzyl
thiu

ronium
chloride

91 4,

98

211

Derivatives of the corresponding amine
RCN -RCH,NH 2

Amine

BP. 'C

128 31

108"°

105 8

104

71 5

145 6

1 10"3

Benz-
amide

Ben-
zene

sulfon
amide

Phenyl
thiourea

1050

55

69

Picrate

191

121 3

139-
40d

139

142,
124

168-9

150

Miscel-
laneous

Me ester
of acid.
161, HCI
salt of
amine.
220

n f j of
amine
1 4108,
Et ester
of acid.
bp 152

p-Tolui-
dideof
acid,
705-1 5

H2PtCI6

salt of
amine.
166,
Thiourea
denv of
amine.
43 5-4 0

Di-Me
ester of
acid, 32 3

HCI salt of
amine,
193-4

Semicar-
bazone.

Nitro-
phenyl-
hydra-
zone, 147

HCI salt
of amine.
2355

'Derivative datj given in order m p , crystal color, solvent from which crystallized
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TABLE X X I . O R G A N I C D E R I V A T I V E S O F NITRILES
a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued)

No

37

38

39

40

41

42

43

44

45

46

47

48

49

Name

2-Chloro-3-
methylbutyro-
nitrile

Isocapronitrile
(4-Methyl-
pentano
nitr i le)

2,2-Dimethyl-

acetoaceto-
nitrile

2-Methyl-
hexanonirrile

3-Methoxy-
propiomtrile

n-Capronitrile

(n-Hexano-
ni t r i le )

(Ethylamino)
acelonitrile (N-
Ethylglycmo-
ni tnle)

<*,/-3-Methyl-
hexanonitnle

Chlorofumaro-
nitrile

2-Acetoxv-
propionitrile
(O-Acetyl

Idctoni tnle)
3-Klhoxvpropio-

nitrile

3-Chlorobulvro-
nitrile

3-Ohloropro-
pionitrile

Boiling
point,

•c

154-5

155

163 4

165

165

165

166 7
81 3W

171-2""

172
64 '»

172 3

173

176

178

Melting
point,

•c

-8031

"D

1 4085 "

1 4070

1 4032

1 41 152"

1 4143

1 49571"

1 4068

Density
g/ml

0992212

0 807S<

1 008"

07985

09367f

0 8093$

08109

1 2499'"

09189f

1 0772»

1 1443'"

Derivatives of the corresponding acid
RCN — RCOOH

Acid

B P ,
•c

210-2.
126="

1994

103'

210

107'°

205

212
3 "

167
70'"

119"

101"

204

M P ,
•c

37 9

-33

180-2

191 2

57 60

43
4 5

41

Amide

119,
121

121

72

50

100

99 100

50

Amlide

111-2

98

95

di
186

89 90

119,
w

S- Benzyl
thiu

romum
chloride

Derivatives of the corresponding amme
RCN ^RCH,NH,

Amme

B P . ' C

125

45-
54'5

120

130

126-9

148
9;,s

138

Benz
amide

40

di
117-
8

Ben
zene

sulfon-
amlde

96

Phenyl
thiourea

77

Picrate

137-8,
160

123 5

126

di
194
5

147

Miscel-
laneous

Et ester of
acid, b p
178-9,

HC1 salt
of amme,
I90d,
H2PtCl6

salt of
amme.
193 5

Oxime,
99-100

HCI salt

of amme
219

HCI salt.
141 2

p-Tolut-

dtdeof
acid, 73

4, rig1 of
amme.
07787

Di-Me
ester of
acid, b p
113 4'

H2PtCI6

salt of
amme.
207 9

nfc»of
amme.
1 4242,
Df of
amme.
08697

H2PtCI«
salt of

amme.
212

p-Tolui-
dide of
acid, 121

HCI salt
of amme.
146-8

* D e r i v a t i v e data given in order m p , crysta l color, solvent from which crystallized
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TABLE X X I . O R G A N I C D E R I V A T I V E S O F N I T R I L E S
a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued)

No

50

51

52

53

54

55

56

57

58
59

60

61

Name

Indole-3-car-

bonitrile (3

Cyanomdole)

5-Methyl-

hexanonitrile

Thiophene-3-

carbonitrile(3

Cyanothio

phene)

d /-4-Methyl-

hexanonitrile

d /-Lactonitrile

(Acetaldehyde

cyanohydrm)

Glycolonitrile

(Formaldehyde
cyanohydrm)

Heptanonitrile

4-Cyanoheptane

Benzonitrile

Thiophent-2-

carbonitrik (2-

Cyanothio-

phene)

2-Octynonitrile

4-Chlorobutyro-

nitrile

Boiling
point

•c

178

rose

178 80

179

203 5

180

182 4

183 si d

183

187

183-4

190

192

194 6

196 7

Melting
point

°C

-13

"D

1 5565"

1 4144

1 4058"

1 5289'"

1 5641"

Density
g/ml

1 19561!!

0 8 1 4 1

0 9877f

08107,?'

1 OI02|;

1 1800J'

1 162'°

Derivatives of the corresponding acid
RON — RCOOH

Acid

B P
•c

208

10

216

217 8

122'

223

221 2

148

9"

196"

M P
•c

138

18

80

122

129

30

192

f p
2 5

16

Amide

104

180

98

79

75 6

120

95

123 4

129

180

91

88 9

Anihde

75

59

97

71

162

140

44

60

70,

bz-

pet

eth

S Benzyl
thm

romum
chloride

149 5

153

141

146 7

167

Derivatives of the corresponding amme
RCN — RCH,NH,

Amme

BP "C

152

3 *'

161 2

171

155

167

184 5

58'

Benz
amide

105

Ben
zene

sulfon-
amide

88

Phenyl
thiourea

75

156

Picrate

142

160

121

194

181 2

Miscel-
laneous

N Acetyl
denv
202 El
ester of
acid 82
M p of
amme 84

Me ester
of acid,
bp

166 7

ng'of
amme.
1 4238,
Df of
amme.
07802

Benzoyl
denv
195 6

Et ester of
acid b p
183

H2PtCI,
salt of
amme.
21 ld

HCIsaltof
amme.
193 4

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XXI . ORGANIC DERIVATIVES OF NITRILES
a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued)

No

62

63

64

65

66

67

68

69

70

71

72

Name

Methyl cyano-
acetate

Dibenzyl
acetonitrile

2-Tolunitrile (2-
Methylbenzo-
nitrile)

233-Trimethyl-
1-cyclopentene-
1-carbonitrile
(/J-Cam-
pholyto-
nitnle)

Caprylonitrile
(Octanonitnle)

1,1-Dicyano-
propane (Ethyl
malononitnle)

Ethyl cyano-
acetate

1,1-Dicyano-
butane (Propyl
malononitnle)

3-Tolunitrile (3-
Methylbenzo-
nitnle)

Cyclohexyl-
acetonitrile

4,4-Dicyano-l-
butene (Allyl
malononitrile)

Boiling
point

•c

200,
1,53«

200
15

205

205,
225

206, 199

206 "",
90-1'"

207

210""

212

215

217-8

Melting
point,

•c

-225

-13

-23

f p
-12

"D

14170"

1 5272"

1 4224(j>e

1 4179'"

1 457 '»

Density
g/ml

1 0962f

09912^

09I27 1 5

08172J'

09515"

1 056f

09224'"

1 0316'°

0913'"

Derivatives of the corresponding acid
RCN — RCOOH

Acid

B P ,
°C

255-6

239

2446

M P,
•c

89

104

135

16

1 1 1 5

96

113,
110

33

105,
eth

Amide

128 9

140

130, al

110

di 216

di 184

95
"

171-2

Anilide

155

125

104,
aq
al

57

198 9

di
198

126

S- Benzyl
thiu-

rontum
chloride

146

140

Derivatives of the corresponding amme
RCN^RCH,NH,

Amme

B P . ' C

58"

208

2055
65

180

207

188-9

Benz-
amide

88

79-81

Ben
zene

sulfon-
amide

Phenyl
thiourea Picrate

215

178

112

198,
156

155 6

Miscel-
laneous

Hydrolysis
— » malo-
nicacid.
135, HC1
salt of
amme.
1025,
H2PtCl,
salt of
amme,
192, NH,
-*Cy-
anoaceta-
mide, 118

Acetyl
denv of
amme, 69

Et ester of
acid,
222 5,
HCIsalt
of amme.
175-6

Dihydra-
zideof
acid, 168,
al

N H , ^
Cyano-
acet-
amide.
118

Acetyl
denv of
amme.
150

HCIsal t
of amme.
252-3,
nfVof
amme,
1 4625

Di-Et
ester of
acid, b p
222 3,p-
Nitro-
benzyl
ester of
acid, 46,
al

•Derivative data given in order- m p , crystal color, solvent from which crystallized
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TABLE X X I . O R G A N I C D E R I V A T I V E S OF N I T R I L E S
a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued)

No

73

74

75

76

77

78

79

80

81

Name

3-Isopropyli-
dene-1-methyl-

cyclopentane-1-
carbonitnle (/j-

Fencholeno-

mtnle)
3-Hydroxy-

propionilnle

l.l-Dicyano-3-
methylbutane

(Isobutyl
malononitr i le)

Nonanomtnle

2-Phenylcro-
tononitnle

Cthylenecyano-
hydrm

2-Phenylpropio-

nitrile

Phenylacelo-
nitrile (Benzyl

cyanide)
Phenoxyaceto-
nltrile

Boiling
point,

•c

217 9

220

222

224

224 6

2297

220

232

234

239 40

Melting
point
•c

-342

"D

1 42522

1 5555

1 5211'

Density
g/ml

09203' '

1 059"

0822IJ

1 013

1 059"

1 02I4 |

1 09'

Derivatives of the corresponding acid
RCN — RCOOH

Acid

B P
•c

259

d

255

265 8

285

M P
•c

72 3

syrup

108,
bz

15

136

76 7

98 9

Amide

865
7 5

di
195 6,

al

99

98 9

975

157

101 5

Anilide

57

118

S- Benzyl
thm

ronmm
chloride

210

163

Denva ives of the corresponding amine
RCN — RCH,NHZ

Amme

B P . ' C

188

201

107
8 *

198

228
9 '

Benz-
amide

49

116

Ben-
zene

sulfon-
amide

69

Phenyl
thiourea

135

Picrate

222

I I I

130,
222

182

174,
167

167 8

Miscel
laneous

Me ester
ot acid.
97 9

Sodium

sal to t
acid. 143,

P.O,-
acrylo-
mtrile.

b p 77

Acetyl
denv of

amine.

345

Me ester
of acid,
bp 177
84
H2PtCI8

salt of
amine.

199
Me ester
ol acid,
221, M p
ofamme.
85 HC1
salt of

amine,
123 4,
H2PtCI,
salt of

amine.
229d

HCIsal t
ol amine,
215, HBr
saltol
amine,
192-3

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X I . O R G A N I C D E R I V A T I V E S O F N I T R I L E S
a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued)

No

82

83

84

85

86

87

88

89

90

91

92

Name

4-Hydroxy-

butyromtnle

(3-Tolyl)aceto-

mtrile (m-

Xylylcyanide)

(4-Tolyl)aceto-
nitnle (p-

Xylylcyanide)

4-Isopropyl-

benzonitrile

(2-Tolyl)aceto-

nitnle(o-Xylyl

cyanide)

Decanonitnle

3-Methyl-2-

phenylbutyro-
nitrilc

1,2-Dicyano-

propane
(Methyl suc-

cmonitnle)

I-Undecano-
mtrile(l-

Hendecano-

nitnle)

2-Phenylvalero-
nitrile

KM ndeceno-

nitrile(IO-

Hendeceno-

nitnle)

Boiling
point

•c

240

240 1

242 3

243-
4 it

244

245

245
9 '

252 4

253 4

254-
5 1(l

257,

129-
30"

Melting
point
•c

18

12

"D

1 5153'

1 4320(,c

1 5038'

1 5000

1 4442™

Density
g/ml

1 029"

1 0022"

0 9922"

1 0156"

0 8294;

09671

0960"

0 8443 i"

Derivatives of the corresponding acid
RCN — RCOOH

Acid

BP
•c

204

120-
3">

265-7

269

159
60"

164'

280

274

MP,
•c

61

94

117
8,al

88 9

31

61 2

115

2 8 2
6

58

245

Amide

141

185

153,
133

161

100,
108

111 2

di 225

980 7

83 5

87

Anilide

70

132 3

di
200

71

S- Benzyl
thiu

ronium
chloride

Derivatives of the corresponding amme
RCN — RCH,NH,

Amme

BP/C

205 6

214
5 "

2145

227 "

215 5
7 0

155-
6"

172 3

90J

Benz
amide

95 6

154

Ben-
zene

tulfon-
amide

Phenyl
thiourea

Picrate

176

155

177

Miscel-
laneous

Acid forms

readily

butyro-

lactone,
bp 204,
Cr03 +

butyro-

lactone — ••

succmic

acid, 186

Et ester of

acid, b p
237 8,
HCIsalt

of amme.

159
Et ester of

acid, b p

240, HC1
salt of

amme,
216-7

Et ester of

acid, b p

263 4
HCIsalt

of amme.

239-40

HCIsalt

of amme,

227-8

HCIsalt

ol amme.

128
HCIsalt of

diamine.

144 5

Hydrazide

of acid,

101-2,

Phenyl-
hydra-

zide of

acid, 110

•Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E X X I . O R G A N I C D E R I V A T I V E S O F N I T R I L E S
a) Liquids 1) (Listed in order of increasing atmospheric b.p. )* (Continued)

No

93

94

95

96

97

98

99

100

101

102

Name

3-Phenylpropio-

nitrile

2-Cyanobenzal

chloride (a,a-
Dichloro-o-

tolunitnle)

N-Methylani-
linonitrilelV
Cyano-N-
methylanilme)

3-(2-Chloro-
phenyl)propio-
nitrile

l,3-Dicyano-2-
methylpropane
(2-Methyl-
glutaro-
nitnle)

O-Benzoyl lacto-
nirrile(Lacto-
nitnleben
zoate)

3-Cyanobenzal
chloride (a,a
Dichloro-m-
lolunitnle)

4-Cyanobenzal
chloride («,«-
Dichloro-/)-
tolunitnle)

Dodecanonitrile
(Lduronitnle)

1,3-Dicyano-
propane
(Glutaro-
nitnle)

Boiling
point

•c

261

261

266

267 8

269 71

269-70

272 5

273

6""

2767

286

Melting
point

•c

13

4

"D

1 5390

1 43595

1 4365"

Density
g/ml

1 0014'"

1 I39020

08273 I S

0995!'

Derivatives of the corresponding acid
RCN — RCOOH

Acid

BP
•c

280"'

205

8U

225

M P
'C

485

155,

bz

95

100

965,

w

79

112

132

151 8

44

97

Amide

105

117

163

119

bz

di
175 6

124

110

102,

aq al

175

Anilide

98

78

224

S- Benzyl
thiu

romum
chloride

141

Derivatives of the corresponding amine
RCN - RCH,NH,

Amine

BP 'C

221 5'v

78"

247 9

178 80

Benz
amide

57 8

di
135

Ben
zene

sulfon-
amide

119

Phenyl
thiourea

148

Picratc

152-3

237

Miscel-
laneous

HCIsalt
of dtnine.

218.

H2PtCI8
salt of

amine.

233

Picrate,

195

Me ester

of acid.

255 HCI

salt of

amine.
167

Di-/>-tolui-

dideof
acid.
174 5,

n£o(
amine.
1 4585

Di-/7-mtro-
benzyl
ester of
acid.
1 1 9 5

Et ester of
acid, 45 6

M p of
amine.
28 3
Acetyl
denv of
amine.
68 5 9 5,
bz ,p-
Toluene-
sulfonyl
denv of
amine.
73

•Derivative data given in order m p , crystal color, solvent from which crystallised
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TABLE X X I . O R G A N I C D E R I V A T I V E S O F N I T R I L E S
a) Liquids 1) (Listed in order of increasing atmospheric b.p. )* (Continued)

No

103

104

Name

4-Methoxyhy-

drocinnamo-
nitnle(3-(4-

Methoxy-
phenyl)-

propionitnle)

1,4-Dicyano-

bulanejAdipo

nitrile)

Boiling
point

•c

290-300

295

Meltinc
point

•c

0-1

nn

1 4597'°

Density
g/ml

0 95 1 12

Derivatives of the corresponding acid
RCN - RCOOH

Acid

B P
•c

M P
"C

104-5

153,
150

Amide

125

220

Amlide

239

S- Benzyl
thm

ronium
chloride

Derivatives or the corresponding amine
RCN * RCH,NH,

Amine

B P *C

118
20'

204 5

Benz
amide

di
155

Ben-
zene

sulfon
amide

dl
154

Phenyl
thiourea Picrate

220

Miscel
laneous

Me ester

of acid,

38, M p
ofamine.

65 7-6 3,
HCIsalt

of amme.

220 5
Mp of
amme, 42

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X I . O R G A N I C D E R I V A T I V E S OF NITRILES
a) Liquids 2) (b.p. at reduced pressure only) (Listed in order of increasing m.p. of the corresponding acid)*

No

1

2

3

4

5

6
7

8

9

10

11

12

13

14

Name

1,2,2,3-Tetramethyl-
3-cyclopentene-l-
acetonitrile (5-
Methyl-a-cam-
pholenonitnle)

1-Cyanocyclo-
hexene

2-Hydroxybutyro-
nitrile(Propanal
cyanohydrm)

tiydnocarponitrile

a-Chloro-a-phenyl-
acetonitrile

Sutyl cyanoacetate
3-Bromopropio-

nitrile

!,4-Diphenylbutyro-
nitrile
fhiophene-2-aceto-
nitrile

/wij-4-Chloro-
crotononitrile

2-Cyanopentanoic
acid

Azelaonitrile(l,7-
Dicyanoheptane)

3-Chloro-2-hydroxy-
2-methylpro-
pionitrile (Chloro-
acetone cyano-
hydrm)
,11-Dicyanounde-
cane( l , l l -Di -
cyanohendecane)

Boil-
ing

point,
•c

115
91.

811 2

102-
323

155
52-3

131-
5,3

1151S

69'

152
6'

115
20"

61-
1 4"

125-
30"

83",
1603

1022

89
90'

Melt-
ing

point
•c

"D

147221'

1 4818"

1 4150

1 45592S

1 4243 »
1 4789"

1 53992S

1 4705

1 44262S

1 4520

Density
g/ml

09217]"

0 954"

09621

0 8580M

0 998 2S

1 153f

1207

202715

Derivatives of the corresponding acid
RCN — RCOOH

Acid

B P ,
•c

150-
1 5"

238
4063»

225
60d

190'

117
8'3

230-5

M P,
•c

356
70

38

43 4

59 60

60 1

66
62

72 3,
76

76,
63-4

83

96

06

10

11-2

Amide

99
100,
Igr

127 8

108 5d

116

119-20

96

146 7

130-2

di 184

di 175

di
175 6

Anilide

89 90

198-9

di 198

di
186-7

mono
1125-
30, di
160 1

S-Benzy
thiu-

ronium
chloride

Derivatives of the corresponding amine
RCN — RCH,NH,

Amin

B P
•c

55
712

172"

72-41

258-9

Benz-
amide

112 1
3 1

61, b z -

Igr

Ben-
zene

sulfon
amide

Phenyl
thioure

1095
10

Picrat

181

154,
yel

Miscel-
laneous

N,0-Di-/>
mtro-
benzoyl
dertv of
amine.
1192 ,
Acetate,
43, CS,

Nitnle +
alkali —
acrylic
acid, p-
toluidide
of which.
141

HCIsal tof
amine.
202 4,
N-Acetyl
denv of
amine.
455 65

Amide of
nitnle.
124 5,
Anilide
of nitnle,
88-9

M p of
amine, 37

M p of
amine.
58 HC1
salt of
amine.
254 5,
al

*Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X I . O R G A N I C D E R I V A T I V E S OF NITRILES
a) Liquids 2) (b.p. at reduced pressure only) (Listed in order of increasing m.p. of the corresponding acid)* (Continued)

No

15

16

17

18

19

20

21

22

Name

2-Cyanobutyric acid

2-Cyanobiphcnyl

1,12-Dicyanodode-
cane(a,«-Dode-
cane dicyanide)

l-Cyano-4-isopro-
penylcyclohexene

Sebaconitrile ( 1 ,8-
Dicyanooctane)

Suberonitrile ( 1 ,6-
Dicyanohexane)

3-Cyanoindene
(Indene-3-car-
bonitnle)

Aminoacetonitrile
(Glycinonitnle)

Boil
ing

point
•c

15315

17215

225
8"

16
8"
01
3,6

80' 2

40
213

58'5,
part
d

Melt
ing

point
•c

"D

1 4978

1 444822

Density
g/ml

09439

Derivatives of the corresponding acid
RCN — RCOOH

Acid

B P
T

164-
5,0

M P
T

1115

114

129, w

32 3

34

41

161,
156-7

262 d

Amide

212 4

177

dt 189

164 5

di 210

di
216 7

180

65-6

Anlhde

dl 191,

170 1

di 198

di
186 7

158

62( + 2
H;0)

S- Benzyl
th iu

ronium
chloride

Derivatives of the corresponding amme
RCN - RCH,NH,

Amme

B P
•c

240
1
225
6

1165

Benz
amide

dl
121 2

di 244

Ben
zene

sulfon
amide

di
168

Phen>!
thiourea Picratc

dl

180

dl

233
5

Miscel-
laneous

'Hydrazide
of acid.
95 6,
Amide,
113

Acid +
cone
H2SO, —
fluore-
none, 83

Di-p-tolui-
dideof
acid 165
M p of
amme.
61 5 HCI
salt of
diamme.
309 10

M p of
amme 60

M p of
amme, 52

Hydrazide
of acid,
186

HCI salt.
1655 65,
M p of
amme.
85

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X I . O R G A N I C D E R I V A T I V E S OF N I T R I L E S
b) Solids (Listed in order of increasing m.p.)*

No

1

^

-5

4
5

6
7

8

9

10

] )

12

13

14
15

16

17

18
19

20

Name

2 Cvanodiphenyl-
methane

N Piperidmoacetonitrile

3-Chloro-2-tolumtnle
Tetradecanomtnle
Cinnamonitnle

Tnchloroacrylonitrile
DL-Mandelonitnle
(Benzaldehyde cyano
hydnn)

Pentadecanomtnle

2-Methoxybenzonitnle

(2-Chloropbenyl) aceto-
nitnle(2 Chlorobenzy!
cyanide)

1 , 1 -Dieyanoethane
(Methylmalononi
trile)

2-Cyanopyndine (2
Pyridmecarbonitnle
Picolmonitrile)

4-Tolunitnle (4 Methyl
benzomtnle)

D-Mandelonitnle
d /-(2-Bromophenyl)
acetonitnle (2 Bromo
benzyl cyanide)

(4-Chlorophenyl ) aceto
mtnle(4 Chlorobenzyl
cyanide)

Vlalonomtrile (Methyl
ene cyanide)

Hexadecanonitrile
Vlaleonilnle (as 1 2
Dicyanoethylene)

2,2-Dicyanopropanc
(Dimethylmalono
nitrile)

Melting
point

C

19

19

19
19 20
20

20
22

23

24 5

25

26

26

27 29

28 9
29

30

30

31
31

31 2

Boiling
point

C

313 4

210

107'"

255 6

322

255 6

251

212 5

217

170d
242 d

265 7

218 9

1695
subl

Derivatives of the corresponding acid
RCN — RCOOH

Acid

BP
C

M P
•c

117

215 7

159 154
54
133

76
118 9

52

00 1

95

135
138d

136 7

179 80

133
84

105

135

63
130

192 3
subl
part d
>130

Amide

163

103
i<n

109

97 8 87
133 4

102

129

175 w

di 217

106 7

155 165

123
143 4

144 8

175

170

106 7
181

di 269

Anilide

82
147

98
151 2

146

78

131

M8 9

di 182

76

147 8

164 5

90
187

203 4

S Benzy
thiu

ronium
chloride

175
179

163
173

159 60

Derivatives of the corresponding
amme RCN * RCH,NH,

Amine

BP
C

182 3
58
61

116 7

299
301

226 8

105 8 '

95 8'

'08

14 6''

36

63 70

53

Ben?
amide

148 9

137

140

di
178 5-
9 5

di 152

Ben
zene

sulfon
amide

96

di
155
at

Picrate

dl 225

220 1

181
yel
aq al

153 4
al

187
bz

di
252 d

159
60 d

205
15d

150 1

212

250

di
250d

Miscellaneous

Methiodide 192 3 HCI
salt of acid 2 1 5 6
Phenylthiourea denv
ofamine 92 3

M p ofamine 37
HCI salt of amme 235

n'0 1 5100
M p ofamine 56 S 8 0
O Benzovl denv 63 4
3 Nitrobenzovl denv
83 4 p Toluidideof
acid 174 HCI salt of
amme 208 19 acet

M p ofamine 34 0 6 5
HCI salt of amme 199
N Acetyl denv of
amme 72

H PtCI,, salt ofamine
187

Di p toluidide of acid
227 8 Di HCI salt of
amme 201

HAuCI, salt 190
N Acetyl denv of
amme 59 60 bz pet
eth Oxalatesaltof
amme 166 7 d

D1 09805 M p of
amme 13 N Acetyl
denv ofamine 107 8

[«]& +469mbz
Et ester of acid b p

150 2 J M p ofamme
163 4 HBrsaltof
amme 163 4

HCI salt of amme
2180 8 5 p Toluene
sulfonatedenv of
ammi 235

njj 1 4146 N Acetyl
denv ofamme 126

D<< 08224

Di Me ester of acid b p
177"' HCI salt of
amme 256 7

* Derivative data given in order m p crystal color solvent from which crystallized
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TABLE X X I . O R G A N I C D E R I V A T I V E S OF NITRILES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

21

22

23

24

25

26

27
28

29

30
31

32

33
34
35

36

37

38
39

40

41
42

43

Name

(err-Butylacetonitrile
(Neopentyl cyanide)

1-Naphthylacetonitrile

4,4-Dicyanoheptane
(Dipropylmalono-
nitnle)

Heptadecanonitrile

l-Naphthonitrile(l-
Cyanonaphthalene)

2-Cyanopropionic acid

4-Fluorobenzonitrile
Coumarilonitrile (Cou-

marm-2-carbonitrile)

Indole-3-acetonitrile

3-Bromobenzonitrile
2-<N-Anilino)-butyro-

nitrile
/ran.?-o-Chlorocinnamo-

nitrile
Octadecanonitrile
3-Chlorobenzonitrile
2-Chlorobenzonitrile

4-Chloromandelonitrile

Nonadecanonitrile

2-Bromo-4-tolunitrile
3,3-Dicyanopentane

(Diethylmalononitnle)

4-Cyanobutyric acid

S-Chloro-2-tolunitrile
(4-Aminophenyl )aceto-
nitrile (4-Ammobenzyl
cyanide)

mciO-2,3-Dimethyl-
succinonitrile

Melting
point,
•c

32-3

33

33 4
(anh)
49 50
(hyd)

34

34,37

35

35
36

360 5

38
39

40

41 43
41
43

43

43

44
44-5

45

45-6
46

46

Boiling
point,
•c

138

223-4,
135-
40°!

299

142 5"

189-90

157°'

225

232

195,92"

312

Derivatives of the corresponding acid
RCN — RCOOH

Acid

B P ,
•c

186 8

310-
5,
s ld

M P
•c

131

161

61

162

135, 120

183
192-3,
w

164-5
199

155
141

212,
yel , al

70
158, 155
141

119-22,
112-3

69

204
125, w

97 8

169
199

209,
198d

Amide

132

154,
180

d, 214

106

202

di 206

154-5
159

150 1

155
123, w

168

109
134
142

122-3

1095 8

mono
146,
di 224

182-3

161 2

di
310-3

Amhde

131

di
1680
5,

me al

d, 182,
214

159

1495
50

92, al

176

95 88
122-5
118

955-
65

di
221 2

di 235

S- Benzyl
thiu-

ronium
cblonde

Derivatives of the corresponding
amine RCN — RCH,NH,

Amine

B P ,
•c

I322S

335-40

155'*

183

244-5

110-2"
103-4"

Benz-
amide

di 154

91

137 8

135 6

214
116 7

105

Ben-
zene

sulfon-
amide

148

Picrate

223

203

247 d

205

203
217

Miscellaneous

HCI salt of amine, 158
60, subl

M p of amine, 49, N-
Acetyldenv of amine.
62

N-Acetyl dfenv of
amine, 134, Igr
Methiodide denv of
amine, 213, al

Amide, 105 81 Mono-p-
toluidideofacid, I45d
Di-/>-toluidideof acid,
227 8 245

Et ester of acid, 27 Ph
ester of acid, 101

Me ester of acid, 135
M p of amine, 1 16 7,
146 HCI salt of amine,
248 9 N-Acetyl denv
of amine, 77, pet eth

Et ester of acid, 26
b p 278

Me ester of acid, b p
278 9

N-Acetyl denv of
amine, 79-80

O-Benzoyl denv , 57-8
Me ester of acid, 85 8,
bz -pet eth

Me ester of acid, 39 5
40

Amide, 69 70 Et ester
of acid, b p 245 M p
of amine, 157 8, HCI
salt of amine, 92-4
HAuCI4 salt of amine.
86 7, 106

Me ester of acid, 30-1
N-Benzoyl denv , 176-7,

Picrate, 185

Di-Me ester of acid,
b p 198 9

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

44
45

46
47

48
49

50

51

52

53

54

55

56

57

58

59

60

61

62

61

Name

3-Bromo-4-tolunitrile
(4-Bromophenyl laceto-

nilrilc (4-Bromobenzyl
cyanide)

N-Amlinoacetonitrile
3-Cyanopropionic acid

3-Chloro-t-tolunitrile
3,3-Diphenylacrylo-

nitrile (,8-Phenyl
cmnamonitr i le)

3-Bromo-2-hydroxy
benzonitrile

4,4-Dicyanoheptane
(Dipropylmalono-
nitnle)

(ranj-23-Diphenyl-
acrylonitrile

Eicosanonilrile

3-Cyanopyridine
(Nicotmonitrile)

(4-lodophenyl laceto-
nitrile (4-lodobenzyl
cyanide)

4-Cvanodiphenyl-
methane

2-(N-Anilino)-valero-
nitrile

2-Aminobenzonitrile
(Anthrani loni tnle)

2-Bromobenzonitrile

5-Cyanothiazole

3-Aminobenzoiiitrile

2-Quinolinoacetonitrile

2-Iodobenzonilrile

Melting
point,

•c

47
47

48 Igr
48 50

48 50
49

49-50

49-50
Oiyd ),
33 4
(anh )

49-51

495

50

50-1

51

51, pet
eth

51,yel ,
CS2

53

53

53-4,
aq al

53 4

55

Boiling
point,
•c

213 4'3

240-5

267 8"7

253

288-90

140'

Derivatives of the corresponding acid
RCN — RCOOH

Acid

B P ,
•c

,

M P,
•c

140
114,
subl

127 8
235

200 2
162, 167

184

161

172

77, 75 2

232

135

157 8

147-8,
a!

147

150

218

174

274-5

162

Amide

137
192 4

136
185

165

di 214

127,
acet

1089

122

99, eth -
pet
eth

109-11

155-6

186

78 9

184

Anilide

113
mono

157,
di
269 d

130 1

di
1680-
5, me
al

141, al

92

85, w .
132,
bz-

Igr

130-1

114

S-Benzyl
thiu-

ronium
chloride

mono
1485,
di
230

Deriva wes of the corresponding
amme RCN -* RCH,NH,

Amine

B P ,
•c

13225

196 24°

88-W

118"

138-
40'

Benz-
amide

79 80

di 154

132

167

154

Ben-
zene

sulfon
amide

Picrate

in
206 8

,

d, 202

Miscellaneous

Et ester of acid, 30, HC1
salt of amme, 240-3

Amide, 97, Me ester of
acid, bp 215, Di-/>-
toluidtdeof acid, 256,
M p of amme, 193
203 d , HC1 salt of
amme, 135-6.95-6

Me ester of acid, 28

M p of amme, 57 8, nj,"
of amme, 1 4341

HAuCl4 salt of amme.
196-8, Di-HCl salt of
amme, 224

HCI salt of amme.
294 6d

Acid * 4-Benzoyl-
benzoicacid, 197-200,
al

Et ester of acid, b p ,
266-8, p-Toluidide of
acid, 151

HClsal tofamine, 241,
208

Me ester of acid, 68-9,
N-Acetyl denv of
amme, 159-60

N-Acetyl denv , 248,
Me ester of actd, 36-8,
Et ester of acid, b p
294, Fe/AcOH — Ben-
zomtrile, b p 190 +
NH3

Picrate, 176-7d , Me
ester of acid, 72, Igr

HClsaltofamine, 248-
50, N-Acetyl denv of
amme, 134-5

' Der iva t ive dat j given in order m p , crystal color, solvent from which crystallized
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TABLE X X I . O R G A N I C D E R I V A T I V E S OF NITRILES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

64

65

66

67

68

69

70

71
72

73

74

75

76

77

78

79

80

Name

2,4,6-Trimelhylbenzo-
nilrile

a-Aminobenzyl cyanide

Cyanoform (Tricyano
methane)

Succinonitrile

2-Iodo-4-tolunitrile (2-
Iodo-4-methyibenzo-
nitnle)

2,6-Dinitrobenzonitriie

rf,/-2J-Dimethyl-
succinonitrile

2-ChloreMMolunitrile
4-Methoxybenzonitrile

2,4-Dichlorobenzonitrile

4-Metboxycinnaino-
nitrile

3,5-Dichlorobenzo-
nitrile

<•/?- 1 ,4-Dicyanocyclo-
hexane

Bromomalononitrile

2-Naphthonitrile (2-
Cyanonaphthalene)

Cyanoacetic acid

2-Cyano-2-cthylbiityric
acid (Diethylcyano-
acetic acid)

Melting
point,

°C

55, bz

55

55 6
pet
eth

566

57-8

58(145)

58 9

61 2
61 2

61-2

64

65, subl

65

65 6

66 62

66

66 57

Boiling
point

•c

225 30

265 7

256 7

305

240 5,

164"

Derivatives of the corresponding acid
RCN — RCOOH

Acid

B P
°C

M P
•c

155,lgr

256

186 8

205 6

202 3

135

155 6
184 6

164 160

170

188

168 9

113d

184

135 6

125, w

Amide

187 8

130 2,
al

260

167

ttiono
148 9,
di 244

182
162 3

194

186

181

192, 195

170

mono
146,
di 224

Anihde

230

di 222

169

226 7

S Benzyl
thiu

romum
chloride

149

177
184 5

Derivatives of the corresponding
amme RCN — RCH2NH,

Amine

B P
•c

985
100"

135"

159

236 7

140'"

2546

Benz-
amide

153 4

di
223 5

177

120 w

Ben-
zene

sulfon
amide

Picrate

250 5

241

226

Miscellaneous

Me ester of acid, b p
241 2"'8

N-Acetyldenv , 130-8,
et ac pet eth N
Benzoyl denv , 1 5 1
Picrate, 1 60- 1 , yel

NH.sal t , 183

M p of amme, 27 N-
Acetyl denv of amme
137

Me ester of acid, 147
M p of amme, 88, HC1
salt of amme, !85,
H2 PtO6 salt of amme.
193

Di-Me ester of acid.
b p 200

N-Acetyl denv of
amme, 96, H2PtCI6 salt
of amme, 210

Me ester of acid, b p
13215, ngo famme
1 5738, HCI salt of
amme, 281 2 4 3

Me ester of acid, 90 Et
ester of acid, 49 50

Me ester of acid, 58, ng5

of amme 1 5690, HCI
salt of amme, 300

Acid + cone HCI at
1 80 — » trans isomer, 300

Di-p-toluidide of acid.
217

M p of amme, 60 N
Acetyl denv of amme.
126, Methiodide denv
of amme, 168, al

Amide, 119 20, Amlide,
198 9, Warming with
benzaldehyde — » a-
cyanocmnamicac , 180,
M p of amme, 200,
HCI salt of amme, 123

NH3^Diethylcyano-
acetamide, 121

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

81

82

83
84

85

86
87

88
89

90

91

92

93

94

95

96

97
98

99

100

101

Name

2,4-Diphenylglutaro-
nitrile

a-Chloro-3-tolunitrile

4-Chloro-2-tolunitrile
1-Cyanoacenaphthene
(Acenaphthene 1-
carbomtnle)

Phenylmalononitrile (a-
Cyanobenzyl cyanide)

6-Nitro-2-tolunitrile
(4-Hydroxyphenyl)

acetonitrile (4-Hy-
droxybenzyl cyanide)

S-Bromo-2-tolunitrile
a-Bromo-2-tolunitrile

(2-Cyanobenzyl
bromide)

2,2-Diphenylglutaro-

nitrile
(2-Aminophenyl)acelo-

nitrile (2-Ammobenzyl
cyanide)

3,4-Dichlorobenzo-
nitrile

1,2,2,3-Tetramethyl-
cyclopen tene- 1 -carbo-
nitrile (Campholic
nitnle)

Dicyanodimethyl amine
(Bis(cyanomethyl)
amine)

Diphenylacetonitrile
(a-Phenylbenzyl
cyanide)

4-Cyano-N.N-dirnethyl-
aniline

1-Cyanoisoquinoline
4-Cvanopvridine

o-Chloro-4-tolunilrile
(4-Cyanobenzyl
chloride)

2,5-Diphenylvaleronitrile

3-Cyanobenzaldehyde
(3-Formylbenzo-
nitrile)

Melting
point,

•c

66,
70 1

67, al

67
68

69

69 70
69 70,

w

70
71 2

71 25

72

72

73

75,77

75

756

78,93
78,83

78-80,
al

79

79-81

Boiling
point,

•c

220-75

258 60

330

1244

217 9

318

263

Derivatives of the corresponding acid
RCN — • RCOOH

Acid

B P ,
•c

255

M P
°C

2 forms
(a)
164-5,
w , ( b )
185-6,
chl -
pet
eth

132, w

172
161

152 3

184
148-50

187
147

195-7,
183

119

208 9

106

2475,
225d

148

2425-
3 5

161
315

203

80-1,

175,w

Amide

124

183

233

163
175

180

1 -mono
142-4

93

133

80

di 143

168

206

155-6

173

190d

Amlide

91, al

di
1405

180

182-3

S- Benzyl
thiu-

romum
chloride

145

Derivatives of the corresponding
amine RCN — RCH,NH,

Amine

B P ,
•c

139
40"

210

208

1342

120
512

Benz-
amide

98

in
166,
chl

144-5

Ben-
zene

sulfon
amide

Picrate

173

200

228

in
2l2d

211 2
d

179-
80, al

185

Miscellaneous

Di-HCl salt of amine,
319 20,iso-PrOH

•HCI salt of amine, 169,
H2PtCI6 salt of amine,
219

Me ester of acid, 66
Acetate, 49 50 M p of

amine, 160 1

Me ester of acid, 320- 5

Anhydride of acid, 134,
Imideofacid, 158 9

N-Acetyldenv , 120,
Benzamide, 175-9,
N-Acetyl denv of acid,
158

Me ester of acid, 46 5
7 5, HCI salt of amine
240 2

N-Nitroso denv , 43, N-
Benzoyldenv , 1 3 1 2,
Tri-HCI salt of amine.
233

M p of amine, 42 3 5,
HBr salt of amine,
205 7

Me ester of acid, 102,
HCI salt of amine, 212

HCI salt, 199, HAuCI,
salt, 208 10

H2PtCI, salt of amine.
226

Oxime, 99-101, w , Semi-
carbazone of acid, 265,
Phenylhydrazone of
acid, 164

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X I . O R G A N I C DERIVATIVES OF NITRILES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

102

103

104
105

106

107

108

109
110

1 1 1

112

113

114

115

116

117
118

119
120

121

122

123

124

125

Name

6-Nitro-3-tolunitnle

Benzoylacetonitrile

6-Chloro-2-toliinitrile
8-Cyanoquinoline

2-Nitro-3-tolunitrile

2,3,4,5-Tetrachloro-
benzonitnle

4-Cyanobiphenyl

2-NaphthylaccIonitrile
CM-23-Diphenylacrylo-

nitrile

4-Aminobenzonitrile (4-
Cyanoanilme)

l-Cyano-2-phenylacrylo-
nitrile (Benzalmalono-
nitnle)

5-Bromo-2,4-dimethyl-
benzonitrile

2-Cyanotnphenyl-
methane

S-Cyanoquinoline

2,6-Dimethylbenzo-
nitrile

Phenylcyanoacetic acid
2-< N-Anilino )-propio-

nitrile
2,4-Dibromobenzonitrile
0-(2-Nitrophenyi)-

acrylonitrile

5-Chloro-2-nitro-4-
tolunitrile

a-Bromo-3-tolunitrile
(3-Cyanobenzyl
bromide)

4-Nitro-3-toluniIrile

2-< N-Anilino (-isobutyro-
nitrile

2-Cyanoquinoline

Melting
point,
•c

80

81

82 3
84, 50%
al

84

84

85 6

86,81
86

86

87

88 90

89

89
(anh ),
70
( + 1 5
H20)

90 1

92
92, al

92
92, w

93

93, al

93-4

93-4, al

94

Boiling
point
•c

228
3023

270-
8520-30

194-
6'-8

Derivatives of the corresponding acid
RCN — RCOOH

Acid

B P ,
•c

M P ,
•c

219

103-4d

102
187

223

194 5

228

142
137-8

188

195-6d

180-1

162

342

116

162,w

174
as

146-7,
yel.
irons
240

180-1

155-6

134

184-5,
w

157

Amide

151

113

167
171-3,
w

192

207 8,
acet -
al

223

200
167-8,
chl -
Igr

1829

di
189-90

1975-
85

1385-
90,
120-5

144

198
185

176-7

136

133,123

Anilide

108

197, al

179,
chl-
pet
eth

127, al

155,al

S-Benzyl
thiu-

ronium
chloride

Derivatives of the corresponding
amme RCN — RCH,NH,

Amine

B P ,
•c

195-
2001S

268 70

96-8

Benz-
amide

Ben-
zene

sulfon-
amide

Picrate

155d

Miscellaneous

Me ester of acid, 81-2,
Et ester of acid, 55, al

Carbazoneofacid, 125,
HC1 salt of amme, 128

Me ester of acid, 104
Et ester of acid, 38 b p

175-77

Me ester of acid, 74, me
al

M p of amme 90 1

Me ester of acid, 1 1 7 8 ,
M p of amme, 128 HC1
salt of amme, 308 10
282

N-Acetyl denv , 205, N-
Benzoyldenv , 170
Picrate, 1 50

Di-Me ester of acid, 44
Di-Et ester of acid, 32

Me ester of acid, 98, me
al

Picrate, 241, Styphnate,
24 ld ,ye l HC1 salt
248, yel , Me ester of
acid, bp 1 28-32° 2

Me ester of acid, b p 94'

Amide, 147,Amlide, 136
Et ester of acid, b p 272

Me ester of acid, 33
Et ester of acid, 60

Me ester of acid, 78 9,
me al

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X I . O R G A N I C D E R I V A T I V E S OF NITRILES
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

126

127

128
129

130
131

132

133

134

135

136
137

138

139

140

141

142

143
144

145
146

147

148

149

150

Name

4-Cyanovaleric acid (2-
Methylglutaromono-

nitrile)
Fumaronitrile

4-Chlorobenzonitrile
9-Phenanthrylaceto-
nitrile

3,5-Dibromobenzonitrile
2-Chloro-3-nitrobenzo-

nilrile
2-Hydroxybenzonitrile

(2-Cyanophenol)

4-Chloro-2-nitrobenzo-

nitrile
4-Cyanotriphenyl-
methane

4-Chloro-3-ni(robcnzo-
nitrile

3-Nitro-4-tolunitrile
2-Cyano-3-phenyl-
propionic acid

3-Cyanophenanthrene

2,3,3-Triphenylpropio-
nitrile

4-Cyanoquinoline

4-Bromo-l -naphtho-
nitrile(l-Bromo-4-

cyanonaphthalene)
4-Bromo-2,5-dimethyl-

benzonitrile
5-Nitro-3-tolunitrile

2,4-Dinitrobenzonitrile

4-Nitro-2-lolunilrile

6-Chloro-3-nitrobenzo-
nitrile

5-Bromo-3-nitro-2-

tolunitrile
2-Nitro-4-tolunilrile

9-Cyanophenanthrene

3-Cyanoquinoline

Melting
point,

•c

95 6, w

96

96,94 6
96 5-7 0

97, subl
97-101,

pa yel
98

98

100, me
al

100 1

101
101 2,
75

102

102, me
al

102

102-3

103-4

104 5
104 5,
al

105
105-6

106-7

107, pa
yel

107,
1110-
3

108

Boiling
point,
•c

223,95s

Derivatives of the corresponding acid
RCN — RCOOH

Acid

B P ,
•c

205-
8'2

21120

M P ,
•c

79

295, 300

240
2245

219 20
185

159

142

I65,ac
a

181-2

164 5
120-1

269

222-3,
al

253 4

212,220

171 5-
2 5

174
182-3

179
165

226

190

2565-
70

275

Amide

dl
175 6

266

179, 170
250-2

187

133

172

156

153
225

233 4,
227-8

213

181

209-10

164-5
203-4

173 4
178

235

166

232-3,
226

198-9,
195

Anillde

313-4

194

135

196,

ac a

131

216 7

218

S-Benzyl
thiu-

romum
chloride

178,

182

Derivatives of the corresponding
amme RCN — RCH,NH,

Amine

B P ,
•c

217

Benz-
amide

140

167

Ben-
zene

sulfon-
amide

Picrate

210

210d

241

Miscellaneous

Di-/>-toluidide ot acid,
74 5, H2PtCl6saltof
amme 202 3

Me ester of acid, 63
Me ester of acid, 70 Et

ester of acid, b p 314d
D?96 1 1052, n ™ «

1 53716 O-Benzoyl
denv , 106, pet eth ,
M p of amme, 125,

129, H2PtCl6saltof
amme 197d HI salt of
amme, 184

Me ester of acid, 42-3

Me ester of acid, 83

HC1 salt of amme.
227 8

Amide, 130, Di-Me
ester of acid, 35 6

Me ester of acid, 162,
HC1 salt of amme, 269
72

Methiodide, 216,
HAuCI4 salt, 232 Di-
HCI salt of amme.
255d

Me ester of acid, 42

Me ester of acid, 84-5
Me ester of acid, 70,

Hydrazideofacid,
231 3

Me ester of acid, 69
Me ester of acid, 73 •

M p of amme, 108 5
HCI salt of amme, 294.
N-Acetyldenv of
amme. 182 3

Picrate of acid, 217-8

* Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E X X I . O R G A N I C D E R I V A T I V E S O F N I T R I L E S
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

151
152

153

154

155

156

157

158

159

160

161

162

163

164
165

166

167

168
169

170

171

172

Name

2-Cyanophenanthrene
3-Nitro-2-tolunitri!e

2-Nitrobenzonitrile

4-Chloro-l-naphtho-
nitrile(l-Chloro-4-
cyanonaphthalene)

5-Cyanoacenaphthene
(Acenaphthene-5-
carbonitnle)

4-Bromobenzonitrile

2,4,5-Trimethoxybenzo-
nitrile

4-Hydroxybenzonitrile
(4-Cyanophenol)

2J-Diphenylvaleroni(rile
(2 forms)

a-Bromo-4-tolunitrile
(4-Cyanobenzyl
bromide)

(4-Nitrophenyl laceto-
nitrile (4-Nitrobenzyl
cyanide)

6-Bromo-3-nitrobenzo-
nitrile

(2-Hydroxyphenyl)
acetonitrile(2-Hy-
droxybenzy! cyanide)

3-Nitrobenzonitrile
4-Bromo-3-nitrobenzo-

nitrile
4-Cyanoazobenzene

Dipicolinonitrile (2,6-
Dicyanopyndme)

2-Cyanohexanoic acid
Dibromomalononilrilc
(Bromodicyano-
methane)

1-Cyanoanthracftie

2,2,3-Triphenylpropio-
nitrile

1-Cyanophenanthrene

Melting
point

•c

109
109 10

110

110

110 1

112

112 4.
al

113

(a) 115
al

115 6
al

116

117

117 9

118
120

120 1,
b r . b z

123
113

123-65
124

126

126

128

Boiling
point

°C

235 7

(a) 235
40»

( b ) 2 I O
2"'

Derivatives of the corresponding acid
RCN — RCOOH

Acid

B P ,
•c

ca
300

240 3

M P
•c

259 60
151 2
pa yel

146

223-4,
210

219, bz

251

144, bz -
pet
eth

213-4

(a) 152-
3

(b)178
Igr

229 30

153

180

147 9

140
203 4

241,
red, al

252d
228

101
147d
136-
7d

245,
yel ,al.

162
132

232-3

Amide

242 3
158

174 6

235 6

198

189 90

1845

162 (+1
H20)

197 8
191

197 8

116 8,
al

141-3
156

224-5,
red

di 302

di 200
di 200,

206d

260

l l l . a l

284

Amhde

217 8

155

154 5

196 7

198

166

153 4

di 193

245

S Benzyl
thiu

romum
chloride

163

Derivatives of the corresponding
amme RCN — RCH,NH,

Amine

B P ,
•c

250

Benz-
amide

182-4

143

Ben
zene

sulfon-
amide

148-9

Picrate

221

Miscellaneous

Me ester of acid, 50

HCI salt of amme, 248
50

M p of amme, 20 N-
Acetyl denv of amme
113

Me ester of acid, 97 5
Et ester of acid, 72

M p of amme, 109
(anh ) , 9 5 ( + l H 2 O )
HCI salt of amme 195
HI salt of amme 198
200

Me ester of acid, 54 Et
ester of acid, 35 6

O-Benzoyl denv 50,
Igr HCI sa l to famine .
155

HCI salt of amme 224

Me ester of acid, 123 4,
or , me al , Et ester of
acid, 86-7, red, al

Di-Me ester of acid.
124 5 Di-Et ester of
acid, 41 2

Di-Me ester, 67

Me ester of acid, 108,
yel , ac a

Me ester of acid, 127

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XXI . O R G A N I C DERIVATIVES OF NITRILES
b) Solids (Listed in order of increasing m.p. )* (Continued)

No

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

Name

2,3-Diphenylbiityro-
nitrile(2forms)

5-Bromo-3-nitro-4-
tolunitrile

2,5-Dichlorobenzonitrile

2,5-Dibromobenzonitrile

5-Bromo-2-nitro-4-
tolunitnle

2-Hydroxy-3-mtro-
benzonitrile (2 Cyano-
6-nitrophenol)

4-Nitro-l-naphthonitrile
(l-Cyano-4-nitro
naphthalene)

4-Acetamidobenzo-

nilrilc
6-Cyanoquinoline

Apiolonilrile(2,5-Di-
methoxy-3,4-methyl
enedioxybenzonitnle)

l-Nitro-2-naphthonitrile
(2-Cyano-l-mtro-
naphthalene)

3,5-Dichloro-2-hydroxy
benzomtrile

(ra/K-l,4-Dicyanocyclo-
hexane

3,3,3-Triphenylpro-
pionitrile

4-Cvano-2-phenyl-

qiiinoline (2-Phenyl-4-
quinohnoni t r i l e )

Phlhalonitrile («-D]-

cyanobenzene)
8-Nilro-2-naphlhonilrile

(2-Cyano-8-mtro-

naphthalene)
S-Chloro-2-naphtho-
nitrile(5-Chloro-2-
cyanonaphthalene)

5-Chloro-l-naphtho-

ni(rile(5-Chloro-l-
cyanonaphthalene)

3,5-Dichtoro-4-hydroxy-
benzonitrile

4-Nitrobenzonitrile

5-Bromo- 1 -naphtho-

nitrile(l-Bromo-5-
cyanonaphthalene)

Melting
point,
•c

(a) 129-
30

130

130

132

132

132 3

133

133, w

135, bz-

Igr

1355,
al

138

139

140

140, al

140, al

141

143

144

145

146

147,
149

147

Boiling
point,

•c

210 2"

(b) 188
92 is

ca 365

Derivatives of the corresponding acid
RCN -~ RCOOH

Acid

B P ,
•c

301

M P
•c

133-4

186

206

154

157

203 200

148

220 1

185, ac
a

291 2

175, w

239

2 1 9 5
223

300

177

218

200 6

295, 288

270

245,
241 2

269, 265

241

261,256

Amide

173 4

193

171

155

191

155
145 6

218

177, al

1 74, bz -
al

209

198

196

di 219

218

186-7

239

200

241

Anihde

167 8,
al

198

di 253

202

2 1 1 ,
204

S Benzyl
thiu-

ronium
chloride

di 151,
157

Derivatives of the corresponding
amme RCN — RCH,NH2

Amme

B P ,
•c

135"

158-9'

Benz-
amide

di 184

Ben-
zene

sulfon-

amide

Picrate

230

170

184 5

Miscellaneous

Et ester ol acid, 91 2

HC1 salt of amme, 151 2,
n$ of amme 1 5885

Me ester of acid 40 1,
p-Nitrophenyl ester of

acid, 183 4
Et ester of acid, 61

Me ester of acid, 132
(94) al

Me ester of acid 107 8

N-Methylamide of acid.
172, al

Me ester of acid, 90

HCI salt of amme, 239.
ng' of amme 1 6390

Me ester of acid, 71 2,
al

Hotaq Ba(OH),^ 1-

hydroxy-2 naphthoic
acid. 191 2 al

Me ester of acid 147

Di-Me ester of acid, 71

Me ester of acid.
120-1 5

M p of amme >287
HCI salt of amme

232 5
N.N -Diacetyl denv of

diamme, 146

Et ester ofaud, 121 Igr

Me ester of acid 81
Et ester of acid 45

Et ester of acid, 42

Acetate, 93 Me ester of
acid, 122

HCI salt of amme.
235-40

Et ester of acid, 48 9

*Denvative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X I . O R G A N I C DERIVATIVES OF NITRILES
b) Solids (Listed in order of increasing m.p. )* (Continued)

No

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210
211

212

213

Name

5-!odo-2-naphthonitrile
(2-Cyano 5 lodo-
naphthalene)

3-Cyano-3-phenylpro-
pionic acid

2-Cvano-2-propylvaler-
amide (Dipropvl-
cyanoacetamide)

2,6-Dibromobenzonitrile

3-Chloro-4-hydroxy-
benzonitrile

5-Chloro-2,4-dini«ro-
benzonitrile

4-Benzamidobenzonitrile
(N-Benzoylamhra-
niloni tnle)

5-Bromo-2-hydroxy-
benzonitrile

d /-2,3-Diphenyl-
succinonitrile

Isophthalonitrile
(m-Dicyanobenzene)

2-Hydroxy-4-nitrobenzo-
nitrile(2-Cyano-5-
nitrophenol)

d /-4-Cyano-3,4-di-
phenylbutyric acid
(rf/-2,3-Diphenyl-
glutaromononitnle)

rf-3-Carboxy-2,2,3-tri-
methylcyclopentyl-
acetonitrile

5-Chloro-2-hydroxy-
benzonitrile (4-Chloro-
2-cyanophenol)

2,3-Diphenylcinnamo-
nitrile (Cyanotn-
phenylethylene)

1 ,7-Dicyanonaphthalene
4.4 -Dicyanodiphenyl-

methane
2.2'-Diphenic acid mono-
nitrile(2-Carboxy-2'-
cyanobiphenyl)

S-Nitro-2-naphthonitrile
(2-Cyano-5-nitro-
naphthalene)

Melting
point

•c

1485

150

153

155,
subl

155

156

156

158-9

160

161 5
20

160 1,
yel

162 3,
bz

164

165-7

166 7,
162-3

167, al
169

170 2,
bz

172-3

Boiling
point

•c

215 8'°

308 9

Derivatives of the corresponding acid
RCN — RCOOH

Acid

B P .
•c

M P
•c

264, al

166-7

161

157

169-70,
w ,
164 5

182 3

181

165

183(+l
H20)

345 7

235,
226,
w

208-10
(cor ),
aq
ac a

172,
1675

213

294-6
334,
290

2335

295, yel

Amide

196

d, 214

2085

180-2

212

218 9

232

di 280

192 4

mono
200-5
d , a l

233,
PhNO2

226

223

mono
\n,di
212

261-3,
br -yel

Anilide

203

di
168
85,
me
al

226

279

222

mono
173
5, al

mono
201-
2,
50%
al

mono
181-3

S- Benzyl
thiu-

ronmm
chloride

Derivatives of the corresponding
amme RCN - RCH.NH,

Amme

B P
'C

Ben/-
amide

Ben
zene

sulfon-
amide

Picrate

Miscellaneous

M p ofamine, 120 HCI
saltofarmne, 251 3
N-Acetyl denv amme
135-6

Di-Me ester of acid. 55,
al , Imideofacid, 88-
90, M p ofamine, 209
HCI salt of amme, 203,
N-Acetyl denv of
amme, 65

Me ester of acid, 83
Hydrazide of acid, 204

Me ester of acid, 106 7.
Et ester of acid, 77-8

Me ester of acid, 100
Et ester of acid 98

O-Acetyl denv of acid.
60

Benzoate, 122, yel , al ,
Et ester of acid, 84-5

Et ester, 99-100, a! ,
Imideofacid, 225-9,
aq al

[a]0 +6441, Me ester,
77, Et ester, 58

Me ester of acid, 84

Di-Me ester of acid.
81 2

Di-Me ester of acid, 74,
Me ester, 1 10, Et
ester, 91-2

Me ester of acid, 1 12,
yel

'Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E X X I . O R G A N I C D E R I V A T I V E S O F N I T R I L E S
b) Solids (Listed in order of increasing m.p. )* (Continued)

No

214

215

216

217

218

219

220
221

222

223

224

225
226

227

228

229

230

231

232

Name

9-Cyanoanthracene (9-

Anthracenecarbo-
nitnle)

2,3-Dicyanopvridine

1 ,3-Dicyanonaphthalene

3-Cyanocotimarin

2-Cyanocinnamic acid

2-Cyanobenzoic acid

1,2-Dicyanonaphthalene

2-Hydroxy-S-nitrobenzo-
nitrile (2-Cyano-4-

mtrophenol)

Tetracyanoethylene

5-Nitro-l-naphthonitrile

(l-Cyano-5-nttro-

naphthalene)

1 ,4-Oicyanonaphthalene

1 ,6-Dicyanonaphthalene
1 ,5-Dicy anonaphthalene

3-Cyanobenzoic acid

4-Cyanobenzoic acid

Terephthalonitrile (/>-
Dicyanobenzene)

1 ,8-Dicyanonaphlhalene

4,4'-Dicyanobiphenyl

/-2,3-Diphenylsuccino-

nitrile

Melting
poml

•c

175,
170-2

175 6

179,
ac a

182

183, al

187,
192

190, bz
194-6,
yel , w

198
200,
subl

205

208,
ac a

208-10

211,
266-7

217

219

222

232

233 4

239 40

Boiling
point

•c

223

Derivatives of the corresponding acid
RCN - RCOOH

Acid

BP
•c

M P
•c

207, pa
yel

228 9

267 8

187d

195 6d

200 6

175
229-30,

227

241 2.
239

309,
288

310
310,
ac a

345

ca 300,
subl

ca 300,
subl

260

176-7,

190,
w

Amide

2-mono
168 5d,
di 165

236

di 189-
90

d, 219

di 265
225, al

235 6

280

di >250

d, >250

di 250-
82d

Amlide

250

di 253

di
334-7

di
334-7

S-Benzvl
thiu

ronium
chloride

di 151,
157

Derivatives of the corresponding
ammc RCN - RCH,NH,

Amme

BP
•c

Ben/
amide

di 184

Ben
?ene

sulfon
amide

Purale

170

232 d

232d

Miscellaneous

Me ester of acid, 111,

M p ofamtne, 90

Me ester of acid, 1 1 6 7

Et ester of acid, 64

NH, — » 2-Cyanocinnam-
amide, 123 Me ester

ofnttrile 89 Di-Me

ester of acid, 44 5

NH, — 2-Cyanobenz-
amide, 173 Me ester

51 Et ester, 70 65

/j-Nitrobenzoyl ester of

acid, 115

ntf 1 560 D' 1 348
N,N Dimethylanihne

— » N,N-dimethyl 4-tn

cyanovmylaniline
173 5, ac a Anthra

cene -» adduct, 268 70,

acet

Me ester of acid, 109-
10, Et ester of acid, 93

Di-Me ester of acid, 67

Di-Et ester of acid, 64

Di-Me ester of acid, 99

Di-Me ester of acid.

114 5 Di-Et ester of

acid, 123-4
NH, — • 3-Cyanobenz-

amide, >300 Me ester.

65, Et ester, 56
NH, — ̂  4-Cyanobenz-

amide, 223, Me ester.

62. Et ester, 54
N,N'-Dtacetyl denv of

diamme, 225
Di-Me ester of acid.

102 3, Di-Et ester of

acid, 58 60
Di-Me ester of acid, 2 14

224. Di-Et ester of

acid, 1 12, Heating acid

with lime -* biphenyl.
71

Imideofacid, 196 8,

ac a

•Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E X X I . O R G A N I C D E R I V A T I V E S O F M T R I L E S
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

233

234
235

236

Name

l-(vano-9,10-anthra-

quinone

2,3-Dicyanonaphlhalene

2,7-Dicyanonaphthalene

2,6-Dicyanonaphthalene

point
°C

247,
yel.
ac a

251, al
267 8,
ac a

293, al

point
"C

Derivatives of the corresponding acid
RCN • RCOOH

Aud

BP
•c

M P
•c

293 4,
pa yel ,
ac a

239-41

>320

>300d

Amide

280, pa
yel , al

di
297-8

di
>320

Amhde

288-9,

pa
yel,

PhNOj,

S Benzyl

romum
ihlond*.

Derivatives of the corresponding
amme RCN - RCH,NH,

Amine

BP
•c

amide

Ben

sutfon
amide

Picrate

Miscellaneous

Me ester of acid, 189,

yel , Et ester of acid.

169, yel

Imide of diacid. 275
Di-Me ester of acid

135-6
Di-Me ester of acid, 191

•Derivative data given in order m p , crystal color, solvent from which crystallized
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EXPLANATIONS AND REFERENCES TO TABLES XXII AND XXIII

The mam derivatives of the sulfomc acids are obtained by converting them to the corresponding sulfonyl
chlorides Hence sulfomc acids and sulfonyl chlorides are often identified through the same derivatives

Sulfonyl chloride

RSOjNa + PC15 — RSO2CI + POCI3 + NaCl

Sulfonyl
chloride

From the sulfomc acid or its sodium or potassium salt with phosphorus pentachlonde without solvent
For directions and examples see Cheroms, p 638, Lmstead, p 89, Shrmer, pp 268, 270. Vogel, p 553,

Wild, p 161

Sulfonamide *

RSOjNa -- RSO2C1 —
 l -̂» RSO2NH2

Sulfonyl Sulfon
chloride amide

From the sulfonyl chloride (prepared from the acid or its salt) and concentrated aqueous ammonia solution
For directions and examples see Lmstead, p 49, Shrmer, pp 268,270 Vogel, p 553, Wild, p 161
From the sulfonyl chloride, aqueous ammonia and ammonium carbonate
See Cheroms, p 639

Sulfonamlide *

RSOjNa — RS02C1 - • RSO2NHC6H5 + NaCl
NaOH

Sulfonyi Sulfonamlide
chloride

From the sulfonyl chloride (prepared from the acid), aniline, and sodium hydroxide
For directions and examples see Lmstead, p 89, Wild, p 161
From the sulfonyl chloride and aniline
See Vogel, p 553

Sulfon-p-toluidide *

RSO3Na — • RSO2Ch P'C 3 — -- ^— • RSO2NHC6H4CH r /> + NaCl
NaOH

Sulfonyl Sulfon /Moluidide
chloride

From the sulfonyl chloride, p-toluidme and aqueous sodium hydroxide
For directions and examples see Vogel, p 553

Sulfon- 1 -naphthylamtde *

RSO3Na — RSO2C1 _±£]LH7NH2 > RSO2NHC ]0H7-1 + NaCl

Sulfonyl Sulfon- 1 -
chloride naphthylamide

From the sulfonyl chloride (prepared from the acid) and 1-naphthylamine in benzene
For directions and examples see Cheroms, p 639

S-Benzylthiuromum salt *

RSO3Na + [C6H5CH2SC(NH2)2]+Cr -» [C6H5CH2SC(NH2)2]+RS(V + NaCl
S-Benzylthiuromum chloride S-Benzylthiuromum sulfonate

From the sodium, potassium or ammonium salt of the sulfomc acid and S-benzylthiuromum chloride in
water

For directions and examples see Cheroms, pp 635, 636, Lmstead. pp 15,89 Shrmer, p 269, Wild, pp 149,
159, E Chambers and G. W Watt, J Org Chem , 6, 376 (1941), E Campaigne and C M Suter, J Amer
Chem Soc,64, 3040(1942), S Veibel, J Amer Chem Soc,f>7, 1867(1945)

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLE XXII AND XXIII (Continued)

From sodium or potassium sulfonate and S-benzylthiuromum chloride in alcohol
See J J Donleavy.y Amer Chem Soc , 58, 1004(1936)

Aniluuum salt *

RSO3Na + C6H5NH2 + HC1 — [C6H5NH3]+RSO3- + NaCl

Anilmium sulfonate

From the sodium or potassium salt of the acid, aniline and hydrochloric acid in water
For directions and examples see Cheroms, p 637, O C Dermer and V H Dermer, J Org Chem,T, 581

(1942)

p- Tolutdinium salt *

RSO3Na + />-CH3C6H4NH2 + HC1 •— [/»-CH3C6H4NH3]+RSO3" + NaCl

p Toluidimum sulfonate

From the sulfomc acid and />-toluidme
For directions and examples see Shrmer, p 269
From the sodium, potassium or ammonium salt with p-toluidme or p-toluidme hydrochlonde in water
See Shnner, p 269, Vogel, p 555,0 C Dermer and V H Dermer, J Org Chem , 7, 581 (1942), A D

Barton and L Young, J Amer Chem Soc ,65, 294 (1943)
From the sodium, potassium, ferric or barium salt (after boiling with sulfuric acid) with />-toluidme and

hydrochloric acid
See Cheroms, p 637, Fieser, J Amer Chem Soc , 51, 2460 (1929)

o-Toluidimum salt *

RSO3Na + o-CH3C6H4NH2 + HC1 — [o-CH3C6H4NH3]+RSO3~ + NaCl
o-Toluidmium sulfonate

From the sodium or the potassium salt of the sulfomc acid with o-toluidme and hydrochloric acid in water
For directions and examples see Cheroms, p 637, O C Dermer and V H Dermer, J Org Chem, 1,581

(1942)

Phenylhvdrazinium salt *

RSO3H + C6H5NHNH2 — [C6H5NHNH3]+RSO3~

Phenylhydrazmium
sulfonate

From the sulfomc acid with phenylhydrazine in water-alcohol
For directions and examples see Wild, p 159, P H Latimer and R W Bost, J Amer Chem Soc , 59, 2500

(1937)

Phenols by KOH fusion

ArSO,Na + NaOH — ArOH + Na2SO3

Phenol

By fusion of the sodium arylsulfonate and sodium hydroxide in a nickel crucible
For directions and examples see Vogel, p 552
By fusion of the sodium arylsulfonate, potassium hydroxide and zinc dust
See Lmstead, p 89

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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TABLE XXII . ORGANIC DERIVATIVES OF SULFONIC ACIDS
a) Listed in order of increasing m.p. of the corresponding sulfonamide*

No

1

2

3

4

5

6

7

8
9

10

1 1

12

13

14

15
16
17

18

19

20

21

22
21
24

2S
26

27

28

Name

Propane- l-sulfonic acid

Ethane sulfonic acid

Propane-2-sulfonic acid

Heptane-1-sulfonic acid

2,4,5-Trimethoxybenzene sulfonic
acid

Methane sulfonic acid

Hexadecane-1-sulfonic acid
(Cetyl sulfonic acid)

IO-Bromocamphor-3-sulfonic acid

Benzyl sulfonic acid

3- Toluene sulfonic acid (3-

Methylbenzene sulfonic acid)

3-Hydroxynaphthalene-2-sulfomc

acid

Pyridme-3-sulfonic acid

2,6-Dimethylbenzene sulfonic

'acid
2^ N-Methylamino (benzene

sulfonic acid
Indane-4-sulfonic acid

2-Phenylethane-I-sulfonic acid

4-Formylbenzene sulfonic acid

(Benzaldehyde-4-sulfomc
acid)

2-Methylnaphthalene-l-sulfonic
acid

4-Fluorobenzene sulfonic acid

4-Chloro-3-methylbenzene
sulfonic acid

3-Chloro-4-methoxybenzene
sulfonic acid

3-Ethoxybenzene sulfonic acid

D-Camphor-IO-sulfonic acid

2-Fluoronaphthalene-6-sulfonic
acid

DL-Camphor-8-sulfonic acid

3-Methyl-4-nitrobenzene sulfonic

acid

3-Chloro-4-methylbenzene
sulfonic acid

3,5-Dimelhylbenzene sulfonic acid

Melting
point
•c

-37

20

54

oil

357

98

182d

91

193

105

56 8

S- Benzyl
thiuro
mum
salt

115

/j-Tolui-
dinium

salt

67-8

113,al

106

121-2,

al

Ani-
linium
salt

102

241 2

0 Tolm-
dinium

salt

83

108

Sulfonyl
chloride

bp 180

bp 171

b p 79'"

16

130

b p 602'

54

97
92 3,eth,

bz

12

112

Hydro-

chloride,

14l-4d

39

53 3 5
33

83-5

36 (30)

65

82

38
67
97,chl

106
50

38

94(90),
bz

Sulfon-
amide

52,eth

60,eth

60, eth -
pet eth

75

76

90

97

1002
105,w,al

108, al

110

110 1

113(96)

1145 5 5

118-9,w

122

122-4

124

125(123),
w

128

131

131
132
133

133-5, w

1335

134

135,al

Sulfon-
amlide

170

100

102. al

96, al

145

77

92

121
129

96

119, al

Sulfon-
1-naph-

thylamide

84

66

134

125-6

166
(146),
yel , al

Miscellaneous

Phenylhydrazine
salt, 204 5

Phenylhydrazine

salt, 1828

Bp 159", Df =
1 1877, rig1 =
14332,m-T ui-

dide, 109
Phenylhydrazine

salt, 100 05

Phenylhydrazine

salt, 193 5-4d

Diethylamide, 29,
Ethylamide, 65-6,

Hydrazide, 131-2,

Methylamide, 109-

10, Phenylhydra-

zine salt, 173

Diethylamide, 49-

50, Hydrazide, 94,

me al

N-4-Toluene
sulfonyl, 193

Amide oxime, 185,

Dimethylamide,
134-7, Di-O-ace-

tate, 86-7 5, Chlo-

ride diacetate.

111-3

Sulfonyl bromide,

675

• Derivat ive d.ita given in order m p . crystal color, solvent from which crystallized
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TABLE X X I I . O R G A N I C D E R I V A T I V E S OF SULFONIC ACIDS
a) Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued)

No

29

30

31

32

33

34
35

36

37

38

39

40
41
42

43

44

45

46

47
48
49

50
51

52

53

54

55

56

57

58

Name

Indane-5-sulfonic acid

D-Camphor-8-sulfomc acid

4-Toluene sulfonic acid (4-

Methylbenzene sulfonic acid)

2,4-Dimethylbenzene sulfonic acid

4-Vinylbenzene sulfonic acid

(4-Styrene sulfonic acid)

3,4-Dichlorobenzene sulfonic acid

2-Bromonaphthalene-l-sulfonic
acid

2,4,6-Tnmethylbenzene sulfonic

acid
3-Ammobenzene sulfonic acid

(Metanilicacid)

D-Camphor-2-sulfonic acid

4-Methylnaphthalene-2-sulfonic

acid

3,4-Dimethylbenzene sulfonic acid

4-Chlorobenzene sulfonic acid

4-Methvl-3-nitrobenzene sulfonic

acid

3-Bromocamphor-8-sulfonic acid

5-Chloro-2-methylbenzene
sulfonic acid

4-Bromo-3-methylbenzene sulfonic

acid

4-Me(hoxy-3-nitrobenzene
sulfonic acid

3-Chlorobenzene sulfonic acid
2,5-Dimethylbenzene sulfonic acid

Naphthalene-1-sulfonic acid

4-Ethoxybenzene sulfonic acid

4,6-Dichloro-2,5-dimethylbenzene
sulfonic acid

3-Bromo-4-methylbenzene sulfonic

acid
Benzene sulfonic acid

2-Aminobenzene sulfonic acid

(Orthanihcacid)

2-Iodonaphthalene-l-sulfonic

acid

2,6-Dichloro-4-methylbenzene
sulfonic acid

2-Chloro-5-methylbenzene
sulfonic acid

2- Toluene sulfonic acid (2-

Methylben/ene sulfonic acid)

Melting
point

•c

92

104 5
(92)

62

(Avrf)

77

64
93
92 hyg

195 6
(anh )

90

66

57

S-Benzy
thiuro

mum
salt

181-2

146

148

208
175

184
137

148

132

170

p Tolui
dimum

salt

198

182 3

196 7

208 10
130

199 200

181

205

203 4

Am
Imium
salt

238

222 3
109

206 7

183

240

218

o Tolui-
dmium

salt

190

163 4
128

237

176

Sulfonyl
chloride

46-7, eth

138, ([«]«
+ 128 7
in chl )

71, eth

34

224(19)

97

56

88

124-5, eth

52
53
36

136 7

24(21)

50

66

24 6
68 (66)

39
81

60

145

110

56

56

10

Sulfon-
amide

135 5 6,
al

137, ([a]b3

+ 93 6 in
al)

anh
1385 9,
dihyd

105

139(137)

139 40

140(135)

140

142

142

143

143 4, al

144
144
1445

145

145, aq al

146

1463

148
148
150

150
150

151

153(156)

153

154

154-5

156

1563

Sulfon
anthde

129, al

103,
eth -al

110

109

124

104

112
(152)

175

112
(110)

229
305

136, aq
al

Sulfon
i-naph

thylamide

157, al

190
153

170 1

Miscellaneous

Phenylhydrazide,

155,al ,0-Tolui-

dide, 1 10, aq ac

a , Triethylam-

monium salt, 65

Dimethylamide,

62 3

Me ester 77, ([«]„

+ 98 6 in chl )

V-Xanthylsulfon-

amide, 200

N-Benzoyl denv of

amide, 198, Hydro-

chloride, 201

Sulfonyl bromide,

bp 138'°, N-

Xanthylsulfon-

amide, 182 3 5

*Denvjtive data given in order m p crystal color, solvent from which crystallized

372



TABLE X X I I . ORGANIC DERIVATIVES OF SULFONIC ACIDS
a) Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued)

No

59
60

61

62

63
64

65

66

67

68

69

70

71

72

73

74

75
76

77

79

80

81

82

83

84

85

86

Name

3-Bromocamphor-10-sulfonic acid

2,4-Dinitrobenzene sulfonic acid

2-MethvM-nilrobenzene

sulfonic acid
Benzophenone-3,3 -disulfonic

acid

3-Nitrobcn/vl sulfonic acid

4.6-Dimethy l-2-hydroxy- 1 ,3-

benzene disulfonic acid

Z-Nilrodiphenylamine-4-sulfonic
acid

2-Ethoxybenzene sulfonic acid

3-Methyl-2-nitrobenzene sulfonic
acid

3-Amino-6-methylbenzene sulfonic
acid

4-Chloro-2-nitrobenzene sulfonic
acid

4-Aminobenzene sulfonic acid

(Sulfanihc acid)

3,6-Dichloro-2,5-dimethylbenzene

sulfonic acid
6-Aminonaphlhalene- 1 -sulfonic

acid

4-Bromoben/ene sulfonic acid

5-Bromo-2-methylbenzene

sulfonic acid
2,3-Dimethylbenzene sulfonic acid

S-Chloro-2-methyl-3-nitrobenzene
sulfonic acid

3-Nitrobenzene sulfonic acid

4,6-Dichloro-2-melhylbenzene

sulfonic acid
4-Chloronaphthalene-2-sulfonic

acid

4-Bromo-2-methylbenzene sulfonic
acid

Propane- 1, 3-disulfonic acid

Propane- 1,1 -disulfonic acid

3-Carboxybenzene sulfonic acid
(3-Sulfobenzoic acid)

4-Methyl-2-nitrobenzene

sulfonic acid

2,4-Oimethyl-3-nitrobenzene

sulfonic acid

Melting
point,

•c

475
106 8

(hyd)
130
(anh )

74

220 d

102 3
(88 9)

48

92, d
with-

out
melt-

ing

98
(hvd)

141
(anh )

144
(anh )

S Benzy
thiuro-
ntum
salt

185

172 4

170

146

163

/7-Tolui
dmium

salt

109

215 6

222

Am
Imium

salt

237 8

222

224 6

o-Tolui
dmium

salt

177

132

182 1

193

Sulfonyl
chloride

65
102

106

di 137 8

100, bz
di 89 91

157

65 6

585

75

71

76, eth

33 5

47
60

64

43

106

50

di 45

di 20

98 9

96

Sulfon-
amide

1565
157(154)

157

di 157

159, w

d, 160 1

162

163

1635

164

164

165

165

165

1 66 ( 1 6 1 )

167

167
167

167

168

168

168

di 169, w

di 169 70

di 170

170

172

Sulfon
aniltde

dl
177 8

158

146 7

138

200

171

119

126

di 129

151 2,

al

Sulfon
1 naph-

thylamide

196

183 4

166 7

Miscellaneous

Hydraz.de. 110

Methylamide, 106

7, Dimethylamide.
118 9

Phenylhydrazide,

132 3

Chloride of N-acetyl

denv , 124 Chlo-

ride of N-chloro-

acetyl denv , 87,

Amide of N-acetyl
denv , 242

Anhydride, 1 14 5,
Phenylhydrazide,

15l,Ph ester, 82
N-Acetyl,214,

Me ester, 92

Benzoylguamdme

salt, 210 1 1

Et ester, 76 9

Bp 157 ' 4 , Di-m-

loluidide, 222, Di-
hydrazide, 105

Di-(N-ethy!)am-

hde, 128 9, al

o-Amsidide, 135

•Derivative data given in order m p .crystal color, solvent from which crystallized
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TABLE X X I I . ORGANIC D E R I V A T I V E S OF SULFONIC ACIDS
a) Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued)

No

87

88

90

91

92

93

94

95
96

97

98

99

100

101

102

103

104
105
106

107

108

109

110

Name

2,5-Dimethyl-3-nitrobenzene
sulfonic acid

4-Nitrodiphenylaminc-2-sulfonic
acid

3.4-Dibromobenzenc sulfonic acid

4-Chloro-3-nitrobenzene sulfonic
acid

3-Amino-4-methylbenzene sulfonic
acid

7-Chloronaphthalene-2-sulfonic
acid .

4-Bromo-3-nitrobenzene sulfonic
acid

4-Hydroxybenzene sulfonic acid
5-Methylnaphthalene-l-sulfonic
acid

4-Methy (naphthalene- 1 -sulfonic
acid

4-Nitrobenzene sulfonic acid

3-Chloro-2-methylbenzene
sulfonic acid

2,5-Dichlorobenzene sulfonic acid

2,4.5-Trimethylbenzene sulfonic
acid

8-Aminonaphthalene-2-sulfonic
acid

5-Chloro-4-methyl-2-nitrobenzene
sulfonic acid

2,4-Dichlorobenzene sulfonic acid
4-Iodobenzene sulfonic acid
Quinoline-8-sulfonic acid

6-Chloronaphthalene-2-sulfonic
acid

5-NitronaphIhalene-2-sulfonic
acid

4-C'hloro-2-methylbenzene
sulfonic acid

4-Chloro-2,5-dimethylbenzene
sulfonic acid

Melting
point,

•c

128

665 75
(anh)

118
(anh ),
68
(letra-
hyd)

115

95(109
11),
hyg

60 72,
72
(anh)

93 7

112

128

86

312

118-9,
yel

100

S- Benzyl
thiuro

mum
salt

169

170

p Tolui
dinium

salt

135-6

202

179 80

247-8

204-6

Am
hmum
salt

170

262 3

260

o-Tolui
dimum

salt

1265-
7 5

192

250-1

170-2

Sulfonyl
chloride

60 1

102-4

34

40 1

865

55 7

81

80, Igr

72, pet
eth

38

61 2

99

55
85
124

1105

125

54

50

Sultan
amide

172 3

173

175

175-6,
yel , al
176

176

176 7

176-7
176-8

177

180,50%
al

180,w

181 (186)

181

181

181

182
183
183 4

183-4

184, yel

185

185

Sulfon-
antlide

143 4

164

141

158

136
(171),
al

160

146 7

143

155

Sulfon-
1-naph-

thylamide

160

Miscellaneous

N-Acetyl of chlo-
ride, 144, N-
Benzoyl of Chlo-
ride, 196, N-
Benzoyl, 203

Me ester, 89, Et
ester, 65

N-Acetyl denv of
amide, 213,
Benzoylguamdme
salt, 214-6

Picrateof Nasalt,
226 7, Me ester,
96, Et ester, 73

Me ester, 89, Et
ester, 79, Sulfonyl
bromide, 124

•Derivative data given m order m p , crystal color, solvent from which crystallized

374



TABLE XXII . ORGANIC DERIVATIVES OF SULFONIC ACIDS
a) Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued)

No

1 1 1

112

1 1 3

1 1 4
115

116

1 1 7

118

1 1 9

120

121

122

123
124

125

126

127
128

129

130

131

132

133

134

Name

2-Carboxy-5-metbylbenzene
sulfonic acid

D-Cnloronaphthalene-2-sulfonic
acid

2-Chloro-S-nitrobenzene sulfonic
acid

2-Bromobenzene sulfonic acid
2,3-Dichloro-6-methylbenzene
sulfonic acid

2-Mcthy l-5-nilrobenzenc sulfonic
acid

2-Chloro-4-metnylbenzene
sulfonic acid

3,5-Dichloro-2-methylbenzene
sulfonic acid

6-Chloro-3-nitrobenzene sulfonic
acid

2,4-Dimethyl-5-nitrobenzene
sulfonic acid

2-M ethyl-5-nitrobenzene sulfonic
acid

4-Chloronaphthalene-l-sulfonic
acid

8-Iodonaphthalene-l-sulfonic acid
2,4-Diaminobenzene-l,S-disulfonic

acid
2,6-Dichloro-3-methylbenzene
sulfonic acid

4-Nitronaphthalene-l-sulfonic
acid

2-Chlorobenzene sulfonic acid
5-Methylnaphthalene-2-sulfonic

acid
Phenanthrene-3-sulfonic acid

2,4-Dibromobenzene sulfonic acid

8-Nilronaphthalene-l-sulfonic
acid

4-Methylbenzene-2,4-disulfonic
acid

3,5-Dichloro-4-methylbenzene
sulfonic acid

2,5-Dimethyl-6-nitrobenzene
sulfonic acid

Melting
point,
•c

190
(158),
(anh)

168-9d
(hyd)

1335
(di-
hyd)

168 9

132
(122),
dil
HN03

1 3 1

130 3d

175 6
(anh ),
120-1
(mono-
hyd),
88-9
(di-
hyd)

110
(anh)

115
(m-
hyd)

oil

145
(anh)

S- Benzyl
thiuro-

nium
salt

p Tolui
dmium

salt

256 7

222

277 d

1585-9,
al

Ani-
hntum

salt

145-6

di 189

o Tolui-
dinium

salt

256-8

151

170-1

143-5,
50%
al

Sulfonyl
chloride

di 59

94

89-90, w

51 ,e th
49

46 7

46(52)

54

90, eth

98

46 7(44),
eth -pet
eth

95

1 1 5
275

195

99

28 5, eth
120-2

110-1
(108)

79, eth

165 d

54(56),
eth

69

HO.eth-
pet -eth

Sulfon-
amide

185

185-6

185 6,w

186, w
186

186

186

186

186, w

187(179)

187

187

187
187

188

188

188
188 9

190

190

1905-1 5

di 1905-1

191

192,50%
al

Sulfon-
anilide

148

148

145-6

140
236

248-50

178-8 5

189

182, b l ,
al

Sulfon-
l-naph-

thylamide

162

Miscellaneous

Nitnleofthesul-
fonyl chloride, 67,
l g r , N H 4 s a l t o f 2 -
amide, 186(mono-
hyd)

Et ester, 92

Sulfonyl fluoride,
109-10

Me ester, 83, Et
ester, 104

Me ester, 1 19-20,
al , E t ester, 107 8

•Derivative data given in order m p , crystal color, solvent from which crystallized

375



TABLE X X I I . ORGANIC DERIVATIVES OF SULFONIC ACIDS
a) Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued)

No

135
136

137
138

139

140

141

142

143

144

145

146

147

148

149
150
151

152

153

154

155

156

157

158

159

160

161

Name

Quinoline-6-sulfonic acid
3,4-Dicarboxybenzene sulfonic

acid (4-sulfophthahc acid)

2-Nitrobenzene sulfonic acid
Phenanthrene-9-sulfonic acid

2-Carboxybenzene sulfonic acid
(2-Sulfobenzoic acid)

4-Bromonaphthalene-l -sulfonic
acid

2,5-Dibromobenzene sulfonic
acid

7-Methylnaphthalene-l-sulfonic
acid

5-Fluoronaphthalene- 1 -sulfonic
acid

Acenaphthene-3-sulfonic acid

2,5-I)imethvM-nitrobenzene
sulfonic acid

8-Chloronaph(halcne-l -sulfonic
acid

4-Chloro-3-methyl-5-nitrobenzene
sulfonic acid

S-Amino-2-hydroxybenzene
sulfonic acid (4-Ammophenol-
2-sulfonic acid)

4-Nitrobenzyl sulfonic acid
Anthracene-1-sulfonic acid
6-Methylnaphthalene-2-snlfonic

acid
4-Iodonaphthalene-l-sulfonic

acid
4-Fluoronaphthalene-l -sulfonic

acid
4-Aminonaphthalene-l-sulfonic

acid (Naphthionic acid)

4-Araino-2-nitrobenzene sulfonic
acid

Retene-6-sulfonic acid

2,6-Dimethyl-4-hydroxybenzene-
1,3-disulfonicacid

4-{N-methylamino (benzene sulfonic
acid

6-Chloronaphthalene-l-sulfonic
acid

l-Nitronaphthalene-2-sulfonic
acid

2,5-Dichlorobenzene-l,3-Jisulfonic
acid

Melting
point,
•c

>260
138-40
(mono-
hyd)

70(85)
174
(anh)
134
(hyd)

68 9
(hyd ),
134
(anh )

128
(anh)

105 6

140

100
(anh)

71

100

121-3

244 5d

105,
grn

S-Benzyl
thiuro-

mum
salt

206

195

p-Tolui
dinium

salt

235

197
(200)

1435
4 5

Am
linium

salt

165

284 6

(202)

o Tolui-
dinium

salt

127-8

143 5
4 5

Sulfonyl
chloride

91
1 67-70 d,
eth

69
127

79, pet
eth , 40,
eth

87

71, pet
eth -eth

96

122-3

113-4

75

101 (96 8)

52

90
90
97 8

124(121)

86,chl

59-60

146-7 5

119

70

120-1,
pink, bz -
pet eth

114

Sulfon-
amide

192
192-
200d,w

193
193 4, al

C 193-4
(anh ),
5 153 4,
si htng

195

195, al

195-6

196-7

196-9

197-8

1976

201

202

204
205
205 6

206 (204)

206

206

206 7

206 75

208

210-1

214

214, 50%
al

215-7

Sulfon-
anilide

115

194 5

162 4

131

159

220

136

144

207

202

Sulfon-
1 naph-

thylamide
Miscellaneous

Me ester, 106, me
al , Et ester, 108,
al

Me ester, 11 8, eth

Me ester, 122-3, Et
ester, 137-9, Igr

Me ester, 70, Et
ester, 67-8

Pyridtnesaltof
O,N-diacetyl
deriv , 143-4

Et ester, 93

N-Acetyl deriv of
amide, 241 N-
Acetyl deriv of
amlide,231

Me ester, 117 9,
Et ester, 1 1 4 5

N-4-Toluenesulfonyl,
benzidine salt, 255

Et ester, 114-5

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XXII . ORGANIC DERIVATIVES OF SULFONIC ACIDS
a) Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued)

No

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

188

Name

5-Methylbenzene-l,3-disulfonic

acid
Naphthalene-2-sulfonic acid

4-Acetamidobenzene-l-suIfonic

acid

S-Aminonaphthalene-2-sulfonic

acid

8-Nilronaphthalene-2-sulfonic

acid

5-Chlorobenzene-l 3-disulfonic

acid

2-Methylbenzene-l,4-disulfonic

acid

4-Carboxy-3-nitrobenzene sulfonic

acid

5-Chloronaphthalene-I-sulfonic

acid

3,4-Di-iodobenzene sulfonic acid

2,4,6-Tribromobenzene sulfonic

acid

4 -Nitrobiphenyl-4-sulfonic acid

3,4-Dichloro-2-metnylbenzene

sulfonic acid

Benzene-1 3-disulfonic acid

Biphenyl-4-sulfonic acid

2.4-Di-iodobenzene sulfonic acid

l-Ethoxybenzene-2,5-disulfomc

acid

Methane disulfonic acid

(Methionicacid)

3,5-Dinitrobenzene sulfonic acid

4-Aminobenzene-l,3-disulfonic

acid (Anilme-2,4-disulfonic

acid)
5-Iodonaphthalene-l-sulfonic acid

S-Nitronaphthalene-l-sulfonic acid

4-Carboxybenzene sulfonic acid

(4-Sulfobenzoic acid)

23-Dichloro-4-methylbenzene

sulfonic acid

6-Hydroxynaphtha!ene-2-sulfonic

acid

4-Methylbenzene-l ,2-disulfonic

acid

Melting
point,

•c

91,hyg

135-6
Ciyd)

111
( + 2^-
H20)

122 5,
after
drying
at 100

64

162
(anh)

120 d

94

dyd ),
260
(anh)

167
(anh ),
129
(hyd)

S- Benzyl
thiuro-
nium
salt

190 1

191

214

213

217

(207)

/7-Tolui
dinmm

salt

221

248

Am
hnium
salt

269

265

264

o-Tolui-
dmium

salt

213

208

Sulfonyl
chloride

94, eth

76(79)

169

106

98, bz -

pet eth

di 160

95

82, bz -

pet eth

64

178

52

63

115

77 8

di 106-8

8, bp

133'°

99, chl -

gr

114

113

41

109-11,

bz -pet

eth

Sulfon-
amide

216,w

217(213)

218

218 9d

223, 228

224

di 224

di 226,

mono-S
192

226

227, aq
al

228

228
228

229

230
230

di 233

di 233

235, w , al

di 235

236(239)
236

di 57

237

237

237 9

Sulfon-
anihde

153,al

132

127-8

172-3

di 178

138

220-2

148 50

125

di
192-3

123

di 236

161

190,al

Sulfon
1 naph-

thylamtde

215

245

di 252

Miscellaneous

N-Acetyl, 238-9

Me ester, 89, Et

ester, 46 Sulfonyl

bromide, 1 10

Me ester, 93, al ,

Et ester, 82 5, al

Alkali fusion — »

resorcmol, 1 10

Me ester, 78, al ,

Et ester, 57, al

Bp 220-701"-'5 d

Me ester, 117 8,

chl

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X I I . O R G A N I C DERIVATIVES OF SULFONIC ACIDS
a) Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued)

No

189

190

191

192

193

194
195

196

197

198

199

200

201
202

203

204

205

206

207

208
209
210

211

212

213

214
215
216
217

218

Name

4,5-Dimethylbenzene-l,3-

disulfonic acid

4-Hydroxybenzene-l,3-disulfonic
acid (Phenol-2,4-disulfonic acid)

4-Methoxybenzene-l,3-disulfomc

acid
4-Acetamidonaphlhalene-l-sul-

fonic acid (Acetylnaphthionic

acid)
Naphthalene-2,7-disulfonic acid

5-Nitrobenzene-l,3-disulfonicacid
2,4,6-Trimethylbenzene-l ,3-

disulfonic acid (Mesitylene

disulfonicacid)
2,3,4,6-Tetrabromobenzene

sulfonic acid

4,6-Dimethylbenzene-l,3-
disulfonic acid

l-Chloronaphthalene-2-sulfonic

acid
Azobenzene-4,4'-disulfonic acid

Phenanthrene-2-sulfonic acid

Benzene-l,2-disulfonic acid

2-Amino-5-methylbenzene-l,4-

disulfonic acid

5-Aminonaphthalene-l-sulfonic

acid (Laurent's acid)
2-Methylbenzene-l,3-disulfonic

acid

Anthracenc-2-sulfonic acid

Anlhraquinone-2-sulfonic acid

7-Nitronaphthalene-l-sulfonic

acid

Azoxybenzene-3,3 -disulfonic acid
Naphthalene-l,4-disulfonic acid

4,6-Dichlorobenzene-l ,3-disulfonic

acid
Bcnzidinc-2, 2 -disulfonic acid

9,10-l)ichloroanthracene-2-

sulfonic acid

4-Nitronaphthalene-2,7-disulfonic

acid
Benzene-l,4-disulfonic acid

Azobenzene-3,4 -disulfonic acid

Naphthalene-], 3-disulfonic acid
2,5-Dimethylbenzene-l ,3-

disulfonic acid

Naphthalene- 1,6-disulfonic acid

Melting
point

•c

>100d

130 3d
(anh )

169 d
(anh)

150

d at 290

126

125
(anh)

S- Benzyl
thiuro-
mum
salt

212

206

179

211

81

o Tolui
dmiuin

salt

232 3

299

291

308

314-5

Am-
Imiuni

salt

231 2

251-2

309

298-9

/7-Tolui-
dinium

salt

238

323 4

Sulfonyl
chloride

79, yel , al

dt 89

86

158(162),

bz
di 97 8
di 125

965

1 30, pet
eth

84-5

di 222
(170)

156, ac a

143
di 156,

chl

88, bz

122, yel ,
tol

197, pa
yel , bz

169 70

138
160(166)

123

Hydro-

chloride,

205
221

di 140 1

131 (139)
d, 123 5
di 1375

81,lgr

129, bz

Sulfon
amide

239

dt 239

240

241

242

dt 242
di 244

ca 245 d

249, w

250

di 250 d

253-4, al

254
di 257, w

259-60

>260

261

261, yel ,
ac a

261 2

273
273,w,al
276

278

279

di 286-7

288
di 288
dt 292 3
295, al

297-8

Sulfon-
anihde

200, al

dt 205

209

231

di
150-1

196,
50°0 al

171 2

157 8

241
di

196-7,

aq al
171

162, al

201

193,
yel -br

179

248

249

174, al

Sulfon-
1 naph-

thylamide
Miscellaneous

Et ester, 104

Me ester, 101-2

(96-8), Et ester,

89, yel br , al
Imide, 186

N-Acetyl denv of

aniline salt, 344

Me ester, 157, yel ,

Et ester, 160,
Phenylhydrazide,

210
Me ester, 123, Et

ester, 125

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X I I . O R G A N I C D E R I V A T I V E S OF SULFONIC ACIDS
a (Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued)

No

219

220
221
222
223

224

225

226

227

228

Name

Naphthalene-l,7-disulfonic acid

Biphenyl-4,4 -disulfonic acid

Naphthalene-2,6-disulfonic acid

Azobenzene-3,3 -disulfonic acid

Naphthalene-l,5-disulfonic acid

Benzene-l,3,5-tnsulfonic acid

Anthracene-l,5-disulfonic acid

Anlhracene-1 ,8-disulfonic acid

Anthraquinone-l,8-disulfonic

acid

Anthraquinone- 1 ,5-disulfonic

acid

Melting
point

•c

72

240 5
(anh)

>IOO

293 4

310-1

(hyd ),
yel

S- Benzyl
thiuro
mum
salt

171

256

257
(251)

p Tolui
dmium

salt

330

Am
hnium

salt

n Tolui
dmium

salt

Sulfonyl
chloride

di 123

203
225, bz
166
di 183

in 187

di 249,
pa yel

225 yel ,
bz

222 3,
yel

PhNO2

265-70.

yel,
PhNO2

Sulfon-
amide

di 298
300

300
305
305

di 310
(>340)

tn 310 5

di >330,
yel

333

>340

>350

Sulfon
anilide

di 249

tn 237

di 293

224

237 8,

yel.
PhNO2

269 70,
red-

yel,
PhNO2

Sulfon
1 naph

thylamide
Miscellaneous

Di-Me ester. 205,
chl

Tn-Et ester. 147,

bz

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X I I . O R G A N I C DERIVATIVES OF SULFONIC ACIDS
b) M.p. of the amide deriv. not available; listed in order of increasing m.p. of the corresponding anilide deriv.*

No

1

2

3
4

5

6
7

8

9

10

12

13

14

15

16

17

18

19

20

21

22

Name

Ethane-l,2-disulfonic acid

Vinylsulfonic acid (Ethylene-
sulfomc acid)

Phenol-O-sulfonic acid
8-Aminonaphthalene-l-sul-

fonic acid (Pen acid)
3,5-Dimethyl-2-hydroxyben-

zene sulfonic acid

Benzophenone-2-sulfonic acid
7-Hydroxynaphthalene-l ,3,6-

trisulfonic acid
l-Hydroxynaphthalene-2-sul-
fonic acid

2-Hydroxynaphthalene-l ,6-
disulfonic acid

Anthraquinone-2,7-disulfonic
acid

7-Hydroxynaphthalene-l,3-
disulfonic acid (G-Acid)

7-Hydroxynaphthalene-l-sul-
fonic acid (Bayer Acid)

4-Hydroxynaphthalene-l-sul-
fonic acid (NW-Acid)

5-Hydroxynaphthalene-l-sul-
fonic acid

2-Hydroxynaphthalene-3,6-
disulfonic acid (R-Acid)

Anthraquinone-l-sulfonic
acid

Anthraquinone-1 ,6-disulfonic
acid

2-Hydroxynaphthalene-l,5-
disulfonic acid

2-Hydroxynaphthalene-l,7-
disulfonic acid

Anthraquinone-1. 7-disulfonic
acid

Anthraquinone-2,6-disulfonic
acid

Melting
point, "C

104

145 ( hyd )

121 5d

>250

170, r h

110-2d

218

215 7,
gold, ac a

\20(hyd)

S- Benzyl
thiuron-
ium salt

201 2

145 6,w

300

169

228

218

103

233

191

/>-Tolui-
dinium

salt

270 d

124-5

294

232

196

250

219

Ani-
hnium

salt

270, w

165

240

186 7

254

284

o-Tolui-
dinium

salt

271

242

203-4

257

Sulfonyl
chloride

di 95

bp 118
2Q250

96-7
196

( / ( 1 1 1

di 186,
chl

eth
161-2

216 8,
yel.
PhNO2

197 8,
yel .
PhNO2

di 177

169

231-2, b r -
yel .
PhN02

d, 250,
yel ,
cl-bz

Sulfon-
amide

Sulfon
anilide

69

71, b p
174'

1265-75
139 40

142 3

143 5
152-5

O-acety]
deriv ,
157-8

di 191

di 192

195

195

199-200

201

202

214,
gold-
yel

227 8,
ye l .
cl-bz

di 231

233

237 8,
yel.
cl-bz

di 321

Sulfon-
l-naph-

thylamide
Miscellaneous

m-Toluidide, 230, Di-
Et ester, 77, eth

Bp 1352,n2
D

5

1 4505

Amlimum salt of N-
acetyl deriv , 273

Chloride of O-acetyl
deriv , 62, pet eth ,
Methylamhde, 1 1 1 2

O-acetyl deriv of p-
toluidide, 135-6

2-Naphthylamide, 204

Chloride of O-acetyl
deriv , 129

NH3 — » 1-Ammoan-
thraqmnone, 252
(243)

*Denvative data given in order m p , crystal color, solvent from which crystallized
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EXPLANATIONS AND REFERENCES TO TABLES XXII AND XXIII

The mam derivatives of the sulfomc acids are obtained by converting them to the corresponding sulfonyl
chlorides Hence sulfomc acids and sulfonyl chlorides are often identified through the same derivatives

Sulfonyl chloride

RSOjNa + PC15 — RSO2CI + POCI3 + NaCl

Sulfonyl
chloride

From the sulfomc acid or its sodium or potassium salt with phosphorus pentachlonde without solvent
For directions and examples see Cheroms, p 638, Lmstead, p 89, Shrmer, pp 268, 270. Vogel, p 553,

Wild, p 161

Sulfonamide *

RSOjNa -- RSO2C1 —
 l -̂» RSO2NH2

Sulfonyl Sulfon
chloride amide

From the sulfonyl chloride (prepared from the acid or its salt) and concentrated aqueous ammonia solution
For directions and examples see Lmstead, p 49, Shrmer, pp 268,270 Vogel, p 553, Wild, p 161
From the sulfonyl chloride, aqueous ammonia and ammonium carbonate
See Cheroms, p 639

Sulfonamlide *

RSOjNa — RS02C1 - • RSO2NHC6H5 + NaCl
NaOH

Sulfonyi Sulfonamlide
chloride

From the sulfonyl chloride (prepared from the acid), aniline, and sodium hydroxide
For directions and examples see Lmstead, p 89, Wild, p 161
From the sulfonyl chloride and aniline
See Vogel, p 553

Sulfon-p-toluidide *

RSO3Na — • RSO2Ch P'C 3 — -- ^— • RSO2NHC6H4CH r /> + NaCl
NaOH

Sulfonyl Sulfon /Moluidide
chloride

From the sulfonyl chloride, p-toluidme and aqueous sodium hydroxide
For directions and examples see Vogel, p 553

Sulfon- 1 -naphthylamtde *

RSO3Na — RSO2C1 _±£]LH7NH2 > RSO2NHC ]0H7-1 + NaCl

Sulfonyl Sulfon- 1 -
chloride naphthylamide

From the sulfonyl chloride (prepared from the acid) and 1-naphthylamine in benzene
For directions and examples see Cheroms, p 639

S-Benzylthiuromum salt *

RSO3Na + [C6H5CH2SC(NH2)2]+Cr -» [C6H5CH2SC(NH2)2]+RS(V + NaCl
S-Benzylthiuromum chloride S-Benzylthiuromum sulfonate

From the sodium, potassium or ammonium salt of the sulfomc acid and S-benzylthiuromum chloride in
water

For directions and examples see Cheroms, pp 635, 636, Lmstead. pp 15,89 Shrmer, p 269, Wild, pp 149,
159, E Chambers and G. W Watt, J Org Chem , 6, 376 (1941), E Campaigne and C M Suter, J Amer
Chem Soc,64, 3040(1942), S Veibel, J Amer Chem Soc,f>7, 1867(1945)

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLE XXII AND XXIII (Continued)

From sodium or potassium sulfonate and S-benzylthiuromum chloride in alcohol
See J J Donleavy.y Amer Chem Soc , 58, 1004(1936)

Aniluuum salt *

RSO3Na + C6H5NH2 + HC1 — [C6H5NH3]+RSO3- + NaCl

Anilmium sulfonate

From the sodium or potassium salt of the acid, aniline and hydrochloric acid in water
For directions and examples see Cheroms, p 637, O C Dermer and V H Dermer, J Org Chem,T, 581

(1942)

p- Tolutdinium salt *

RSO3Na + />-CH3C6H4NH2 + HC1 •— [/»-CH3C6H4NH3]+RSO3" + NaCl

p Toluidimum sulfonate

From the sulfomc acid and />-toluidme
For directions and examples see Shrmer, p 269
From the sodium, potassium or ammonium salt with p-toluidme or p-toluidme hydrochlonde in water
See Shnner, p 269, Vogel, p 555,0 C Dermer and V H Dermer, J Org Chem , 7, 581 (1942), A D

Barton and L Young, J Amer Chem Soc ,65, 294 (1943)
From the sodium, potassium, ferric or barium salt (after boiling with sulfuric acid) with />-toluidme and

hydrochloric acid
See Cheroms, p 637, Fieser, J Amer Chem Soc , 51, 2460 (1929)

o-Toluidimum salt *

RSO3Na + o-CH3C6H4NH2 + HC1 — [o-CH3C6H4NH3]+RSO3~ + NaCl
o-Toluidmium sulfonate

From the sodium or the potassium salt of the sulfomc acid with o-toluidme and hydrochloric acid in water
For directions and examples see Cheroms, p 637, O C Dermer and V H Dermer, J Org Chem, 1,581

(1942)

Phenylhvdrazinium salt *

RSO3H + C6H5NHNH2 — [C6H5NHNH3]+RSO3~

Phenylhydrazmium
sulfonate

From the sulfomc acid with phenylhydrazine in water-alcohol
For directions and examples see Wild, p 159, P H Latimer and R W Bost, J Amer Chem Soc , 59, 2500

(1937)

Phenols by KOH fusion

ArSO,Na + NaOH — ArOH + Na2SO3

Phenol

By fusion of the sodium arylsulfonate and sodium hydroxide in a nickel crucible
For directions and examples see Vogel, p 552
By fusion of the sodium arylsulfonate, potassium hydroxide and zinc dust
See Lmstead, p 89

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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TABLE X X I I I . ORGANIC DERIVATIVES OF SULFONYL CHLORIDES
(Listed in order of increasing m.p.)*

No

1

2
3

4

5

6
7

8

9

10

11

12
13
14

15

16

17

18

19
20
21

22

23

24
25

26

27

28

29
30

31

32

33

Name

Methanedisulfonyl chloride

2-Ethylbenzenesulfon} 1 chloride
3-Methylbenzenesiilfonyl chloride
(Toluene-3-sulfonyl chloride)

4-Ethylbenzenesulfonyl chloride

Benzenesulfonyl chloride

Heptane- 1 -sulfonyl chloride
2,6-Dichloro-3-methylbenzene-

sulfonyl chloride
3-Carboxybenzenesulfonvl

chloride
3,4-DichlorobenzenesuIfonyl

chloride
5-Chloro-2-methylbenzenesiilfonyl
chloride

2,5-DimethylbenzenesulfonyI
chloride

2-Chlorobenzenesulfonyl chloride
2-Phenylethane-l-sulfonyl chloride
5-Bromo-2-methylbenzenesulfonyI
chloride

2,4-Dimethylbenzenesulfonyl

chloride
3,4-Dibromobenzenesulfonyl

chloride
2,4,6-Trichlorobenzenesulfonyl
chloride

4-Methyl-3-nitrobenzenesulfonyl

chloride
4-Fluorobenzenesulfonyl chloride
3-Ethoxybenzenesulfonyl chloride
3-Ch!oro-4-methylbenzenesulfonyl

chloride
2,5-Dichlorobenzenesulfonyl

chloride
2,6-Dimethylbenzenesulfonyl

chloride
4-Kthoxvbenzenesulfonyl chloride
4-Chloro-3-nitrobenzenesulfonyl

chloride
2,3-Dichloro-4-methylbenzene-

sulfonyl chloride
4,6-t)ichloro-2-methylbenzene-

sulfonyl chloride
3,3-Dimethylbutane-l-sulfonyl

chloride
Propane- 1 J-disulfonyl chloride
2-C'hloro-4-melhylbenzenesulfonyl

chloride
Indane-5-sulfonyl chloride

2-Methyl-5-nitrobenzenesulfonyl

chloride
23-Dimethylbenzenesulfonyl

chloride

Melting
point 'C

8

11 7

12

12

1 4 5

16
195

20

224 19

24

24 6

285
33
33 5

34

34

35 40

36

36,30
38
38

38

39

39
40 1

60-2
41

43

43 4

45
46,52

46-7, eth

46-7

47

Sulfonic
acid

bp 220
70" *'d

43 4
(mono-
hyd ) 66
(anh )

98 (hyd),

148 (anh )

48 (anh )
86 (hyd )

91

62(h\d)

665 75
(anh )

92, hyg

93-7

98

92d

92

133 5
(+2H;0)

Amide

233

100
108, al

110

156, 153

75
188

di 170

140 135

145, aq al

148

188
122
166 7

110

175

210 2d

1445

125
131
134

181

113 96

150
175 6
yel al

237

168

96 7

169,w
186

1355-6,
al

186

167

Amlide

192-3

96

77

109

96

160

di 125

129,al

148

1 Naph
Ihyl

amide

170 1

153

160

Salts of the corresponding acid

S Benzyl
Ihiu

ronium

148

163

184

170

p-Tolm
dine

205

224 6

130-1

247-8

256-7

Aniline

240

262 3

0 Tolui-
dme

176

28

250 1

256-8

Miscellaneous

Bp 133"'

N-Xanthylsulfon
amide 196

N-Xanthylsulfon-

amide, 200

Them p is that of
the 1,3-dichlonde

N-Xanthylsulfon-

amide, 176

Di-m-tolmdide 222

Bp 183 5'°

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X I I I . ORGANIC DERIVATIVES OF SULFONYL CHLORIDES
(Listed in order of increasing m.p. )* (Continued)

No

34

35

36

37

38
39

40

41

42
43
44

45

46

47
48

49

50

51

52

53

54
55

56

57

58

59

60

61

62

63

Name

4-Bromo-3-methylbenzenesiilfony
chloride

3-MethyM-nitrobenzencsulfonvl
chloride

4-Bromo-2-methylbenzenesulfonyl
chloride

4-Chloro-2,5-dimelhylbenzene-
sulfonyl chloride

2-Bromobenzenesulfonyl chloride
3,4-Dichloro-2-methylbenzene-

sulfonyl chloride
3,4-Dimethylbenzenesulfonyl

chloride
4-Chloro-3-methyl-5-nitrobenzene-

sulfonyl chloride
4-Ch|orobenzenesiilfonyl chloride
Indane-4-sulfonyl chloride
4-Methylbenzene-l,3-disulfonyl

chloride (Toluene-2,4-disulfonyl
chloride)

4-Chloro-2-methylbenzenesulfonyl
chloride

3,5-Dichloro-2-methylbenzene-
sulfonyl chloride

Hexadecane-1-sulfonyl chloride
2,4-Dichlorobenzenesulfonyl

chloride
4-Bromo-3-nitrobenzenesulfonyl

chloride
2,4,6-Trimethylbenzenesulfonyl
chloride

2-Chloro-5-methylbenzenesulfonyl
chloride

2,6-Dichloro-4-methylbenzene-
sulfonyl chloride

4-Carboxybenzenesulfonyl chloride

Tetralin-6-sulfonyl chloride
3-Methyl-2-nitrobenzenesulfonyl

chloride
S-Carboxy-2-methylbenzenesul-

fonyl chloride (4-Toiuic acid-2-
sulfonyl chloride)

4-Amino-3-nitrobenzenesulfonyl
chloride (2-Nitroanilme-4-
sulfonyl chloride)

5-Chloro-2-methyl-3-nitrobenzene-
sulfonyl chloride

3-Bromo-4-methylbenzenesulfonyl
chloride

2.5-Diniethyl-3-nitrobenzene-
sulfonyl chloride

2,4,5-Trimethylbenzenesulfonyl
chloride

5enzene-l,3-disulfonyl chloride

4-Chloro-3-methylbenzenesulfoityl
chloride .

Melting
point °C

50

50

50

50

5 1 , e t h
51 2

52

52

53
53 3 5
54 46

54

54

54
55

55 7

56

56

56

57

58
5 8 5

59

59-60

60

60

61

61

63

63

Sulfonic
acid

100

64 55

69 93

54
86

78

94 (hyd ),
260 (anh )

190, 158
(anh )

128,200

1 1 2

Amide

146

1 3 3 5

168

185

186 w

228

144

201

144
1 1 8 9, w
di 186 7

1 9 1

185

186

97
182

176 7

142

156

154 5

di 236

135
1635

185

206-7

167

1 5 1

173

1 8 1

229

128

Amlide

155

104

189

109

229 30 5

di 252

155 6

143 4

148 50

92

l-Naph-
thyl

amide

190

245

Salts of the corresponding acid

S Benzy
thm

ronium

208

175

214

p-Tolui
dine

208-10

204 6

136

Aniline

222 3

o-Tolui
dine

163 4

170-2

Miscellaneous

B p 140 1

Them p is that of
the 1,4-dichlonde

Them p is that of
the 1,5-dichlonde

N-Xanthylsulfon-
amide, 170 Alk
fusion — » resor-
cmol, 110

* Derivative data given in order m p , crystal color, solvent from which crystallized

382



TABLE XXIII . ORGANIC DERIVATIVES OF SULFONYL CHLORIDES
(Listed in order of increasing m.p.)* (Continued)

No

64

65

66

67

68

70
71

72
73

74
75

76
77

78

79

80

81

82

83

84

85

86

87

88
89

90

91

92

93

94

Name

7-Methylnaphthalene-2-sulfonyl
chloride

2,4,6-Tribromobenzenesulfonyl
chloride

3-Nitrobenzenesulfonyl chloride

2,3,4-Trichlorobenzenesiilfonyl
chloride

3-Broniocamphor-lO-sulfonyl
chloride

2-Ethoxybenzenesulfonyl chloride

4-Methoxy-3-nitrobenzenesulfonyl
chloride

D-Cantphor-10-sulfonyl chloride
2-MethyIbenzenesulfonyl chloride

(Toluene-2-suifonyl chloride)
Naphthalene-1-sulfonyl chloride
4-Methylbenzenesulfonyl chloride

(Toluene-4-sulfonyl chloride)

2-Nitrobenzenesulfonyl chloride
3,5-Dichloro-4-methylbenzene-

sulfonyl chloride
2,4-Dimethoxybenzenesulfonyl

chloride
6-Chloronaphthalene-l-sulfonyl

chloride
3,4-Dimethyl-5-nitrobenzenesul-

fonyl chloride
2,5-Dibromobenzenesulfonyl
chloride

3,6-Dichloro-2,5-dimethylbenzene-
sulfonyl chloride

3-Chloro-2-methylbenzenesulfonyl
chloride

4-Methoxvnaphthalene-2-sulfonyl
chloride

2-Chloronaphthalene-l-sulfonyl
chloride

4-Chloro-2-nitrobenzenesulfonyl
chloride

2,5-DimcthyM-nitrobenzene-
sulfonyl chloride

4-Bromobenzenesulfonyl chloride
Naphthalene-2-sulfonyl chloride

6-Bromonaphlhalene-l-sulfonyl
chloride

2,4-Di-iodobenzenesulfonyl
chloride

2-Carboxybenzenesulfonyl chloride

2,4-Dibromobenzenesulfonyl
chloride

4,5-Dimethylbenzene-13-disul-
fonyl chloride

Melting
point "C

63 4

64

64

64-5

65

65 6

66

67
68

68,66
69

69
69

70

70

70

71

71

72, pet
eth

75

75

75

75

76, eth
76,79

77

77-8

79, pet
eth

79, eth

79, yel

Sulfonic
acid

64

48

475

193
57

90
104 5

70 85

128 (anh )

60-72

82

140

88 90
9 l , h y g ,

122

167 (anh)

68 9 (hyd ),
134 (anh)

110 (anh)

Amide

163-4

228

167

227-30

156

163
1463

132
1563

150
1 3 8 5 9
(anh ),
105

( + 2H20)
193
191

167

214

180

195

165

180,w

157

153

164,237

197-8

166, 161
217 ,213

217

230

190

239

Anilide

220-2d

126

158

121 88
136

112 152
103

1 1 5

1 7 1

145

138

1 3 1

1 1 9
132

194-5

200, al

1 Naph-
thyl

amide

1665

157

1 8 3 5

Salts of the corresponding acid

S-Benzyl
thiu

ronium

146

170

137
1 8 1 - 2

170
190 1

206

/>-Tolui-
dine

222

203-4

181
198

1 4 3 5
4 5

215 6
221

196
200

Aniline

1265-
7 5

218

183
238

237-8
269

165

o Tolui-
dme

193

237
190

1435
45

182-3
213

127-8

Miscellaneous

N-Xanthylsulfon-
amide, 182 3 5

Phenylhydrazide
I S l . P h ester, 82

Me ester, 78, al ,
Et ester, 57, al

The m p is that of
the 1,2-dichlonde

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X I I I . O R G A N I C D E R I V A T I V E S O F SULFONYL C H L O R I D E S
(Listed in order of increasing m.p.)* (Continued)

No

95

96

97

98

99

100

101

102

103

104

105
106

107

108

109

1 1 0

1 1 1

1 1 2
in

1 1 4

1 1 5

1 1 6

1 1 7
1 1 8

1 1 9
120

1 2 1

122

123

124

Name

4-Nitrobenzenesulfonyl chloride

6-Methoxynaphthalene-l-sulfonyl
chloride

2,5-Dimethylbenzene- 1 ,3-disul-
fonyl chloride

4,6-Dichloro-2,5-dimethylbenzene-
sulfonyl chloride

4-Methylnaphthalene-l-sulfonyl
chloride

3,4-Di-iodobenzenesulfonyl
chloride

3-Chloro-4-methoxybenzenesul-
fonyl chloride

7-Methoxynaphthalene-2-sulfonyl
chloride

2-Methylnaphthalene-l-sulfonyl
chloride

l-Chloronaphthalene-2-sulfonyl
chloride

4-iodobenzenesulfonyl chloride
4-Ethoxynaphthalene-2-sulfonyl

chloride
4,5-Dichloro-3-methylbenzene-

sulfonyl chloride
4-Methoxybenzene-l,3-disulfonyl

chloride
4-Fluoronaphthalene-l-sulfonyl

chloride
7-Chloronaphthalene-2-sulfonyl

chloride

4-Bromonaphthalene-l-sulfonyl
chloride

D-Camphor-3-sulfonyl chloride
2-Methylbenzene-l,3-disulfonyl

chloride
S-Methylnaphthalene-2-sulfonyl

chloride
4-Hydroxybenzene-l,3-disulfonyl

chloride (Phenol-2, 4 disulfonyl
chloride)

3,5-Dimethyl-2-hydroxybenzene-
1 ,3-disulfonyl chloride

Anthracene-1-stilfonyl chloride
2-Chloro-S-nitrobenzenesulfonyl

chloride
Quinoline-6-sulfonyl chloride
Benzylsulfonyl chloride

6-Iodonaphthalene-l-sulfonyl
chloride

6-Methoxynaphthalene-2-sulfonyl
chloride

5-Chloro-2-nitrobenzenesulfonyl
chloride

l-Bromonaphthalene-2-sulfonyl
chloride

Melting
point °C

80 Igr

805

8 1 . Igr

81

8 1 , e t h

82, bz
pet eth

82

83

83 5

84 5

85
85

85 8

86

86

87

87

88
88

88

89

89 91

90
90, w

91
92 3, eth ,

Igr

9 2 5

93

93

93

Sulfonic
acid

109 1 1 9 5
hyg

122 5

130 3d
(dnh )

l O O ( h y d )

68 (tetra-
hyd) 1 1 8
(anh )

77

>IOOd

168 9d
( h y d )

>260

Amide

180,50°0

al
1495

295 al

150

174 177
al

227, aq al

1 3 1

220

124

250

183
183

183 5

240

206

76

195

143
260

1 1 6

239

160 1

205
185 6

192
105, w , a l

213

189

159

271

Anilide

1 7 1
136d

1 7 7 5

174 al

175

158

1 2 1

171 2

143
1 4 3 5

209

144

124
162

102

120

1-Naph
Ihyl

amide

166
146

Salts of the corresponding acid

S Benzyl
thiu

ronium
/>-Tolui

dine

179 80

196 7

1 1 3 , al

Aniline

102

o-Tolui-
dine

83

Miscellaneous

Et ester, 93

Me ester, 89, Et
ester, 65

Me ester, 77

Hydrazide, 1 3 1 2,
Phenylhydraztde,
173

*Dertvattve data given in order m p , crystal color solvent from which crystallized
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TABLE X X I I I . ORGANIC DERIVATIVES OF SULFONYL CHLORIDES
(Listed in order of increasing m.p.)* (Continued)

No

125

126

1 2 7

128

129

130

1 3 1

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

1 5 1

Name

5-Methylbenzene-1.3-disulfonyl
chloride

3,S-Dimelhylbenzenesulfonyl
chloride

8-Chloronaphthalene-2-sulfonyl
chloride

I-Iodonaphlhalene-2-sulfonyl
chloride

4-Chloronaphthalene-l-sulfonyl
chloride

Ethane- 1, 2-disulfonyl chloride

5-Bromonaphthalene-l-sulfonyl
chloride

5-Chloronaphthalene- 1 -sulfonyl
chloride

7-Methylnaphthalene-l-sulfonyl
chloride

2,4-Diitiethyl-3-nitrobenzene-
sulfonyi chloride

5-Bromonaphthalene-2-sulfonyl
chloride

2-Ben/oylbenzenesulfonyl chloride
(Benzophenone 2-su!fonyl chlo-
ride)

2,3,4,6-Tetrabromobenzenesul-
fonyl chloride

lO-Bromocamphor-3-sulfonyl
chloride

6-Fluoronaphthalene-2-sulfonyl
chloride

2-Bromonaphthalene-l-sulfonyl
chloride

6-Melhylnaphthalene-2-sulfonyl
chloride

5-Nitrobenzene-U-disulfonyl
chloride

2,4-Dimethyl-5-nitrobenzene-
sulfonyl chloride

2-Methylbenzene- 1 ,4-disulfony 1
chloride

4-Methyl-3-nitrobenzenesulfonyl
chloride

4-Methoxynaphthalene-l-sulfonyl
chloride

5-Chloro-4-methyl-2-nitro-
benzenesulfonyl chloride

3,5-Dinitrobenzenesiilfonyl
chloride

4-Nitronaphthalene-l-sulfonyl
chloride

7-lodonaphthalene-2-sulfonyl
chloride

7-Bromonanhlhalene-2-sulfonyl
chloride

Melting
point 'C

94, eth

94, 90, bz

94

94

94 5

95

95

95

96

96

96

96 7

965

97

97 chl

97

97 8

97 8

98

98

98 9

9 8 5

99

99, chl ,
Igr

99

100

100

Sulfomc
acid

130 3d

144 (anh )

105 (hyd)

132 122
dil H N O ,

128

Amide

216, w

135, al

185

247

187

69

232 3

226

195 6

172

220

245d

100 2

133

140

205 6

242

187 179

224

170

226

181

235

188

210

2 1 8

Antlide

153, al

129, al

138

162 4

143 5

129

di 178

1 4 7 5

1-Naph-
thyl

amide

162

Salts of the corresponding acid

S- Benzyl
thm-

ronium

201 2

190 1

p-Tolm
dine

121 2,
al

270d

221

Anil ine

270. w

269

o Tolui
dine

151

213

Miscellaneous

o Toluidide 145 6
Me ester 83 Et
ester. 104

Di-Et ester 77
eth m-Toluidide
230

Sulfony! bromide,
110, Me ester, 89,
Et ester, 46

Sulfonyl fluoride.
109 10

o Anisidide, 135

'Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E X X I I I . O R G A N I C D E R I V A T I V E S O F S U L F O N Y L C H L O R I D E S
(Listed in order of increasing m.p.)* (Continued)

No

152

153

154

153

156

157

158

159

160

161

162
163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

Name

3-Nifrobenzylsulfonyl chloride

8-Chloronaphthalene-l-sulfonyl
chloride

2,4-Dinitrobenzenesulfonyl
chloride

4-Nitrodiphenylamine-2-sulfonyl
chloride

4-Ethoxynaphthalene- 1 -sulfonyl
chloride

7-Ethoxynaphthalene-2-sulfonyl
chloride

3,7-Diethylnaphthalene-l-sulfonyl
chloride

5,6-Dichloronaphthalene-
1 -sulfonyl chloride

4-( hloronaphthalene-2-sulfonyl
chloride

2-Methyl-4-nilrobenzene-
sulfonyl chloride

DL-Camphor-8-sulfonyl chloride
5-Chlorobenzene-l,3-disulfonyl
chloride

3-Ethoxvbenzene-l,4-disulfonvl
chloride

6-Ethoxynaphthalene-2-sulfonvl
chloride

4-Methylbenzene-l,2-disulfonyl
chloride

2,5-Dimethyl-6-nitrobenzene-
sulfonyl chloride

2-lodonaphrhalene- 1 -sulfonyl
chloride

Phenanthrene-3-sulfonyl chloride

6-Chloronaphthalene-2-sulfonyl
chloride

2-Hydroxynaphthalene-l,6-
disulfonyl chloride

Acenaphthene-5-sulfonyl
chloride

3-Hydroxynaphthalene-2-sulfonyl
chloride

5-Nitronaphthalene-l-sulfonyl
chloride

Acenaphthene-3-sulfonyl
chloride

2,5-Dichlorobenzene-l,3-
disulfonyl chloride

S-Chloronaphthalene-2-sulfonyl
chloride

Biphenyl-4-sulfonyl chloride (4-
Phenylbenzenesulfonyl chloride

Melting
point °C

100, bz

101

102

102 4

103

103

105 7

106

106

106

106
106

106 8

1075

109 11

110

110

110-1

1 1 0 5

1 1 1

1 1 1

112

113

113 4

114

1 1 5

11-5

Sulfonic
acid

74 (hyd )

106 8
(hyd )
I30(jnh )

56 8

I45(anh )

175 6
(anh )
120 ] ( + !
H,O) 88d
(+2H20)

87 9

Amide

1 5 9 d , w

197

157 154

173

170

142

207

223

168

157

133 5, w
224

di 233

183

237 9

192

154

190

184

223

no

236

199

215 7

216

230

Anilide

164

180

153

153

190

182

di 191

178

123

284 6

125

!-N«ph-
thyl

amide

Salts of the corresponding acid

S Benzyl
thiu

ronium

222

p Tolui-
dme

1 5 8 5
9

Aniline

241 2

o-Tolui-
dine

143 5
50/
al

Miscellaneous

Me amide 106 7
Dimethylamide
1 1 8 9

Hydrazide, 110

Et ester 76 9

Me ester 119 20,
al Et ester 107 8

Me ester, 122 3,
Et ester, 137 9,

Igr

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X I I I . O R G A N I C D E R I V A T I V E S OF SULFONYL CHLORIDES
(Listed in order of increasing m.p.)* (Continued)

No

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

Name

2-Ethoxynaphthalene-l-sulfonyl
chloride

4,5-Dichloronaphlhalene-
I-sulfonyl chloride

2,6-Dimethyl-4-hydroxybenzene-
1,3-disulfonyl chloride

6-Ethoxynaphthalene-l-sulfonyl
chloride

4,6-Dichloronaphthalene-
1-sulfonyl chloride

5-Methoxynaphthalene-
l-sulfonyl chloride

5-Methylnaphthalene-2-sulibnyl
chloride

8-Bromonaphthalene-2-sulfonyl
chloride

5-Ethoxynaphthalene-l-sulfonyl
chloride

2-Methoxynaphthalene-
l-sulfonyl chloride

l-Nitronaphthalene-2-sulfonyl
chloride

6,8-Dichloronaphthalene-
2-sulfonyl chloride

2-Chloro-5-methyl-6-nitro-
benzene sulfonyl chloride

Anthracene-2-sulfonyl chloride

5-Fluoronaphthalene-l-sulfonyl
chloride

4,6-Dichlorobenzene-
1,3-disulfonyl chloride

Azobenzene-3,4'-disulfonyl
chloride

7,8-Dichloronaphthalene-
2-sulfon yl chloride

4-Iodonaphthalene-l-sulfonyl
chloride

6-Bromonaphthalene-2-sulfonyl
chloride

Quinoline-8-sulfonyl chloride

4-Methylnaphthalene-2-sulfonyl
chloride

1 ,5-Dichloronaphthalene- 1 -
sulfonyl chloride

2,4,6-Trimethylbenzene-l,3-
disulfonyl chloride

5-Nitronaphthalene-2-sulfonyl
chloride

6-Nitronaphthalene-l-sulfonyl
chloride

Phenanthrene-9-sulfonyl chloride

Naphthalene- 1 ,6-disulfonyl
chloride

7-Chloronaphthalene-l-sulfonyl
chloride

Melting
point, 'C

116

117

117 8

118

119

1195

120 2

121

121

121

121, pink,
bz -pet
eth

121

122

122

122-3

123

123 5

124

124, 121

124

124

124 5

125

125

125

127

127

129

129

Sulfomc
acid

105, Igr

105 ( h y d )

-

312

118-9,yel

174(anh)

125 (anh )

Amide

158

229

206-8

154

226

1945

188 9

187

1825

159

214

228

177

261

196 7

276

di 288

227

206, 204

127

183-4

143-4

282

di 244

184

223-4

193-4

298

235

Anilide

187

205 7

1945

157

248-50,
133-4

130

1965

202

201

136

di 150 1

l-Naph
thyl

amide

Salts of the corresponding acid

S- Benzyl
thiu

ronium

81,

235

p-Tolul
dine

235

314-5

Aniline

298-9

o-Tolui
dine

323-4

Miscellaneous

Me ester, 157, Et
ester, 160

Me ester, 118, eth

Me ester, 96,
Et ester, 73

Me ester, 106, me
al , Et ester, 108
al

*Denvative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X I I I . O R G A N I C D E R I V A T I V E S OF SULFONYL CHLORIDES
(Listed in order of increasing m.p.)* (Continued)

No

208

209

210

211

212
213

214

215

216

217

218

219

220

221
222

223

224

225

226

227

228

229

230

231

232

233
234

235

236

237

238

Name

4,6-Dichloronaphthalene-2-
sulfonyl chloride

2,4,5-Trimethoxybenzenesulfonyl
chloride

4,6-Dimethylbenzene-U-di-

sulfonyl chloride
5,6,7-Trichloronaphthalene-l-

sulfonyl chloride
Benzene- 1, 4-disulfonyl chloride
5,8-Dichloronaphthalene-2-

sulfonvl chloride
3,7-Dicnloronapnthalene-l-

sulfonyl chloride
3-Bromocamphor-8-sulfonyl

chloride
8-Chloro-7-methoxynaphthalene-

1-sulfonyl chloride

Benzophenone-3,3 -disulfonyl
chloride

Naphthalene- 1 ,3-disulfonyl
chloride

7,8-Dichloronaphlhalene-l-

sulfonyl chloride
Azoxybenzene-3,3'-disulfonyl

chloride

D-Camphor-8-sulfonyl chloride
3-Methoxynaphthalene-2-siilfoiiyl

chloride
8-Cvanonaphthalene-l-sulfonyl

chloride
4-Nitronaphthalene-2-sulfonyl

chloride
6-Iodonaphthalene-2-sulfonyl
chloride

8-Iodonaphthalene-l-suIfonyl
chloride

4-Nitronaphthalene-2,7-disulfonyl

chloride
4-Hydroxybenzenesulfonyl

chloride
4,8-Dichloronaphlhalene-2-

sulfonyl chloride
5-Iodonaphthalene-l-sulfonyl

chloride
Pyridine-3-sulfonyl chloride

6,7-Dichloronaphthalene-l-
sulfonyl chloride

Benzene-1.2-disulfonyl chloride

6-Ethoxy-l-nitronaphthaIene-2-
sulfonyl chloride

Retene-6-sulfonyl chloride

7-Bromonaphthalene-l-siilfonyl

chloride
4-Acetamidobenzenesulfonyl

chloride
5,7-Dichloronaphthalene-

1-sulfonyl chloride

Melting
point, "C

130

130

130, pet
eth

131

131 139
134

136

136 7

137

137 8

1375

138

138

138
138

139

1395

140

140

140 1

141

141

141

Hydro
chloride,
141 4

142

143
146

146 7 5,
yel -br

147

149

149

Sulfonic
acid

126

115

357

121 3

Amide

218

76

249, w

249

288
244

269

153

di 157

di 292 3

221

di 273

137
113

3334

225

222

187

286-7

176-7

205

239

110 1

268

254
218

206 7 5

209

219

272

Anihde

170

196,50%
al

249

196

di 177 8

174

145

241

214

1 Naph-
thyl

amide

215

Salts of the corresponding acid

S-Benzy]
thiu-

ronium

169

/>-Tolui
dine

202

Aniline

170

o-Tolui-
dine

192

Miscellaneous

N-Xanthylsulfon

amide, 197

Hydrazide, 94

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XXIII . O R G A N I C D E R I V A T I V E S OF SULFONYL CHLORIDES
(Listed in order of increasing m.p.)* (Continued)

No

239

240

241

242

243

244

245

246

247

248

249

250

251

252
253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

Name

4,5-Dibenzylnaphthalene-
1-sulfonyl chloride

4,7-Dichloronaphthalene-
1-sulfonyl chloride

7-Ethoxy-8-nitronaphthalene-
1-sulfonyl chloride

2-Amino-5-methylbenzene-l,3-
disulfonyl chloride

Phenanthrene-2-sulfonyl
chloride

4,7-Dichloronaphthalene-2-
sulfonyl chloride

6,7,8-Tnchloronaphthalene-2-
sulfonyl chloride

4,5-Dichloronaphlhalene-2-
sulfonyl chloride

5,6,8-Tnchloronaphthalene-2-
sulfonyl chloride

Naphthalene-2,7-disulfonyl
chloride

Naphthalene-l,4-disulfonyl
chloride

4-Carboxy-3-mtrobenzene-
sulfonyl chloride

7-Hydroxynaphthalene-l,3-
disulfonyl chloride

Fluorene-2-sulfonyl chloride
2,5-Dimethylbenzene-l,4-
disulfonyl chloride

g-Nitronaphthalene-1-siilfonyl
chloride

7-Iodonaphthalene-l-suIfonyl
chloride

Azobenzene-3,3'-disulfonyl
chloride

3,6-Oichloronaphthalene-2-
sulfonyl chloride

5,6-Dichloronaphthalene-2-
sulfonvl chloride

Phthahc acid-4-sulfonyl chloride
(3,4-Dicarboxybenzenesulfonyl
chloride)

8-Nitronaphthalene-2-sulfonyl
chloride

4-Amino-2-hydroxybenzene-
sulfonyl chloride

2-Hydroxynaphthalene-l ,7-
disulfonyl chloride

7-NiIronaphthalene-l-sulfonyl
chloride

4,6,7,g-Tetrachloronaphthalene-2-
sulfonyl chloride

4'-NitrobiphenyM-sulfonyl
chloride

Naphthalene-l,5-disulfonyl
chloride

Anthraquinone-2,7-disulfonyl
chloride

Melting
point 'C

151

151

155

156,chl

156

156

157

158

158

158, 162

160 166

di 160

161 2

164

164

165 d

165

166

166

167

1 67-70, d
eth

169

169

169

169-70

176

178

183

186,chl

Sulfonic
acid

150

111

( + 2jH20)

155(hyd)

115d
( + 3H2O)

138 40
(+IH20)

135-6
(+HH20)

245 (anh )

Amide

168

217

1734

di 257, w

253-4

196

245

197

235

242

273, w .

oral
192

213d

310

191

240

di 305

218

192

192-200
d , w

223

155

233

261-2

235

228

310,340

Anilide

di 196-7,
aq al

157-8

179

195

223

178 8 5

172-3

249

di 192

1 Naph-
thyl

amide

Salts of the corresponding acid

5- Benzyl
thiu

ronium

212

228

257,
251
d

p-Tolui-
dme

291

299

294

332

Aniline

251-2

0-Tolui-
dine

238

271

Miscellaneous

Me ester, 101 2, Et
ester, 89, yel -br

The m p is that of
the 1,4-dichlonde,
Diamide, 226

Di-Me ester, 205,
chl

'Derivative data given in order m p , crystal color, solvent from which crystallized
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T A B L E X X I I I . O R G A N I C D E R I V A T I V E S O F S U L F O N Y L C H L O R I D E S
(Listed in order of increasing m.p. )* (Continued)

No

268

269

270

271

272

273

274

275

276

277

278
279

280

281
282

283

284

285

Name

Benzene-l,3,5-trisulfonyl chloride

7-HydroxynaphtKalene-l,3,6-
trisulfonyl chloride

Anthraquinone-2-siilfonyl chloride

Anthraquinone-l,6-disulfonyl
chloride

Biphenyl-4,4 -disulfonyl
chloride

Benzidine-2,2'-disiilfonyl chloride

Anthraquinone-1-sulfioiiyl chloride

9,10-Dichloroanthracene-2-
sulfonyl chloride

Azobenzene-4,4'-disulfonyl
chloride

Anthraqainone-l,g-disulfonyl
chloride

Anthracene-l,8-disulfonyl chloride
Naphthalene-2,6-disulfonyl
chloride

2-Hy droxynaphthalene-l ,5-
disulfonyl chloride

Anthracene-l,5-disulfonyl chloride
Anthraquinone-2,6'4listilfonyl

chloride
Anthraquinone-l,3-disulfonyl
chloride

2,4-Diaminobenzene-l ,5-disulfonyl
chloride

Anthraquinone-l,7-disulfonyl
chloride

Melting
point °C

187

196

197

197 8,yel ,
PhNO,

203

Hydro-
chlonde,
205

216 8,
ye l .
PhN02

221

222

222 3,
yel,
PhNO2

225
225

231

240
250, yel

cl bz
265 70,
yei

275

301 2, br-
yel.
PhNO2

Sulfomi
acid

215 7, gold

218

169d (anh )

293-4

310 1
(hyd)

I20(hyd)

Amide

in 310 5

26 i

300

di 278

279

250 d

>340

333
305

di 330

>350

187

Anilide

tri 237

152 5

193

227 8,
yel

214

248

237-8,
yel ,
PhNO2

224

231

di 293
di 321

269 70,
yel -red

236

237-8,
yel
cl bz

1 Naph
thyl

amide

Salts of the corresponding actd

S Ben/vl
Ihiu

rontum

211

171

191

256

/»-Tolui
dine

308

330 d

Aniline

309

284

360

o-Tolu'
dine

Miscellaneous

Tn-Et ester, 147,
bz

Me ester, 123, Et
ester, 125

NH3 — » l-Amino-
anthraqumone.
252, 243

Et ester, 104

"Derivative data given in order m p , crystal color, solvent from which crystallized
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EXPLANATIONS AND REFERENCES TO TABLE XXIV

Formation oj sulfomc acid by hydrolysis *

RSO2NH2 H2O RSO3H

Sullonic
acid

NH4CI

From hydrolysis of the sulfonamide by 25% hydrochloric acid.
For directions and example* see Cheroms, p 631, Shriner, pp. 104, 267, R. S. Schreiber and R L Shriner,

J Amer Chem. Soc , 56, 1618(1934).
From hydrolysis of the sulfonamide in a mixture of concentrated sulfunc acid and 85% phosphoric acid
See Cheroms, p. 633.

Formation of the amme by hydrolysis

2ArSO 2 NHR + 5 HBr + 5C6H5OH — ArSSAr + 2 R N H 2 + 5/j-BrC6H4OH + 4 H2O
Amme

From hydrolysis of the sulfonamide in 48% hydrobromic acid and phenol.
For directions and examples see Shriner, pp 105, 267, H. R. Snyder and R E Heckert, J Amer Chem

Soc ,74, 2006(1952); H R Snyder and H C Geller, J Amer Chem Soc , 74, 4864 (1952).
NOTE For directions and explanat ions for the preparation of derivatives of the sulfomc acid formed by the

hydrolysis of the sulfonamide see explanations and references to Table XXII , pp 369, 370.
For directions and explanations for the preparation of the amme formed by the hydrolysis of the sulfon-

amide see explanations and references to Table X V I I I , pp. 291, 292, 293

N-Xanlhylsuljonamide *

OH NHSO2R

RS02NH2 H20

Xanthydrol N-Xanthylsulfonamide

From the sulfonamide and xanthydrol in glacial acetic acid.
For directions and examples see. Cheroms, p. 634, Linstead, p. 95; Shriner, p. 267; R. F. Phillips and V. S.

Frank, J Org Chem ,9,9(1944).

N-A celylsulfonamide.

RSO 2NH, + (CH,CO)2O — RSO2NHCOCH3 + CH3COOH

RSO2NHR' + CHjCOCl — RSO2NR'COCH3 + HC1
N-Acetyl-

sulfonamide

From the sulfonamide and acetic anhydride.
For directions and examples see. Cheroms, p. 634.
From the sulfonamide and acetyl chloride in acetic acid.
See. Linstead, p. 95; Vogel, p. 555.

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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TABLE XXIV. O R G A N I C DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES
(Listed in order of increasing m.p.)*

No

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16
17

18

19

20
21

22

23

24

25

26

Name

2-Methylpropane-l-
sulfonamide

N,N-Diethylbenzylsul-
fonamide

2-Methylpropane-I-
sulfonanilide

3-Methylhutane-l-
sulfonanilide

Butane- 1 -sulfonamide

Propane-1-sulfonamide

Ethane sulfonamide

Ethane sulfonanilide

N,N-Diethyltoluene-4-
sulfonamide

Propane-2-sulfonamide

N-Ethylloluene-4-
sulfonamide

N-Ethylbenzyl sulfon-
amide

N-(l-Naphthyl)ethane
sulfonamide

Ethane-l,2-disulfon-
anilide

N-Methylloluene-2-sul-
fonamide

Heptane-1-sulfonamide
2,4,5-Trimethoxybenzene

sulfonamide
2-Phenylethane-l -sulfon-

anilide
N-Methyltoluene-4-
sulfonamide

Propane-2-sulfonanilide
N-< l-Naphthyl)propane-l-
sulfonamide

N,N-Dimethyltoluene-4-
sulfonamide

Methane sulfonamide

N-( 1-Naphthyl )-3-methyl-
butane-1-sulfonamide

4-Chloro-3-methylbenzene
sulfonanilide

Toluene-3-sulfonanilide

Melting
point, "C

14-6

29

38

42

45

52,eth

58, eth

58

60

60, eth -
pet eth

64

65-6, eth ,
Igr

66

69

74-5

75
76

77

78 9

84
84

86-7

90

90-1

92

96

Sulfomc
acid

-15

7 5

-17

-17

104-5

-37

104-5

-17

57

91

104-5

75

104-5

20

Derivatives of the corresponding acid

Chloride

b p 8013

92

b p 80'3

b p 98"

b p 75'°

b p 7815

bp 178

bp 178

69

bp 61«

69

92

b p 178

di 95,
eth

68

16
130

33

69

bp 61"
b p 7815

69

b p 602'

b p 9813

63

12

Amide

105,w,al

14-6

3

58

105
(dihyd ),
1385 9
( a n h )

105
(dihyd ),
1385-9
(anh)

105, w , a l

58

122

105
(dihyd ),
138 5-9
( a n h )

60
52

105
(dihyd ),
1385 9
( anh)

3

128

108

Amhde

38

102

10 5

10

58

103

84

103

102

58

136

170

103

10

103

1005

42

1-Naph
thyl-

amide

107

166
(146)

107

90 1

605

84

66

66

157

134

157

166
(146)

157

134

157

1255

Salts of the corresponding acid

S
Benzyl
thiu

ronium

115

115

181-2

181 2

115

201 2

170

181 2

181 2

p-Tolui-
dintum

113,
al

67-8

198

198

113, al

d at
270

203 4

198

67 8

198

106

Am-
limum

102

238

238

102

270, w

218

238

238

o-Tolui-
dimum

83

190

190

83

190

190

Miscellaneous
derivatives
of the acid

Phenylhydrazi-
niumsalt, 1 14 5

Phenylhydrazi-
ntum salt, 204 5d

Phenylhydrazi-
mumsal t , 182 8

Phenylhydrazi-
niumsalt, 182 8

m-Tolmdide, 109

Di Et ester, 77,
eth , m-Tolui-
dide, 230

Phenylhydrazi-
nium salt,
193 5-4d

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES
(Listed in order of increasing m.p.)* (Continued)

No

27

28

29

30

31

32

33

34

35

36

37

38

39
40

41

42

43

44

45

46

47

48

49

50

51

Name

3-ChIoro-4-methylbenzene
sulfonanilide

3,3-Dimethylbutane sul-
fonamide

Hexadecane-l-sulfon-
amide

2-Ethylbenzene sulfon-
amide

10-Bromocamphor-3-
sulfonamide

Methane sulfonanilide

N.N-nimethylbenzyl
sulfonamide

Benzyl sulfonanilide
(Toluene-a-sulfon-
anihde)

Toluene-4-sulfonanilide

4-Chlorobenzene sulfon-
anilide

Benzyl sulfonamide
(Toluene-a-sulfonamide)

N-( 1-Naphthyl l-2-methyl-
propane sulfonamide

Toluene-3-sulfonamide
2,4-Dimethyl-6-nitro-

benzene sulfonamide
2,4,6-Trimethylbenzene

sulfonanilide
N-Methylbenzyl sulfon-
amide

2,4-Dimethylbenzene
sulfonanilide

4-Ethylbenzene sulfon-
amide

3-Hydroxynaphthalene-2-
sulfonamide

Pyridine-3-sulfonamide

Naphthalene-1-sulfon-
anilide

Benzene sulfonanilide

3-Methoxynaphthalene-2-
sulfonamide

2,6-Dimethylbenzene
sulfonamide

2-(N-Melhylamino)ben-
zene sulfonamide

Melting
point, *C

96

96-7

97

100

100-2

1005

101

102, al

103

104

105, w ,al

107

108, al
108

109

109-10

110

110

110

110-1

112(152)

112

113

113(96)

1145 55

Sulfonic
acid

54

20

92(104 5)

69 (93)

97

78

62 (hyd )

357

90

66 (anh )

98

182 d

Derivatives of the corresponding acid

Chloride

38

43 4

54

11 7

97

b p 602'

92-3,
eth , Igr

92

69

53

92-3,
eth , Igr

b p 80'3

12

56

92-3,
eth , bz

34

12

112

Hydro-
chlo-
ride,
I41-4d

68,66

145

138

39

Amide

134

90

105, w , a l

105, w , a l

137

144

14-6

142

105. w , a l

150

156

Anilide

102, al

102, al

38

96

102, al

145

174

l-Naph-
thyl
amide

1255

166
(146)

166
(146)

190

166
(146)

166
(146)

170 1

Salts of the corresponding acid

S-
Benzyl
thiu-

ronium

181 2

175

137

148

/)-Tolui-
dinmm

H3,al

113,al

198

208 10

113, al

106

I 1 3 , a l

181

205

Am-
l imum

102

102

238

222 3

102

102

241 2

183

240

o-Tolui-
dtnium

83

83

190

163 4

83

108

83

237

176

Miscellaneous
derivatives
of the acid

Phenylhydrazi-
n i u m salt.
193 5-4d

Hydrazide, 131 2,
Phenylhydra-
zide, 173

Hydrazide, 131 2,
Phenylhydra-
zide, 173

N-Xanthylsulfon-
amide, 197

Hydrazide, 1 3 1 2 ,
Phenylhydra-
zide, 173

N-Xanthylsulfon-
amide, 203

N-Xanthylsulfon-
amide, 188, Hy-
drazide, 1 3 1 2 ,
Phenylhydra-
zide, 173

N-Xanthylsulfon-
amide, 196

Hydrazide, 94

N-Xanthylsulfon-
amide, 200

2-N-/>-Toluene-
sulfonyl denv of
sulfonamide, 193

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XXIV. O R G A N I C DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES
(Listed in order of increasing m.p.)* (Continued)

No

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66
67

68

69

70

71

73

74

75

76

77

78

Name

2-Nitrobenzene sulfon-

anilide
N-Benzyltoluene-4-

sulfonamide

8-Methylnaphthalene-2-

sulfonamide
Indane-4-sulfonamide

4-Bromobenzene sulfon-

anilide
3,5-Dimethylbenzene

sulfonanilide
6-Methoxynaphthalene-2-

sulfonanilide
D-Camphor-10-sulfon-

anilide
7-Methoxynaphthalene-2-

sulfonanilide
2-Phenylethane-l-

sulfonamide

4-Formylbenzene sulfon-

amide

5-Nitronaphthalene-t-

sulfonanilide

2-Methylnaphthdlene-l-

sulfonamide

D-Camphor-3-sulfon-
anilide

Biphenyl-4-sulfonanilide

4-Fluorobenzene sulfon-
amide

N-(l-Naphthyl)methane

sulfonamide

3-Nitrobenzene sulfon-
anilide

Phenol-O-sulfonanilide

5-Aminonaphthalene-2-
sulfonanilide

4-Chloro-3-methylbenzene

sulfonamide

6-Fluoronaphthalene-2-

sulfonanilide

5-Ethoxynaphthalene-l-

sulfonanilide
3-Chloro-4-methoxyben-

zene sulfonamide

4-Aminonaphthalene-2-

sulfonamide

2,5-DimethyM-nitro-

benzene sulfonanilide

Melting
point, °C

115

115 6

116

118 9, w

119

119

120

121

121

122

122 4

123

124

124

125
125

1255

126

1265 7 5

127 8

128

129

130

131

131 (hyd)

131

Sulfomc
acid

70(85)

92

88 90

193

91

77

20

48

145 (mono-

hyd)

105 (hyd)

140

Derivatives of the corresponding acid

Chloride

69

69

88

53-35,

bp
140- I4

76,eth

94 90

93

67

83

33

113

83 5

88

115
36 30

b p 60"

64

63

97

121

82

75

Amide

193

137

166, 161

135

189

132

220

236

143

230

90

167

219

133

1825

197-8

Amlide

77

1005

92

1-Naph-
thyl

amide

1 8 3 5

1665

Salts of the corresponding acid

S
Benzyl
thiu-

ronium

181-2

170

146

191

/j-Tolui-
dinmm

198

215 6

121 2
d

196 7

222

124 5

1435
4 5

Am-
linium

238

237 8

222

1265
75

0-Tolui
dinium

190

182 3

193

1435
4 5

Miscellaneous
derivatives
of the acid

N-Xartthylsulfon-

amide, 197

Oxime, 158.O.O-

Diacetate of sul-

fonamide, 86-

7 5
Me ester, 117 8,
chl

Me ester, 77,

[a]D +98 6 in
chl

5-N-Acetyl denv

of sulfonamide,

247
Sulfonyl bromide,

675

4-N-Acetyl denv

of sulfonamide,

220

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XXIV. O R G A N I C D E R I V A T I V E S OF SULFONAMIDES AND SULFONANILIDES
(Listed in order of increasing m.p.)* (Continued)

No

79

80

81

82

83

84

85

86

87

88
89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

Name

3-Ethoxybenzene sulfon-
amide

D-Camphor-10-sulfon-
amide

Naphthalene-2-sulfon-
anilide

6-Huoronaphthalene-2-
sulfonamide

DL-Camphor-8-sulfon-
amide

3-Wethvl-4-nitrobenzene
sulfonamide

3-Chloro-4-methylbenzene
sulfonamide

N-(l-Naphthyl)propane-
2-sulfonamide

3,5-Dimethvlbenzene
sulfonamide

Tetraline-6-sulfonaniide
Indane-5-sulfonamide

Toluene-2-sulfonanilide

4-lodonaphthalene-l-
sulfonanilide

D-Camphor-8-
sulfonamide

4-Chloro-2-nitrobenzene
sulfonanilide

2,4-Dimethylbenzene
sulfonamide

Toluene-4-sulfonamide

8-Aminonaphthalene-l-
sulfonanilide

4-Vinylbenzene
sulfonamide

2-Bromonaphthalene-l-
sulfonamide

3,4-Dichlorobenzene
sulfonamide

2,4,6-Trimethylbenzene
sulfonamide

7-Elhoxynaphthalene-2-
sulfonamide

3-Aminobenzene
sulfonamide

3,5-Dimethvl-2-hvdroxv-

benzene sulfonanilide

D-Camphor-3-
sulfonamide

S-Chloro-2-methylben-
zene sulfonamide

Melting
point, "C

131

132

132

133

133 S w

133 5

134

134

135, al

135
1355 6, al

136

136

137

138

138

138 5 90
(anh ) 105
(dihvd )

139 40

139 40

140

140, 135

142

142

142

142 3

143

143

Sullbmc
acid

193

91 (hyg )

105 (hyd )

56 8

-37

92

57

82

62 (hyd )

104 5

78

121 5

77

21,24

Derivatives of the corresponding acid

Chloride

38

67

76 79

97, chl

106

50

38

bp 61"

94. 90,
bz

58
46-7,
eth
bp
148 9<

68

124 121

138

75

34

69

97

224, 19

56

103

88

Amide

217 ^n

60

156

206 204

237

Amltde

121 (88)

129

96

84

129, al

155 6
129, al

110

103

109

153

124

I Naph
thyl-

amide

157

Salts of the corresponding acid

S
Benzvl
thiu

-omum

190 1

170

146

181 2

300

148

/7-Tolui-
dinium

221

121 2
al

203 4

198

182 3

196 7

Ani-
Imium

269

218

238

o-Tolui
dimum

213

190

Miscellaneous
derivatives
of the acid

m-Toluidide, 109

N-Xanthylsulfon-
amide, 183

[a]bJ +936,
in al

N-Xanthylsulfon-
amide, 188

N-Xanthylsulfon-
amide, 197

Dimethylamide,
62 3

N-Xanthylsulfon-
amtde, 203

2-O-Acetyl denv
ofsulfonyl chlo-
ride, 62, pet eth

N-Methylamhde,
111 2, Me ester,
77, [«]„ +986
in chl

* Derivative data given in order m p , crystal color, solvent from uhich crystallized
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES
(Listed in order of increasing m.p.)* (Continued)

No

106

107

108

109

110

1 1 1

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

Name

4-lodobenzene
sulfonanilide

2,5-Dimethyl-3-nitro-
benzene sulfonanilide

4-Methylnaphthalene-2-

sulfonamide
Benzophenone-2-

sulfonanilide

4-Ethoxynaphlhalene-2-

sulfonanilide
3,4-Dimethylbenzene

sulfonamide
4-Huoronaphthalene-l-

sulfonanilide

4-Chlorobenzene
sulfonamide

4-Melhvl-3-nitrobenzene
sulfonamide

3-Chloro-6-methylben-

zene sulfonamide

Pyridine-3-sulfonanilide

3-Bromocamphor-8-

sulfonamide
4-Chloronaphthalene-l-

sulfonanilide

4-Bromo-3-methylben-

zene sulfonamide
4-Methoxy-3-nitroben-

zene sulfonamide
1- \minonaphlhalenc-7-

sulfonanilide
4-Methoxynaphthalene-2-

sulfonanilide

3-Chlorobenzene sulfon-

amide
2-Methyl-5-nitrobenzene

sulfonanilide

2,5-Dimethylbenzene
sulfonamide

Benzene-I,3-disulfon-

anilide
6-Methoxynaphthalene-l-

sulfonamide

Naphthalene-i-sulfon-

amide

4-Ethoxybenzene sulfon-

amide
4,6-Dichloro-2,5-

dimethylbenzene sulfon-

amide

3-Bromo-4-methylben-

zene sulfonamide

2-Hydroxynaphthalene-

3,6,8-trisulfonanilide
7-Ethoxynaphthalene-2-

sulfonanilide

2-Chloronaphthalene-l-
sulfonamide

Melting
point, "C

143

143 4

143 4

143 5

1435

144

144

144

1445

145, aq al

145

145

145 6

146

1463

147

1475

148

148

148

148 50

1495

150

150

150

151

152-5

153

153

Sulfomc
acid

128(200)

64(55)

lOO(hyd)

69 (93)

92 (hyg )

195 6

(anh )

130 3

133 5

48(anhyd )

86(hyd)

90

Derivatives of the corresponding acid

Chloride

85

61

124 5

96 7

85

52

86

53

36

24

136 7

94 5

50

66

98 5

46-7

24 6

63

805

68,66

39

81

60

in 196

103

75

Amide

183

173

183

206

110 1

187

181 (hyd)

226

186

229

142

Anilide

104

109

1775

112

(152)

175

1 Naph-
thyl-

amide

190

153

162

245

Salts of the corresponding acid

S
Benzyl
thiu

ronium

208

175

184

214

137

p-To\m-
dinium

135-6

208-10

130 1

199-
200

256 7

181

Ani-
Imtum

222 3

145 6

206 7

183

0-Tolui-
dinium

1265-
75

163 4

28

151

256 8

237

Miscellaneous
derivatives
of the acid

Et ester, 93

.

Me ester, 83

Et ester, 104

Benzoylguanidme

salt, 214 6

N-Xanthylsulfon-
amide, 176

N-Xanthylsulfon-
amide, 170

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XXIV. O R G A N I C DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES
(Listed in order of increasing m.p.)* (Continued)

No

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

Name

8-Chloro-7-methoxynaph-
(halene-I-sulfonamide

2-Aminobenzene sulfon-
amide

5-MethyIbenzene- 1 ,3-
disulfonanilide

6-Ethoxynaphthalene-2-
sulfonanilide

2-Iodonaphthalene-l-
sulfonamide

6-Ethoxynaphthalene-l-
sulfonamide

2,6-Dichloro-4-methyl-
benzene sulfonamide

4-Chloro-2,5-dimethyl-
benzene sulfonanilide

4-Amino-2-hydroxyben-
zene sulfonamide

Tetraline-6-sulfonanilide
Benzene sulfonamide

2-Chloro-S-methylbenzene
sulfonamide

D-3-Bromocamphor-lO-
sulfonamide

Toluene-2-sulfonamide

4-Methoxynaphthalene-2-
sulfonamide

5-Methoxynaphthalene-l-
sulfonanilide

NH 1-Naphlhyl )toluene-4-
sulfonamide

Benzophenone-3,3 -disul-
fonamide

2,4-Dinitrobenzene sulfon-
amide

2-Me(hyl-4-nitrobenzene
sulfonamide

2-Nitrodiphenylamine-4-
sulfonanilide

Phenanthrene-2-sulfon-
anilide

4-Methylnaphthalene-l-
sulfonanilide

2-Ethoxy naphthalene- 1 -
sulfonamide

4-Methoxynaphthalene-l-
sulfonanilide

Melting
point, 'C

153

153

153,al

153

154

154

154-5

155

155

155 6
156(153)

156

156

1563

157

157

157

157

157, 154

157

157

157 8

158

158

158

Sulfonic
acid

100

43 4
(mono-
hyd), 66
(anh )

475

57

104-5

106 8
(hyd ),
130 (anh)

220d

150

Derivatives of the corresponding acid

Chloride

137

94, eth

1075

110

118

56

50

169

58

145

56

65

68

755

1195

69

d, 137-8

102

106

156

81

116

81

Amide

216, w

183

185

135

145

1945

105

(dihyd ),
1385 9
(anh )

162

253-4

174, 177

177

Anilide

196

1945

229-
305

136

103

di
177 8

187

l-Naph
thyi

amide

170 I

Salts of the corresponding acid

S
Benzyl
thiu

ronium

132

148

170

181 2

p Tolui
dimum

205

203 4

198

291

Am
limum

240

218

238

o Tolui
dimum

176

190

Miscellaneous
derivatives
of the acid

2-N Ben/oyl denv
of sulfonamide
198, Hydro
chloride, 201

N Xanthylsulfon-
amide, 200

N Xanthylsulfon
amide, 182-3,5

N-Xanthylsulfon-
amide, 197

Hydrazide 110

Me ester, 101 2,

Et ester, 89,
yel -br

' Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XXIV. O R G A N I C D E R I V A T I V E S OF SULFONAMIDES AND S U L F O N A N I L I D E S
(Listed in order of increasing m.p.)* (Continued)

No

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

Name

2-Ethoxybenzene sulfon-
anilide

2-Mcthoxy naphthalene- 1 -

sulfonamide

3-Nitrobenzylsulfonamide
(3-Nitrotoluene-a-sul-

fonamide)

5-Amino-2-hydroxyben-

zene sulfonanilide
5-Chloro-2-nitrobenzene

sulfonamide

2,5-Dichlorobenzene sul-

fonanilide

3,5-Dimelhyl-2-hydroxy-

benzene-l,4-disulfon-

amide

6-Hydroxynaphthalene-2-

sulfonanilide

2-Methylbenzene- 1 ,3-

disulfonanilide
NH 1-Naphthyl )-4-chloro-

naphthalene-l-sulfon-

amide

2-Nitrodiphenylamine-4-

sulfonamide

7-Methylnaphthalene-l-

sulfonanilide

2-Ethoxybenzene sulfon-

amide

7-Methylnaphthalene-2-

sulfonamide

3-Methyl-2-nitrobenzene

sulfonamide
5-Amino-2-rnethylbt'nzene

sulfonamide

4-Chloro-2-nitrobenzene

sulfonamide

4-Nitrodiphenylamine-2-

sulfonanilide

4-Aminobenzene sulfon-

amide

3,6-Dichloro-2,5-di-

methylbenzene sulfon-

amide

6-Aminonaphthalene-l-

sulfonamide

N-(l-Naphthyl)benzyl

sulfonamide

4-Bromobenzene sulfon-

amide

S-Bromo-2-methylbenzene

sulfonamide

N-(l-Naphthyl)-3-nitro-
benzene sulfonamide

3-Nitrobenzene sulfon-

amide

Melting
point °C

158

159

1 59d , w

159(98)

159

160

160 1

161

162

162

162

162 4

163

163 4

163 5

164

164

164

165

165

165

166(146)

166, 161

166 7

1665

167

Sulfonic
acid

74(hyd)

100 (anh )

93 7

129(hyd )

167

(anhyd )

130 3

220 d

88-90

48

48

Derivatives of the corresponding acid

Chloride

65 6

121

100 bz

93

38

di 89 91

88

94 5

96

65 6

63 4

5 8 5

75

102 4

71

92 3,

eth , bz

76, eth

33-5

64

64

Amide

163

202 d

181

238

260

187

197

174

105, w , a l

167

Amhde

1965

145 6

157

158

146 7

138

200

171

102,al

119

126

126

1 Naph-
thyl

amide

196

1835

1665

Salts of the corresponding acid

S
Ben7vl
thiu

ronium

170

217

(207)

185

172 4

170

146

146

/>-Tolui-
dmium

247

113, al

215-6

222

222

Am
Immm

264

145 6

102

237-8

1265-
75

1265-
7 5

o-Tolui
dinium

208

151

83

182-3

193

193

Miscellaneous
derivatives
of the acid

Phenylhydfdzide,

132 3

Me amide, 106

7 Dimethvl-

amide, 118 9

Me ester, 83 Et

ester, 104

Phenylhydrazide,
132 3

5-N-Acetyl denv

of sulfonamide.

242

Phenylhydrazide,

151, Ph ester, 82

Benzoylguamdme

salt, 210 1

Hydraztde, 131

2, Phenyl-

hydrazide, 173

•Derivative data given in order m p crystal color, solvent from which crystallized
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES
(Listed in order of increasing m.p.)* (Continued)

No

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

Name

2, 4-[)imethoxy benzene

sulfonamide
5-Chloro-2-methyl-3-
nitrobenzene sulfonamide

4-Hydroxynaphthalene-l-
sulfonamide

2,3-Dimethylbenzene

sulfonamide
4,6-Dichloro-2-methyl-
benzene sulfonamide

4-Chloronaphthalcne-2-

sulfonamide
4,5-Dibenzylnaphthalene-

1 -sulfonamide

4-Bromo-2-methylbenzene
sulfonamide

Propane-1 ,3-disulfon-
amide

Propane-l,l-disulfon-
amide

2,4,5-Trimethoxybenzene
sulfonanilide

4-Acetamidonaphthalene-
1 -sulfonanilide

4-Etnoxynaphthalene-l-
sulfonamide

3-Carboxybenzene sulfon-

amide
4- Methyl-2-nitrobenzene

sulfonamide
N-ll-Naphthyl (benzene

sulfonamide

3,6-Dichloro-2,5-di-
methylbenzene sulfon-
anilide

5-Aminonaphthalene-l-
sulfonanilide

4-Nitrobenzene sulfon-

anilide
2,4-Dimethyl-3-nitroben-

zene sulfonamide

S-Nitronaphthalene-2-
sulfonanilide

2.5-Dimethyl-3-ni(roben-

zene sulfonamide
4-Nilrodiphenylamine-2-

sulfonamide

7-Ethoxy-8-nitro-
naphthalene-1-sulfon-

amide
2,5-Dimelhy lbenzene-1 ,3-

disulfonanilide
3-Methoxynaphthalene-2-

sulfonanilide

3,4-Dibromobenzene sul-

fonamide

Melting
point, °C

167

167

167

167

168

168

168

168

169, w

169 70

170

170

170

di 170

170

170-1

171

171

171(136)

172

172-3

173

173

1734

174, al

174

175

Sulfomc
acid

92 d

98 (hyd ),

148 (anh )

43-4

(mono-
hyd ), 66
(anh )

109 11(95)

144 (anh )

135 6 (hyd)

128(200)

66 5-7 5

(anhyd )

Derivatives of the corresponding acid

Chloride

70

60

47

43

106

151

50

di 45

130

103

di 20

98 9

145

71

80, Igr

96

169

61

102 4

155

81, Igr

138

34

Amide

76

241

156

165

260

180

223

295, ai

113

Amlide

199-200

di 125

151-2,
al

180

112

143 4

164

1 Naph-
thyl-

amide

Salts of the corresponding acid

S-
Benzyl
thiu-

ronium

163

148

179

p-Tolui-
dinium

224-6

205

179-80

136

Ani-
hnium

240

o Tolui-
dinium

.

176

Miscellaneous
derivatives
of the acid

Et ester, 76 9

Di-m-toluidide,
222, Di-

hydrazide, 105

o-Anisidide, 135

Me ester, b p
I501S, N-Xan-

thylsulfon-
amide, 200

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X I V . O R G A N I C DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES
(Listed in order of increasing m.p.)* (Continued)

No

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

Name

4,6-Dichloro-2,5-di-
methylbenzene sulfon-
anilide

4-CKIoro-3-nitrobenzene
sulfonamide

7-( hloronaphlhalene-2-
sulfonamide

3-Amino-4-methylbenzene
sulfonamide

4-Bromo-3-nitrobenzene
sulfonamide

4-Hydroxybenzene sulfon-
amide

S-Methylnaphthalene-1-
sulfonamide

4-Methylnaphthalene-l-
sulfonamide

2-Chloro-5-methyl-6-
nitrobenzene sulfonamide

Benzophenone-3,3 -disul-
fonanihde

6-Methoxvnaphthalene-l-
sulfonanilide

Acenaphthene-5-sulfon-
anilide

2-Methylbenzene-l,4-di-
sulfonanilide

8-Nitronaphthalene-l-
sulfonanilide

Naphthalene-l,4-disulfon-
anilide

4-Nitrobenzene sulfon-
amide

4-Ethoxynaphlhalene-l-
sulfonanilide

3,4-Dimethyl-5-nitroben-
zene sulfonamide

3-Chloro-2-methylbenzene
sulfonamide

2-Aminonaphthalene-8-
sulfonamide

2,5-Dichlorobenzene sul-
fonamide

2,4,5-Trimelhylbenzene
sulfonamide

Melting
point, °C

175

175 6,yel .
al

176

176

176-7

176 7

176 8

177d 174

177

177 8

1 7 7 5

178

di 178

178 85

179

180,50",,
al

180

180

180 w

181 (hyd )

181

181

Sulfomc
acid

68 (tetra-
hyd ) 118
(anhyd )

115

115

(tnhyd )

109 11 (95)

(hyg)

60-72

93 7
(>l 00)

112

Derivatives of the corresponding acid

Chloride

81

40 1
(60 2)

87

55 7

141

81,lgr

122

di 137 8

805

III

98

165 d

160(166)

80, Igr

103

70

72, pet
eth

38

61

Amide

150

dl 157

1495

223

224

1905 1 5

273, w , a l

170

Amllde

158

171

(136)
d

147

160

1-Naph-
thyl-
amide

160

Salts of the corresponding acid

S-
Benzyl
thiu-

romum

169

170

/j-Tolui-
dmium

202

179 80

247-8

Am-
linium

170

262-3

o-Tolui-
dtnium

192

250-1

Miscellaneous
derivatives
of the acid

Me ester, 89, Et
ester, 65

3-N-Benzoyl
denv of sulfon-
amide, 203, 3-N-
Acetyl denv of
sulfonyl chlo-
ride, 144, 3-N-
Benzoyl denv
of sulfonyl chlo-
ride, 196

1-N-Acetylderiv
ofsulfonamide,
213, Benzoyl-
guamdme salt,
214-6

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XXIV. ORGANIC D E R I V A T I V E S OF SULFONAMIDES AND SULFONANILIDES
(Listed in order of increasing m.p.)* (Continued)

No

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

Name

5-Chloro-4-methyl-2-

nitrobenzene sulfon-

amide

2,4-Dichlorobenzene
sulfonamide

2,5-Dimethyl-6-nitroben-

zenesulfonanilide

5-Ethoxynaphthalene-l-

sulfonamide

6-Ethoxynaphthalene-2-

sulfonamide

4-Iodobenzene sulfon-

amide

4-Ethoxynaphthalene-2-
sulfonamide

Quinolme-8-sulfonamide

4,5-Dichloro-3-nietnyl-
benzene sulfonamide

N-( 1-Naphthyl )-t-bromo-

benzene sulfonamide

6-Chloronaphthalene-2-
sulfonamide

5-Nitronaphthalene-2-
sulfonamide

8-Chloronaphthalene-2-
sulfonamide

4-Chloro-2-methylbenzene
sulfonamide

4-Chloro-2,5-dimethyl-

benzene sulfonamide
2-Carboxy-S-methylben-

zene sulfonamide (4-

Toluic acid-2-sulfon-

amide)
2-Chloro-5-nitrobenzene
sulfonamide

2-Bromobenzene sulfon-

amide

3,5-Dichloro-2-methyl-
benzene sulfonamide

2-Methyl-5-nitrobenzene

sulfonamide

2-Chloro-4-methyl-

benzene sulfonamide

4-Methylbenzene-l,3-di-
sulfonamide (Toluene-

2,4-disulfonamide)

2-Ethoxynaphthalene-l-
sulfonamlide

4-Chloronaphthalene-l-
sulfonamide

8-Iodonaphthalene- 1 -
sulfonamide

Melting
point, °C

181

182

182

1825

183

183

183

183-4

183-5

1835

184

184

185

185

185

185

185-6

186, w

186

186

186

186-7

(191)

187

187

187

Sulfonic
acid

128

86

145 (anh)

312

88 90

118 9,yel

100

190(158)
(anh)

168-9d
(hyd)

1335
(dihyd )

130 3d

115

Derivatives of the corresponding acid

Chloride

99

55

110

121

1075

85

85

124

85 8

76, eth

1105

125

94

54

50

di 59

90, w

51, eth

54

46-7,
bp
183-510

46,52

54,46

116

94-5

140

Amide

192

166 161

158

Anihde

130

153

143

1435

119

155

148

189

145-6

l-Naph
thyl-

amide

162

Salts of the corresponding acid

S-
Benzyl
thiu

romum

170

p-Tolui-
dmtum

204 6

1585
9,al

215 6

256-7

277 d

Ani-
hmum

237-8

260 d

di 189

145-6

o Tolui
dimum

170 2

143 5,

50°,
al

182 3

256-8

di
170-1

151

Miscellaneous
derivatives
of the acid

Me ester, 96, Et
ester, 73, Picrate

of Na salt, 226-7

Di-m-toluidide,

138

Me ester, 83, Et

ester, 104

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES
(Listed in order of increasing m.p.)* (Continued)

AND SULFONANILIDES

No

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

Name

2,4-I)imelhyl-5-nitro-

benzene sulfonamide

2,4-Diaminobenzene-l ,5-
disulfonamide

8-Bromonaphthalene-2-

sulfonamide

2-Chlorobenzene sulfon-
amide

4-Nitronaphthalene-l-

sulfonamide

2,6-Dichloro-3-methyl-

benzene sulfonamide

S-Methylnaphthalene-2-

sulfonamide

4-Methylbenzene-l,3-
disulfonanilide

6-Methoxynaphthalene-2-
sulfonamide

Sulfanilylguanidine

(Sulfaguanidme)

N-(l-NaphthylH-chloro-

benzene sulfonamide

2,4-Dibromobenzene

sulfonamide
4-Melhylbenzene-l,2-
disulfonanilide (Toluene-

3,4-disulfonanilide)

Phenanthrene-3-sulfon-
amide

4-AminonaphthaIene-l-

sulfonanilide

8-Nitronaphthalene-I-

sulfonamide
2-Hydroxynaphlhalene-

1,6-disulfonanilide

3,5-Dichloro-4-methyl-

benzene sulfonamide
Sulfapyridine

Anthraquinone-2,7-disul-

fonanilide
4-Carboxy-3-nitrobenzene

sulfonamide (2-Nitro-
benzoic acid-4-sulfon-

amide)

Quinoline-6-sulfonamide

5,6-Dichloronaphthalene-
2-sulfonamide

Melting
point, °C

187(179)

187

187

188

188

188

188 9

189

189

189 90
(anh ), 143
(hyd)

190

190

190

190

190

191

191

191

191-2

192

192

192
192

Suifomc
acid

132(122)

dil
HNO,

69(93)

I10(anh )

175-6
(anh ).
120-1
(mono-

hyd ) 88
d (dihyd )

I15d
(tnhyd )

lll(+2i

H20)

>260

Denva ives of the corresponding acid

Chloride

98

275

121

2 8 5

99

195

120 2

54,46

93

53

79,eth

109 11

110 1

165 d

di 1 1 1

69

di 186
chl

di 160

91
167

Amide

186-7

144

237 9

Amhde

236

248 50
(133 4)

120

104

178-85

1 Naph-
thyl

amide

Salts of the corresponding acid

S-
Benzyl
thiu

ronium

175

222

/>-Tolui-
dinium

208-10

Am-
limum

222 3

o-Tolui-
dinium

163 4

Miscellaneous
derivatives
of the acid

Sulfonyl chloride.

109 10

4-N-Acetyl denv

of sulfonamide.

262 6(248 51)
Hydrochlonde,

205 6

Me ester, 119

20. al Et ester.

107-8

4-N-Acetyl denv
of sulfonamide.

247

4-N-Acetyl denv

of sulfonamide.

226 7,acet

Didtnide, 226

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES
(Listed in order of increasing m.p.)* (Continued)

No

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

Name

Anthraqumone-2,7-disul-
fonamide

2,5-Dimethyl-6-nitro-
benzene sulfonamidc

2-Amino-5-methylben-

zene-l,3-disulfonanilide

Methane disulfonanilide

3,4-Dicarboxybenzene
sulfonamide (Phthahc

acid-4 sulfonamide)

2-Nitrobenzene sulfon-
amide

Anthraqumone-2-sulfon-

anilide

Phenanthrene-9-sulfon-

amide

2-Carboxybenzene sul-

fonanilide
5-Melhox ynaphlhalene- 1 -

sulfonamide

6-Cthoxynaphthalene-l-

sulfonanilide
7-Hydroxynaphthalene-

1 ,3 -disulfonanilide
4-Bromonaphthalene-l-

sulfonamide

7-Hydroxynaphthalene-l-
sulfonanilide

2,5-Dibromobenzene sul-
fonamide

7-Methv Inaphthalene- 1 -

sulfonamide
4,6-Dimethylbenzene-l,3-

disulfonanilide

4,7-Dichloronaphthalene-

2-sulfonamide
N-l I-Naphthyl M-amino-

benzene sulfonamide

8-Chloro-7-methoxy-

naphthalene-1-sulfon-

anilide
5-Huoronaphlhalene-l-

sulfonamide

2-Methoxynaphthalene-l-
sulfonanilide

8-Chloronaphthalene-l-

sulfonamide
4,5-Dicbloronaphthalene-

2-sulfonamide
2,5-l)imelhyl-4-rlitr<>-

benzene sulfonamide

Melting
point," C

192

192

192

192 3

192 200 d
w

193

193

193 4

194 5

1945

1945

195

195

195

195

195 6

196,50",,

al
196

196

196

196 7

1965

197

197

197 8

Sulfomc
acid

145 (anh )

220 7"d

138 40
(mono-
hyd)

70(85)

174(anh )

68 9(hyd)
134 (anh )

128 (anh )

105 (hyd)

140

Derivatives of the corresponding acid

Chloride

186

no

156

8 b p
133'"

167 70
d eth

69

197

127

79, pel
eth

1 1 9 5

118

161 2

87

71

96

130, pet
eth

156

137

122 3

121

101

158

75

Amide

257

di 233

261

154

249, w

165

153

159

Amlide

182

115

157

162 4

200

131

I-Naph-
thyl
amide

Salts of the corresponding acid

S
Benzyl

thm
ronium

211

206

228

218

185

/i-Tolui-
dmium

158 5
9

308

235

196
(200)

294

232

1435
4 5

Ani-
linium

309

165

240

<?-Tolui-
dmium

143 5,

50°0

al

127 8

271

242

1435
4 5

Miscellaneous
derivatives
of the acid

Me ester, 123

Et ester, 125

Me ester, 106.

me al Et ester,

lOS.al

Me ester, 1 18,
eth

•Derivative data given in order m p crystal color, solvent from which crystallized
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES
(Listed in order of increasing m.p.)* (Continued)

No

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

330

Name

Sulfamethazine (Sulfadi-
rnethylpyrimidme)

Acenaphthene-3-sulfon-
amide

4-Hydroxynaphthalene-l-
sulfonanilide

4-Aminobenzene sulfon-
anilide

4,5-Dimethylbenzene-l ,3-
disulfonanilide

4-Chloro-3-methyl-5-

nitrobenzene sulfon-
amide

Anthracene-2-suIfon-
anilide

5-Hydroxynaphthalene-l-
sulfonanilide

2-Hydroxynaphthalene-
3,6-disulfonanilide

5-Amino-2-hydroxyben-
zene sulfonamide

l-Nitronaphthalene-2-
sulfonanilide

Sulfathiazoie

4-Nitrobcnzyl sulfonamide
(4-Nitrotoluene-a-
sulfonamide)

Anthracene- 1 -sulfon-
amide

4,8-Dichloronaphthalene-
2-sulfonamide

3-Amino-4-hydroxyben-
zene sulfonamide

4-Hydroxybenzene-M-di-
sulfonanilide (Phenol-
2.4-disulfonanilide)

6-Methylnaphthalene-2-
sulfonamide

2,6-Dimethyl-4-hydroxy-
benzene-1 ,3-disulfon-
anilide

4-lodonaphthalene-l-
sulfbnamide

4-Fluoronaphthalene-l-
sulfonamide

4-Amino-3-nitrobenzene
sulfonamide

Melting
point. 'C

198 9( + £
H20),
pa yel

199

199 200

200

200, al

201

201

201

202

202 d

202

2025

204

205

205

205(170)

205

205-6

205-7

206. 204

206

206 7

Sulfonic
acid

87 9

170

110 2d

I00(anh )

105,grn

71

155-6d

>IOOd

lOO(hyd)

Derivatives of the corresponding acid

Chloride

113 4

79, yel

52

122

121, bz-
pet eth

90

90

141

89

97 8

117-8

124, 121

86

59-60

Amide

167

165

239

261

214

220 d

239

206-8

Amhde

284 6

159(98)

136

144

1-Naph-
thyl-
amide

196

Salts of the corresponding acid

S-
Benzyl
thiu

romum

103

185

233

/j-Tolui
dimum

196

109

250

Am-
linium

186-7

254

o-Tolui-
dinium

203 4

132

257

Miscellaneous
derivatives
of the acid

4-N-Acetyl denv
ofsulfonamide,
249 50

Me ester, 122 3,
Et ester, 137 9,

Igr
2-Naphthyl sul-

fonamide, 204

4-N-Acetyl denv
ofsulfonamlide,
214, Me ester, 92

Phenylhydrazide,
210, Me ester.
157, Et ester.
160

O-Acetyl denv of
sulfonyl chlo-
ride, 129

4-N-Acetyl denv
ofsulfonamide,
256 7

Et ester, 93

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XXIV. O R G A N I C DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES
(Listed in order of increasing m.p.)* (Continued)

No

331

332

333

334

335

336

337

338

339

340

341

342
343

344

345

346

347

348

349

350

351

352

353

354

355

356

Name

Retene-6-sulfonamide

2,6-Dimethyl-4-hydroxy-

benzene-1 ,3-disulfon-
amide

3,7-Diethylnaphlhalene-l-
sulfonamide

6-Bromonaphthalene-2-
sulfonamide

7-Bromonaphthalene-l-

sulfonamide
4-Methoxybenzene- 1 ,3-

disulfonamlide
7-Iodonaphthalene-2-

sulfonamid,e

4-( N-Methylammo (ben-
zene sulfonamide

2,4,6-Tnchlorobenzene
sulfonamide

4-Aminonaphthalene-l-

sulfonamide
6-Iodonaphthalene-l-

sulfonamide
Fluorene-2-sulfonamide

Anthraquinone-1-sul-
fonanilide

l-Nitronaphthalene-2-
sulfonamide

4-Acetamidobenzene
sulfonanilide

6-Chloronaphthalene-l-

sulfonamide
N-(l-Naphtnyl)-4-
acetamidobenzene sul-

fonamide

2,5-Dichlorobenzene-l,3-
disulfonamide

5-Methylbenzene-l,3-
disulfonamide

5-Chloronaphlhalene-2-
sulfonamide

[Saphthalene-2-sulfon-
amide

4,7-Dichloronaphthalene-
1 -sulfonamide

6-Bromonaphthalene-I-
sulfonamide

4,6-Dichloronaphthalene-
2-sulfonamide

7-Bromonaphthalene-2-

sulfonamide
3,6-OichIoronaphthalene-
2-sulfonamide

Melting
point, °C

206 7 5

206 8

207

207

209

209

210

210 11

210-2d

212

213

2 1 3 d
214

214

214

214

215

215 7

216,w

216

217,213

217

217

218

218

218

Sulfonic
acid

121 3

244 5d

I55(hyd)
218

105, grn

"

9l(hyg).
(122)

Derivatives of the corresponding acid

Chloride

146 7 5,
yel -br

117-8

105 7

124

147

86

100

35 40

9 2 5

164
216-8,
yel.
PhNO2

121,
pink.
bz -pet
eth

149

70

149

114

94, eth

1 1 5

76,79

151

77

136

100

166

Amide

240

219

219

Anihde

205 7

190

202

214

153, al

132

l-Naph
thyl-
arnide

215

Salts of the corresponding acid

S
Benzyl
thiu

ronium

191

190 1

/>-Tolui-
dimum

221

Ani-
Imium

284

269

o-Tolui-
dinium

213

Miscellaneous
derivatives
of the acid

Me ester. 117 9,
Et ester, 114-5

p-Toluenesul-
fonate, benzi-
dme salt, 255

NH, -* 1-Ammo-
anthraquinone.
252(243)

Et ester, 114-5

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XXIV. O R G A N I C D E R I V A T I V E S OF SULFONAMIDES AND SULFONANILIDES
(Listed in order of increasing m.p.)* (Continued)

Jo

157

158

59

60

61

.62

163

!64

!65

366

367

368

369

370

371

372

373

?74

375

376

377

378

379

380

381

382

Name

6-Ethoxy-l-nitro-
naphthalene-2-sulfon-

amide
S-Aminonaphthalene-2-

sulfonamide

4-Act'tamidohenzene

sulfonamide
S-Bromonaphthalene-2-

sulfonamide

4-Nitrobenzyl sulfon-

anilide (4-Nitrotoluene-
a-su)fonanihde)

7-Melhoxynaphthalene-2-

sulfonamide
2,4,6-Tribromobenzene
sulfonanilide

7,8-Dichloronaphthalene-

1-sulfonamide
8-Hydroxynaphrhalene-l-

sulfonamide
6-lodonaphthalene-2-

sulfonamide

2,5-Dimethylbenzene-l,4-
disulfonanilide

5,6-DichIoronaphthalene-
1-sulfonamide

Acenaphthene-5-sulfon-
amide

6-Nitronaphthalene-l-

sulfonamide
2-Methylbenzene-l,4-

disulfonamide

5-Chlorobenzene-M-
disulfonamide

Anthracene- 1 ,8-disulfon-

anilide
4-Nitronaphthalene-2-
sulfonamide

4,6-Dichloronaphrhalene-

1-sulfonamide
4-Carboxamido-3-niIro-

benzene sulfonamide
(2-Nitrobenzamide-

4-sulfonamide)
5-Chloronaphthalene- 1 -

sulfonamide

4-Methoxynaphthalene-l-

sulfonamide
3,4-Di-iodobenzene
sulfonamide

7,8-Dichloronaphthalene-
2 -sulfonamide

Anthraquinone- 1 ,6-disul-

fonanilide

23,4-Trichlorobenzene

sulfonamide

Melting
point "C

218

218 9d

219

220

220 d

2-20

220 2d

221

222 d

222

223

223

223

223-4

224

224

224

225

226

226

226

226

227, aq al

227

227 8,yel

227-30

Sulfomc
acid

71

64

I07(hyg)

III (+2 5
H20)

122 5

215 7, gold

Derivatives of the corresponding acid

Chloride

146

149

96

90

83

64

138

140

164

106

1 1 1

127

98

106

225

1395

119

dt 160

95

985

82, bz -

pet eth
124

197-8,

yel.

PhNO2

64 5

Amide

204

228

310

333

192

Anilide

127 8

214

121

178

di 178

138

1475

1 Naph-
thyl

amide

215

Salts of the corresponding acid

S-
Benzyl
thiu

ronium

/»-Tolui-
diniurn

Ani-
linium

o-Tolui-
dmium

Miscellaneous
derivatives
of the acid

1-N-Acetyldenv

of sulfonamide.
238 9

Sulfony! bromide.
110, Me ester,
89, Et ester, 46

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES
(Listed in order of increasing m.p.)* (Continued)

No

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

408

409

410

Name

3,4-Dichloro-2-methylben-

zene sulfonamide

4'-Nitrobiphenyl-4-

sulfonamide

2,4,6-Tnbromobenzene

sulfonamide

g-Nitronaphlhalene-2-

sulfonamide

6,8-Dichloronaphthalene-

2-sulfonamide

Benzene- 1,3-disulfon-

amide

4,5-Dichloronaphthalene-

1-sulfonamide

Biphenyl-4-sulfonamide

2,4-Di-iodobenzene

sulfonanilide

2-Hydroxynaphthalene-

1,5-disulfonanilide

5-Bromonaphthalene-l-

sulfonamide

2-Hydroxynaphthalene-

1,7-disulfonanilide

Methane disiilfonamide

2-Elhoxy benzene- 1 ,4-

disulfonamide

3,5-Dinitrobenzene sulfon-

amide

4-Aminobenzene-l ,3-di-

sulfonamide (Amlme-

2,4-disulfondmrde)

7-Chloronaphthalene-l-

sulfonamide

5,6,8-Trichloronapn-

thalene-2-sulfonamide

4,6,7,8-Tetrachloronaph-

thalene-2-sulfonamide

5-Nitronaphthalene-l-

sulfonamide

4-Carboxamidobenzene

sulfonamide

2,4-Diaminobenzene- 1 ,5-

disulfonanilide

2,3-l)ichloro-4-methylben-

zene sulfonamide

Benzene- 1 ,3,5-trisulfon-

anilide

Anthraquinone-l,7-di-

sulfonanilide

Anthraquinone- 1 ,8-di-

sulfonanilide

4-Methvlbenzene-l,2-di-

sulfonamide

Meltmg
point, *C

228

228

228

228 223

228

229

229

230

230

231

232-3

233

233

233

235

235, w

235

235

235

236

236

236

237

in 237

237-8, yel.
cl bz

237-8, yel ,
PhNO2

237 9

Sulfomc
actd

64

135 6 (+ i ;
H,0)

167 (and )

bp 220
70"-'" d

120d

94 (hyd )
260 (anh )

>100

120 (hyd)

293-4

Derivatives of the corresponding acid

Chloride

51 2

178

64

169

121

63

117

1 1 5

77 8

di 231

95

169

di 8, b p

133'°

di 106 8

99, chl ,

igr

129

158

176

113

di 57

275

41

tn 187

321-2,

br -yel ,

PhNO,

222 3

109-11

Amide

187

in 310 5

>340

Anihde

220 2d

172 3

148-50

125

di
192-3

123

di 252

190

1 Naph-
thyl

amide

245

Salts of the corresponding acid

S-
Benzyl
thiu-

romum

214

/7-Tolui-
dmium

Am-
linium

o-Tolui-
dmium

Miscellaneous
derivatives
of the acid

N-Xanthylsulfon-
amide, 170, Alk
fusion —• re-
sorcmol, 1 10

Me ester, 78, al.
Et ester, 52, al

Tri-Et ester, 147,
bz

•Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X I V . O R G A N I C D E R I V A T I V E S OF S U L F O N A M I D E S AND S U L F O N A N I L I D E S
(Listed in order of increasing m.p.)* (Continued)

No

411

412

413

414

415

416

417

41S

419

420

421

422

423

424

425

426

427

428

430

431

432

433

434

435

436

437

Name

6-Hydroxynaphlhalene-2-

sulfonamide

4-Hydroxybenzene- 1 ,3-

disulfonamide (Phenol-

2,4-disulfonamide)

5-Iodonaphthalene-l-

sulfonamide

4,5-Dimethylbenzene-l,3-

disulfonamide

7-Iodonaphthalene-l-

sulfonamide

4-Methoxybenzene-l,3-

disulfonamide

4-Acetamidonaphthalene-

l-sulfonamide

Benzene- 1 ,2-disulfon-

anilide

5-Nitrobenzene-M-di-

sulfonamide

Naphthalene-2,7-disulfon-

amide

2,4,6- Trimethylbenzene-

1,3-disulfonamide

5,8-Dichloronaphthalene-

2-sulfonamide

2,3,4,6-Tetrabromoben-

zene sulfonamide

6,7,8-Trichloronaph-

thalene-2-sulfonamide

N,N'-Di(l-naphthyl)ben-

zene-13-disulfonamide

Anthraquinone-1.5-di-

sulfonamide

l-lodonaphthalene-2-

sulfonamide

9,10-Dichloroanthracene-

2-sulfonanilide

5-Methyhiaphthalene-2-

sulfonanilide

4,6-Dimelhylbenzene-l,3-

disulfonamide

Benzene-l,4-disulfon-

anihde

5,6,7-Trichloronaph-

thalene-1 -sulfonamide

Naphthalene- 1,5-disulfon-
anilide

l-Chloronaphthalene-2-

sulfonamide

Azobenzene-4,4'-disulfon-

amide

4-Carboxanilidobenzene

sulfonanilide

Melting
point °C

238

239

239

239

240

240

241

241

242

242

244

244

245 d

245

245

246 (350)

247

248

248-50

249, w

249

249

249

250

250 d

252

Sulfomc
acid

I29(hyd)

167 (anh )
>100d

3IOd

245 (anh )

130 3d
(anh )

169d

(anh )
94(hyd ),

260 (anh )

Derivatives of the corresponding acid

Chloride

89

141

79, yel

165

86

143

di 97 8

158 162

di 125

134

965

157

63

265-70

94

221

120-2

130, pet

eth

131(139 )

131

di 183

84 5

di 222

di 57

Amide

254

229

279

188 9

288

310(340)

d, 236

Anihde

161

205

200, al

209

170

di
150 1

148 50

270 d

196,

50% al

171 2

1 Naph-
thyl

amide

Sails of the corresponding acid

S-
Benzyl
thiu-

romum

217

(207)

206

212

214

257

25ld

p-Tolm-
dmium

248

299

332

Am
linium

264

251-2

o-Tolui
dinium

208

238

Miscellaneous
derivatives
of the acid

Alk fusion — » re-

sorcinol, 1 10,

N-Xanthylsul-

fonamide, 170

Di-Me ester.

205, chl

Et ester, 104

* Derivative data given in order m p . crystal color, solvent from which crystallized
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TABLE X X I V . O R G A N I C D E R I V A T I V E S OF S U L F O N A M I D E S AND SULFONANILIDES
(Listed in order of increasing m.p.)* (Continued)

No

43

439

440

44

442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

Name

Phenanlhrene-2-sulfon-
amide

Benzene-l,2-disulfon-
amide

2-Amino-S-methylben-
zene- 1 .3-disulfonamide

2-Amino-S-methylben-
zene-l,4-disulfonamide

5-Aminonaphlhalene-l-
sulfnnamide

2-Methylbenzene-l,3-
disulfonamide

Anthracene-2-sulfonamide

Anthraquinone-2-suIfon-
amide

7-Nitronaphthalene-l-
sulfonamide

6,7-Dichloronaphthalene-
1-sulfonamide

3,7-Dichloronaphthalene-
1-sulfonamide

Anthraquinone-2,6-disul-
fonanilide

Anthraquinone-l,5-disul-
fonanilide

l-Bromonaphfhalene-2-
sulfonamide

5,7-Dichloronaphthalene-
1-sulfonamide

Naphthalene-l,4-disulfon-
amide

Azoxybenzene-3,3'-di-
sulfonamide

,5-Dichlorobenzene- 1 ,3-
disulfonamide
(enzidine-2.2 -disulfon-
amide

, 1 0-Dichloroanthracene-
2-sulfonamide
,5-Dichloronaphthalene-
2-sulfonamide
-Nitronaphthalene-2,7-
disulfonamide

Azobenzene-3,4 -disulfon-
amide
(enzene-l,4-disulfon-
amide
'Japhlhalene-l, 3-disulfon-
amide

Anthracene-l,5-disulfon-
anilide
,5-Dimethylbenzene-13-
disulfonamide

Melting
point, *C

253 4

254

257

257, w

260

260

261

261

261-2

268

269

269-70

270 d

271

272

73, w ,
al

273

76

78

79

82

86-7

88

88

92 3

93

95, al

Sulfomc
acid

150

290

310 11
(hyd)

310d

126

Derivatives of the corresponding acid

Chloride

156

143

156

di 156,
chl

88

122

197

169 70

142

136

265 70,
yel

265-70

93

149

160(166)

di 138

23

lydro-
chlo-
nde,
205
21

25

40 1

23 5

31(139)

di 1 3 7 5

di 240

l.lgr

Amide

>350

246 (350)

/ >330

Anil.de

157 8

241

192

di 196-
7, aq
al

171

162

201

193

179

48

49

74, al

l-Naph
Ihyl

amide

Salts of the corresponding acid

S-
Benzy
thiu

ronmm

206

179

2 1 1

/»-Tolm
dinium

291

308

Ani-
hmum

309

o-Tolui
dinium

Miscellaneous
derivatives
of the acid

Me ester, 101-2,
Et ester, 89,
yel -br

5-N-Acetyl denv
of sulfonamide,
231-2

Me ester, 157,
Et ester, 160

Me ester, 123,
Et ester, 125

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X I V . O R G A N I C D E R I V A T I V E S OF SULFONAMIDES AND SULFONANILIDES
(Listed in order of increasing m.p.)* (Continued)

No

465

466

467

468

469

470

471

472

473

474

475

476

477

478

Name

Naphthalene-l,6-disulfon-

amide
Naphlhalene-l,7-disulfon-

amide
BiphenyM,4'-disulfon-

amide
Naphthalcne-2,6-disulfon-

amide
Azobenzene-3,3 -disulfon-

amide
2,5-Dimethylbenzene-l,4-

disulfonamide

Naphthalene-l,S-disutfon-
amide

Benzene-l.3,5-trisulfon-

amide
Anthraquinone-2,6-disul-
fonanilide

Anthracene- 1,5-disulfon-

amide
Anthracene- 1 ,8-disul-

fonamide

8-Cyanonaphlhalene-l-

sulfonamide

Anthraquinone-l,8-disul-

fonamide

Anlhraquinone-1 ,3-disul-

fonamide

Melting
point, *C

298

298 300

300

305

305

310

310
(340)

310 5

321

330

333

333-4

>340

>350

Sulfomc
acid

125 (anh )

123

72

245 (dnh )

>IOO

293 4

310 II

(hyd)

Derivatives of the corresponding acid

Chloride

129

203

225

di 166

164

183

in 187

di 250,

yel , cl

bz

di 240

225

139

222 3,

yel.

PhNO,

265 70,

yel

Amide Amhde

223

249

in 237

di 293

224

237-8,

yel.

PhNO2

269-70.

red-

yel

l-Naph-
thyl-

amide

Salts of the corresponding acid

S-
Benzyl
thm

romum

81

(235)

171

256

257,

251 d

p-Tolui-
dimum

314-5

330 d

332

Ani-
hnium

298-9

360

tf-Tolui-
dmium

323-4

Miscellaneous
derivatives
of the acid

Di-Me ester, 205,
ehl

Tn-Et ester, 147,
bz

•Derivative data given in order m p , crystal color, solvent from which crystallized
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EXPLANATIONS AND REFERENCES TO TABLE XXV

2,4-Dinitrophenyl thioether (2,4-Dinitrophenyl sulfide). *

N02 N02

RSH Na°H » RSNa -f O2N—/ V-C1 — O2N—/ -SR + NaCI

2,4-Dinitrophenyl
thioether

From the sodium thiolate (prepared from the thiol and sodium hydroxide) and 2,4-dinitrochlorobenzene
in methanol.

For directions and examples see: Cheronis, p. 642.
From the sodium thiolate and 2,4-dinitrochlorobenzene in aqueous or absolute alcohol.
See: Linstead, p. 86; Shriner, p. 255; Vogel, p. 500; Wild, p. 91; R. W. Host, J. O. Turner and R. D. Nor-

ton, J. Amer. Chem. Soc., 54, 1985 (1932); R. W. Bost, J. O. Turner and M. W. Conn, J. Amer. Chem. Soc., 55,
4956(1933).

2,4-Dinitrophenyl sulfone. *

02N—(' \>—SR --* 02K— —S02R

2,4-Dimtrophenyl
sulfone

From the thioether (prepared from the thiol and 2,4-dinitrochlorobenzene) and potassium permanganate
in aqueous or glacial acetic acid.

For directions and examples see: Cheronis, p. 641; Linstead, p. 87; Vogel, p. 501; Wild, pp. 91-2.
From the thioether with hydrogen peroxide, ammonium molybdate and perchloric acid in water.
See: Cheronis, p. 642.

Hg salt.
2 RSH + Hg(CN)2 — (RSfeHg + 2 HCN

Mercuric
thiolate

From the thiol and aqueous mercuric cyanide in ethanol.
For directions and examples see: Linstead, p. 86; Wild, pp. 90-91; E. Wertheim, J. Amer. Chem. Soc., 51,

3661 (1929).

3,5-Dinilrothiobenzoate. *
NO2

COCI — / V-COSR + HCI

N02

3,5-Dinitrothiobenzoate

From the thiol, 3,5-dinitrobenzoyl chloride and pyridine.
For directions and examples see: Cheronis, p. 643; Shriner, p. 255; Vogel, p. 501; Wild, p. 92; E. Wertheim,

J. Amer. Chem. Soc., 51, 3661 (1929).

3-Nitrothiophthalale. *
^COSR

COOH

NO2

3-Nitrothiophthalate

From 3-Nitrophthalic anhydride and the thiol.
For directions and examples see: Wild, p. 93; E. Wertheim, J. Amer. Chem. Soc., 51, 3661 (1929).

•Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.
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EXPLANATIONS AND REFERENCES TO TABLE XXV (Continued)

S-Alkylmercaptosuccuuc acid (Alkylthiosuccmic acid) *

CHCOONa H
+ RSCHCOOH

RSH + || —^— |
CHCOONa CH2COOH

S-Alkylmercap
tosuccimc acid

From the thiol and disodium maleate in ethanol
For directions and examples see J G Hendnckson and L F Hatch,/ Org Chem , 25, 1747(1960)

l-Anthraquinonyl thwether

O SO3Na O SR

M T I * I riS^rSixSRSH + ^ + NaHS03

1 Anlhraqumonyl
thioether

From the thioether with sodium anthraquinone-1-sulfonate and sodium hydroxide in water
For directions and examples see E E Reid, C M MacKall and G E Miller, J Amer Chem Soc, 43,

2104(1921) W S Hoffman and E E Reid, J Amer Chem Soc , 45, 1831 (1923) L M Ellis and E E Reid,
J Amer Chem Soc , 54, 1674 (1932)

Acetate

RSH + CH3COC1 — CHjCOSR + HC1

RSH + (CH3CO)20 — CH3COSR + CH3COOH

RSH + CH2=C=O -» CHjCOSR
Acetate

From the thiol with acetyl chloride, or from the thiol with acetic anhydride and aqueous sodium hydroxide,
or from the thiol with ketene

For directions and examples see A Schoberl and A Wagner in Methoden der Orgamschen Chemie (Houben-
Weyl), Vol 9 (Ed E Muller), Georg Thieme Verlag, Stuttgart, 1955, pp 153-156

Methyl thioether

RSNa + CH3I — RSCH3 + Nal
Methyl

thioether

From the sodium thiolate with alkyl halide
For directions and examples see E E Reid, The Chemistry of Bivalent Sulfur, Vol 2, Chemical Publishing

Co , New York, 1960, p 25

Disulfide

2 RSH |01-> RSSR + H2O
Disulfide

From tht thiol (or thiophenol) with ferric chloride in aqueous acetic acid
For directions and examples see Lmstead, p 87, Wild, p 95, T Zincke and W Frohneberg, Chem Ber,

43,840(1910)
From the thiol with chlorine, bromine or iodine in hydrocarbon solvent
See E E Reid, The Chemistry of Bivalent Sulfur, Vol 1, Chemical Publishing Co, New York, 1958, p

124

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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TABLE X X V . O R G A N I C D E R I V A T I V E S OF THIOLS ( M E R C A P T A N S )
a) Liquids (Listed in order of increasing atmospheric b.p.)*

No

1

2

3

4

5

6

7

8

9

10

I I

12

13

14

15

16

17

18

19

20

21

22

Name

Methanethiol (Methyl
mercaptan)

Kthanethiol ( Ethyl
mercaptan)

2-Propanethiol («>c-
Propyl mercaptan)

2-Methyl-2-propane-
Ihiol (ten- Butyl
mercaptan)

l-Propanethiol(fl-
Propyl mercaptan)

2-Butanethiol (sec-
Butyl mercaptan)

2-Methyl-l-propane-
thioKIsobulyl
mercaptan)

2-Propene-l-thiol
(Allyl mercaptan)

l-Butanethrol ( n - B u l y l
mercaptan)

2-Pentanethiol (sec-
Amyl mercaptan)

2-Methoxyethanethiol

D,L-3-Methylbiitane-
thiol (Isoamyl
mercapun)

1-Phenylethane-l-thiol

D-2-Methyl-l-butane-
thiol

2-Chloropropanethiol

2-Chloroethanethiol

2-Ethoxyethanethiol

1-Pentanethiol (n-
Amyl mercaptan)

2-Hexanethiol (sec-
Hexyl mercaptan)

1,2-Ethanedithiol
(Ethylenedithio-
glycol)

1-Hexanethiol (n-
Hexyl mercaptan)

2-Hydroxyethanethiol

Boiling
point "C

596

36

56

642

675

84 5

8872

90 67 9

98 100

1129

113

117
118
20

119 20

119 21

125

125-6

125 6

12664

142
138 9

147,46
7'6

151 2

158,54"

Melting
point, °C

-123

-1444

-1307

1 26

-1138

-1650

-119to
-115

-169

-7583

-1470

-41 0

-81 03

«S

1 4318

1 4256

1 4230

1 4348

1 4367

1 4386

1 4680

1 44402

1 4386"

1 4488"

1 44118

1 557

1 4844

1 5289

1 5795

1 44366

1 4426"

1 5550

1 4490

1 4443

Of

0 8599"

083147"

08142

07999

08047

08294

08357

093044

08337

082815"

0 83475

1 022

0 8403"

1 1062

1 203

09462

08390

0 83050"

1 118525

08526

1 1143

2,4-Di
nitro
phenyl
thio-
ether

127 8

114-5

935 50

109 11

85-65

656 60

745 50

72

66

90

78 9

76 7

95 7

66

795
805

248

735 50

100 2

2,4-Di-
mtro-
phenyl
sulfone

1895

160

1405

127 5

120

1055

105

92

161

83

97

35 Di
nitro

thioben
zoate

62

84

52

63 4

52

49

40

3 Nitro
thio

phthal
ate

149

145

137

136

144

132

l-An-
thra-

quinonyl
thio
ether

221

184

134

151

144

1125

114

129

Mercury
salt

176

85

63

72

189

95

86

60

75

58

123

S Alkyl
mer-

capto
succmic

acid

133

119 5

164

118 9

135

1209
1 4

1037-
4
1445

1156-
60

1223-
6

107 8

960-5

Disulfide

-84 72,
b p
116 8

-101 4,
b p
153 5

-69
b p
176

b p
200 1

-85 59
b p
195-6

b p
95 714

b p 220

b p
174d

b p
226

b p
122 3'°

b p 250

58

b p
122 3

b p
113-
2020

b p
170 80

b p
150-2'5

b p
140-5"

28

Miscellaneous

Acetyl,
bp 114

Benzoyl,
b p HO28

Benzoyl,
b p 15020

Benzoyl,
b p 16023

Acetyl,
bp 110"°

Acetyl,
bp 123-
513

Ho3

+ 321
Acetyl,
b p 70-
1"

Acetyl,
bp 514

PdCI2

denv ,41

Di-Me
eth , b p
183

Diacetyl,
b p 98-9,
Diben-
zoyl, 39,
S-Phenyl-
urethane,
59-60,
bz

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XXV. ORGANIC DERIVATIVES OF THIOLS (MERCAPTANS)
a)Liquids (Listed in order of increasing m.p.)* (Continued)

No

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37
38

39

Name

Cyclohexanethiol
(Cyclohexyl mer-
captan)

as-3-Methyl- 1 -cycle
hexanethiol

Thiophenol
(Mercaptobenzene)

rrafli-3-Methyl-l-
cyclohexanethiol

2-ThiophenethioI

M-Propanedithiol

1-Heptanethiol («-
Heptyl mercaptan)

2-Octanethiol (sec-
Octy! mercaptan)

2-Thiocresol
(2-Toluenethiol)

Phenylmethanethiol
(Benzyl mercaptan)

3-Thiocresol
(3-Toluenethiol)

1,4-Butanedithiol

2-Phenylethanethiol

1-Octanethiol (n-
Octyl mercaptan)

2-Chlorothiophenol
2,5-Dimethyllhiophenoi
(p-Xylene-2-thiol)

2,4-Dimethylthiophenol
(m-Xylene-4-thiol)

Boiling
point *C

158-60

165

1695,
1725

171

171 1,
166

1729

176 7

1864

1943

194-5

1954

1956

199

199 1

205
211-2

214

Melting
point, 'C

-149

-790

-434

-790

15

-539

-492

"g

1 4933

1 4647"

1 5888

1 4663"

1 6021

1 5371"

1 4498 2S

1 448 125

1 5265"

1 5643'"

1 4519"

D;°

09782

09I6-"1

1 0780

09142S

1 168'9i

1 077525

08389 125

0 83293"

1 058

1 0395"

1 O318'»

0 83956"

1 2752 "5

2,4-Di-
mtro-
phenyl
thio
ether

148

121

119

194

81-2

101,98
95

130,
1285-
95

100-1 5,
91

93-45

78, 76-
75

138

2,4- Di-
nitrc-
phenyl
sulfone

172

161

143

101

155

1825

145

133

98

35 Di
nitro-

thioben
zoate

149

53

120

3 Nitro
thio

phthal-
ate

131

96

137

l-An-
thra-

qumony
thio-
ether

132

95

Mercur
salt

78

77

1703

71

S-Alky
mer-

capto
succmtc

acid

1505-
1 5

1058-
62

189-
90,
192

96 1-6

Disulfide

bp 288

665
61

56

b p
19820

bp
1646

b p
161-
716

74,70

b p
168-
80' s

b p
178-
83s

90

Miscellaneous

[«]«,
-224

4-Nitro-
thio-
benzoyl,
1157-8,
Phenyl-
urethane,
128

«J546

+ 550
Acetyl,
b p 230 2

Diben-
zoyl, 56 3

S4-Nitro-
benzoyl,
90-1

Ph eth ,
42

S-4-Nitro-
benzoyl.
95-6,
Ag
denv ,
126-7

Diben-
zoyl, 49 5

Acetyl,
bp 134
5 I J

S-Ph eth ,
bp
1725",
S-4-Tolyt,
eth , b p
188"

S-Ph eth ,
b p
171",
S- Benzyl

eth , 35

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X V . O R G A N I C D E R I V A T I V E S O F THIOLS ( M E R C A P T A N S )
a (Liquids (Listed in order of increasing m.p.)* (Continued)

No

40

41

42

43

44

45

46

47

Name

2-Hydroxythiophenol
(Thiocatechol)

Bis(2-mercaptoethyl)
ether

1,5-Pentanedithiol

1-jNonanethiol (n-
Nonyl mercaptan)

2-Isopropyl-5-metKyl-
benzenethiol
(Thiothymol)

S-Isopropyl-2-methyl-
benzenethiol
(Thiocarvacrol)

1,6-Hexanedithiol

1-Naphthalenethiol
(a-Mercapto
naphthalene)

Boiling
point 'C

216
7 7 5 L ,
88 90"

217

2173,
110"

2202

230-1

235-6

237 1

285,
1148'"

Melting
point °C

5-6

-80

-725

-20 1

-21 0

"D

1 5339

1 45197

1 5077"

1 6802

D."

1 2373"

1 1648"

083714

0997517 =

0 9886"

1 1607

2.4- Di-
nitrc-
phenyl

thio
ether

86,
84 5

2,4- Di-
nitro-
phenyl
sulfone

92

15 Di
nnro

thioben
zoate

3 Nitro-
thio

phthal-
ate

l-An-
thra-

qumonyl
thio
ether

1 1 7 5

Mercury
salt

109

S-Alkyl
mcr-
capto-

succmic
acid

105-6

78, al

Bisulfide

b p
211-26

Miscellaneous

O-Mc eth ,
b p
218-9,
Di-Me
eth , b p
237

4-Nitro-
benzoyl,
1065

Dibenzoyl,
45

S-Me eth ,
b p 244

Dibenzoyl,
57

Benzyl
eth,
78-80,
4-Nitro-
benzoyl,
121-30,
Acetyl,
b p ,
200-3"

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE XXV. ORGANIC DERIVATIVES OF THIOLS (MERCAPTANS)
b) Solids (Listed in order of increasing m.p.)*

No

1

2

3

4

5

6

7
8

9

10

I I

12
13

14

15

16
17

18

19
20

21

22
23

24
25

Name

3-Hydroxythiophenol (Thio-
resorcmol)

Hexadecanethiol (Cetyl
mercaptan)

1,10-Decanedithiol

Benzoylmethanethiol (2-Mercapto-
acetophenone)

2-Aminorhiophcnol

3-Phenylenedkhiol (Dithio-
resorcmol)

4-Dimethylaminothiophenol
2-PhenylenediIhiol (Dithiocatechol)

4-Hydroxybenzenethiol (Thio-
hydroquinone)

?Ar«)-l)ithiolhreitol (threo-2,3-
Dihydroxy-1,4 dithiobutane)

4-Thiocresol (4-Toluenethiol)

4-Chloro-I-naphthalenethiol
4-Aminothiophcnol

l,4-< Dimethylthio)-benzene (p-
Xylylene dimercaptan)

5-Amino-2-methvlthiophenol

4-Chlorothiophenol
2-Hydroxy- 1 -naphthalenelhiol

1,3,5-Benzenelrithiol

2-Nitrothiophenol
l-Amino-2-propanethiol

4-Bromothiophenol

3-Nitrothiophenol
4-Nitrothiophenol

4-NiCro-l-naphIhalenethiol
2-NaphthaleneIhiol (2-Mercapto-

naphthalene)

Melting
point,

•c

17

19

20 178

23 4

26

27 1

285
29

30

42 3

43-4

43 4, al
46

46-7

47, bz -
pet
eth

54
55, pet
eth

57 60

58 61
63 5

75

77
77

77 9
81

Boiling
point
•c

168"

123-8°'

297 1

116 22'

234,
125-7*

245 123"

259 60
238 9

144 6*'

123-5'

195

140 5'6

156"

123

231

286

2,4-Dl
nitro
phenyl
thio-
ether

91,96

152

176

1025 4

131 3

142

160

193
145

2.4 Di-
nitro-
phenyl
sulfone

105

1895

190

228

Acetate

di 135

di 885

S- 85 6,
bz -Igr ,
di 66

letra 73,
me al

di 66

N-m0rt0
154
163,yel

di 125,
yei , bz -
pet eth

O- 120,
CCI4,
di 57

in 73-4,
al

51 2, me
al

535

Benzoate

di 78

di 57
55

di 74 5
94-5

75, di
161

di 161

di 135

123 7.
50"0

ac a

S-Alkyl
mer
capto-

succmic
acid

105

6 5

163 4

Disulfide

95

555

81

93

118

122
82

73

199
Dihydro-
chlonde.
214

945

84
184

189
139

Methyl
thio-
ether

15 bp
224
si d

b p
234
si d

84 5

b p
272 3

147
Igr

In 66
8,al

64 5

38, al

72

Miscellaneous

Di-Me eth , b p
224-5

Df 0 9432 n£
I 4940

Df 1 1753,
Oxime, 70, Phenyl-
hydrazone, 90 1

Tnmtrobenzene
add comp , 76 7

S-Et eth ,39-41

Oxid — * irans-4,5-
dihydroxy-o-di-
thiane, 132, Di-
isopropvhdene
deny 78, me al

S-4-Tolyl denv , 57
S-4-Nitrobenzoyl
114 5 S-Chloro-
acetyl, 40

Tn-Me eth . b p
159

Hydrochlonde, 87-
8, al Picrate,
143-4d

Benzenesulfonate,
75

4-Nttrobenzoyl,
183-4, 2-Tolyl
e t h . b p 2295"

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X V . O R G A N I C D E R I V A T I V E S OF THIOLS ( M E R C A P T A N S )
b) Solids (Listed in order of increasing m.p. )* (Continued)

No

26

27

28

29

30
31

32

33
34
35

36

37
38
39
40
41

42
43
44

45

46

47

48

49

Name

DL-m /Aro-Dithiothreitol (ervlhro-
2,3-Dihydroxy-l,4-dithiobutane)

4-Iodothiophenol

4-Amino-l-naphthalenethiol

2-( 3-Aminopropionamido lethane-
thiol (Aletheme)

Bis (4-mercaptophenyl ) ether
4-Phenylenedithiol ( 1 ,4-Dtmer-

caplobenzene)

2-Aminoethanethiol

Triphenylmethanethiol
4-Bromo-2-nitrothiophenol
4-Biphenylthiol

3-A mino- 1 -propanethiol

1 ,8-Naphthalenedithiol
4-Hvdroxy-l-naphthalenethiol
Bisi 4-thiophenyl ) sulfide
2.4,6-Trinitrothiophenol
1 ,5-Naphthalenedithiol

4-Chloro-2-nitrothiophenol
2,4-Dinitrothiophenol
6-Hvdroxy-2-naphthalenethiol

2-Benzothiazolthiol

2,7-NaphthaIenedithiol

1-Anthraquinonethiol

2-Anthraquinonelhiol

2-Benzimidazolthiol

Melting
point

°C

82 3, It
pel eth

85 6, al

91 3

93 6,
subl
140'" *

98
98, aq al

98 100

107
110
I I ! 2 , a l

1 1 2 3

1 1 3 4 , a l
114
114
114
118 21,
yel

120 2
131 2
137, al

177 9, aq
me al

181, 174,
al

187, yel ,
ac a

206, yel ,
ac a

298, 296
7, dil
al

Boiling
point

•c

130

2,4- Di
nitro
pheny!
thio-
ether

1405

945

190
142
146

217

141
193 7

2,4-Di-
nitro-
phenyl
sulfone

170

240 1

Acetate

telra
126, bz

N-mono
173

di 139
40, et
ac

di 68
di 126,

pet eth

di 30

139-41

di 77
di 65

di 187-9

107
di 110,

107,
al

di 110

Benzoate

185

di 232

113

d, 152-3

S-AIkyl
mer-

capto
succimc

acid

Disulfide

124

168

Dihydro-
chlo-
nde, 216

ca 155

150

Dihydro-
chlo-
nde, 219

190

280
221

>350.

257

Methyl
thio-
ether

45 38

di 85,
me
al

107 8,
al

di 84

di 250

52, aq
al

218,
ye l .
al

162,
ye l .
ac a

Miscellaneous

Oxid — * m-4,5-di-
hydroxy-o-di-
thiane, 132 Di-iso-
propyhdene denv ,
145, pet eth

CrO,/AcOH^
sulfone, 83

Hydrochlonde,
214 7,95°,,al .
Oxalate, 121 2, al

Di-Et eth ,81 5, al

Hydrochlonde,
70 2. al , Picrate,
126 S-Acetylhy-
drochlonde, 137

Hydrochlonde, 69,
dil al

Et eth , 26 al

Et eth , 183, yel ,
al , Benzyl eth ,
241, yel , ac a

Et eth , 138, yel .
al , Benzyl eth ,
138, yel , al

Benzyl eth ,186 7,
l-N-Me eth ,
190-2

'Derivative data given in order m p , crystal color, solvent from which crystallized
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EXPLANATIONS AND REFERENCES TO TABLE XXVI

Sulfone *

[O]
RSR' -• » RSO2R'

Sulfone

From the thioether in glacial acetic acid with dilute aqueous potassium permanganate
For directions and examples see Cheroms, p 641, Linstead, p 87, G W Fenton and C K Ingold, J

Chem Soc , 2338(1929), H Rhemboldt and E Giesbrecht,./ Amer Chem Soc ,68,973(1946)
From the thioether with aqueous hydrogen peroxide in acetone or in acetic acid
See O Hmsberg, J prakt Chem, 90, 350 (1914), H Rhemboldt and E Giesbrecht,/ Amer Chem Soc,

68,973(1946), C G Overberger, S P Lighthelm and E A Swire, J Amer Chem Soc, 72,2856(1950)
From the thioether with hydrogen peroxide and ammonium molybdate in aqueous perchloric acid
See Cheroms, p 641
From the thioether with potassium bichromate and sulfunc acid in water
See G Raiziss, L W Clemence, M SeveracandJ C Moetsch, J Amer Chem Soc , 61,2763 (1939)
From the thioether with chromic anhydride in glacial acetic acid
See C G Overberger, S P Lightelm and E A Swire, J Amer Chem Soc , 72, 2856 (1950)
For extensive lists of references for the oxidation of thioethers to the corresponding sulfones see A

Schoberl and A Wagner in Methoden der Organischen Chemie (Houben- Weyl), Vol 9, (Ed E Miller), Georg
Thieme Verlag, Stuttgart, 1955, pp 227-231, E E Reid, Organic Chemistry of Bivalent Sulfur, Vol 2, Chemi-
cal Publishing Co , New York, 1960, pp 64-65

Sulfoxide

RSR' |01> RSOR'

Sulfoxide

From the thioether with hydrogen peroxide in acetic acid, in acetone or in alcohol-acetic acid mixture
For directions and examples see O Hmsberg, Chem Ber, 43, 289 (1910), R L Shrmer, H C Struck

and W V Jonson, J Amer Chem Soc, 52, 2060 (1930), P Karrer, N J Antia and R Schwyzer, Helv chim
Acta,34, 1392(1951)

From the thioether with perphthalic acid in ether
See H Bohme, Chem Ber , 70, 378 (1937)
From the thioether with chromic anhydride in aqueous acetic acid
See R Knoll, J prakt Chem , 113,40(1926)
For additional references for the oxidation of thioethers to the corresponding sulfoxides see A Schoberl

and A Wagner in Modern Methoden der Organischen Chemie (Houben- Weyl), Georg Thieme Verlag, Stutt-
gart, 1955, pp 211-215

Mercuric hahde addition compound

R2S + HgX2 -- R2S-HgX2

Mercuric hahde
addition compound

From the thioether with mercuric chloride, bromide or iodide in ethanol, acetone or aqueous solution
For directions and examples see W F Faragher, J C Morrell and S Comay, J Amer Chem Soc, 51,

2774 (1929), E E Reid, Organic Chemistry of Bivalent Sulfur, Vol 2, Chemical Publishing Co , New York, 1960.

Mercuric hahde or mercuric acetate derivative

R-
+ HgCl2 + CHjCOOH + NaCl

HgCl ClHg ^S^ HgCI
2-Mercunc 2,5-Bis(mercunc

chloride chloride)
derivative derivative

CH3COOHg ^S^ HgOOCCH3

2,5 Bis(mercunc acetate)
derivative

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLE XXVI (Continued)

These derivatives are for substituted thiophenes only.
From the substituted thiophene with the mercuric salt (with or without sodium acetate) in ethanol or in

acetic acid.
For directions and examples see: H. D. Hartough, Thiophene and its Derivatives, (The Chemistry of Hetero-

cyclic Compounds, Vol. 3), Interscience, London, 1952, pp. 444-453.

For various additional compounds of thioethers with metal salts see: E. E. Reid, Organic Chemistry of Bi-
valent Sulfur, Vol. 2, Chemical Publishing Co., New York, 1960, pp. 52-60.

•Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.
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TABLE xxvi. ORGANIC DERIVATIVES OF THIOETHERS (SULFIDES)
a) Liquids 1) Noncyclic (Listed in order of increasing b.p.)*

No

I

2

3
4
5
6

7
8
9

10
!!
12
13
14
15
16

17

18
19

20
21
22
23

24
25
26

27
28

29

30

31

32

Name

Dimethyl sulfide (Methyl sulfide)

Ethyl methyl sulfide

Methyl vinyl sulfide
Divinyl sulfide (Vinyl sulfide)
Ally! methyl sulfide
Diethyl sulfide (Ethyl sulfide)

Ethyl vinyl sulfide
Isopropyl methyl sulfide
Methyl n-propyl sulfide
/('/-/-Butyl methyl sulfide
Chloromethyl methyl sulfide
Ethyl isopropyl sulfide
Isobutyl methyl sulfide
Methyl 2-methylallyl sulfide
Ally! ethyl sulfide
Ethyl n-propyl sulfide

Di-isopropyl sulfide (Isopropyl
sulfide)

//-Butyl methyl sulfide
Chloromethyl ethyl sulfide

sopropvl propyl sulfide
.w-Butyl ethyl sulfide
Ethyl isobutyl sulfide
Diallyl sulfide (Allyl sulfide)

Methyl 2-methylbutyl sulfide
2-Chloroethyl methyl sulfide
Oi-n-propyl sulfide (n-Propyl
sulfide)

//-Butyl ethyl sulfide
Methyl pentyl sulfide (Amyl

methyl sulfide)
3i-/<</7-butyl sulfide (teri-
Butyl sulfide)

Oiacetyl sulfide (Thioacetic
anhydride)

Dichloromethyl sulfide (Chloro-
methyl sulfide)

2-Chloroelhyl ethyl sulfide

Boiling
point,

•c

3 7 3

669

673

84

91 3

92

92

9 3 5 , 8 5

955

99

107 1

1073

112 5

1130 2

115 6

118 5,

110 2

1207

1225

128

132

1336

1342

139"",
355-7

139-40

140,44'"

141 2

1442

1445-5 5

150

155 8d,

63 "'

1565

157,

63-5"

Melting
point,
•c

-9827

-1048

-10205

-101 48

-11298

-122 19

-11704

-7808

-83

-101 9

-95 13

-54,

-37

"6°

1 4356

1 4353

1 4845

1 4712

1 44233

1 4756

1 4392

1 4442

1 4402

1 4967

1 4407

1 4433

1 4712

1 4461

1 4381

1 4477

1 4440

1 4477

1 4452

1 4877"

1 4908

1 4481

1 4491

1 448

1 4505

1 4810"

1 5313

1 06644

D;°

08458"

08483

09026

09174

08767

08368

08756

08291

08438

08257

08246

08335

08676

0 84448

08135

08427

08269

08353

08306
0 88765"

08410"

1 1155

08358

08376

0843

1 124

1 4065

1 4878

Sulfone

109 b p

238

36, eth

73 4 bp

248

25. bp
,42"

36

33

bp 1093

30

50

70 5-2 0

Sulfoxidc

1845

bp 189

4 6, 15
bp 88
9"

685

b p 107-
97 >

145 50,
bp 82"

Disulfide

1097

130

1526

154

1737

176

b p 78

80"

bp 78

80'"

194

193

201, bp

88"

Miscellaneous

Tn-HgCI,add comp , 158 150 1,

rapid htng Hgl; add comp , 75,
SnBr4 add comp , 85-7, PtCI., add
comp 159 PtBr.add comp 159
PdCI2add comp, 130 PdBr;add
comp , 125 AgNO, add comp ,
126

HgCI,add comp, 128 Hgl^add
comp 59 PdCI,add comp 67

Dtsulfoxide 123 4" Mono-HgCI,
add comp, 90 Di-HgCI2add
comp , 1 1 9 5 Hglj add comp
110 AgNO, add comp, 122 SnCl,
add comp, 102 SnBr, add comp
84, PtCl.add comp, 106 PtBr;

add comp. 118 Ptl;add comp
136, PdCbadd comp , 83 PdBr,
add comp . 100

PtCI2add comp , 163 PtBr, add
comp , 174, PtI2add comp , 176,
Ptl,add comp , 139

HgCI2 add comp, 1165

HgCl^add comp , 108

Mono-HgCI, add comp, 88 9 Di-
HgCl^add comp 122 127 5
Chloroamme-T -» sulhlimide.
110 I 5

HgCI2add comp, 127

Reduction -» acetaldehyde, b p
20 2, 2,4-dimtrophenylhydrazone,
168

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X V I . O R G A N I C D E R I V A T I V E S OF THIOETHERS (SULFIDES)
a) Liquids 1) Noncyclic (Listed in order of increasing b.p.)* (Continued)

No

33

34

35
36

37

38

39

40

41

42

43

44

45

46
47

48
49

50

51

52

53
54
55

56
57
58

59

60

Name

2-Aminoisopropyl methyl
sulfide

Ethyl 3-methylbutyl sulfide

4-Chlorophenyl methyl sulfide
3-Aminopropyl methyl sulfide

Di-isobutyl sulfide (Isobutyl
sulfide)

Di-2-methylallyl sulfide (2-
Methylallyl sulfide)

Chloromethyl dichloromethyl
sulfide

Dicrotyl sulfide (Crotyl sulfide)

Di-n-butyl sulfide (n-Butyl
sulfide)

4-Aminobutyl methyl sulfide

Di-dichloromethyl sulfide (Di-
chloromethyl sulfide)

Methyl phenyl sulfide

2-Chloroethyl chloromethyl
sulfide

Benzyl methyl sulfide
Ethyl phenyl sulfide

Isopropyl phenyl sulfide
Methyl 4-tolyl sulfide

Di-(3-methylbutyl)sulfide

(Isoamyl sulfide)

Ally! phenyl sulfide

Di-2-chloroethyl sulfide (2-
Chloroethyl sulfide. Mustard
gas, Ypente)

Phenyl propyl sulfide
Ethyl 4-tolyl sulfide
Benzyl ethyl sulfide

3-Methylbutyl phenyl sulfide

2-Chloroethyl phenyl sulfide
2-Chloroethyl 4-tolyl sulfide

2-Hydroxyethyl 4-tolyl sulfide

Di-(3-tolyl)sulfide (m-Tolyl

sulfide)

Boiling
point,

•c

158

160

170
170

172 3

173

1772"1

1865,
8892o

1880 182,
109 15"

188 90

189
62 4'°

194-6
78-9"

1945 77'°

195 8
205,200-2

208
211 2,

104-520

2 1 5 3

215-8,

104-625

217

219-20
220 I
222 3,
98-9 '3

240-2
245, 121 ">
255-7,

I50-220

282-3,

119 20'
290, 174'2

Melting
point,

•c

-797

144

"B

1 4495

1 6023"

1 4463

1 5395

1 49525

1 45405

1 5464

1 5870

1 5311

1 555025

1 570115

1 5468
1 5753716

1 4471

1 5760

1 53125

1 5571
1 5568

1 5380
1 5838

D;°

08349

1 122425

08262

1 5258

0 9032"

08386

1 6273

1 053325

1 338

1 024 '5

09855
1 0302 ">

08285

1 0275

1 2741

09995

1 001617S

09681
1 1799

Sulfone

b p I404

13 5
57 8
44, bp

165 8"
17, bp
265

44, reso-
lidifies

at 32 5

42 bp
1651

88, w

127, w
42, bp

16012

89, bz -
pet eth

31, b p
295

56, b p
18320

44
55 6
84

36
45
78

55

94

Sulfoxide

197

685

33

50-4

109-11

b p 21515

Disulflde

215

231

250

bp 150
d

Miscellaneous

HgCI2 add comp , 87

Hydrochlonde, 136, Picrate, 127,
Oxalate, 207d

Mono-HgCI2 add comp ,116 , Di-
HgCI2 add comp , 1 3 1 , PtCI2 add

comp, ( i )83 (11) 139, PtBr2add
comp , 143 4 PtI2add comp , 187
PtCI, add comp , 162, AuCl, add
comp, 87 PdCI2add comp, 95,
PdBr2 add comp , 140, PdI2 add
comp , 145

Di-HgCl2add comp 113 1105
PtBr2add comp 65 Pt I 2 add
comp 67 PdCI2add comp , 32

Pd(NO,)2add comp , 166, AgNO,
add comp 98

Hydrochlonde, 153 4, acet Picrate,
116 8

PdCI2add comp, 140

PdCl2add comp, 162

PdCI2add comp, 95 PdBr2add
comp, 133 PdI2add comp, 143,
SnCl4add comp ,64. SnBr, add
comp ,45 6

PdCl2add comp ,91

Mono-HgCI2 add comp , 84, Di-

HgCl2add comp, 142
PdO2 add comp , 97

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X V I . O R G A N I C D E R I V A T I V E S OF THIOETHERS (SULFIDES)
a) Liquids 1) Noncyclic (Listed in order of increasing b.p. )* (Continued)

No

61

62

63

64

65

66

Name

Diphenyl sulfide (Phenyl sulfide)

Di-n-heptyl sulfide (n-Heptyl
sulfide)

4-Chlorophcnyl phenyl sulfide

Phenyl 3-tolyl sulfide

Phenyl 2-tolyl sulfide

Phenyl 4-tolyl sulfide

Boiling
point

•c

296,157-
g i e s

298

305- 1 5d,
167-8'°

3095,
1645"

3099
3005,
1605"

311 5,
1675"

Melting
point

•c

-21 5

-65

157

"g

1 6312

D!°

1 1160

I 0937 16

1 I01215

1 0900 ">'

Sulfone

128-9,
b p 379

80

34,90

81, al

127-8 al

Sulfoxide

705

Disulnde

61

Miscellaneous

Disulfoneofthedisulfide, 193-4

•Derivative data given in order m p , crystal color, solvent from which crystallized

422



TABLE XXVI . ORGANIC DERIVATIVES OF THIOETHERS (SULFIDES)
a) Liquids 2) Cyclic (Listed in order of increasing b.p.)*

No

1

2
3

4

5

6
7

8

9

10

I I

12

13

14

15

16

17

18

19

20

21

22

23
24

25
26
27

28

29

30

31

Name

Erhylene sulfide (Thnrane Thiacyclopropane)
2-Methylelhylene sulfide (2-Methylthnrane)
Thiophene

2,2-[>imelhy lelhylene sulfide (2,2-Dimethyl-
thurane)

Trimethylene sulfide (Thietane Thiacyclo-
butane)

2-Ethylethylene sulfide (2-Ethylthnrane)
2-Methyltrimethylene sulfide (2-Methyl-

thietane)
2-Methylthiophene

2,4-Dimethyltrimethylene sulfide (2,4-Di-
methylthietane)

3-Melhylthiophene

2,2-Dimethvltrimethylenesulfide(2,2-Di-
methylthietane)

Fetramethylene sulfide (Thiolane Thiophane
Thiacyclopentane)

2-Methyltetramethylene sulfide (2-Methyl-
thiolane)

2-Ethylthiophene

3-Ethylthiophene

2,5-Dimethylthiophene

2,4-Dimelhylthiophene

3-Methyltetramethylene sulfide (3-Methyl-
thiolane)

2,3-DimethylIhiophene

rram -2, 5-Dimethyltetramethylene sulfide
((ranv-2,5-Dimethylthiolane)

m-2,5-Dirnethylfetramethylene sulfide (m-2,5-
Dimethy l th io ldne)

3,4-Dimethylthiophene

,4-Thioxane
2-Methylpentamethylene sulfide (2-Methyl-

thiane)
2-lsopropyllhiophene
i-lsopropylthiophene
i-Methylpentamethylene sulfide (3-Methyl-
thiane)

2-Ethyltetramethylene sulfide (2-Ethylthiolane)

:-Propylthiophene

4-Methylpentamethylene sulfide (4-Methyl-
thiane)

2-Ethyl-S-methylthiophene

Boiling
point,

•c

55-6
76
84 12

87,84 6

95

104
106

1 1 2 4

113 4

1 1 5 4

120

121 2,
1202 5

1325""

1325-40

135 6

1355 60

137 8, 140

1382

1402-1 2

142

1423

144 6

1489
151

152
1557, 157
157-8

157 8

1575 95

1586

1598 604

Melting
point,

•c

-3830

-7325

-96 17

-10071

-6257

-81 10

-49 1 to
-489

-7635

-17
-58 14

-60 17

-28 1 1

-686

ng

1 4914
1 473"
1 5287

1 4641

1 50623

1 475'"
1 4831

1 52042

1 4502'"

1 52042

1 4739'"

1 5047

1 4922

1 5127

1 5146

1 5126

1 5130

1 4924

1 5188

1 4766

1 4799

1 5212

1 5070
1 4905

1 5037
1 5052
1 4922

1 4896

1 5048

1 5049

1 5073

Df

1 0046
0 94618

1 0644

1 0200

0 930'"
09571

1 02183

08710"

1 02183

0 99869

09555

0 990"

09980

0 98587

09956

09634

1 0021

09188

09222

1 008 |f

1 1177
09428

09673
09733
09473

09451

09683

09687

09663

Sulfone

76, w

b p 251 5-
35

b p 2550
55

55

2836

b p 279-
80"»

1 , 0 5

3, bp 278

4, b p 278

130, 1055
685

83

121 5

HgCU
addition

compound

93 5d

118

128

di 162

83

1 1 1

di 180

171
102

136

mono 1 00,
di 146-8

136

Miscellaneous

Polymerizes rapidly

2-HgCldenv, 182-3;
2-HgBrdenv, 169-70,
2-HgIdenv, 116-7

Methiodide, 98 5-9 0

5-HgCI denv , 204, 5-HgBr
denv, 1 79-80, 5-Hgl
denv, 111-2

2-HgCldenv, 128-9.2,5-
Di-HgOOCCHjdenv,
>240d

Sulfoxide, I05-712

5-HgCldenv, 147-8, 5-Hgl
denv , 96-7

2-HgCl deriv , 67-8, 2,5-Di-
HgCI deriv , 295-7d

3-HgCI denv, 1 56-7, 3-HgI
deriv, 175

5-HgCI der iv , 1 38-9, 5-Hgl
deriv, 137-9

5-HgClderiv,2185-95,
5-Hgl deriv , 1840-45,
4,5-Di-HgOOCCH,,
237-40

2-HgCI denv, 139-40 5,
2-HgBr deriv, 152, 2-HgI
deriv , 142

Sulfoxide, 25, 45

5-HgCI deriv, 137

5-HgCI deriv, 155,5-
HgSCN deriv, 1690-95

* Derivative data given in order m p , crystal color, solvent from which crystallized

423



TABLE X X V I . O R G A N I C D E R I V A T I V E S OF THIOETHERS (SULFIDES)
a) Liquids 2) Cyclic (Listed in order of increasing b.p.)* (Continued)

No

32

33
34
35

36
37

38

39
40
41

42

43

44
45

46
47

48
49

50
51
52

53
54

Name

2-Ethyl-3-methylthiophene

2,6-[)imelhyl-l,4-lhioxane
3-Propylthiophene
2-Allylthiophene

3,5-Dimethyl- 1 ,4-thioxane
3-Ethyl-5-methylthiophene

2,3,5-Trimethylthiophene

2-;e/7-Butylthiophene
3-tert-Buty\t\iiopheae
Hexamethylene sulfide (Thiepane Thiacyclo
heptane)

2,3,4-Trimethylthiophene

l,3-Dirhiolane( 1 ,3-Dithiacyclopentane)

2-Methyl-S-propylthiophene
Cyclohexene sulfide (7-Thiabicycloheptane)

2-fl-Butylthiophene
2,5-Diethylthiophene

3-n-Butylthiophene
23,4,5-Tetramethylthiophene

3,4-Diethylthiophene
2-Ethyl-l,3-dithiolane
2,4-Dimethyltetramethylene sulfide (2,4-

Dimethyl thiolane)
3-Ethyt-2,4,S-trimethylthiophene
2-n-Octylthiophene

Boiling
point

•c

1600 1 5

160 1
160 2
161,

1585 90
162
162 4

163 5,
1645 "

163 9
168 9
170 173 4

1727
160 3

175

179 5 805
180 71 5-
35"

181-2"°
181-2,63-
6"

181 3
182 4

187 9
185-7
191 2
197 8"«

204 6748

257 9,
106 8'

Melting
point
•c

-60 to
-59

-592
-548

n»

1 5092" '

1 4733
1 5057
1 5281""

1 5098

1 5131

1 49788
1 50149
1 5125

1 5208

1 5975"

1 5026
1 5309

1 50896
1 5036

1 51005
1 5196

1 5157"

1 4818

1 5132
1 4824

D?

0 9792" '

09716
1 01 7520 '

09742

09753

09514
09574
09883

0995

1 259'

09274

09537
0962'4

09570
0 9442JI!

09265

09609
0920

Sulfone

1055

102

71

di 205

124
bp 123 y

HgCl,
addition

compound

149

117. 126

89

Miscellaneous

5 HgCldenv, 172-3, 5-HgI
denv, 156-7

x-HgCldenv, 160-1

Methiodide, 141 5-20

Methiodide, 96. Disulf-
oxide, 134

2-HgCldenv, 118

* Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X V I . O R G A N I C D E R I V A T I V E S OF THIOETHERS (SULFIDES)
b) Solids (Listed in order of increasing m.p.)*

No

2
'

4
5

6
7

8
9

10

1
12
13

14

15

16

17
18
19

20

21

22
23
24
25
26

27

28
29

30

31

32

33
34
35

36

37

Name

Ethyl 2-naphthyl sultide
Ethyl hexadecyl sulfide
Thiane (Pentamethylene sulfide Thiacyclo-

hexane)

2-\lethyl-1.4-dithiane
Didecyl sulfide (Decyl sulfide)
3-Tolyl 4-tolyl sulfide
Diundecyl sulfide (Undecyl sulhde n-Hendecyl

suthde)
Di-(2-bromoethyl)sulfide(Bromoethyl sulfide)
4-Iodophenyl phenyl sulfide (4 lododiphenyl

sulfide)
2-Aminophenyl phenyl sulfide (2-Ammo-

diphenyl sulhde)
4-Bromophenyl methyl sulfide
Didodecyl sulfide (n-Dodecyl sulfide)
Benzyl phenyl sulfide

Di-(4-chiorobenzyl)sulfide (4-Chlorobenzyl
sulfide)

l-Naphthyl phenyl sulfide

3-Nitrophenyl phenyl sulfide (3-Nitrodiphenyl
sulfide)

Ethyl 4-nilrophcnyl sulfide
Isopropyl 4-nitrophenyl sulfide
Di-(4-methoxyphenyl)sulfide(4-Methoxyphenyl

sulfide)
Dibenzoyl sulfide (Thiobenzoic anhydride.
BenzoyI sulfide)

Dibenzyl sulfide (Benzyl sulfide)

2,5-Dichlorophenyl methyl sulfide
Methyl 2-naphthyl sulfide
iisl phenylthio )methane
litetradecyl sulfide (n-Tetradecyl sulfide)
Di-l 2-diphenoxyethyl ) sulfide

1,3-Dithiane

Jislbenzvlthiolmethane
4-Nitrophenyl phenyl sulfide (4-Nitrodiphenvl

sulfide)
)i-«-octyl sulfide(rt-Octyl sulfide)

Di-(4-lolyl Isulfide (4-Tolyl sulfide)

2-Aminophenyl 4-aminophenyl sulfide (2,4'-
Diammodiphenyl sulfide)

)ihexadecyl sulfide (n- Hexadecyl sulfide)
2-Chloroelhvl 4-nitrophenyl sulfide
Di-(2-tolyl)sulfide (2-Tolyl sulfide)

Methyl 2-nitrophenvl sulfide

Benzyl 4-bromophenyl sulfide

Melting
point

•c

16
19
1907, 13

20
27
27 8 al
348

35
35

35 6, al

375
405
41 44 5.

al
41

41 8,aq al

42 5

44
445
46

48, al

50, chl

51
51 8 64
52
538
54 al

54

55
55,yel Igr

57

573

61,62 5,
aq al

61 3
62
64, al

64 5, yel ,
al

65

Boiling
point
T

170 51 5

142

217 8"
179"

212-'

197'

220 5"

226"

240"

79"

85, 174"

Sulfone

43 5
88
985 90

di 304
206 7
116 ac a

I I I 2
141

I22 .d l l al

56 7

146 65
148, al

995 1005
al

805 81

1385
1 1 5 3
130

151 7 ,a l
bz

88
115 6,al
di 120-1

08, pink,
al

di 330
308

di 216
42, aq al

76

58, bz

24-6

034
28
34 5, al

06

59

Sulfoxide

72

123

96

1348

675

95, pet
eth

998

21, pet
eth

Disulfide

345

59

45

133, 128

73

46
97

bp 178-
835

48, al

8-9, al

Miscellaneous

Df 0 9849, ng' 1 5067. HgCI,
add comp , 137 5, al , Meth
iodide, 192subl

N-Benzenesulfonyl, 225 6

Disulfone, 221, r h 210 2, s h

DS 1 0712 HgCI2add comp.
131 ,Hg l 2 add comp, 37 8,
FeCl, add comp , 94 PtCI, add
comp 159 PtCl, add comp
I72d ,PtBr ; add comp 139
Ptljadd comp 129

Disulfone, 166

Diacetyl, 208

DJ" ' 1 2626, nff ' 1 62458,
AgNO, add comp , 1 22, yel , al

'Derivative data given in order m p , crystal color, solvent from which crystallized
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TABLE X X V I . O R G A N I C D E R I V A T I V E S OF THIOETHERS (SULFIDES)
b) Solids (Listed in order of increasing ni.p.)* (Continued)

No

38
39
40
41
42

43
44

45
46

47
48
49

50

51
52

53

54

55

56

57

58

59

60

61
62

63

64

65

66
67

68
69

70

71

Name

l,2-Bis(phenylthio)ethaite
Dioctadecyl sulfide (Octadecyl sulfide)
2-Phenyl-U-dithiane
Methyl 4-nitrophenyl sulfide
DM3-phenylpropyl)sulfide(3-Phenylpropyl

sulfide)
Di-(2-methoxyphenyl)sulfide (2-Amsyl sulfide)
Di-(4-methylbenzyl)sulfide(4-Methylbenzyl

sulfide)
Cinnamyl phenyl sulfide
4-t Methyllhio Ibenzaldehyde

4-Nitrobenzyl phenyl sulfide
1 ,2-Bis( tolylthio )ethane
2-Nitrophenyl phenyl sulfide (2-Nitrodiphenyl

sulfide)
Di-(2-aminobenzyl) sulfide

4-Nitrophenyl 4-tolyl sulfide
DH2-aminophenyl) sulfide

Di-(2-phenylethyl) sulfide (2-PhenyIethyl
sulfide)

4-Aminophenyl phenyl sulfide (4 Ammo-
diphenyl sulfide)

Di-<4-amino-3-methylphenyl ) sulfide

Di-(4-chlorophenyl)sulfide(4-Chlorophenyl
sulfide)

3-Aminophenyl 4-nitrophenyl sulfide
(3- Ammo-4'-mtrodi phenyl sulfide)

Di-(2-aniino-S-methylphenyl) sulfide

Di-( 4-aminobenzyl ) sulfide

[)i-(4-aminophenyl)sulfide

l)i-(l-naphthyl)sulfidc
1,4-Oithiane

Di-(4-bromophenyl(sulHde(4-Bromophcnyl
sulfide)

2,4-Dinitrophenyl phenyl sulfide (2,4-Dmitro-
diphenyl sulfide)

Di-(2-nitrophenyl)sulfide (2-Nitrophenyl
sulfide)

Benzyl 4-nitrophenyl sulfide
Di-(3-hydroxyphenyl)sulfide(3-Hydroxyphenyl

sulfide)
1 ,3-Bis ( 2-nitrophenv Ithio ) propane
Di-(2-hydroxyphenyl)sulfide(2-Hydroxyphenyl

sulfide)
1-Naphthyl 2-naphthyl sulfide ( 1 ,2'-Dmaphthyl
sulfide)

Di-(2-naphthyl| sulfide (2-Naphthyl sulfide)

Melting
point

•c

69 70
7 1 , 6 4 5
71-2
72
73

73, al
76

78
78, yel , Igr

79
80 1
80 2, 77,

yel
81

81 5, yel
87

925 90

96, Igr

96 25°, dl

98 88 90

99 100

103 4 ,dl

104 5

108 9, w

110, dl
1 1 1 2

112, dl

121, 117,
bz

122 3, yel ,
al -ac a

123
130

140
142, bz

151

151

Boiling
point,

•c

252-3'°

273. 153'7

210"

243 2"

212"

2901S

199-200

243 20

291 215

29615

Sulfone

dl ISO

dl 265
141
117

157-8, bz
197

111 2

2095
di 200 1
147 5,al

170 l .yel
146 7

1006

176, a!

148 9, subl

178, me al

187, al
mono 200,
di >330

172

161

164

172
190 1,
186-7

dl 156-7
179, 164-5,
bz

123

I77,al

Sulfoxide

90 1

69

152, w

143

I 7 5 d , a l

166, al

153, al

94 5, pet
eth

1375 85

Disulfide

625

bp 165-
6ooj

120

90 1 Igr
et ac

93, al

b p 172
5""

73

98

96 8, al

85 106, al

91

945

198-9,
ac a or
bz

95

b p >200d

139

Miscellaneous

Df 1 2391,ng" 1 64008

Phenylhydrazone, 138, Thiosemi-
carbazone, 177-9, yel

N.N'-Diformyl, 163 N,N'-
Diacetyl, 209 Picrate, 203 4d

N,N'-Diacetyl, 164 5 N,N'-
Dibenzoyl, 162 3

Hydrochlonde, 197 8d /V-4-
Toluenesulfonyl, 73

Dihydrochlonde, 248-9 dil HCI
N,N'-Didcetyl,22, al , N,N'-
Dibenzoyl, 233, me al ,
Dipicrate, 186, w

JV-Acetyl, 1 15-6, N /V-Dimethyl,
83 4

Dihydrochlonde, lOOd , al , N,N'
Diacetyl, 165, al N,N'-Di-
benzoyl, 185 6, al , Dmrethane,
113, bz -pet eth Dipicrate,
179, bz

N,N'-Diacetyl, 188, N,N'-
Dibenzoyl, 224

N,N'-Diacetyl, 220 1 N,N'
Dibenzoyl, 234

Methiodide, 73 4, Sulfoxide-
sulfone, 279

Acetyl, 87

Diacetyl, 95-6, al Di-Me eth , 73

'Derivative data given in order m p., crystal color, solvent from which crystallized
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TABLE X X V I . O R G A N I C D E R I V A T I V E S OF THIOETHERS ( S U L F I D E S )
b) Solids (Listed in order of increasing m.p.)* (Continued)

No

72

73

74

75

76

77

Name

Di-(4-hydroxyphenyl)sulfide(4-Hydroxyphenyl

sulfide)

Di-(4-nitrobenzyl)sulfide (4-Nitrobenzyl

sulfide)
Di-(4-nitropheny] ) sulfide (4-Nitropheny!

sulfide)

Di-<3-nitrophenyl)siilfide(3-Nitrophenyl

sulfide)
Di-(2,4-dinitrophenyl)sultide(2,4-Dinnro

phenyl sulfide)

Di-(2,4,6-trinitrophenyl)$ulf!de(Dipicryl

sulfide)

Melting
point
•c

151, al

158-9

174-5,

156 7,
or , or pa
yel

193

193 7 193

4, yel ,
ac a

230 1 226,
yel

Boiling
point,

•c
Sulfone

240 l,w

2605

282, 245
225

201

24U 1

307

Sulfoxide

195,acet

212

Disulfide

150 I

1265

182, ac a

84, al

280

Miscellaneous

Diacetyl,94 55, Di-Me eth,46.

Di-Et eth 55

* Derivative data given in order m p , crystal color, solvent from which crystallized
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EXPLANATIONS AND REFERENCES TO TABLES XXVII, XXVIII AND XXIX

The dissociation of an organic carboxyhc acid, phenol or the conjugate acid of an amme in aqueous solu-
tion is expressed by the equation

HAtq" + H2O = At,""' + H3O^

and the corresponding equilibrium constant Ke is given by

t- _ _A "i

where the a's are the activities of the species At low electrolyte concentrations flH,o ls virtually constant, and a
second constant, Ka, the thermodynamic dissociation constant, is defined as

Ka = -
(flHAfq") ('HA*") /HA*"

where the c's are the concentrations and the/'s are the activity coefficients of the species
The dissociation constants in the Tables are given in the more convenient pKa notation, where

pKa = -log Ka

For Table XXVII, HA±n = RCOOH, and A*"~l = RCOCT
For Table XXVIII , HA*" = ArOH, and A *"~ ' = ArCT
For Table XXIX, HA± n = RR'R"NH+ and A±n~l = RR'R"N(R, R' and R" may be alkyl or aryl

groups or a hydrogen atom)
For monobasic acids pKa = pK\
For dicarboxylic acids both pK\ and pK.} are given, pK\ is defined above, and pKi is the analogous disso-

ciation constant of the monoamon, A ± n ~ , obtained on the first dissociation For other dibasic acids such as
the conjugate acids of ammo acids, or diammes, pK\ is as defined above, and pKi is the dissociation constant
for the species obtained after the first protonation

For a comprehensive compilation of the dissociation constants of organic acids (including phenols) in
aqueous solution, as well as summary of the methods for pK determinations, see G Kortum, W Vogel
and K Andrussow, in Pure and Applied Chemistry, Vol 1, Butterworths, London, 1961, pp 190-536

For a comprehensive compilation of the dissociation constants of organic bases (especially amines) in
aqueous solution see D D Perrm, Dissociation Constants of Organic Bases in A queous Solution, Butterworths,
London, 1965

For general references including methods of determination of pK, and data for both acids and bases see
J F King, in Elucidation of Structures by Physical and Chemical Methods, Vol 1 (Ed K W Bently) (Tech-
nique of Organic Chemistry, Vol 9), Interscience, New York, 1963, Chapter 6, pp 318-401, H C Brown, D
H McDamel and O Hafliger in Determination of Organic Structures by Physical Methods, Vol 1 (Ed E A
Braude and F C Nachod), Academic Press, New York, 1955, Chapter 14, p 567

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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TABLE XXVII . ACID DISSOCIATION CONSTANTS OF
O R G A N I C ACIDS IN AQUEOUS SOLUTION

(Listed in order of increasing pKa)

No

1
2
3
4
5
6
7
8
9

10
11
12
13
14

15
16
17
18
19
20
21
22
23
24
25
26
27
28

29
30
31

32
33
34

35
36
37
38
39
40

41
42
43
44
45
46

47
48
49
50

Name

Heplafluoro-n-butyric acid
Trifluoroacetic acid
Trichloroacetic acid
2,4,6-Trinitrobenzoic acid
Tribromoacetic acid
3-Chlorophenylglycine
2,6-Dinitrobenzoic acid
Trichloroacrylic acid
Difluoroacetic acid
Oxalic acid
Dichloroacetic acid
2-Chloro-6-nitrobenzoic acid
2-Bromo-6-nitrobenzoic acid
Benzenehexacarboxylic acid

</,/-2,3-Dibromosuccinic acid
2,4-Oinitrobenzoic acid
er\ r/iro'2-Bromo-3-chlorosuccinic acid
</./-2,3-Dichlorosuccinic acid
Mrra-2-Bromo-3-chlorosuccinicacid
me.to-2 J-Dibromosuccinic acid
m«o-2,3-Bichlorosuccinic acid
4.4,4-Trifluorovaline
4,4,4-Trifluorothreonine
2-Amino-4,4,4-trifluoro-n -butyric acid
2,5-Dinitrobenzoic acid
Nitroacctic acid
Trifluoroacrylic acid
Benzenepentacarboxylic acid

Cyclopropane- 1 , l-dicarboxylic acid
Hydroxyproline
Dl -Histidine

2,3-Dinitrobenzoic acid
2-Methyl-4-nitrobenzoic acid
1 ,2,4,5-Benzenetelracarboxylic acid

rran-f-Ethylene oxide-l,2-dicarboxylic acid
ns-Ethylene oxide-l,2-dicarboxylic acid
Maleic acid
Ornithine
2-Chloro-4-nitrobenzoic acid
4-Aminosalicylic acid (4-Ammo-2-

hydroxybenzoic acid)
2-Chloro-3-nitrobenzoic acid
Asparagine
Anthranilic acid
5,5,5-Trifluoroleucine
S-Ethylcysteine
1,2 ,3,4- Benzenetelracarboxy lie acid

Di-n-propylmalonic acid
3-<4-Chlorophenyl)alanine
3-(3-Fluorophenyl)alanine
Arginine

T,°C

25
25
25
25
25
25
25
25
25
25
25
25
25
25

20
25
19
20
20
20
20
25
25
25
25
25
25
25

25
25
25

25
25
25

19
18
25
25
25
25

25
25
25
25
25
25

25
25
24
25

pK,

0 17
023
063
065
066

05
14
15
24
27
29
34
37
40

42
42
43
46
46
51
52
537
554
600
62
68
79
80

1 82
1 82
1 82

1 85
1 86
1 92

1 93
1 94
1 94
1 94
1 96
1 99

202
205
205
205
205
206

207
208
2 10
2 10

pK2

393

428

2 19
pK3 = 331
pK4 = 478
pK5 = 5 89
pK6 = 6 96

324

260
286
277
2 7 1
294
8098
7822
8 169

273
pK3 = 3 97
pK, = 5 25
pK5 = 646

543
966
604

pK.3 - 9 12

2 8 7
pK, = 4 49
pK4 = 5 63

325
392
623
865

392

387
495
892
860
325

pK3 = 4 73
pK, - 621

7 5 1
896
898
907

No

51

52
53
54
55
56

57

58

59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

76
77

78
79
80
81

82
83
84
85
86
87
88
89
90
91
92
93

94
95
96
97
98
99

100

101
102
103

Name

1,3,5-Benzenetricarboxylic acid

D,L-3,5-Di-iodotyrosine
3-{2-Fluorophenyl)alanine
3-(4-Fluorophenyl)alanine
D,L-0-Phenylalanine
/-Lysine

d-Lysine

Glutamic acid

6,6,6-Trifluoronorleucine
3-(3-Chlorophenyl)alanine
2-Chloro-5-nitrobenzoic acid
D,L-Serine
Diethylmalonic acid
N-Propylalanine
N-Ethylalanine
D,L-N-Methylalanine
2-Nitrobenzoic acid
3-(2-Chlorophenyl)alanine
6-Bromo-2-methylolbenzoic acid
6-Chloro-2-methylolbenzoic acid
rf,/-Valine
t/,/-2-Aminobutyric acid
2-Benzyl-2-cyanopropionic acid
2-Amino-fl-pentanoic acid
(3,4-Dihydroxyphenylialanine

2-Chloro-3-hydroxysuccinic acid
3-HydroxygIutaric acid

</,/-Leucine
rf,/-Norleucine
.̂/-Alanine

fH-Caronicacid(ni-l,l-Dimethyl-2,3-
cyclopropanedicarboxyhc acid)

N-Ethylglycine
Glycine
N-Methylglycine
N-Propylglycine
N-n-Butylglycine
N-lsobutylglycine
2-Aminoisobutyric acid
(Methylsulfonyl)acetic acid
2-Cyano-2-cyclohexylacetic acid
2-Cyanopropionic acid
D,L-Tryptophane
1 ,2.3,5-Benzenetetracarboxylic acid

4- Aminobenzoic acid
2-0 vanoisobuty ric acid
Cyanoacetic acid
Pyruvic acid
O-Acetylcitric acid
3-Pentenoic acid
1,2,4-Benzenetricarboxylic acid

2-Chlorovinyl)acetic acid
Oxaloacetic acid
Flnoroacetic acid

T°C

25

25
24
24
25
25

25

20

25
25
25
25
25
25
25
25
25
25
20
20
25
25
25
25
25

25
25

25
25
25
25

25
25
25
25
25
25
25
25
25
25
25
25

25
25
25
25
25
25
25

25
25
25

pK,

2 12

2 n
2 12
2 13
2 16
2 16

2 16

2 16

2 164
2 17
2 17
2 2 1
2 2 1
2 2 1
222
222
222
223
2 2 5
226
2286
229
229
2 3 1 8

232

232
2 3 2

232
2335
234
234

234
2 35
235
235
235
235
236
236
2 3 7
237
238
238

238
242
246
2 '49
249
2 5 1
252

254
255
258

pK,

389
pK., = 4 70

648
901
905
9 15
9 18

pK3 = 1079

9 16
pK3 = 1081

4324
pK3 = 9 96

9463
891

4 15
729

10 19
1022

10 19

894

9744
983

9808
868

pK3 = 9 88

424
pK, = 9 56

974
983
987
8 3 1

1023

978
10 18
10 19
1025

10 12
1025

939
3 5 1

pK2 = 4 44
pK3 = 5 8 1

384
pK3 = 5 20

437
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TABLE XXVII. ACID DISSOCIATION CONSTANTS OF
ORGANIC ACIDS IN AQUEOUS SOLUTION

(Listed in order of increasing pKa) (Continued)

No

104
105
106
107
108

109
110
111
112
113
114

115
116

117
118

119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161

Name

Pheny Imalonic acid
2-Chloro-3-hydroxybutyric acid
2-Fluoroacrylic acid
2,4-Dioxo-n-pentanoic acid
2-Chloro-3-hydroxy-3-phenyl
propionic acid

2-Chloro-6-hydroxybenzoic acrd
2-Butynoic acid (Tetrolic acid)
l-Aminocyclohexanecarboxylic acid
Bromosnccinic acid
3-Hydroxy-2-naphthoic acid
5-Aminosalicylic acid (5-Amino-2-

hydroxybenzoic acid
Triethylsuccinic acid
Salicylic acid (2-Hydroxybenzoic acid)

2,4-Dichlorobenzoic acid
1,23-Benzenetricarboxylic acid

3,4-Dinitrobenzoic acid
3,5-Dinitrobenzoic acid
Guanidinoacetic acid
2-Bromobenzoic acid
Malonic acid
Chloroacetic acid
Ethylmethylmalonic acid
2-Iodobenzoic acid
2-Chloropropionic acid
(4-Nitrophenoxy (acetic acid
Bromoacetic acid
2-Chlorobenzoic acid
(4-Cyanophenoxy (acetic acid
Isopropylmalonic acid
(3-Nitrophenoxy (acetic acid
Phthalic acid
2-Chloroisobutyric acid
3,5-Dinitro-4-methylbenzoic acid
(2-C'yanophenoxy (acetic acid
2-Bromopropionic acid
Ethylmalonic acid
n-Propylmalonic acid
rf-Tartaric acid
Fumaric acid
(3-Cyanophenoxy (acetic acid
Benzilic acid

Methylmalonic acid
(2-Chlorophcnoxy (acetic acid
3,33- Trifluoropropionic acid
3-Aminobenzoic acid
(3-Chlorophenoxy (acetic acid
2-Hydroxy-3-chlorobutyric acid
(3-Fluorophenoxy)acetic acid
(2-Fluorophenoxy)acetic acid
4-Chlorophenoxy (acetic acid

(3-Bromophenoxy (acetic acid
a-Iodopropionic acid
(2-Bromophenoxy (acetic acid
3-Chlorolactic acid
4-Bromophenoxy (acetic acid
3-Iodophenoxy (acetic acid
4- Fluorophenoxy (acetic acid

T,°C

25
25
25
25
25

25
25
25
50
25
25

25
30

25
25

25
25
25
25
25
25
25
25
18
25
25
25
25
25
25
25
18
25
25
18
25
25
25
25
25
18

25
25
25
25
25
25
25
25
25
25
18
25
25
25
25
25

pK,

258
258
258
258
261

263
265
266
269
271
274

274
275,
(300)
276
280

282
282
282
285
286
286
286
286
288
289
290
292
293
294
295
295
297
297
297
297
299
2996
300
302
303
305

305
305
306
307
307
308
309
309
3 10
3 10
3 11
3 12
3 12
3 13
3 13
3 13

pK2

503

469

584

1238

420
pK3 = 5 87

565

643

538

541

583
584
434
438

576

473

No

162

163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202

203
204
205
206
207
208

210
211
212
213
214
215
216
217
218
219
220
221

Name

(2,4-Dichloro-6-methylphenoxy (acetic
acid

2-Cyanobenzoic acid
(3-Methoxyphenoxy (acetic acid
Ethyl-n-propylmalonic acid
4,4,4-Tnfluorocrotonic acid
(4-Iodophenoxy (acetic acid
(2-lodophenoxy (acetic acid
3,3-Difluoroacrylic acid
Dimethylmalonic acid
Phenoxyacetic acid
lodoacetic acid
3-Iodo-2-methylolbenzoic acid
2-Hydroxy-3-chloroisobutyric acid
(4-Methoxyphenoxy (acetic acid
(4-Methylphenoxy (acetic acid
m«o-Tartaric acid
2-Chlorocrotonic acid
2,4-Dihydroxybenzoic acid
(2-Methoxyphenoxy|acetic acid
(2-Methylphenoxy (acetic acid
Cyclopentane-l,l-dicarboxylicacid
3-Bromomandelic acid
3-Chloromandelic acid
2,6-Dimethylbenzoic acid
3-Iodomandelic acid
2-Fluorobenzoic acid
3-Chloro-2-methyIbenzoic acid
(4-Chloro-2-methylphenoxy (acetic acid
3-Bromo-2-methylbenzoic acid
m-3-Chloroacrylic acid
m-('yclopropane-l,2-dicarboxylic acid
(2,6-Dimethylphenoxy (acetic acid
Anthraquinone-1-carboxylic acid
3-Hydroxy-3-phenylpropionic acid
(/./-Mandelic acid
Anthraquinone-2-carboxylic acid
N-Formylglycine
2,4,6-Trimethylbenzoic acid
3-Nitrobenzoic acid
Cyclohexane-l,l-diacetic acid
2-Phenvlbenzoic acid (Biphenyl-2-
carboxyhc acid)

m«o-2,3-Diphenylsuccinic acid
(2,4-Dimtrophenyl (acetic acid
Tetramethylsuccmic acid
f/./-2,3-Diethylsuccinic acid
2-Phenoxybenzoic acid
2-Hydroxy-2-phenylpropionic acid

Terephthalic acid
2-/m-Butylbenzoic acid
3-Aminopropionic acid
4-Cyanobenzoic acid
3-(Methylamino)benzoic acid
3-Methoxy-2-methylolbenzoic acid
</,/-2,3-Diphenylsuccinic acid
2-Aminocyclohexanecarboxylicacid
3-Cyanobenzoic acid
3-Ethoxy-2-methylolbenzoic acid
Isophthalic acid
3-Ethyl-3-methylglutaric acid

T,°C

20

25
25
25
25
25
25
25
25
25
25
20
25
25
25
25
25
30
25
25
25
25
25
25
25
25
25
25
20
18
24
25
20
18
25
20
19
25
25
25
25

25
25
25
25
20
18

25
25
25
25
25
20
25
25
25
20
25
25

pK,

3 13

3 14
3 14
3 15
3 15
3 16
3 17
3 17
3 17
3 17
3 18
3 18
320
321
322
322
322
322
323
323
323
323
324
325
326
327
327
328
328
332
333
336
3 37
340
341
342
343
344
344
345
346

348
350
350
351
353
353

354
354
355
355
355
358
358
359
360
362
362
362

pK2

743

606

482

408

647

708

728
660

446

1021

460
670

430



TABLE X X V I I . ACID DISSOCIATION CONSTANTS OF
O R G A N I C ACIDS IN AQUEOUS SOLUTION

(Listed in order of increasing pKa) (Continued)

No

222
223
224
225

226
227
228
229
230
231
232

233
234
235
236
237
238
239
240
241
242
243
244

245
246
247
248
249
250
251
252
253
254
255

256
257
258
259
260
261
262
263
264

265
266
267
268
269
270
271
272
273
274
275
276
277
278

Name

3,3-Diethylglutanc acid
mevo-2.3-I)iethylsuccinic acid
(2,4-Dichlorophenoxy (acetic acid
Malonamic acid ( Malonic acid mono-
amide)

2-lsopropylbenzoic acid
Decahydronaphthyloxyacetic acid
2-Cyclohexyloxypropionic acid

lrans-3-CMoroaCTyKc acid
9-Anthracenecarboxylic acid
Ethoxyacetic acid
frartt-Cyclopropane-l,2-dicarboxylic

acid
N-Acetylglycine
1-Anthracenecarboxylic acid
2-Benzyl-2-phcnylsuccinic acid

3,3-Di-n-propylglutaric acid
Cyclopentyloxyacetic acid
3,3-Dimethylglutaric acid
ru-3-Aminocyclohexanecarboxylicacid

rf,/-N-Acetylalanine
N-Propionylglycine
2,3-Dimethylbenzoic acid
Formic acid

Phthalamic acid (Phthalic acid mono-
amide)

Glutaconic acid
me.vo-2.3-Dimclhylsuccinic acid

2-Ethylbenzoic acid

3-Methylcyclopentyl-l,l-diaceticacid
/rans-Cyclobutane-1 ,2-dicarboxylic acid
Cyclohexyloxyacetic acid

2-Hydroxybutyric acid
Cyclopentyl-l,l-diacetic acid
3-Bromobenzoic acid
3-Chlorobenzoic acid

(rans-Caronic acid (trans- 1 , 1 Dimethyl-
2,3-cyclopropanedicarboxyhcacid)

2,2-Diethylsuccinic acid

(/•an5-3-Aminocyclohexanecarboxylicacid
3-Iodobenzoic acid
(4-Nitrophenyl (acetic acid

m-3-Methylcyclohexyloxyaceticacid
Lactic acid
ra-Cinnamic acid

Hydroxyacetic acid
1 ,2,3-Cyclohexanetricarboxylic acid

r»-Cyclobutane-l,2-dicarboxylicacid
2-Methylcyclohexyloxyacetic acid
3-Fluorobenzoic acid

3-Hydroxybenzoic acid
2-Methylbenzoic acid
2,2-Diphenylglutaric acid

3-Phenoxybenzoic acid

2-<Bromomethyl)butyric acid
Diphenylacetic acid
2,2-Dibenzylsuccinic acid
Triphenylacetic acid
rram-Cyclopentane-l,2-dicarboxylicacid
4-Bromobenzoic acid

3-Nitrophenyl (acetic acid

T°C

25
25
20
25

25
25
25
18
20
18
24

25
20
20
25
25
25
15
25
25
25
25
25

25
25
25
25
20
25
18
25
25
25
25

25
15
25
25
25
25
25
25
23

19
25
25
30
25
20
20
18
25
20
25
25
25
25

pK.,

362
363
364
364

364
364
364
365.
365
365
365

367
368
369
369
370
3 70
370
372
3 7 2
3 74
374
3 7 5

3 77
3 77
3 79
3 79
3 79
380
380
380
3 8 1
382
382

384
385
3 8 5
385
3 8 5
386
388
389
389

390
390
390
390
3 9 1
3 9 1
3 9 1
392
394
396
396
396
397
397

pK2

7 12
646

5 13

649
731

629

508
594

674
5 6 1

677

532

485
pK3 - 8 83

589

978

538

666

585

No

279

280
281
282
283
284
285
286

287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
3 1 1
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338

Name

ra-Tetrahydronaphthalene-2,3-
dicarboxylic acid

4-Chlorobenzoic acid
2,5-Dimethylbenzoic acid
3-Bromopropionic acid
2-Hydroxy-2-methylbutyric acid

3-Cyanopropionic acid
3-Chloropropionic acid
(ran.s-Tetrahydronaphthalene-2,3-
dicarboxylic acid

(2-Nitrophenyl lacetic acid

3-Aminopentanoic acid
4-Aminobutyric acid

cis -Cyclobutane-l,3-dicarboxylic acid
2-Hydroxyisobutyric acid
(2-Iodophenyl lacetic acid
rranr-4-Nitrocinnamic acid

(2-BromophenyI)acetic acid
(2-Chlorophenyl)acetic acid
2-Methoxy benzole acid

3-Methoxybenzoic acid
3-Iodopropionic acid
<;,y-Cyclohcxane-l,3-dicarboxy lie acid

Ethylsuccmic acid
Iminodipropionic acid

Benzylsuccinic acid
fn?rt5-3-Nitrocinnamic acid
4-Fluorobcnzoic acid

(3-Chlorophenyl (acetic acid
4.4.4-Trifluorobuty ric acid

/ronj-2-Nitroeinnamic acid
3-Isopropoxybenzoic acid
2-Naphthoic acid
Succinic acid

(3-Iodophenyl)acetic acid
3-Ethoxybenzoic acid
2,2-Diphenyladipic acid

(4-Iodophenyl lacetic acid
2-Anthracenecarboxylic acid
;ra«5-Cyclohexane-l,4-dicarboxylic acid
4,4,5,5,6,6,6-Heptafluorohexanoicacid

2,4-Dimethylbenzoic acid

(ra«.j -Cyclohexane-1 ,2-dicarboxyhc acid
(4-Bromophenyl (acetic acid
(4-Chlorophenyl (acetic acid

Mesaconic acid
Benzoic acid
3-Propoxybenzoic acid
2-Ethoxybenzoic acid
3,4-Diphenyladipic acid
/ra'w-2-Chlorocinnamic acid

3-Fluoromandelic acid
(1-Naphthyl lacetic acid

(2-lsopropoxy (benzoic acid
2-Propoxybenzoic acid

3-Butoxybenzoic acid
( 4- Fluorophenyl (acetic acid
Acrylic acid
3-Methylglutaric acid
(2-Naphthyl lacetic acid
</y-Cyclopentane-l,3-dicarboxylicacid
5-Aminopentanoic acid

T°C

20

25
25
18
18
25
25
20

25
25
25
25
18
25
25
25
25
20
25
18
16
25
30
20
25
25
25
25
25
20
25
25
25
20
20
25
20
16
25
25
19
25
25
18
25
20
20
25
25
25
25
20
20
20
25
25
25
25
25
25

pK,

3 9 8

398
398
399
399
399
3996
400

4004
402
403
403
404
404
405
405
407
408
409
409
4 10
400
4 11
4 11
4 12
4 14
4 14
4 15
4 15
4 15
4 16
4 16
4 16
4 17
4 17
4 18
4 18
4 18
4 18
4 18
4 18
4 19
4 19
420
420
420
4 2 1
422
423
424
424
424
424
425
425
425
425
426
426
427

pK,

647

570

1040

5 3 1

546

961
565

5 6 1

580

593

5 19

541

551

431



TABLE XXVII. ACID DISSOCIATION CONSTANTS OF
O R G A N I C ACIDS IN AQUEOUS SOLUTION

(Listed in order of increasing pKa) (Continued)

No

339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365

366
367
368
369
370
371
372
373
374
375
376
377
378
379
380

381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396

398

399
400

Name

3-Methylbenzoic acid
2,2-Diphenylpimelic acid
3-Ethylglutaric acid
Angelic acid
rrany-3-Chlorocinnamic acid
3,5-Dimethylbenzoic acid
3-Isopropylglutaric acid
3-n-Propylglutaric acid
Phenylacetic acid
(ra/w-Oyclohexane-lJ-dicarboxylicacid
2,2-Diphenylsuberic acid
/ra«.s-Cyclopen(anc-l,3-dicarhoxylicacid
2,2-Diphenylazelaic acid
(3.4-[)imetboxyphenyl (acetic acid
3,4,5-Trihydroxybenzoic acid
f/<-Cyclohexane-l,2-dicarboxylicacid
4-Isopropylbenzoic acid
Vinylacelic acid
Glutaric acid
4-Ethylbenzoic acid
(4-Methoxyphenyl (acetic acid
4-Methylbenzoic acid
(4-Methylphenyl (acetic acid
(4-Ethylphenyl (acetic acid
4-Methoxycinnamic acid
lftms-Cyclohexane-l,2-diaceticacid
(4-lsopropylphenyl)acetic acid
//•ans-4-Aniinocyclohcxanecarboxylicacid
3-H vdroxycinnamic acid
4-/er(-Butylbenzoic acid
c/j-Crotonic acid
3,4-Di nethylbenzoic acid
trans -2-Bromocinnamic acid
ns-Cyclohexane-l,2-diacetic acid
<w-Cyclopentane-l,2-diaceticacid
(4-fer;-Butylphenyl (acetic acid
trans -Cyclopentane- 1 ,2-diacetic acid
//WK-4-Chlorocinnamic acid
Adipic acid
4-Cyanobutyric acid
trans -Ciaaamif acid
r/wu-3-Methylcinnamic acid
3-(AcetyIamino)propionic acid
2-lIreidoisobutyric acid
4-Methoxybenzoic acid
3-<4-Nilrophenyl)propionic acid
Pimelic acid
3-( l-Naphthoyl)propionic acid
3-Methylcyclohexyl-l,l-diacetic acid
4-Methylcyclohexyl-l,l-diaceticacid
5,5.5-Trifluoropentanoic acid
3-lJreidopropionic acid
3-(2-Nilrophenyl (propionic acid
Jra«i-2-Methylcinnamic acid
2-Methoxycinnamic acid
3-Hexenoic acid
Suberic acid
Azelaicacid

Succinamic acid (Succinic acid mono-
amide)

/ranv-4-Methylcinnamic acid
O-Acelylsalicylic acid (Aspirin)

T, "C

25
25
25
18
25
25
25
25
25
19
20
25
20
25
30
20
25
25
25
25
25
25
25
25
25
20
25

25
25
25
18
25
25
20
20
25
20
25
25
25
25
25
25
25
25
25
25
20
25
25
25
25
25
25
25
25
25
25

25

20
17

pK,

427
428
429
429
429
430
430
4 3 1
4 3 1
4 3 1
4 3 1
432
433
433
433
434
435
435
435
435
436
437
437
437
438
438
439

439
440
440
441
441
441
442
442
442
443
443
443
444
444
444
445
446
447
447
448
448
449
449
449
449
450
450
450
452
452
453

454

456
457

pK2

539
533

5 5 1
5 3 1

573
539
542
538

677

542

542

1055

545
542

543

542

542

608
6 10

540
540

No

401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419

420

421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442

443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460

Name

3-(2-Chlorophenyl)propionic acid
3-(3-ChlorophenyI)propionic acid
4-Methyl-3-penlenoic acid
os-3-Hydroxycyclohexanecarboxylicacid
2-Hydroxycinnamic acid
4-Hydroxybenzoic acid
Levulinic acid
2-Methyl-3-hydroxybutyric acid
3-(3-Methoxyphenyl (propionic acid
4-Acetylbutyric acid
2-Methylacrylic acid
3-Phenylpropionic acid
3-(2-Methylphenyl)propionic acid
4-Pentenoic acid
4-Ureidobutyric acid
3-(3-Methylphenyl)propionic acid
3-(4-MethyIphenyl)propionic acid
(4-Isopropoxy Ibenzoic acid
;ran.(-2-Hydroxycyclohexanecarboxylic
acid

;ra«.t-4-Hydroxycyclohex.necarboxylic
acid

3-(4-Methoxyphenyl)propionic acid
2-Pentenoic acid
rrans-Crotonic acid
4-Hydroxypentanoic acid
2-Hexenoic acid
4-Hexenoic acid
5-Hexenoic acid
2-Ethylpentanoic acid
2-EthylbuIyric acid
4-Phenylbutyric acid
Acetic acid
Isovaleric acid
4-Propoxybenzoic acid
4,4-Dimethylpentanoic acid
Cyclobutanecarboxylic acid
</,/-2-Methylpentanoic acid
S-Methyl-4-hexenoic acid
4-Methyl-2-pentenoic acid
3-<2-Methoxyphenyl (propionic acid
2-Methylbulyric acid
n-Butyric acid (n-Butanoic acid)
rran5-3-Hydroxycyelohexanecarboxylic
acid

Nicotinic acid
Cyclopropanecarboxylic acid
m-4-Aminocyclohexanecarboxylicacid
</,/-3-Melhylpentanoic acid
Isonicotinic acid
av-4-Hydroxycyclohexanecarboxylicacid
Isocaproic acid
n-Pentanoic acid (n- Valeric acid)
Isobutyric acid
Propionic acid (Propanoic acid)
4-Hvdroxyisocaproic acid
n-Hexanoic acid (»-Caproic acid)
n-Heptanoic acid
n-Octanoic acid (n-Capryhc acid)
Cyclohexylpropionic acid
</,/-2,3-Dimethylsuccinic acid
n-Nonanoic acid (Pelargomc acid)
Cyclohexylbutyric acid

T 'C

25
25
25
25
25
278

18
18
25
18
18
25
25
25
25
25
25
20
25

25

25
25
25
18
25
25
25
18
25
25
25
25
20
18
25
18
25
25
25
18
25
25

25
25
25
18
20
25
18
25
25
25
18
25
25
25
25
25
25
25

pK,

458
458
460
460
461
461

464
465
465
466
466
466
466
467
468
468
468
468
468

468

469
469
469
469
470
472
472
472
475
476
476
478
478
479
479
479
480
480
480
4 8 1
482
482

482
483
483
484
484
484
484
484
486
487
487
488
489
489
491
494
494
495

pK2

9 3 1

II 98

1062

1223

620

432



TABLE XXVII. ACID DISSOCIATION CONSTANTS OF
O R G A N I C ACIDS IN AQUEOUS SOLUTION

(Listed in order of increasing pKa) (Continued)

No

461
462
463
464
465
466

467

Name

Tiglic acid
3-(2-Naphthoyl)propionic acid
Cyclopentanecarboxylic acid
2,2-Dimethylbuty He acid
Trimethylacetic acid
3,3-Dimethylacrylic acid (3-Methyl-

crotonic acid)
rra«i-3-Methyl-2-pentenoic acid

T"C

18
20
25
18
25
25

25

pK,

496
496
499
503
505
5 12

5 13

pK, No

468
469
470
471

472
473

Name

m-3-Methyl-2-pentenoic acid
Ilaconic acid
Cilraconic acid
Ethylenediamine-N,N,N ,N'-letra-

acetic acid
Ethylenediamine-N.iS -diacetic acid
Kthvlenediamine-N.N -dipropionic acid

TT

25
18
18
25

30
30

pK,

5 15
5 5 4
6 17
627

642
6 8 7

pK.2

1095

946
960

433



EXPLANATIONS AND REFERENCES TO TABLES XXVII, XXVIII AND XXIX

The dissociation of an organic carboxyhc acid, phenol or the conjugate acid of an amme in aqueous solu-
tion is expressed by the equation

HAtq" + H2O = At,""' + H3O^

and the corresponding equilibrium constant Ke is given by

t- _ _A "i

where the a's are the activities of the species At low electrolyte concentrations flH,o ls virtually constant, and a
second constant, Ka, the thermodynamic dissociation constant, is defined as

Ka = -
(flHAfq") ('HA*") /HA*"

where the c's are the concentrations and the/'s are the activity coefficients of the species
The dissociation constants in the Tables are given in the more convenient pKa notation, where

pKa = -log Ka

For Table XXVII, HA±n = RCOOH, and A*"~l = RCOCT
For Table XXVIII , HA*" = ArOH, and A *"~ ' = ArCT
For Table XXIX, HA± n = RR'R"NH+ and A±n~l = RR'R"N(R, R' and R" may be alkyl or aryl

groups or a hydrogen atom)
For monobasic acids pKa = pK\
For dicarboxylic acids both pK\ and pK.} are given, pK\ is defined above, and pKi is the analogous disso-

ciation constant of the monoamon, A ± n ~ , obtained on the first dissociation For other dibasic acids such as
the conjugate acids of ammo acids, or diammes, pK\ is as defined above, and pKi is the dissociation constant
for the species obtained after the first protonation

For a comprehensive compilation of the dissociation constants of organic acids (including phenols) in
aqueous solution, as well as summary of the methods for pK determinations, see G Kortum, W Vogel
and K Andrussow, in Pure and Applied Chemistry, Vol 1, Butterworths, London, 1961, pp 190-536

For a comprehensive compilation of the dissociation constants of organic bases (especially amines) in
aqueous solution see D D Perrm, Dissociation Constants of Organic Bases in A queous Solution, Butterworths,
London, 1965

For general references including methods of determination of pK, and data for both acids and bases see
J F King, in Elucidation of Structures by Physical and Chemical Methods, Vol 1 (Ed K W Bently) (Tech-
nique of Organic Chemistry, Vol 9), Interscience, New York, 1963, Chapter 6, pp 318-401, H C Brown, D
H McDamel and O Hafliger in Determination of Organic Structures by Physical Methods, Vol 1 (Ed E A
Braude and F C Nachod), Academic Press, New York, 1955, Chapter 14, p 567

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives

428

Handbook of tables for Organic Compound Identification, © 1967 CRC



TABLE XXVIII. ACID DISSOCIATION CONSTANTS OF PHENOLS
IN AQUEOUS SOLUTION
(Listed in order of increasing pKa)

No

1

2
:
i
t

6
*

8(
10
1 1
12
13
14

15
16

17

18
19
20

21
22
23
24
25
26
27
28

29
30
31
33

34
35
36
37
38

39
40

41
42
43

44
45

46
47

48

49
50

Name

Picric acid (2,4,6-Trimtrophenol)

4-Hydroxypyrimidine
2-Hydroxypyrimidine
4-Chloro-2,6-dinitrophenol
2,6-Dinitrophenol
2,4-Dinitrophenol
2,6-Dinitrohydroqiiinone
8-Hydroxyquinoline
2,5-Dinitrophenol
3,4-Dinitrophenol
8-Hydroxyquinaldine
4-Methyl-8-hydroxyquinoline
3,4-Dimethyl-S-hydroxyquinoline
5-Formyl-2-nitrophenol(3-Hydroxy-4-nitro-

benzaldehyde)
S-Chloro-2-nitrophenol
5-Carboethoxy-2-nitrophenol (Ethyl 3-
hydroxy-4-mtrobenzoate)

5-Carbomethoxy-2-ni(rophenol (Methyl 3-
hydroxy-4-mtrobenzoate)

2,4-Dimethyl-8-hydroxyquinoline
3-Nitrocatechol
2-Ni(ro-5-phenylphenol(3-Hydroxy-4-
nitrobiphenyl)

2-Foraiylphenol (Salieylaldehyde)
5-Methoxy-2-nitrophenol
4-Nitrophenol
2-Nitrophenol
2,6-Dimethyl-4-nitrophenol
S-Methyl-2-nitrophenol
2,6-Dichlorohydroquinone
Vanillin (4-Formyl-2-methoxyphenol 4-

Hydroxy-3-methoxybenzaldehyde)
2-Nitrohydroquinone
4-l>orniylphenol(4-Hydroxybenzaldehyde)
4-(Methylsulfonyl)pfaenol
o- Vanillin (2-Formyl-6-methoxyphenol,
2-Hydroxy-3-methoxybenzaldehyde)

4-Cyanophenol(4-Hydroxybenzonitnle)
3-Formylphenol (3-Hydroxybenzaldehyde)
4-Acetylphenol
3,5-Dimethyl-4-(nielhylsulfonyl|phenol
4-Cyano-3,5-dimethylphenol(2,6-Dimethyl-4-

hydroxybenzonitnle)
3,5-Dimethyl-4-nitrophenol
4-Cyano-2,6-dimethylphenol(3,5-Dimethyl-4-

hydroxybenzonitnle)
2-CarboxamidophenoI (Salicylamide)
3-Nitrophenol
4-Carbobenzyloxyphenol (Benzyl 4-hydroxy-

benzoate)
2-Bromophenol
Phloroglucinol ( 1 ,3,5-Tnhydroxybenzene)

2-Iodophenol
4-Carbobutoxyphenol (n-Butyl 4-hydroxy-

benzoate)
4-Carbomethoxyphenol (Methyl 4-hydroxy-

benzoate)
2-Chloropbenol
4-Carboethoxyphenol (Ethyl 4-hydroxy-

benzoate)

T°C

25

20
20
25
25
25
21
20
25
25
25
25
25
25

25
25

25

25
25
25

25
25
25
25
25
25
25
25

21
25
25
25

25
25
25
25
25

25
25

20
25
25

25
25

25
25

25

25
25

pK,

029
(071
1 85
224
297
371
409
442
5 0 1 7
504
542
5 5 5
558
580
600

605
6 1 1

6 15

620
668
674

679
709
7 16
7 2 1
722
725
730
7396

763

766
7 8 3
7 9 1

795
800
805
8 13
8 2 1

825
827

8 3 7
838
8 4 1

842
845
(70)

846
847

847

848
850

pK2

859
9 17

9 14
9 8 1 3

1 0 3 1
1000
1005

1060

999

1006

888

No

51
52
53
54

55
56
57
58
59
60
61

62
63
64
65
66
67

68
69
70

71

72

73
74
75
76
77
78
79
80

81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

97

98
99

100
101
102
103
104
105

Name

2-Hydroxy-3-methoxybenzylamine
3-Hydroxypyndine
2-Fluorophenol
Isovamllm (5-Formyl-2-methoxyphenol 1-

Hydroxy-4-methoxybenzaldehyde)

3-Hydroxy-2-methoxybenzylamine
4-Hydroxy-3-methoxybenzylamine
3-Nitro-2,4,6-tnmethyl phenol
Sodium 4-hydroxybenzenesulfonate
Pyrogallol ( 1 2 3-Tnhydroxybenzene)
2-Methylhydroqumone (Toluhydroqumonc)
3-Chlorophenol

3-Bromophenol
3-Iodophenol
3-Acetylphenol
4-Iodophenol
Sodium 3-hydroxybenzenesulfonate
1-Naphthol

3-1 Mfthylsulfonyl (phenol
4-Bromophenol
3-FluorophenoI

1,4-Naphthohydroquinone ( 1 4 Dihydroxy
naphthalene)

4-Chlorophenol

Sodium 4-hydroxybenzoate
Resorcmol ( 1 3 Dihydroxybenzene)
Cateehol(l 2-Dihydroxybenzene)
4-Phenylphenol (4 Hydroxybiphenyl)
3-(Methylthio)phenol
4-<Methylthio)phenol
2,4,6-Tnmethylolphenol
2-Naphthol

3-Phenylphenol (3-Hydroxybiphenyl)
3-MeChdxyphenol
2,6-Dimethylolphenol
2-Ammophenol (2-Hydroxyanilme)
2,4-Dimethylolphenol
4-Methylolphenol
3-Methylolphenol
3-Aminophenol (3-Hydroxyamlme)
Sodium 4-hydroxybenzenephosphonate
3-Ethylphenol
2,6-Dimethylol-4-methylphenol
2-Methylolphenoi
4-Fluorophenol
Sodium 3-hydroxybenzoate
2-Methoxyphenol
Phenol

Eiigenol(4-Allyl-2-methoxyphenol)
2-Phenylphenol(2-Hydroxybiphenyl)
4-Ethylphenol
3-Methylphenol (m-Cresol)
3-Ethyl-5-methylphenol
3,5-Dimethylphenol
4-Methyl-2-methylolphenol
4-Methoxyphenol
Sodium 3-hydroxybenzenephosphonate

T°C

25
20
25
25

25
25
25
25
25
25
25

25
25
25
25
25
205

25
25
25

265

25

20
30
30
225
25
25
25
1 9 5

225
25
25
28
25
25
25
21 5
25
28
25
25
25
20
25
25

25
225
28
25
28
25
25
25
25

pK,

870
8 7 2
882
8889

889
894
898
901
9 0 1
905
908
(902
9 11
9 17
9 19
920
929

930
(985)
933
934
936
(928)
937

938

(942)

939
944
948
9 5 1
9 5 3
953
956
957 ,
(993)
964
965
966
9 7 1
977
982
983
987
990
990
992
992
992
994
998
999,
(995)
000
001
001
009
0 10
0 15
0 15
020
02

pK,

1052

1052
1042

11 64
1 1 62

1093

1 1 32
1208

992

434



TABLE X X V I I I . ACID DISSOCIATION CONSTANTS OF PHENOLS
IN AQUEOUS SOLUTION
(Listed in order of increasing pKa)

No.

106
107
108
109
110
1 1 1
112
1 1 3
114

Name

2-Ethylphenol
2,5-Dimethylphenol
4-Melhylphenol (p-Cresol)
2-Methylphenol (o-Cresol)
4-Indanol
3,4-Dimethylphenol
2,4,5-Tnmethylphenol
2,4-Dimethylphenol
2,3-Diniethylphenol

T,°C

28
24
25
25
25
25
25
25
25

pK,

102
1022
1026
1028
1032
1032
1045
1045
1050

pK2 No

1 1 5
1 1 6

1 1 7

118
119

120

Name

2,6-Dimethylphenol
2.4,6-Tnmcthylphenol

Hydroquinone ( 1 ,4-Dihydroxybenzene)

4-Hydroxypyridine
Tetramethylhydroquinone(Durohydro-

quinone)
2-Hydroxypyridine

T,°C

25
25

25

20
25

20

pK,

1059
1088,
(1099)
1085,
(996)

11 09
11 51

1 1 62

pK2

1 1 39

435



EXPLANATIONS AND REFERENCES TO TABLES XXVII, XXVIII AND XXIX

The dissociation of an organic carboxyhc acid, phenol or the conjugate acid of an amme in aqueous solu-
tion is expressed by the equation

HAtq" + H2O = At,""' + H3O^

and the corresponding equilibrium constant Ke is given by

t- _ _A "i

where the a's are the activities of the species At low electrolyte concentrations flH,o ls virtually constant, and a
second constant, Ka, the thermodynamic dissociation constant, is defined as

Ka = -
(flHAfq") ('HA*") /HA*"

where the c's are the concentrations and the/'s are the activity coefficients of the species
The dissociation constants in the Tables are given in the more convenient pKa notation, where

pKa = -log Ka

For Table XXVII, HA±n = RCOOH, and A*"~l = RCOCT
For Table XXVIII , HA*" = ArOH, and A *"~ ' = ArCT
For Table XXIX, HA± n = RR'R"NH+ and A±n~l = RR'R"N(R, R' and R" may be alkyl or aryl

groups or a hydrogen atom)
For monobasic acids pKa = pK\
For dicarboxylic acids both pK\ and pK.} are given, pK\ is defined above, and pKi is the analogous disso-

ciation constant of the monoamon, A ± n ~ , obtained on the first dissociation For other dibasic acids such as
the conjugate acids of ammo acids, or diammes, pK\ is as defined above, and pKi is the dissociation constant
for the species obtained after the first protonation

For a comprehensive compilation of the dissociation constants of organic acids (including phenols) in
aqueous solution, as well as summary of the methods for pK determinations, see G Kortum, W Vogel
and K Andrussow, in Pure and Applied Chemistry, Vol 1, Butterworths, London, 1961, pp 190-536

For a comprehensive compilation of the dissociation constants of organic bases (especially amines) in
aqueous solution see D D Perrm, Dissociation Constants of Organic Bases in A queous Solution, Butterworths,
London, 1965

For general references including methods of determination of pK, and data for both acids and bases see
J F King, in Elucidation of Structures by Physical and Chemical Methods, Vol 1 (Ed K W Bently) (Tech-
nique of Organic Chemistry, Vol 9), Interscience, New York, 1963, Chapter 6, pp 318-401, H C Brown, D
H McDamel and O Hafliger in Determination of Organic Structures by Physical Methods, Vol 1 (Ed E A
Braude and F C Nachod), Academic Press, New York, 1955, Chapter 14, p 567

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives

428
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TABLE X X I X . DISSOCIATION CONSTANTS OF
ORGANIC BASES IN AQUEOUS SOLUTION

(Listed in order of increasing pKa)
(The data relates to the acid dissociation constant (Ka) of the conjugate acid (BH + ) of the listed base (B))

No

1
2
3
4
5
6
7
8
9

10
1 1

12
13
14

15
16
17
IB
19
20
21
22
23
24
25
26
27
28
29

30
31
32
33
34
35
36
37
38
39
40
41

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

Name

2.4,6-Trinitroaniline
2,4-Dinitroaniline
2,6-Dinitro-4-methylaniline
2,4-Dichloro-6-nilroaniline
2,6-Dichloro-4-nitroaniline
N-Cyanodiethylamine
l-Amino-2-nitronaphthalene
4-Chloro-2-nitroaniline
Dicyanomethyl ethyl amine
2-Fluoropyridine
Pyrrole

2-Nitroanilme
Bis (cyanomethyl) amine
2-Chloropyridine

l-Amino-4-nitronaphthalene
Quinoxaline
N.N-Dimethyl-4-nitroaniline
Pyrazine
Diphenylamine
3-Nitropyridine
2-Bromopyridine
2-Cyanoaniline
2,6-I)imelhyl-4-nilroaniline
4-Nitroaniline
N-Chlorodiethylamine
2-Methyl-4-nitroaniline
2-Bromoquinoline
Tris (2-cyanoethyl) amine
Pyrimidine

2-Amino-3-nitronaphthalene
3-Mclhyl-4-nitroaniline
2,5-Dichloroaniline
4-Cyanoaniline
4-Cyano-N,N-dimethyl aniline
2-Iodopyridine
2,3-Dime(hyl-4-nitroanilinc
2,4-Dichloroanilme
l-Amino-3-nitronaphlhalene
3-Methoxy-5-nitroaniline
4-Aminobenzophenone(4-Benzoylanilme)
4-Aminoacetophenone(4-Acetylamline)

2-Aminoacetophenone(2-Acetylanilme)
Pyridazine
I-Amino-3-cyanonaphthalene
Cinnoline
1,2,4-Triazole
2,4-Dibromoaniline
2,6-Dibromoaniline
7-Nitroquinoline
2-Amino-4-nitronaphthalene
Thiazole
3-Nitroaniline
Pyrazole
2-Bromoaniline
l-Amino-7-nitronaphthalene
8-Nitroquinoline
3,5-Dimethyl-4-nitroaniline
2-Iodoaniline

T °C

25
25
25
25
20
25
25
25
25
25
25

25
25
25

20
20
25
27
25
25
25
25
22
25
25
2 4 5
25
25
20

25
25
22
25
25
25
25
25
25
25
25
25

25
20
25
20
25
15
25
20
25
20
25
25
25
25
20
25
25

pK,

-941
-453
-396
- 3 6 1
-255
-20
-1 74
-1 02
-06
-044
-027
( -38)

-026
02
049,
(072)

054
056
0607
065
079
0 8 1
090
095
098

00
02
04
05
1
23

(1 31)
48
50
57
74
78
82
96

200
207
2 11
2 17
2 19
(275 )
2 2 2
224
226
227
230
2 3
234
240
243
244
2466
248
253
255
255
259
260

pK2

-5 78

No

59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
1 1 1
1 1 2
1 1 3
114
1 1 5
1 1 6
1 1 7
1 1 8
119
120

Name

2-Amino-6-nitronaphthalene
N.N-Dinu-lhyl-3-nitroaniline
2-ChIoroaniline
2-Amino-4-cyanonaphthalene
l-Amino-3-bromonaphthalene
3-Bromoqmnoline
l-Amino-3-chloronaphthalene
S-Nitroquinoline
6-Nitroquinolme
l-Amino-5-nitronaphthalene
2-Amino-8-nitronaphthalene
3-Cyanoamline
1 -Amino-8-nitronaphthalene
l-Ammo-3-iodonaphthalene
3-Bromopyridine
3-Chloropyndine
l-Amino-6-nitronaphthalene
4-Methyl-3-nitroamline
3-Cyano-N,N-dimethylaniline
3-Fluoropyridme
2-Amino-5-nitronaphthalene
2-Methoxypyridme
2-Amino-7-mtronaphthalene
1 ,3-Bimethylpy razolc
2-Methoxyquinoline
3-Acetylpyridine
4-Hydroxypyndine
2-Fluoroanilme
l-Amino-4-bromonaphthalene
3-Iodopyridine
l-Amino-3'inethoxynaphthalene
l-Amino-3-hydroxynaphthalene
l-Amino-5-chloronapbthalene
2-Ammo-4-chloronaphthalene
4-Ammofltiorene
2-Aimno-4-bromonaphthalene
2-Amino-4-iodonaphthalene
l-Amino-7-chloronaphthalene
l-Amino-6-chloronaphthalene
Quinazoline
3-Chloroaniline
4-Bromo-2,6-dimethylaniline
3-Methylpyrazole
3-Ammoacetophenone(3-Acetylanihne)
3-Fluoroanilme
4-Bromo-2-methylaniline
3-Bromoanihne
2-(Methylthio)pyridine
3-Iodoaniline
5-Bromoquinoline
l-(Methylamino)naphthalene
2-Amino-7-chloronaphthalene
4-Bromopyridine
4-Iodoaniline
2-Aminobiphenyl
3,5-Dimethoxyaniline
4-Chloropyridine
4-Bromoaniline
1-Aminofluorene
l-Amino-6-methoxynaphtbalene
1-Aminonaphthalene
2,6-Dimethylaniline

T,°C

25
25
25
25
25
25
25
20
20
25
25
25
23
25
25
25
25
25
25
25
25
25
25
25
20
25
20
25
25
25
25
25
25
25
25
25
25
25
25
20
25
25
25
25
25
25
25
20
25
25
27
23
20
2S
22
25
20
25
25
25
25
25

pK,

262
263
265
266
267
269
269
269
2 7 2
273
273
2748
279
2 8 2
284
284
289
296
2969
297
3 0 1
306
3 10
3 1 1
3 16
3 18
320
320
3 2 1
325
326
330
334
3 3 8
339
340
341
348
348
349
352
354
356
356
3 5 7
358
358
359
361
362
367
3 7 1
3 7 8
378
382
382
384
386
387
390
392
395

pK2

1 1 12

436



TABLE X X I X . DISSOCIATION CONSTANTS OF
ORGANIC BASES IN AQUEOUS SOLUTION

(Listed in order of increasing pKa) (Continued)
(The data relates to the acid dissociation constant (Ka) of the conjugate acid (BH + ) of the listed base (B))

No

121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182

Name

8-Aminoquinoline
l-Amino-5-hydroxynaphthalene
l-Amino-3-melhylnaphthalene
1 - Amino-6-hydrox ynaphthalene
4-Chloroaniline
3-(Melhylthio)aniline
4-lodopyridine
2-Amino-4-methoxynaphthaIene
2-Amino-5-hydroxynaphthalene
1 -Amino-7-methoxynaphthalene
3-Bromo-4-methoxyaniline
1-Aminoanthracene
2-Aminonaphthalene
N-Allylaniline
3-Ethoxyaniline
H Ethylamino (naphthalene
2-Amino-7-methoxynaphthalene
I-Amino-7-hydroxynaphthalene
3-Methoxyaniline
4-Aminobiphenyl
4-Bromo-N,N-dimethylaniIine
3-Ammobiphenyl
2-Amino-7-hydroxynaphthalene
2,3,5,6-Tetramethylaniline
2-Bromo-N,N-diniethylanilinc
4nMc(hyIthio)anilinc
2-n-Propylaniline
Tris(2-chloroethyl)amine
2-Ethylaniline
2,4,6-Trimethylaniline
3,5-Dimethylpyrazole
3-( Mcthylthio Ipyridine
2-Isopropylaniline
N-Isobutylaniline
2-Elhoxyaniline
2-Methylaniline
l-Amino-5,6,7,8-tetrahydronaphthalene
Phenanthridine
2-Melhoxyaniline
2,5-Dimelhylaniline
H Cyanomethyl Ipyridine
(Cyanomethyl) diethyl amine
Bis(2-Cyanoethyl) ethyl amine
2-( Dimethylamino Inaphthalcne
Aniline
5-Methylquinoline
N,2-Dimethylaniline
2-Aminofluorene
2-Amino-6-methoxynaphthalene
4-Fluoroaniline
3-ter r-Butylaniline
3-lsopropylaniline
2,3-Dimethylaniline
3-Methylaniline
3-Ethylaniline
l,2-Diaminobenzene(o-Phenylenediainine)
N-n-Propylaniline
Quinoline
3-Aminofluorene
1 -( Dimethylamino {naphthalene
N-Methylaniline
2,4-Dimethylaniline

T,°C

20
25
25
25
25
25
20
25
25
25
23
25
25
25
25
25
25
25
25
29
25
17
25
25
25
25
25
25
25
25
25
20
25
25
28
25
16
20
25
25
25
25
25
25
25
25
23
25
25
25
25
25
25
25
25
25
25
25
25
28
25
25

pK,

395
396
396
397
400
400
402
405
407
407
408
4 1
4 16
4 17
4 17
4 18
4 19
420
420
422
4232
425
4 2 5
430
4 3 1
435
436
437
437
437
438
442
442
443
443
444
447
448
452
453
455
455
455
4566
4603
462
462
464
464
465
466
467
470
470
470
474
479
481
482
483
4848
489

pK 2

06

No

183
184
185
186
187
188
189
190

191
192
193
194
195
196
197
198
199
200
201
202
203
204
205

206
207
208
209
210
2 1 1
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242

Name

8-Methylquinoline
3,5-Dimethylaniline
3-Aminoquinoline
3-Methoxypyridine
4-revf-Butylaniline
3,5-Di-;?/-f-butylaniline
2-Vinylpyridine
1 ,3-Diaminobenzene
(m-Phenylenediainine)

N,3-DimethylaniIine
2-fm-Butylaniline
6-Methoxyquinoline
N,N-[)imethylaniline
4-Methylaniline
3-Hydroxypyridine
N-F'.thylaniline
N-n-Butylaniline
3,5,6-Trimethylaniline
2-Benzylpyridine
6-Methylquinoline
2-Amino-5,6,7,8-tetrahvdronaphthalene
3,4-Dimethylaniline
4-Ethoxvanilme
4-Methylqumoline

Pyridme
Bisl 2-cv anoethy 1 laminc
7-Methylqumoline
N-Cvclopentylaniline
5-Aminoindane
4-Methoxyaniline
Aminoacetonitrile
N,N,3-Trimethylaniline
N.4-Diniethylaniline
Isoquinoline
N-n-Hexylaniline
5-Aminoquinoline
2,2,2-Trichloroethylamine
Benzimidazole
1-Methylbenzimidazole
3-Elhylpyridine
1-Ethylbenzimidazole
6-Aminoquinoltne
N-Cyclohexylaniline
4-Vinylpvridine
N,N,4-Trimethylaniline
3-Methylpyridine
4-Methylbenzimidazole
N,N-Di-n-propylaniline
2-Methylquinoline
1-Isopropylbenzimidazole
3-Isopropylpyridine
2-;m-Butylpyridine
N-Isopropylaniline
S-Methylbenzimidazole
3-re/Y-Butylpyridine
2-lsopropylpyridine
4-Ethylpyridine
2-Ethylpyridine
2-Methylpyridine
4-(Methylthio)pyridine
2-Hexylpyridine

T°C

25
25
20
25
25
25
25
25

21
25
20
25
25
25
24
25
205
25
25
17
25
28
25

25
25
25
25
16
25
25
25
23
20
19
20
20
25
25
25
25
20
25
25
25
25
25
23
25
25
25
25
25
25
25
25
25
25
25
20
25

p K ,

491
491
491
491
495
497
498
498

500
503
503
5068
508
5 10
5 12
5 12
5 12
5 13
5 15
5 17
5 17
520
520.
(559

525
526
529
530
5 31
531
534
5344
536
542
542
542
S47
553
554
556
559
559
560
562
5627
563
565
568
569
571
572
576
577
578
582
583
587
589
594
594
595

P K 2

241

860

437



TABLE X X I X . DISSOCIATION CONSTANTS OF
O R G A N I C BASES IN AQUEOUS SOLUTION

(Listed in order of increasing pKa) (Continued)
(The data relates to the acid dissociation constant (Ka) of the conjugate acid (BH + ) of the listed base (B))

No

243
244
245
246
247
248
249
250

252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304

Name

2-n-Propylpyridine
4-rfrt-Bulylpyridme
2-Pcntylpyridine
4-Isopropylpyridinc
4-Methylpyridine
3-Aminopyridine
N,N,2-Trimethylaniline
N,2,6-Trimethylaniline

2-Methylbenzimidazole
l,4-Diaminobenzene(/;-Phenylenediamine)
2-Isopropylbenzimidazole
2-Ethylbenzimidazole
N,N-Di-fl-butylaniline
2,5-Dimethylpyridine
2-Phenylimidazole
Bis(2-chloroethyl)methvl amine
4-Methoxyquinoline
3,4-Dimethylpyridine
4-Methoxypyridine
Bis(2-chloroelhyl) ethyl amine
1,2-Dimethylbenzintidazole
23-Dimethylpyridine
2,6-Dimethylpyridine
7-Aminoquinohne
iN.N-Diethylaniline
4-Ethoxypyridine
2-Aminopyridine
2.4-Dimethylpyridine
Imidazole
N-«?«-Butylaniline
(2-Cyanoethyl) dimethyl amine
2-Benzyl-2-pyrroline
2-Aminoquinoline
N,N-Di-isopropylamline
N-Methylmorpholine
2,4,6-Trimethylpyridine
4-Methylimidazole
13-Triazine
N-Ethylmorpholine
2-Cyanoethylamine
Tris( 2-hydroxyethyl )amine
2-Methylimidazole
N-Methylaziridine
N-n-Butylaziridine
2-Ethyl-2-pyrroline
2,3,5,6-Tetramethylpyridine
2-Cyclohexyl-2-pyrroline
N-Ethylaziridine
Aziridine
N,2-Diethylaziridine
2-Ethylaziridine
Triallylamine
Morpholine
2,4-Dimethylimidazole
2-Bromoethylamine
Bis(2-hydroxyethyl) methyl amine
l,2-Bis(furfurylamino)ethane
2.2-Dimethylaziridine
;ra«.s-2,3-Dimelhylaziridine
o!-2,3-Dimethylaziridine
(2-Chloroethyl) diethyl amine

T°C

25
25
25
25
25
25
25
25

25
25
25
25
19
25
25
25
30
25
25
25
25
25
25
20
22
20
25
25
25
25
29
25
20
25
25
25
25
25
25
29
25
25
25
25
25
20
25
24
25
25
25
25
25
25
24
25
20
25
24
23
25

p K ,

5 9 7
599
600
602
603
603
6 1 1
6 12

6 19
6 2
6 2 1
627
630
640
640
643
645
646
647
655
655
657
660
6 6 1
6 6 1
667
6 7 1
677
695
700
7 0
706
730
7 3 7
7 3 8
743
7 5 1 8
7 6
767
7 7
7762
7 8 5
7 8 6
786
7 8 7
790
7 9 1
793
801
8 18
829
8 3 1
8 3 3
836
849
852
8 6 1
864
869
872
880

pK,

267

574

No

305
306
307
308
309
310
3 1 1
3 1 2
3 1 3
314
3 1 5
316
3 1 7
3 1 8
319
320
321

322
323
324
325
326
327
328
329
330
331
332
333
334
335

336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361

362

Name

Bis(2-hydroxyethyl lamine
N,N-Dimethylbenzylamine
3-Bromopropylamme
l,2-Bis(dimethylamino)ethane
l-{ Ammoethyl ) benzene
2-Acetoxyethylamine
4-Aminopyridine
4-Aminoquinoline
(3-Cyanopropyl) diethyl amine
3-Methoxybenzylamine
2-Methylbenzylamine
1-Aminoindane
Jran.s-l-Amino-2-hydroxycyclopentane
Oiallylamine
Dimethyl (2-hydroxyethyl) amine
3-Methylbenzylamine
Benzylamme

4-Methylbenzylamine
3,4-Dimethoxybenzylamine
2,3-Dimethoxvbenzylamme
2-1 Phenethylamino jethylamine
N,N-Diethylbenzylamme
4-Methoxybenzylamine
2-i \1elhylthiolethylamine
2-Hydroxyelhylamine
2-{Dimethylamino)ethylamine
N-Methylbenzvlamme
l,2-Bis(diethylamino)ethane
2-Aminoindane
N-Propylbenzylamme
1 ,2,3- Triammopropanc

2-Methoxyethylamine
5-Bromo-n-pentylamine
;ra«v-l-Amino-2-hydroxycyclohexane
l-Ammo-l,2,3,4-tetrahydronaphthalene
N-Ethylbenzylamine
3,3,3-Trichloro-n-propylamine
1-Allylpipendine
2-Methoxybenzylamine
ns-l-Amino-2-hydroxycyclopentane
2-( Furfurylammolethylamine
m-l-Amino-2-hydroxycyclohexane
Piperazine
Trimethylamine
Phenethylamine((2-Aminoethyl)benzene)
Diethyl 2-hydroxyethyl amine
l-Methyl-3-pyrroline
1,2-Diaminoethane ( 1 ,2-Ethylenediamme)
ctf-l,2-Diaminocyclohexane
2-Amino-l,2,3,4-tetrahydronaphlhak'ne
Tri-n-butylamine
4, 4.4-1 richloro-n-buty lamine
trans -\ ,2-Diaminocyclohexane
3-Hydroxypropylamine
meso-2,3-Diaminobutane
</,/-2,3-Diaminobutane
1 ,2-Diaminopropane
( 1 ,2-Propylenediamme)

ns-Neobornylamine

T'C

25
25
21
30
25
25
25
20
25
25
25
225
25
25
20
25
25

25
25
25
25
25
25
20
25
25
25
25
21 5
25
20

20
21
25
20
25
20
25
25
25
20
25
25
25
25
20
25
25
20
17
25
20
20
25
25
25
25

25

pK,

888
891
893
897
908
9 1
9 1 1 4
9 13
9 13
9 15
9 19
9 2 1
928
929
9 3 1
9 3 3
935,
(962)

936
939
941
944
944
947
949
9498
9 5 3
9 5 4
955
9 5 7
958
959

9 6 1
962
963
963
964
965
965
970
970
9 7 2
9 7 2
9 8 1
9 8 1
984
987
988
9928
993
993
993
993
994
996
997

1000
1000

1001

PK2

5 8 5

659

663

6 18

795,
pK3 =
372

620

5 5 5

6848
6 13

647

692
691
7 13

438



TABLE X X I X . DISSOCIATION CONSTANTS OF
O R G A N I C BASES IN A Q U E O U S SOLUTION

(Listed in order of increasing pKa) (Continued)
(The data relates to the acid dissociation constant (Ka) of the conjugate acid (BH + ) of the listed base ( B ) )

No

363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382

383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416

Name

2-( Piethylamino)ethylamine
1-Methylpiperidine
Dimethyl isobutyl amine
5,5,5-Trichloro-n-pentylamine
2-(Methylaitiino)efhylamine
cis-l ,2,6-Trimethylpiperidine
2,2-Dimethyl-n-propylamine
1 ,2-Bis( methylamino ) ethane
Dimethyl propyl amine
Dimethyl ethyl amine
fraM-Bornylamine
1,2,2,4-Tetramethylpiperidine
n-Butyl dimethyl amine
1,2-Dimethylpyrrolidine
1 ,2-Dimethylpiperidine
1 ,5-Diaminopentane
Tri-n-propylamine
l,2-Bis(propylamino)ethane
2-(Butylamino)ethylamine
1,3-Diaminopropane
( 1 ,3-Propylenediamme)

2-Benzylpyrrolidine
Tri-isobutylamine
N-Methylpyrrolidine
2-(propylamino)ethvlamine
4-Hydroxy-rt-butylamine
1 ,2-Bisl isopropylamino lelhane
1-n-Propylpiperidine
3-Aminopentane
3-Aminocyclohexene
1-fl-Butylpiperidine
1-Ethylpiperidine
l,2-Bis(ethylamino)ethane
Diethyl methyl amine
5-Hydroxy-l-pentvlamine
Dimethyl isopropyl amine
frans-l-Amino-4-methylcyclohexane
( Aminomethyl Icyclohcxane
m-l-Amino-2-methylcyclohexane
2-Aminooctane
/r0rt5-l-Amino-2-methylcyclohexane
m-l-Amino-3-methylcycIohexane
2-(Ethylamino)ethylamine
Dimethyl sec-butyl amine
6-Hydroxy-n-hexylamine
6-Bromo-fl-hexylamine
1-Aminoheptadecane
1-Aminodocosane
1-Aminooctadecane
1-Aminopentadecane
fl-Butylamine
1-Aminohexadecane
(ran.?-l-Amino-3-methylcyclohexane
l-Aminotetradecane
2-( Isopropylamino lelhylamine

T°C

25
25
20
20
20
30
25
25
20
20
25
30
25
26
25
25
25
25
25
25

25
25
25
25
20
25
265
25
25
26
23

-25
20
23
20
25
25
25
25
25
25
25
20
21
21
25
25
25
25
25
25
25
25
25

pK,

1002
1008
1008
10 12
10 15
10 15
10 15
10 16
10 16
10 16
10 17
10 18
10 19
1020
1022
1025
1026
1027
1030
1030

1 0 3 1
1032
1032
1034
1035
1040
1041
1042
1042
1043
1045
1046
1046
1046
1047
1048
1049
1049
1049
1051
1056
1056
1057
1060
1060
1060
1060
1060
1061
1061
1061
1061
1062
1062

pK;

707

6 86

7 40

9 13

753
7 5 3
8 29

754

7 59

770

763

770

No

417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468

469
470

Name

n-Pentylamine
rt-Undecylamine (n-Hendecylamine)
n-Nonylamine
Acridine
n-Octylamine
Methylamine
l-Ethyl-2-methylpiperidine
rt-Heptylamine
2-Aminoheptane
Cyclohexylamine
wr-Butylamine
/<T/-Bulyl dimethyl amine
n-Propvlamine
1,2,2,6-Tetramelhylpiperidine
Ethylamine
Isobutylamine
3-<Trimethylsilyl)-n-propylamine
Dimethylamine
Triethylamine
2-Cyclohexylpyrrolidine
1,4-Diaminobutane
Di-isobutylamine
t ,6-Diaminohexane
Di-isoamylamine
Quinuclidme
2-Methylpiperidine
2-(Trimethylsilyl)ethylamine
Di-n-tndecylamine
Di-n-octadecylamine
1 ,8-Diammooctane
Di-n-propylahiine
Di-«-dodecylamine~
Di-n-pentadecylamine
Di-n-hexylamine
Di-n-octylamine
2.2.4-Trimethylpiperidine
Cyclohexyl methyl amine
Diethylamine
2,2,6,6-Tetramethylpiperidine
Azepine
ra-2,6-Dimethylpiperidine
3-Methylpiperidine
Piperidine
Di-isopropylamine
Di-n-pentylamine
2,2,6-Trimethylpiperidine
(i?rt-Butylamino)cyclohexane
Di-w-butylamine
1 .2,2.4,4-Pentamethy Ipiperidine
Pyrrol idine
Azetidine
Isopropylamine

l,2-Dimethyl-2-pyrroline
Acetamidine(Methylamidme)

T,°C

25
25
25
25
25
25
25
25
'5
25
25
20
25
30
25
25
25
25
25
25
20
21
25
278
25
25
25
25
25
20

fy
25
25
25
25
30
25
25
25
25
25
25
25
21
26
30
25
25
25
25
25
25

25
25

pK.,

1063
1063
1064
1065
1065
10657
1066
1066
1067
1068
1068
1069
1069
1070
1070
1072
1073
1073
1075
1076
1080
1091
1093
1094
1095
1095
1097
1 1 00
1 1 00
1 1 00
1 1 00
11 00
11 00
11 01
11 01
11 04
11 04
1 1 04
1 1 07
1 1 07
1 1 07
1 1 07
11 123
1 1 13
11 16
11 21
1 1 23
1 1 25
1 1 25
11 27
1 1 29
11 54,
(1063)
1 1 90
1240

pK2

935

983

10 1

439
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4000

INFRARED CORRELATION CHART No. 3

Prepared from information supplied by Beckman Instruments

This chart presents some correlations between structure and the
carbonyl vibrations of some classes of organic compounds. In all
cases the absorption bands are strong and fall within the range
of 1900-1500 cm-'.
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FAR INFRARED VIBRATIONAL FREQUENCY CORRELATION CHART

Based on evidence compiled by James E. Stewart of Beckman Instruments.
This chart shows the vibrational frequency correlation in the far infrared region.
Because research is continuing in the far infrared region, this chart is not
all-inclusive.
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FAR INFRARED VIBRATIONAL FREQUENCY CORRELATION CHART (Con't.)
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CHARACTERISTIC NMR SPECTRAL POSITIONS

FOR HYDROGEN IN ORGANIC STRUCTURES
By permission from Erno Mohacsi, J. of Chemical Education, 41, 38 (1964)

This table is useful for quick qualitative determination of proton spectrum lines by providing
a tabulation of line positions obtained using tetramethylsilane as an internal reference. The
listing has been kept as simple as possible for this purpose. The proton spectrum lines are
arranged according to the chemical shift relative to tetramethylsilane and are given in
values of ^ and <r. The purpose of this table is to supplement tables available in standard
references and to summarize information available 'n the literature.

<CH3)4Si
CH3 — CH2 — , (CH3)3CH — (CH3)4C
CH3CH2—
R—SH

(rH3)3OH

£u" ^ 1 CH°. COR. COPh, COOH

•^rn x 1

(rH3ro)iO

CHz X >N (cyclic tert) NHCOCH3
*r^ x J NHSOzPh, Quart salt

r.H,f.n
CH2— C(CH3)2
r.Hz r(r.H,l X \ CHO, COCH3, COOCH3

<CH3)2C CH X | CNUBr"cH~CH' ™
CHz NH2
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MISCIBILITY OF ORGANIC SOLVENT PAIRS

Table A

Doctor J. S. Drury

Industrial and Engineering Chemistry Vol. 44, No. 11, Nov. 1952

(Reprinted by permission)
The classifications were made by shaking together 5 ml. of

each of the solvents listed in a test tube for 1 minute, then
allowing the mixture to settle. If no interfacial meniscus was
observed, the solvent pair was considered miscible. If such a
meniscus was present, the solvent pair was regarded as immis-
cible. The classification of immiscible is a qualitative one since
solvent pairs may exhibit some degree of partial miscibility
while existing as separate phases. Solvent pairs possessing a
pronounced degree of partial miscibility are designated by the
symbol Is.

1inu puno

5.
|
O

1
2
3
4

5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
•25
26
27
28
29
30
31
32

33
34
35
36
37

38
39

40
41
42

Compounds

Acetone
Acetyl acetone
Adiponitrile
2-Amino-2-methyl-

1-propanol
Benzaldehyde
Benzene
Benzin
Benzonitrile
Benzothiazole
Benzyl alcohol
Benzyl mercaptan
Butyl acetate
Butyl alcohol
n-Butyl ether
Capryl alcohol
Carbon tetrachloride
Diacetone alcohol
Diethanolamine
Diethyl Cellosolve
Diethyl ether
Dimethylaniline
Di-Ar-propylaniline
Ethyl alcohol
Ethyl benzoate
Ethyl isothiocyanate
Ethyl thiocyanate
Ethylene glycol
2-Ethylhexanol
Formamide
Furfuryl alcohol
Glycerol
Hydroxyethyl-

ethylenediamine
Isoamyl alcohol
Isoamyl sulfide
Isobutyl mercaptan
Methyl disulfide
Methyl isobutyl
ketone
Nitromethane
Dibutoxytetra-

ethylene glycol
Pyridine
Tri-n-butylamine
Trimethylene glycol

V
Cc
c
u
<

^
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
VI

M
M
M
M
M

M
M

M
M
M
M

I 
ac

et
on

e

>>
a

•o

M

M

R
M
M
M
M
M
M
M
M
M
M
M
M
M
R
M
M
M
M
M
M
M
M
M
M
M
VI

R
M
M
M
M

M
M

M
M
M
M

1
OJs
N —°s0 M
•g 0.

•?!
(N

M
R
M

M
M
I
M
M
M
I
M
M
Is
M
M
R
M
M
M
M
I
M
M
R
M
M
M
M
M
M

M
M
I
M
M

M
M

M
M
I
M

OJ
C

'c

M

M
M

M

M

M
M

M
M
M

.I
de

hy
de

a
a
IV
m

M
M

M

M
M

M

M
M
M
M
M
M
I
M
M
M

M
M

s
M
M
VI

R
M

M
M

M
M

M

<D
c
4)
N
C
OJa

N
M
M

M
M

M
M
M
M
M
M
M
M
M
M
"s
I
M
M
M
M
M
M
M
M
I
M
I
M
I

I
M
M
M
M

M
I

M
M
M
I

_c
c
OJ
a

M
IV

I
M
M

I

M
M
M
M
M
I
I
M
M
M

\i
M

M
VI

s
M

M
M

M
M

1 
al

co
ho

'

e>
a
CJ
«

M
M
M

M
M
M
I
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M

M
M

M
M
M
M

ac
et

at
e

*r*
*
a

M
\
M

M
M
M
M
M
M
M
M
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MISCIBILITY OF ORGANIC SOLVENT
PAIRS (Continued)

Tables B and C
W. M. Jackson and J. S. Drury

Reprinted from Vol. 51 pp. 1491 to 1493, December 1959.
Copyright 1959 by the American Chemical Society and reprinted
by permission of the copyright owner.

The classifications were made at 20°C in the following manner One-
milhhter portions of each solvent comprising a pair were shaken together for
approximately a minute If no mterfacial meniscus was observed after the
contents of the tube were allowed to settle the solvent pair wag considered
to be miscible, M If a meniscus was observed without apparent change in
the volume of either solvent the pair was regarded as immiscible, I This
classification is a qualitative one since solvent .pairs may exhibit various
degrees of partial miscibihty while existing as separate phases If an obvious
change occurred in the volume of each solvent but a meniscus was present,
the pair was classified as partially miscible, S The designation R indicates
that the two solvents reacted
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MISCIBILITY OF ORGANIC SOLVENT
FAIRS (Continued)

Table C
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EMERGENT STEM CORRECTION FOR
LIQUID-IN-GLASS THERMOMETERS

Accurate thermometers are calibrated with the entire stem immersed in the bath which determines
the temperature of the thermometer bulb. However, for reasons of convenience it is common
practice when using a thermometer to permit its stem to extend out of the apparatus. Under these
conditions both the stem and the mercury in the exposed stem are at a temperature different from
that of the bulb. This introduces an error into the observed temperature. Since the coefficient
of thermal expansion of glass is less than that of mercury, the observed temperature will be less
than the true temperature if the bulb is hotter than the stem and greater than the true tem-
perature, providing the thermal gradient is reversed. For exact work the magnitude of this
error can only be determined by experiment. However, for most purposes it is sufficiently accurate
to apply the following equation which takes into account the difference of the thermal expansion
of glass and mercury:

Tc = T0 + F x L(T0 - Tm)

Where Tc = corrected temperature
TO = observed temperature
Tm = mean temperature of exposed stem. The mean temperature of the exposed stem

may be determined by fastening the bulb of a second thermometer against the mid-
point of the exposed liquid column.

L = the length of the exposed column in degrees above the surface of the substance
whose temperature is being determined.

F = correction factor. For approximate work and when the liquid in the thermometer is
mercury a value for F of 0.00016 is generally used. For more accurate work
with mercury filled thermometers values as given in the following table are used.
For thermometers filled with organic liquids it is customary to use 0.001 for the
value of F.

Values of F for various glasses

Tm°C.

50
150
250
350

Corning
0041

0.000157
0.000159
0.000163
0.000168

Corning
8800

0.000166
0.000167
0.000168
0.000173

Corning
8810

0.000156
0.000157
0.000161
0.000166

Jena
16 III

0.000158
0.000158
0.000161

Jena
59 III

0.000164
0.000165
0.000170
0.000177
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CORRECTION OF BOILING POINTS TO STANDARD PRESSURE

BY H. B. MASS AND R. F. NEWTON

This correction may be made by using the equation:

(273.1 + 0(2.8808 - log/>) ...
A; = — (1)

</> + .15(2.8808 - log/?)

where Ar = degrees C to be added to the observed boiling point.
t = the observed boiling point.

log/) = the logarithm of the observed pressure in millimeters of mercury.
<j> = the entropy of vaporization at 760mm.

The value of </> may be estimated from the graph and the table. Substances not included in
the table may be classified by grouping them with compounds which bear a close physical or
structural resemblance to them.

Example 1. Benzene boils at 20°C. at 75 mm pressure. What is its normal boiling point?
We do not find benzene in the table but we find hydrocarbons in group 2, and a group 2 compound
with a boiling point of 20° has a <p of 4.6.

Substituting in the equation

_ (273.1 + 20) (2.8808 - 1.8751) =

' ~ 4.60 + .15(2.8808 - 1.8751)

Adding this to 20° gives 82° as a first approximation.
The graph shows that the <j> for a compound of group 2 boiling at 82° is 4.72 instead of 4.60

which we originally used. Since <j> is in the denominator, this increase will lower our At by
the ratio, 4.60/4.72, or the corrected At is 62 x 4.60/4.72 = 60.4. Adding At to /, gives 80.4° as
a second approximation.

The formula can best be used in a slightly different form when the reverse calculation is desired,
i.e., when one calculates the vapor pressure at a given temperature, lower than the normal
boiling point.

273.1 + - .15A,

Example 2. Alcohol boils at 78.4°C. What is its vapor pressure at 20°C.? Substituting in
equation 2:

2.8808 - log,, , 6'06 x 58'4 - 1.245
293.1 - (.15 x 58.4)

log/7 = 2.8808 - 1.245 = 1,6358

p = 43.2 mm.

Here no second approximation is necessary, since the correct value of </> was taken immediately,
the normal boiling point having been known.

Compound

Acetaldehyde
Acetic acid
Acetic anhydride
Acetone
Acetophenone
Amines
/2-Amyl alcohol
Anthracene
Anthraquinone
Benzaldehyde
Benzoicacid . . .
Benzonitrile
Benzophenone

Group

3
4
6
3
4
3
8
1
1
2
5
2
2

Compound

Benzyl alcohol
Butylethylene
Butyric acid
Camphor
Carbon monoxide
Carbon oxysulfide
Carbon suboxide
Carbon sulfoselenide
m.p Chloroanilines
Chlorinated derivatives

o m.p. Cresols
Cyanogen

Group

5
1
7
2
I
2
2
2
3

. . Same group
though Cl wa

4
4

as
s H
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CORRECTION OF BOILING POINTS (Continued)

Compound

Cyanogen chloride
Di benzyl ketone
Dimethyl amine
Dimethyl oxalate
Dimethyl silicane
Esters
Ethanol
Ethers
Ethylamine
Ethyleneglycol
Ethylene oxide
Formic acid
Glycol diacetate
Halogen derivatives

Heptylicacid
Hydrocarbons
Hydrogen cyanide
Isoamyl alcohol
Isobutyl alcohol
Isobutyricacid
Isocaproic acid
Methane
Methanol
Methyl amine

Group

3
2
4
4
2
3
8
2
4
7
3
3
4

Same group as
though halogen
were hydrogen.

7
2
3
7
8
6
7
1
7
5

Compound

Methyl benzoate
Methyl ether
Methyl ethyl ether
Methyl ethyl ketone
Methyl fluoride
Methyl formate
Methyl salicylate
Methyl silicane
<*,/? Naphthols
Nitrobenzene
Nitromethane
o.m.p. Nitrotoluenes
o.m.p. Nitrotoluidines
Phenanthrene
Phenol
Phosgene
Phthalic anhydride
Propionic acid
n-Propyl alcohol
Quinoline
Sulfides
Tetranitromethane
Trichloroethylene
Valeric acid
Water

Group

3
3
3
2
3
4
2
1
3
3
3
2
2
1
5
2
2
5
8
2
2
3
1
7
6

100' 150' £00° 2SO"

BOILING POINT AT STANDARD PRESSURE

300- 350- 400-C
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MOLECULAR ELEVATION OF THE BOILING POINT
(Most values from Hoyt, C.S. and Fink, C.K., Journal of Physical Chemistry, Vol. 41, No. 3., March, 1937.)
Molecular elevation of the boiling point showing the elevation of the boiling point in degrees C due to the

addition of one gram molecular weight of the dissolved substance to 1000 grams of any one of the solvents
below. The correction in the last column gives the number of degrees to be subtracted for each mm. of differ-
ence between the barometric reading and 760 mm.

Solvent

Acetic acid
Acetone
Aniline •
Benzene
Bromobenzene •
Carbon bisulfide
Carbon tetrachloride
Chloroform •
Cyclohexane •
Ethanol (ethyl alcohol)
Ethyl acetate
Ethyl ether
n-Hexane •
Methanol (methyl alcohol)
Methyl acetate •
Nitrobenzene . .
w-Octane . .
Phenol
Toluene
Water

KB

3.07
1.71
3 52
2.53
626
2 34
503
3.63
2.79
1.22
2.77
2.02
2.75
0.83
2.15
5.24
4.02
3.56
3.33
0.512

Barometric Correction
per mm.

0.0008
0.0004
0.0009
0.0007
0.0016
0.0006
00013
0.0009
0.0007
0.0003
0.0007
0.0005
0.0007
0.0002
0.0005
0.0013
0.0010
0.0009
0.0008
0.0001

MOLECULAR DEPRESSION OF THE FREEZING POINT
Showing the depression of the freezing point due to the addition of one gram molecular weight of solute, for

various solvents.

Solvent

Acetic acid

Acetophenone

Aniline

Anthracene

Anthraquinone

Benzene

Benzoic acid

Benzophenone

rf-Bromocamphor

Bromoform

tert-Butyl alcohol

Camphor

Carbazole
Carbon disulfide

Carbon tetrachloride

Chloroform

Cyclohexane

Dicyclohexyl

m-Dinitrobenzene

Diphenyl

Depression for one gram
molecular weight dissolved

in 1000 grams,
°C

3.90

5.65
5.87

14.65

14.80
4.90-5.23

7.85-8.79

9.88

11.87

14.25

12.80

49.80

12.30

3.83

29.8-34.8

4.67-4.90

20.0-20.30

14.50
10.60

8.00-8.35

Solvent

Diphenyamine

Diphenyl ether

Ethylene dibromide

Ethyl ether

Formic acid

Hexachlorobenzene
Menthol

Naphthalene
0-Naphthol

Nitrobenzene

Phenenthrene

Phenol

Phenylhydrazine

Pyridine

Stearic acid

Triphenylmethane

Urethane

Water

/>-Xylene

Depression for one
gram molecular
weight dissolved

in 1000 grams, °C

8.60

8.00

11.80

11.79

2.77-2.80
20.75
12.4

6.90-7.10

11.25

6.89-7.10

12.0
7.20-7.50

5.86

4.97

4.50

12.45

5.00-5.14

1.85-1.87

4.30
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CARBOHYDRATES

These data for carbohydrates were compiled originally for the Biology Data Book by M L Wolfram,
G G MaherandR G Pagnucco (1964) Data are reproduced hereby permission of the copyright owners
of the above publication, the Federation of American Societies for Experimental Biology, Washington,
D C pp 351-359

All data are for crystalline substances, unless otherwise specified Selection of substances was restricted
to natural carbohydrates found free (or in chemical combination and released on hydrolysis) and to
biological oxidation products of the natural carbohydrates The nomenclature conforms with that of the
British-American report as published m the Journal of Organic Chemistry, 28 281 (1963) Substances
have been arranged alphabetically under the name of the parent sugar within groups formulated accord-
ing to increasing carbon content (excluding carbon in substltuents), with synonymous common names in
parentheses Melting Point: bp = boiling point, d = decomposes, s = sinters Specific Rotation
was determined in water at concentrations of 1-5 g per 100 ml of solution and at 20°-25°C, unless other-
wise specified, other temperatures or wavelengths are shown in brackets c = grams solute per 100 ml
of solution

Part I. NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES

Substance (Synonym)

(A)

1
2

3

4
5
6
7
8
9

10

11

12

13
14
15

16
17
18
19
20

21

22
23
24
25
26
27

28

Chemical
Formula

(B)

Melting Point
°C

(C)

Specific Rotation
[«]D

(D)

Aldoses

o-Glyceraldehyde
D-Glyceraldehyde, 3-deoxy-3,3-C-bis-

(hydroxymethyl)- (Cordycepose)
D-GIyceraldehyde, 3,3-bis(C-hydroxy-

methyl)- (Apiose)
/3-D-Arabmose
o-Arabinose, 2-0-methyl-
a-L-Arabinose
0-L-Arabmose
DL-Arabmose
a- L-Lyxose
L-Lyxose, 5-deoxy-3-C-formyl-

(Streptose)
L-Lyxose, 3-C-formyl- (Hydroxy-

streptose)
Pentose, 4,5-anhydro-5-deoxy-n-

erythro-
Pentose, 2-deoxy-D-erythro-
D-Ribose
D-Ribose, 2-C-hydroxymethyl-

(Hamamelose)
a-D-Xylose
D-Xylose, 5-deoxy-
0-D-Xylose, 2-0-methyl-
a-D-Xylose, 3-0-methyl-
D-Allose, 6-deoxy-

D- Allose, 6-deoxy-2, 3-di-O-methyl-
(Mycmose)

Amicetose (a tndeoxy hexose)
Antiarose
o-D-Galactose
/3-D-Galactose
D-Galactose, 3,6-anhydro-
a-n-Galactose, 6-deoxy- (D-Fucose,

Rhodeose)
D-Galactose, 6-deoxy-3-0-methyl-

(Digitalose)

C3H603

CsHioO(

CsH]oO5

CsHmOs
CsH^Os
CsHioOj
CsHnjOs
CSH100S

CsHuiOj
CfiHioOs

CeHioOe

C6H803

CsHioO4

CsHnjOs
C6Hi2O6

CjHioOs
C6Hio04

C6Hi2O5

CsHijOs
CjH^Os

C8H1606

CeHizOs
C6H1206

C6H!206

CeH^Oe
CeHioOs
C6H12O0

C7HU05

155
Syrup
158 amorphous
160
163 5-164 5
105

96-98
87

145

137-138
95
140-143
146-148
102-106

Oil, b p 65-70

167
143-145

140-145

106>, 119Z

+ 13 5 + 0 5 (syrup)
-26 (c06, C2H6OH

+5 6 (c 10) [15°] syrup

-175-* -103
-102
+554-» +105
+ 190 6 -> +1045
None
+58^ +135

-91 -> -58
-231-^ -237
-7 1 [X578]

+936-» +188
+ 16
-21 -> +34
+45 -» +19
+ 1 6 [18°] (c06)
-47-* 0
-46 -> -29

+28 6 (CHCl,)
Levo
+ 1507^ +802
+528-> +802
+21 3 [10°]
+ 127-» +763 (clO)

+ 106
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CARBOHYDRATES (Continued)
Part I. NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES (Continued)

Substance (Synonym)

(A)

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

45

46

47
48
49

50
51
52

53

54

55

56

57

58

59

60

61
62

63

Chemical
Formula

(B)

Melting Point
°C

(C)

Specific Rotation
WD

(D)

Aldoses (Con t)

D-Galactose, 6-deoxy-4-O-methyl-
D-Galactose, 6-deoxy-2,3-di-0-methyl-
a-D-Galactose, 3-0-methyl-
a-D-Galactose, 6-0-methyl-
L-Galactose
a-L-Galactose, 3,6-anhydro-
a-L-Galactose, 6-deoxy- (L-Fucose)
L-Galactose, 6-deoxy-2-O-methyl-
L-Galactose, 6-sulfate
DL-Galactose
a-D-Glucose
/3-o-Glucose
D-Glucose, 6-acetate
D-Glucose, 2,3-di-O-methyl-
D-Glucose, 6-0-benzoyl- (Vaccmin)
a-D-Glucose, 6-deoxy- (Chmovose,

Epirhamnose, Glucomethylose,
Isorhamnose, Isorhodeose Quino-
vose)

a-D-Glucose, 6-deoxy-3-0-methyl-
(D-Thevetose)

D-GIucose, 6-sulfonic acid, 6-deoxy-
(6-Sulfoqumovose)

D-Glucose, 3-0-methyl-
a-L-Glucose
i/-Glucose, 6-deoxy-3-0-methyl-

(L-Thevetose)
D-Gulose, 6-deoxy-
Hexose, 2-deoxy-D-ara6zrao-4

Hexose, 2,6-dideoxy-3-0-methyl-D-
arabino- (D-Oleandrose)

Hexose, 3,6-dideoxy-D-<zra6ino-
(Tyvelose)

Hexose, 2,6-dideoxy-3-0-methyl-L-
arabino- (L-Oleandrose)

Hexose, 3,6-dideoxy-L-ara6irto-
(Ascarylose)

Hexose, 2,6-dideoxy-3-0-methyl-D-
lyxo- (Digmose)

Hexose, 2,6-dideoxy-L-fyzo- (L-Fucose,
2-deoxy-)

Hexose, 2,6-dideoxy-3-0-methyl-L-
lyxo-

Hexose, 2,6-dideoxy-D-r}6o- (Digi-
toxose, D-Altrose, 2,6-dideoxy-)

Hexose, 2,6-dideoxj -3-0-methyl-D-rt6o-
(Cymarose)

Hexose, 3,6-dideoxy-D-n6o- (Paratose)
Hexose, 4,6-dideoxy-3-0-methyl-D-

nbo- (o-Gulose, 4,6-dideoxy-3-0-
methyl-, Chalcose)

Hexose, 2,6-dideoxy-D-zj/to- (Boivi-
nose)

C7H1405

CgHuOs
C:H1406

C7H1406

CgHigOe
CeHioOs
C6H12O5

CyHuOs

C6H1209S

CeHizOe
C6H1206

CGH1206

C7H,<07

CgHisOe
CuHieO?
CeHisOe

C,H,,06

CeH^OsS

C7HU06

CeHjzOe
CrHnOs

CeH^Os
CeHisOs
C7HH04

CeHi204

C7H1404

CeHi2O4

C7H1404

C6H1204

C7HHO4

C6H1204

C7H1404

C6Hi2O4

C7HI404

C6H1204

131-132

144-147
122-123

145
149-150

143-144, 163
146, 83 (H,0)
148-150
135
85-86, 121
Amorphous
139-140

116

173-174

162-167
141-143
126-129

148

62-63

90-92

103-106

78-85

110

93

96-99

96-98

+82
+73
+ 150 6-» +1086
+ 117-> +773
See D-Galactose
-394-> -252
-124 1-^ -764
-75 ± 4 (c 0 5)
-47 (c 0 2) (Na salt)
None (racemic)
+ 112-> +52 7
+ 187— +527
+48
+50
+48 (C2HSOH)
+73 3 — +29 7 (c 8)

+84 -> +33

+87'

+98 -> +59 5
-95 5-> -51 4
-369 ± 2

+46 6 [18°]
-11

+24 ± 2

+ 11 9 ± 25

-24 ± 2

+56 ± 4

-61 6

-65

+464

+52

+ 10 ± 2 (c09)
+ 120-> +76

-39-* +39

459



CARBOHYDRATES (Continued)
Part I. NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES (Continued)

Substance (Synonym)

(A)

64

65

66

67

68

69
70
71
72
73
74

75
76
77

78
79

80
81
82
83
84

85
86
87

88
89

90

91
92
93
94

95

96

97
98
99

Chemical
P^ormula

(B)

Melting Point
°C

(C)

Specific Rotation
[«]D

(D)

Aldoses (Con't)

Hexose, 2,6-dideoxy-3-0-methyI-D-
xylo- (Sarmentose)

Hexose, 3,6-dideoxy-o-xj/Zo- (Abe-
quose)

Hexose, 2,6-dideoxy-3-C-methyl-L-o:t/fo-
(Mycarose)

Hexose, 2,6-dideoxy-3-C-methyl-3-0-
methyl-L-xylo- (Cladmose)

Hexose, 3,6-dideoxy-L-xj/Zo- (Cohtose)

D-Idose5

L-Idose, 1,6-anhydro-
a-o-Mannose
/3-D-Mannose
D-Mannose, 6-deoxy- (o-Rhamnose)
a-L-Mannose, 6-deoxy-monohydrate

(L-Rhamnose)
/3-L-Mannose, 6-deoxy-
L-Mannose, 6-deoxy-2-0-methyl-
L-Mannose, 6-deoxy-3-0-methyl-

(L-Acofnose)
L-Mannose, 6-deoxy-2,4-di-0-methyl-
L-Mannose, 6-deoxy-5-C-methyl-4-0-

methyl-(Noviose)
Rhodmose (a 2,3,6-trideoxyhexose)
D-Talose
D-Talose, 6-deoxy- (D-Talomethylose)
L-Talose, 6-deoxy- (L-Talomethylose)
L-Talose, 6-deoxy-2-0-methyl- (L-

Acovenose)
Heptose, o-glycero-D-galacto-
Heptose, D-glycero-v-manno-
Heptose, D-glycero-L-manno-

C7HH04

CeHi2O4

C7H I404

C8H160,

C6H1204

CeH^Oe
CeHjoOs
CsH^Oe
CsH^Oe
CeH^Os
C6HHO6

CeH^Os
C,HH05

C7HH0S

C8H16O5

CgHjeOs

CeHjzOs
C6H1206

CeH^Os
CsH^Os
C7HM0S

C7H140,
C7HH0,
C7H1407

78-79

129-129

oil, b p 120-132
(0 25 mm)

133
132
86-90
93-94

123-125

114-115

82
128-130

128-132
129-131
116-118

139-140

+ 12 -» +158

-32 ± 06

-31 1

-231

+4 (H20), -51 ± 2
(CH,OH)

+293-> +145
-163-* +145
-70
-86-> +82

+384-* +89

+30 [18°]

-19 [16°]
+ 199 (50% C2H6OH)

-11 + 1 6
+ 169
+206
-195 ± 2 [18°]
-19 4

+47 -> +64 (c 0 5)

Ketoses

Dihydroxyacetone
Tetrulose, \j-glycero-* (L-Erythrulose,

Ketoerythntol, L-Threulose)
Pentulose, v-erythro- (Adonose, D-

Ribulose)
Pentulose, ij-erythro- (L-Ribulose)
Pentulose, D-lhreo- (o-Xylulose)
Pentulose, 5-deoxy-D-Mreo-
Pentulose, L-lhreo- (L-Xylulose, L-

Lyxulose, Xyloketose)
Hexulose, 0-D-arabino- (/3-D-Fructose ,

Levulose)
Hexulose, 6-deoxy-D-arafctno- (D-

Rhamnulose)
Hexulose, o-lyxo- (o-Tagatose)
5-Hexulose, D-lyxo
Hexulose, 6-deoxy-ir-lyxo- (L-Fuculose)

C3H6O3

C4H804

CsHioOs

CjHjoOs
C6H10O6

CjH|oO4
CeHioOs

CeH^Oe

CsHuOs

CeH|2O6
CeH^Oe
C6H1206

80 (dimer)
Syrup

Syrup

Syrup

102-1047

131-132
158

None
+ 12

+ 16 6 [27°]

-166
-33
-5 ± 1 (CH3OH)
+331

-133 5 -» -92

-13 ± 2

+27-> -4, -5
-866
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CARBOHYDRATES (Continued)
Part I. NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES (Continued)

Substance (Synonym)

(A)

100
101
102
103

104

105
106
107

108
109
110

Chemical
Formula

(B)

Melting Point
°C

(C)

Specific Rotation
MD

(D)

Ketoses (Con't)

Hexulose, n-nbo- (o-Psicose)
Hexulose, ii-xylo- (L-Sorbose)
Hexulose, 6-deoxy-L-zj/to-
Heptulose, D-altro- (Sedoheptulose,

Sedoheptose)
Heptulose 'hemihydrate, L-galacto-

(Perseulose)
Heptulose, is-gulo-
Heptulose, D-ido-
Heptulose, o-manno- (Mannoketo-

heptose, D-Mannotagatoheptose)
Heptulose, v-talo-
Octulose, D-glycero-L-galacto-
Octulose, D-glycero-D-manno-

C6H1206

CeHijOe
C6H1205

C,HM0,

C7H1407.
|H20

C7H1407

C,H1407

CrHuO,

C7H1407

C8H1608

CaHieOg

Amorphous
159-161
88
Amorphous

110-115

172
152

+47
-43 1
-25 ± 2 (c 0 7)
+ 2 5 (c 10)

-90 -» -80

-28
-34 ± 8 (c 0.3)
+29.4

-57, -43.4 -> -134
+20 (CH3OH)

1 Original melting point. * Melting point after four-months' storage 3 As a methyl glycoside cyclo-
hexylamme salt. 4 Included because of speculations concerning it in biological processes. 6 Either D-idose
or L-altrose is in the polysaccharlde varianose. 6 Early literature refers to this as D-erythrose. ' The -^H2O
and -2H2O forms also exist.

Part II. NATURAL MONOSACCHARIDES: AMINO SUGARS

Substance (Synonym)

(A)

j
1

I

i

c
I

6

7

8

9

10

11
12

13

Chemical
Formula

(B)

Melting Point
°C

(C)

Specific Rotation
MD

(D)

Aldosammes

D-Ribose, 3-ammo-3-deoxy-
D-Galactose, 2-ammo-2-deoxy- (Galac-

tosamine; Chondrosamme)
a-L-Galactose, 2-ammo-2,6-dideoxy-

(L-Fucosamme)
a-D-Glucose, 2-amino-2-deoxy- (Glu-

cosamine; Chitosamme)
i8-D-Glucose, 2-ammo-2-deoxy-
o-Glucose, 3-amino-3-deoxy- (Kanos-

amine)
D-Glucose, 6-amino-6-deoxy-

o-Glucose, 2,6-diamino-2,6-dideoxy-
(Neosamine C)

D-Glucose, 3,6-dideoxy-3-dimethyl-
ammo- (Mycaminose)

D-Glucose, 4,6-dideoxy-4-dimethyl-
amino-

L-Glucose, 2-deoxy-2-methylamino-
o-Gulose, 2-amino-l,6-anhydro-2-

deoxy-
D-Gulose, 2-amino-2-deoxy-

C6HUN04

C6H13N05

C6H13N04

C6H13N06

C6H13N05

C6H13N06

C6H13N06

C6HuN,04

C8H17N04

C8H17N04

C7H15N06

CsHnNO,

C6H M06

158-158.5 d.
185

192-193 d.

88

110-111
128 d.

161-162 d.

>230

115-116

192-193

130-132
250-260 d.

152-162 d.

— 24 6 (hydrochlonde)
+ 121-> +80 (hydro-
chloride)
-119 -» -92 [27°]
(hydrochlonde)

+ 100 -> +47.5

+28 -» +47.5
+ 19 [14°]

+23-^ +50.1 (hydro-
chloride)

+61.5 (dihydrochlo-
ride)

+31 (hydrochloride)

+45.5 (hydrochloride)

-64
+41 + 2 (hydrochlo-
ride)
+5.6^ -18.7 (hydro-
chloride)
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CARBOHYDRATES (Continued)
Part II. NATURAL MONOSACCHARIDES: AMINO SUGARS (Continued)

Substance (Synonym)

(A)

Chemzcal
Formula

(B)

Melting Point
°C

(C)

Specific Rotation
WB

(D)

14

15

16

17

18

19

20

21

22

23

24

25
26

Aldosammes (Con't)

Hexose, 3, 4, 6-tndeoxy-3-dimethyl-
ammo-D-z^o- (Desosamme, Picro-
cine)

Hexose, a 4-acetamido-2-amino-2,4,6-
trideoxy-

Hexose, an ammo-deo\y-3-0-carboxy-
ethyl-

Hexose, a 2,6-diammo-2,6-dideoxy-
(Neosamme B, Paramose)

Hexose, a 3-dimethylamino-2,3,6-
tndeoxy- (Rhodosamme)

o-Mannose, 2-ammo-2-deoxy- (Man-
nosamme)

o-Mannose, 3-ammo-3,6-dideoxy-
(Mycosamme)

o-Talose, 2-ammo-2-deoxy- (Talos-
amme)

L-Talose, 2-ammo-2,6-dideoxy- (Pneu-
mosamme)

C8H17NO,

C.HuNjO,

C9H17NO,

C,HUN204

C8H,,N03

C6H13N05

C,H,,N04

C6H13NOS

C6H13NO,

189-191 d

216-219

135-150 d

142 d

162

151-153

162-163

+49 5 (c 10) (hydro-
chloride)

+ 115-> +94 [26°]
(c 0 05)

+ 175 (c 09 (hydro-
chloride)

-43 (c 9) (hydro-
chloride)
-115 (hydrochlonde)

+34-> -57 (c 09)
(hydrochlonde)

+69-> +104 (hydro-
chloride)

Ketosammes

Pentulose, l-(o-carboxyanilino)-!-
deoKy-D-erythro-

Hexulose, l-(o-carboxyanilino)-!-
deoxy-D-ara&jno-

Hexulose, S-ammo-S-deoxy-L-x^/o-
Hexulose, 6-deoxy-6-(Ar-methyl-

acetamido)-L-z!/to-

C12HHNO,,

C1SH16NO,

C6H13NO6

C9H17N06

174-176 -62
,

Part III. NATURAL ALDITOLS AND INOSITOLS (with Inososes and Inosamines)

Substance (Synonym)

(A)

1
2
3
4

5
6
7
8

9

10
11

Chemical
Formula

(B)

Melting Point
°C

(C)

Specific Rotation
WD

(D)

Alditols

Glycerol
Glycerol, 1-deoxy- (1,2-Propane-diol)1

Erythritol
Erythntol, 1,4-dideoxy- (2,3-Butylene-

glycol)
D-Threitol, 1,4-dideoxy-
L-Threitol, 1,4-dideoxy-
Di^Threitol, 1,4-dideoxy-
D-Arabmitol

L-Arabmitol

Ribitol (Adomitol)
Galactitol (Dulcitol)

C3H803

C3H802

C4HioOi
CaHioCh

C4HioO2

C4Hio02

C4HioO2

CsHl2O5

C5H1205

C6HJ206

C6H,,Oe

20
Oil, b p 188-189
118-120
25, 34

19

76
103

101-102

102
186-188

None
None (racemic)
None (meso)
None (meso)

-130
+ 102
None (racemic)
+7 82 (c 8, borax
solution)
-32 (c04, 5%
molybdate)

None (meso)
None (meso)
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CARBOHYDRATES (Continued)
Part III. NATURAL ALDITOLS AND INOSITOLS

(with Inososes and Inosamines) (Continued)

Substance (Synonym)

(A)

12
13
14
15
16
17

18

19

20

21
22

23

24

25

26

27

28
29
30
31
32

33
34
35
36
37

38

39

40

41

42
43

Chemical
Formula

(B)

Melting Point
°C

(C)

Specific Rotation
WD

(D)

Alditols (Con't)

o-Glucitol (Sorbitol)
D-Glucitol, 1,5-anhydro- (Polygahtol)
L-Iditol
D-Mannitol
D-Mannitol, 1,5-anhydro- (Styracitol)
Heptitol, D-glycero-D-galacto- (Heptitol,

irglycero-D-manno-; Perseitol)
Heptitol, D-glycero-D-gluco- (Heptitol,

L-glycero-D-talo-; /3-Sedoheptitol)
Heptitol, n-glycero-D-manno- (Heptitol,

D-glycero-D-talo-; Volemitol)
Octitol, D-erythro-v-galacto-

C6H1406

CsH^Os
C,H1408

C6H1(06

CsH^Os
C,HI60,

C7H160,

C7H1607

C8H1808.
H2O

112
140-141
73.5
166
157
183-185, 188

131-132

153

169-170

-1.8 [15°]
+42.4
-3 5 (c 10)
-0.21
-49.9
-1.1

+46 (5% NH4 molyb-
date)

+2.65

-11 (5% NH4

molybdate)

Inositols

Betitol (a dideoxy inositol)
Bioinosose (scyllo-lnosose; myo-

Inosose-2, a deoxy keto inositol)
A-Bornesitol (a mj/o-inositol mono-

methyl ether)
J-Bornesitol (a mj/o-inositol mono-

methyl ether)
Conduritol (a 2,3-dehydro-2,3-di-

deoxyinositol)
Cordycepic acid (a tetrahydroxycyclo-

hexanecarboxylic acid)2

Dambonitol (a m^o-inositol dimethyl
ether)

DL-Inositol
d-Inositol
Mnositol
Laminitol (a C-methyl mj/o-inositol)
Liriodendritol (a mj/o-inositol dimethyl

ether)
mwco-Inositol monomethyl ether
myo-Inositol (meso-Inositol)
d-myo-Inosose-1 (a deoxy keto inositol)
Mytilitol (a C-methyl sc^Ho-inositol)
neo-Inosamine-2 (a deoxy amino

inositol)
<f-0nonitol (a wt^o-inositol mono-

methyl ether)
A-Pinitol (a dex/ro-inositol monomethyl

ether)
2-Pinitol (a fevo-inositol monomethyl

ether)
2-Quebrachitol (a fevo-inositol mono-

methyl ether)
d-Quercitol (a deoxy dextro-inositol)
d-Quinic acid (a trideoxy carboxy

dextro-inositol)

CfHwOt
C6H1006

C7H,,0,

C7HU0,

CsHloO4

C7HuO8

C8H1606

C.H120,
CeHuOe
CsHijOe
C7HU06

C8H1606

C7H,,06

C6H1206

CeHioOj
C7H140,
C6H,,06N

C,HU0,

C,HuO,

C7HUO,

C7HM0,

CeH^Os
C7H120,

224
198-200

200

205-206

142-143

206

253

240
266-269
224

322-325
217-218
138-139
259
239-241 d.

172

186

186

190-191

235
164

None (meso)

+31.6

-32.1

None (meso)

None (meso)

None (racemic)
+60
-65
-3
-25

None (meso)
+ 19.6
None (meso)
None (meso)

+6.6

+65.5

-65

-80.2 [28°]

+24.2
+44 (c 10)
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CARBOHYDRATES (Continued)
Part III. NATURAL ALDITOLS AND INOSITOLS

(with Inososes and Inosamines) (Continued)

44

45
46
47

48

49
50

51
59

53

Substance (Synonym)

(A)

Z-Quinic acid (a trideoxy carboxy levo-
inositol)

Quinic acid, 5-dehydro-
Scyllitol (sct/Ho-Inositol; Cocositol)
Sequoyitol (a m^o-inositol monomethyl

ether)
Shikimic acid (a 3,4-anhydro-quinic

acid)
Shikimic acid, 5-dehydro-
Streptamine (2,4-diaminodideoxy-

scyllitol)
Streptamine 2-deoxy-
Streptadine (1 3-Dideoxy-l 3-diguani-

dino-scyllitol)
Viburnitol (a deoxy levo-inositol)'

Chemical
Formula

(B)

Inositols (C

C?Hl206

CvHioOe
CeH^Og
C7H1406

C7HioO5

C,H806

C,HI404NS

CeHnOsNz
C8H18N604

C6H120S

Melting Point
°C

(C)

on't)

162

140-142 (138 s.)
352-353
234-235

183-184

150-152
88, 210-250 d.

174

Specific Rotation
WD

(D)

-42.1

-82.4 [28°]
None (meso)
None (meso)

-200 [16°]

-57.5 [28°] (EtOH)
None (meso)

None (meso)
None (meso)

-73.9

1 The 1-phosphate ester of this diol is said to occur in brain tissue and sea-urchin eggs. * Strong evi-
dence that cordycepic acid is really D-mannitol. 3 Not an enantiomorph of d-quercitol; other isomeric
relationship is involved.

Part IV. NATURAL ALDONIC, URONIC, AND ALDARIC ACIDS

1
2
3
4
5
6
7
8
q

10
11
12
13
H
15
16
17
18
19
?0

Substance (Synonym)

(A)

D-Glyceric acid
L-Glyceric acid
o-Arabinonic acid
L-Arabinonic acid
if Arabinonic- 1 , 4-lactone
o-Ribonic acid
D-Xylorfic acid
L-Xvlonic acid
D-Altronic acid

D-Galactonic acid
D-Gluconic acid
L-Gulonic acid
Hexsonic acid, 2-deoxy-D-ara6ino-
2-Hexulosonic acid, v-arabino-
2-HexuIosonic acid, 3-deoxy-v-erythro-
2-Hexulosonic acid, v-lyxo-
5-Hexulosonic acid, D-Q.TQ,bino-
5-HexuIosonic acid, D-xylo-
D-Mannonic acid
D-Gluconic acid, O-/3-D-galactopyrano-

syl- (1 — > 4)- (Lactobionic acid)

Chemical
Formula

(B)

Aldonic A

C3H604
C3H60,
C-sHioOe
CsHioOg
C5H806

CsHioOe

C H 0

C6H120,
C6H1207

C6H1207

C(HijO«

CsHjoO?

C6Hi2Or

Melting Point
°C

(C)

:ids

Gum
Gum
114-116
118-119
97-99
112-113

122
130-132 (110-112 s.)
Exists only in soln.
93-95

169
108-109

Specific Rotation
WD

(D)

Dextro
Levo
+ 10.5 (c 6)
-9.6 -» -41.71

-72
-17.0
-2.9 -» +20.11

-91.81

+ 11.5-* +24.81

(Ca salt, N HC1)
-11.2 -» +57.61

-6.7-* +11.91

[ca. 0°]
+68 (lactone)
-81.7 (Na salt)
-29.2 (c 6, Ca salt)
-5

-14.5
-15.6
+25.1 (Ca salt)
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CARBOHYDRATES (Continued)
Part IV. NATURAL ALDONIC, URONIC, AND ALDARIC ACIDS (Continued)

Substance (Synonym)

(A)

21
22
23
24
25
26
27
28
29
30
31

32
33
34

Chemical
Formula

(B)

Melting Point
°C

(C)

Specific Rotation
[«]D

(D)

Uronic Acids

L-Lyxuromc acid
i8-D-Galacturonic acid
a-D-Galacturonic acid-monohydrate
D-Galacturonic acid, 2-ammo-2-deoxy-
0-D-Glucuromc acid
D-Glucuronic acid, 2-ammo-2-deoxy-
o-Glucuronic acid, 3-O-methyl-
L-Guluronic acid
L-Iduronic acid
/3-D-Mannuromc acid
a-D-Mannuronic acid-monohydrate

C5H806

CeHioO:
CsH^Os
C6HU06N
CeHnjO?
C6HU06N
C,H120,
CeHioO?
CeHioO?
C6HioOj
C6H1208

160
159-160(110-115s )
160 d.
156
120-172 d.
Syrup

165-167
110s, 120-130 d.

+27 -» +556
+979-> +509
+84 5 (pH 2 HC1)
+ 11 7-» +36.3
+55
+6

+30
-479-* -23.9
+ 16 -> -6 1 (c6.8)

Aldanc Acids

o-Tartanc acid
L-Tartanc acid
L- Malic acid

C,H606

C4H606

C4H60S

170
170
100

-15
+ 15 [15°]
-2 3 (c 8.4)

Equilibrates with the lactone.
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FATS AND OILS
These data for fats and oils were compiled originally for the Biology Data Book by H. J. Hanvood, and

R. P. Geyer. 1964. Data are reproduced here by permission of the copyright owners of the above publi-
cation, the Federation of American Societies for Experimental Biology, Washington, D C. pp. 38(5-382.

Values are typical rather than average, and frequently were derived from specific analyses for particular
samples (especially the constituent fatty acids). Extreme variations may occur, depending on a number

Fat or Oil

(A)

1

2
3
4
5
6

7
8
9

10

11
12
13

14

15
16
17

IS
19
20
21

22
23
24
25
26
27
2S
29
30
31
32
33
34
35
30
37

Land Animals
Butterfat

Depot fat
Lard oil
Neat's-foot oil
Tallow, beef
Tallow, mutton

Marine Animals
Cod-liver oil
Herring oil
Menhaden oil

Sardine oil

Sperm oil, body
Sperm oil, head
Whale oil

Plants
Babassu oil

Castor oil
Cocoa butter
Coconut oil

Corn oil
Cotton seed oil
Linseed oil
Mustard oil

Neein oil
Xiger-seed oil
Oiticica oil
Olive oil
Palm oil
Palm-kernel oil
Peanut oil
Perilla oil
Poppy-seed oil
Hapeseed oil
Salllowcr oil
Ses>anie oil
Soybean oil
Sunflower-seed oil
Tung oil
Wheat-germ oil

Source

(B)

Bos taunts

Homo sapiens
Si<s scrofa
B. taunts
B. taunts
Ovis anes

Gadus morhita
Chtpea harengus
Brevoortia tyrannus

Sardinops caentlea

Physeter macrocephahts
P. macrocephalits
Balaena nu/sticetus

Atta/ea funifria

Kiciniis coiiiiin/nix
Tlteoliioina cacao
Tocos nitcifeia

Zea mai/s
Gossypnun hiisiitmn
Linn HI itsitatissiiiiiini
Brassica hirta

Melta a:a(li/arh(a
Gunot/a alu/ssinica
Licanta injida
Otea I'lnopaea satira
Klaeis (/ii/ncensis
K. (/iiineeitMS
A i arh is lii/pot/aea
J'ei illu fi ntcscens
I'apavci Koninifcnim
Braxsica cainpestris
Caitliannts tinctoi/us
Sesaiiiuin intlicitin
Gli/cinr soja
Hr/ianthiis annttux
Alenntes foidi
Tiiticum aestivinn

Constants

Melting
(or Solidi-
fication)
Point, °C

(C)

32 2

(15)
(30 5)

(42 0)

22-20

(-IS 0)
34 1
25 1

(-200)
(-1 0)
(-24 0)

_;.

(-6 0)
35 0
24 1
(3 0)

(-15)
(-10)

(-6 0)
(-10 0)
(-17 0)
(-2 5)

Specific
Gravity

(or
Density)

(D)

0 9H«°"s°

0 918lo°
0 91915°
0 910"°

0 945 '=°

0 925"
0 90060°
0 903 60°

0 905"°°

0 89260

(0 8!>3°"°)

0 961 '^
0 96415°
0 92413°

0 922 lj°
0 9172'"
0 938'-°
0 9145'=°

'0 917'-°
'() 925'-°
0 9742o°
0 91815°
0 91513°
0 92315°
0 91415°

(0 935 13°)
0 925 15°
0 91515°

(0 9()()°"°)
0 919"°
0 92715°
0 923 13°
0 93413°

Refrac-
tive

Index
40°

re
D

(E)

1 4548

1 4602
1 4615
1 464"°

1 4565

1 48125°
1 4610«°°
1 4645<">°

1 46GOCO°

1 460C»°

1 4436"°

1 4770
1 4568
1 4493

1 4734
1 4735
1 4782"°
1 475

1 4015
1 471

1 4679
1 4578
1 4569
1 4691
1 48 1"°
1 408.-)
1 4700
1 402°"°
1 4646
1 4729
1 4694
1 51742"°

Iodine
Value

(F)

36 1

07 0
58 0
09-76
49 5
40

165
140
170

185

70-88
70
120

15 5

85 5
36 5
10 4

122 6
105 7
178 7
102

71
128 5
140-180
81 1
54 2
37 0
93 4
195
135
98 6
145
106 0
130 0
125 5
108 2
125

Sapoui-
fication
Value

(G)

227

196 2
194 6
190-199
197
194

186
192
191

191

122-130
140-144
195

247

180 3
193 8
268

192 0
194 3
190 3
174

194 5
190

189 7
199 1
219 9
192 1
192

•194
174 7
192
187 9
190 6
188 7
193 1

1 Caproic. !Capryli. 3Capric. 4 Butyric. 'Decenoic. "Cu monoethenoic. ;CM monoethenoic. 8Gado-
leic plus erucic. 9C12 n-pentadecanoic. '"Cu margaric. "12- Methyl tetradecanoic. 1 2C>0 polyethenoic.
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FATS AND OILS
of variables such as source, treatment, and age of a fat or oil Specific Gravity (column D) was calculated
at the specified temperature (degrees centigrade) and referred to water at the same temperature, unless
otherwise specified Densit>, shoun in parentheses (column D), was measured at the specified tempera-
tuie (degrees centigrade) Refractive Index (column E) was measured at 50°C, unless otherwise
spc( ifaed

Constituent Fattj Acids, g/100 g total fatty acids

.Saturated

Laurie

(H)

1

2
3
4
5
6

7
s
9

J O

11
12
13

14

16
17

18
19
20
21

22
23

25
26
27
28

30
31

33
34
35
QC

37

2 5

1
H)
0 2

44 1

Mj ns-
tic

(D

11 1

2 7
1 3

0 3
4 0

5 S
7 3
5 ()

5 1

.)
14
o .;

n 4

Palmi-
tic

(J)

29 0

24 0
2S 3
J7-1S
27 4
24 G

S 4
13 0
Hi !

14 0

(> •>
S
15 6

S 5

StearK

(K)

9 2

8 4
11 9
2 3
14 1
.W 5

0 6
Ti acp
0 ()

A 2

>
2 S

2 7

^ it A

45 4 IS 0

1 4
1 4

1 32"
2 (>2»
3 32»

24 4
10 5

10 2
23 4
6 3

14 I 2 "
8 22"

35 4
2 .;
.; o
i i
2 5

24 O2"
4 S2«

\ra-
t hidic

(L)

2 4

0 0

0 2

0 4"

1 .)
0 5

0 S2"
0 52"

4G 9

Trace
1 4
14 1

6 9
40 1
8 8
8 3

4 S20

1

2 .5
5 5
] 3
3 1

2 92"

0 1

2 4

^ f> t _ 9 3 _^

0 2 0 1
9 1
9 8 -,
5 C

4 3
2 4
2 2

0 8
0 9
0 9

« A P9a k

- in, n95 •»

Other

(M)

2 O 1 , 052 ,
23 s

.i 53

0 2 > , 4 S2,
G ( , 3

O S 1 , 5 42,
843

2 72, 7 O3

Unsaturated

Palmit-
oleic

(X)

4 6

5
2 7

20 0
4 9

15 5

11 8

20 5
1')
14 4

0 4

1 ->
2 0

0 4

Oleic

(0)

26 7

46 9
47 5
74 76
49 6
36 0

— — 29

Lmo-
leic

(P)

3 6

10 2
6

2 5
4 3

1 — *-

- — 178 — »•

37
17
35 2

16 1

7 A.

3S 1
f O

49 0
22 9
19 0
27 22"

5S 52"
30 32"

84 4
42 7
18 5
56 0

30 I2"
32

45 4
28 9
25 1

A 1

28 1

19
6 5

1 4
O i

2 1
Ti ace

34 3
47 S
24 1
16 62"

57 32"

4 6
10 3
0 7
26 0

62 22"
15
7fi 1

40 4
50 7
66 2

n K
52 3

Lmo-
lenic

(Q)

20 7
29 6

47 4
1 82»

10 i

6 5

3 6

Other

(R)

36 4 , 0 1s, O l 6 ,
0.971 4s, 1 O9,
1 O10, 04"

258

027 , 2 I8

25 412, 961 3

30 I12, 23 213

19 O12, 11 713,
()814

18 I12 , 14 O13,
trace7, 15 415

I13, 47, I')16

4s, 147, 6518

13 612, 5913,
2 57, 0 217

8718

0 2"
1 1", 1 O21,
51 O22

29 ^2 1

3 1", 1 I21

5022

O l 7

in 72j

13Ci2 polyethenoic "Behenic 15Ci4 polyethenoic 16Gadoleie 17C2, polyethenoic. 18Ricmoleic. 19In-
cludcb behemc and hgnocenc 20 Percent by w eight 21 Lignoceric " Erucic " Includes bchcnic 21Licamc
28 Eleostearic
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WAXES
These data for waxes were compiled originally for the Biology Data Book by A H Warth Data are

reproduced here by permission of the copyright owners of the above publication, the American Societies
for Experimental Biology, Washington, D C p 382

Specific Gravity (column C) was calculated at the specified temperature, degrees centigrade, and
referred to water at the same temperature Density, shown in parentheses (column C), and Refractive
Index (column D) were measured at the specified temperature, degrees centigrade

Wax

(A)

1
2
3
4

5
6
7
8
9

10

11
12
13
14
15
16
17

18
19
20
21
22

23

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

40

Bamboo leaf
Bayberry (myrtle)
Beeswax, crude
Beeswax, white,

U S P
Beeswax, yellow
Candehlla, refined
Cape berry4

Carandd
Carnauba
Castor oil, hydro-

genated
Chinese insect
Cotton
Cranberry
Douglas-fir bark
Esparto
Flax
Ghedda, E Indian

beeswax
Indian corn
Japan wax
Jojoba
Madagascar
Microcrystalhne,

amber
Microcrystallme,

white
Montan, crude
Montan, refined
Orange peel
Ouricury, refined
Ozocerite, refined
Palm
Paraffin, American
Peat wax, natural
Rice bran, refined
Shellac wax
Sisal hemp
Sorghum gram
Spanish moss
Spermaceti
Sugarcane, crude
Sugarcane, double-

refined
Wool wax, refined

Melting
Point

°C

(B)

79-80
46 7-48 8
62-66
61-69

62-65
67-69
40 5-45 0
79 7-84 5
83-86
83-88

81 5-84 0
68-71
207-218
59 0-72 8
67 5-78 1
61 5-69 8
60 5-66 4

80-81
48-53
11 2-11 8
88
64-91

71-89

76-86
77-84
44 0-46 5
79 0-83 8
74 4-75 0
74-86
49-63
73-76
75 3-79 9
79-82
74-81
77-82
79-80
42-50
52-67
77-82

36-43

Specific Gravity
or (Density)

(C)

(0 961 »°)
(0 985 15°)
(0 927-0 97015°)
(0 959-0 97515°)

(0 960-0 964 16°)
(0 982-0 986 16°)
(1 004-1 00716°)
(0 990"°)
0 990-1 001 15°

(0 980-0 9902°°)

0 950-0 970 15°
0 959"°

(0 970-0 975 15°)
(1 030"°)
0 988 15°
0 908-0 985 1S°
0 956-0 973>5°

0 975-0 993 15°
0 864-0 899"°

0 913-0 943'5°

0 928-0 94115°

(1 010-1 020"°)
(1 010-1 030"°)
0 98516°
1 0531S°
0 907-0 92016"

(0 991-1 04515°)
0 896-0 925I5°
0 980 16°

0 971-0 98016°
1 007-1 01016°

0 905-0 945I6°
0 988-0 998"°
0 961-0 979"°

0 932-0 9451S°

Refractive
Index

°Cn —
D

(D)

1 43680°
1 439-1 4834°°
1 447-1 46565°

1 443-1 449«6°
1 454-1 463"°
1 450"°

1 467-1 472"°

1 45740°

1 46880°

1 44060°

1 465"°

1 424-1 45280°

1 441 80°

1 50220°

1 442-1 4488°°

1 469"°°

1 440'°°

1 510"°

1 478-1 482«»°

Iodine
Value

(E)

7 8'
2 92-3 93

6 8-16 42

7-113

6-11
14 4-20 4
06-24
80-89
7 2-13 5
25-85

1 4
24 5
44 2-53 21

25 8-62 5
22-23
21 6-28 8
5 6-12 6

4 22

4 5-12 5
81 7-88 42

3 2-5 3
0

0

13 9-17 6
10-14
115 72

6 9-7 82

0
8 9-16 92

0
16-40
11 1-19 4
6 0-8 8'
28-29°
15 7-20 9
33 0
48-59
32-84
13-29

15 0-46 9

Acid
Value

(F)

14 5
3 5
16 8-35 8
17-24

18-24
12 7-18 1
25-37
50-95
29-97
1 0-5 0

0 2-1 5
32
42 2-59 1
58 6-80 7
22 7-23 9
17 5-48 3
58-79

1 9
6-20
0 2-0 6
17 7-28 0
0

0

22 7-31 0
24-43
48 3
3 4-21 1
0
5 0-10 6
0
60 0-73 3
15-17
12 1-24 3
16-19°
10 1-16 2
25 0
20-52
24-57
8-23

5 6-22 0

Saponifi-
cation
Value

(G)

43 4
20 5-21 7
89 3-149 0
90-96

90-97
35-86
211-215
64 5-78 5
78-95
177-181

73-93
70 6
131-134
112-200
69 8-79 3
77 5-101 5
84 5-118 3

120 3
206 5-237 5
92 2-95 0
140 0-159 6
0

0

59 4-92 0
72-103
120 9
61 8-85 8
0
64 5-104 0
0
73 9-136 0
56 9-104 4
63 8-83 0
56-58
16-44
120 4
108-134
128-177
55-95

80-127

1 Wijs test ! Hanus test 3 Hubl test 4 Mynca cordifolia
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DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS

Compiled by George \\ Smith

The following table contains values for the molar susceptibility of *M, specifiers
ceptibihtj \ and volumetric susceptibility K The cgs Gaussian s\stem of uni t s is
employed In the Gaussian units the relation between magnetic induction B and magnetic
field strength H is

B = H-MTT! (I)

where T is the magnetization or magnetic moment per unit \olume AetualK the quan-
tities invoked in equation (1) are all vectors but one ma\ assume that all three are col-
linear a reasonable assumption for organic diamagnetic substances in the l iquid state
For crjstals I may vary wi th crystal orientation Equation (1) may be rewr i t ten

B = H + 47rKH = (I + 4j rK)H (2)

Here, K is the magnetic susceptibiht> often called the \olumetnc susoeptibihu and is a
unitless quanti t i

Other susceptibilities of use to chemists and phjsicists are thesjwcif icor mass suscepti-
bility which is defined

X = K/p (3)

where p is the densiU of the sample in grams per cc , and the molar susceptibtlitv
v, hich is defined as

XM = Mx = MK/p (4)

where M is the molecular weight of the substance in grams
Temperatures, when listed are enclosed m parentheses and are listed in degrees C
Literature reference13 for \alues contained in this table ma\ be found in General Motors

Research Laboratories publication OMR-317

Compound

Acenaphthanthracene
Acenaphthene
Acetal
Acetaldehyde
Acetamide
Acetic acid
Acetic anhydride
Acetoammofiuorene
Acetone
Acetonitnle
Acetonylacetone
Acetophenone
Aeetophenone oxime
Acetophenone oxime-0-methyl ether
Acetoxime
Acetoxime-0-ben?yl ether
Acetoxime-0-methyl ether
Acetylacetone
Acetyl chloride
Acetylene
Acetylphenylacetylene
Acetylthiophene
Acridme
Adonitol
A Ian me
Allyl acetate
Allyl alcohol
1-AHylpyrrole
Ammoazo benzene
Ammoazotoluene
o-Ammoazotoluene
a-Aminobutync acid
Ammomethyldiethyldiazine
4-Ammostilbene
2-Ammothiarole
n-Amyl acetate
iso-Amyl acetate
n-Amyl alcohol
7-Amyl alcohol
Inactive Amyl alcohol
iso-Amy] alcohol
sec- Amyl alcohol
tert-Amyl alcohol
n-Amylamme
iso-Amylamme
n-Amylbenzene
iso-Amyl bromide
iso-Amyl-n-butyrate
iso-Amyl chloride
iso-Amyl cyanide
iso-Amvlene
Amylene bromide
Amylene chloride
iso-Amyl ether
iso-Amyl formate
Amylidene chloride

-XM X10«

184
1093
8139
2270
34 1
3154

(528)
(141)

337s
28 0
6251
7205
79 9o
92 3i
444.

1048»
548
5488
38 9
125
869
71 7

(123 3)
9130
505

(567)
3670
7380

(1183)
1422)

(138)
621

1148
1225
560
8906
8940

(675)
(710)
6906
6896
691

(709)
694
716

11255
(887)
11352
(790)
734
537

1145)
(952)
129)
7838

(934)

-xxio.

73
(709)

688 (32°)
5153
577
525 (32°)
517
63

(682)
547e
599s
592o
618s

607s
642
629s
548,
496

( 480)
508

(568)
688
600

(567)
566
632
685 (20°)
600
631
61 + 02

(602)
( 696)
(628)

564
684,
687
766
8060

7834 (25°)
782S (25°)
785
804

(796)
(821)
(759)

587
71?4 (25°)
741

(755)
766
498
675
813
674»
662

-K X 106

( 726) (99°)
( 568) (32°)
( 403) (I8°>
( 618) (20°)
(551) (32°)
( 562) (15°)

( 460) (20°)
( 534) (20°)
( 531) (20°)
( 615) (20°)

( 480) (20°)

( 535) (20°)
( 548) (20°)

( 757) (20°)

( 525) (20°)
540 (20°)

5979 (20 7°)
599 (20°)

( 624) (20°)
( 655) (25°)

( 64) (15°)
( 635) (20°)
( 654) (15°)
( 606) (20°)
' 616) (20°)
( 652) (20°)
( 706) '20°)
( 616) (25°)
( 662) (20°)
( 609) (20°)

( 635) (15°)
( 591) (25°)

Compound

Amyl iodide
n-Amyl methyl ketone
Amyl nitrate
iso-Amvl propionate
n-Amyl valerate
Anethole
Ani ' ine
Anisidine
Anisole
Anthanthrene
Anthanthrone
Anthracene
Anthracenedmitnle
Anthracenonitnle
Anthraqumone
Anthrazme
Arabmose
Arbutoside
Asarone
Asparagme
Aspartic acid
Aunn
p-Azoanisole
Azobenzene
p-Azophenetole
m-Azotoluene
Azulene
Barbituric acid (Anh )
Barbituric acid ( 2H-0)
Benzalazme
Benzaldehyde
Benzaldoxime
Benzamide
Benzanthrone
Benzene
Benzidme
Benzil
Benzoic acid
Benzole anhydride
Benzonitnle
Benzophenone
3,4-Benzopvrene
Benzopyrene
Benzoyl acetone
Benzovl chloride
Benzyl acetate
Benzyl alcohol
Benzylamme
Benzvl chloride
Benzyl formate
Benzyhdeneanilme
Benzyhdene chloride
Benzyhdenemethylamine
Benzyl methyl ketone
Bibenzyl

-XM X10«

(1187)
8050

(764)
101 73
12455
(960)
6295

(805)
7279

204 2
1781

(130)
1546
142 1

(1196)
2457
8570

1580
131 4
695
64 2 + 4

(161 4)
(147 7)
(1068)
(171 7)
(127 8)

985
538
786

(123 7)
6078

(608)
(723)
1429
5484

1109
(1186)

7028
(124 9)

65 19
10960
1357
1940
(950)
(758)
9318
71 83
7526
8198
8143

1004)
(979)
(731)
8344

1268)

-xX10<

5996 (18°)
705i
574

7054 (25°)
723s
648

(676)
654

(673)
739
581
731

( 678)
(700)

575
646
571

( 589)
(631)
(526)
(482)

556
610
586
635
608
768

(420)
(4 79)
594

(573)
576
5Q7
620
702 (32°)
603
564

(575)
552

( 632)
60h
538

586
539 (20°)

(620)
( 664)
(702)
( 647)
(598)

554
608
613
62 It
696

-K X 10s

( 910) (20°)
( 580) (15°)

( 609) (25°)
( 638) (0°)
( 644) (15°)
(691) (20°)
( 72) (20°)
( 672) (15°)

( 914) (27°)

( 825) (20°)

( 905) (20°)

( 735) (18°)
( 812) (15°)
( 800) (12°)

611 (705°)

643 (58°)

( 602) (15°)
( 639) (20°)
( 801) (4°)

611
( 754) (20°)

616 (100°)
( 728) (15°)
( 662) (15°)
( 638) (15°)
( 66) (50°)

( 639) (60°)
( 657) 15°)
( 655) (16°)
( 697) (15°)
( 690) (19°)
( 713) (18°)
( 646) (20°)

( 763) (14°)

( 624) (20°)
671 (54 5°)

469

Handbook of tables for Organic Compound Identification, © 1967 CRC



DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS (Continued)

Compound

3,4-Bis (n-hi droxvphenvI)-2,4-hexadien
m,m -Bitoly!
m.m'-Bitoljl sulfide
Borneol
Bromobenzene
Bromobenzenediazoc\ anide
Bromochloromethane
Bromodichloromethane
Bromoform
Bromonaphthalene
a-Bromonaphthaleiie
m-Bromotoluene
Bromotnchloromethane
Butane
iso-Butane
1 4-Butanediol
2-Butene (cis)
2 Butene (trans)
1-Butene 3 4-diacetate
2-Butene-l 4 diacetate (us)
2-Butene 1 4 diacetate trans)
2-Butene 1 4 diol 'cisi
2-Butene 1 4 diol 'trans;
n-BuUl acetate
iso Bun] acetate
n-BuUl alcohol
iso-But\l alcohol
sec Bun 1 alcohol
tert-Bunl alcohol
n-But\lan)ine
iso-But\lam!iie
9 ButU anthracene
n Bunlbenzeue
iso-But\lbenzene
tert Bunlben/ene
n But \ l ben?oate
Bun 1 bromide
iso-Bun I bromide
1-n But\ I chloride
2-n-ButU chloride
n-But\l c\anide
tert-Bunl c\clohe\ane
1,4-Bunl diacetate
n ButU eth\l ketone
n Bun I formate
iso Bun 1 formate
iso But\l ideneazine
But \ l iodide
iso-Bun! meth\I ketone
tert-Bun 1 meth\ 1 ketone
n Bunl nerfluor n-bunrate
p tert Bun Iphenol
Bunl sulfide
Bunl thioc\anate
2 But \ne 1 4 diacetate
2 Bun ne 1 4 dibenzoate
2 Butvne-1 4-diol
n But\raldeh\de
iso-Bun raldelnde
iso But\raldo\ime
u-But\nc acid
iso Bunnc acid
Bunromtrile
Bun n lphen\ lacet\ lene
( acod\ 1
Cacod\hc acid
Camphor
( amphoric acid
Camphoric anhjdride
n ( aproic acid
( apnn Ipheiu lacetj lene
n-(apr\lic acid
Carbamhde
Carbazole
f ai bon disulfide
Carbon tetrabromide
Carbon tetrachlonde
Carbon tetraiodide
Canacrjl
Can one
Cetjl alcohol
f en 1 mercaptan
Chloral
Chloraml
Chloracetic acid
Chloroacetone
Chloroacet\ Ichlonde
p-f hloranisole
( hlorobenzene
Chlorooenzene diazoaamde
( hlorodibromomethane
( hlorodifluoromethane
l-( hloro-2 3-dih>dro\ypropane
( hlorodipheiulmethane
C hloroethj lene
C hloroform

-XjiXlO6

(157)
(1274)
(1400)
1260
7812
8688
550 ± 6
663 ± 3
8260

(123 8)
11590
(934)
7 3 1 + 7
574
51 7
615
426
433
955
952
95 1
543
535
7747
7852
56 536 (20°
57 704 120°
57 683 (20°)
5742
589
598

1760
10079
101 81
1025
11669
7714
7988
6710
6740

(628)
11509
1034
8073
6583
66 79

(958)
(936)
7005
6986

1267
1080
1137)
(70 38)
959

1690
503
4608
4638
56 !•>
55 10
5606
494

1064)
(999)
(799)
103)
1290
113)
7855

1304)
101 60
13405
1174
422
9373
6660

136)
1091)
(922)
1835)
3904
(677)
1126)
481

(509)
537
891
6997
6502
751 ± 4
386

(779)
1319
359
5930

-XX10'

59
6993 (27 4°)
6530 (27 4°)

(817)
5030 (20°)

(414)
(425)
(405)

327
598
560
546

(369)
(988)
(890)
(682)
( 759)
(772)
(555)
(553)
( 552)
(616)
(607)

666. (25°)
676>

( 7627)
( 7785)
( 7782)

774 (25°)
(805)
( 818)
( 751)
( 751)
( 759)
( 764)

654«
563 (20°)
583 (20°)
725
728
7558 (27 4°)
8205

( 594)
707-
644r
654,
683
5086 (18°)
699,
697»

(469)
(719)

7774 (27 4°1
6891 (27 4°)

(564)
(561)
(584)
639)
643i,
644i
625
636j (25°)

( 715)
618
476
579
68

(644)
620
676.
651
7053

( 6316)
( 702)

554
2826 (20°)
433
261
726
614
757 (17 5°)

1510)
459
458

(509)
550

(475)
( 625)
( 6216)
(393)
(361)

446
604

(651)
574
497

-K X 10«

( 699) (16°)

( 826) (20°)
( 753) (20°)

( 846) (19°)
(812) (15°)

948 (20°)

840 (20°)
( 770) (20°)
( 758) (0°)

( 696) (20°)

( 583) (25°)
( 584) (25°)
( 6176) (20°)
( 624) (20°)
( 629) (20°)
(611) (20°)
( 506) (20°)
( 511) (20°)

f 6461 (20°)
( 648) (20°)
( 662) (20°)
( 656) (25°)
( 730) (20°)
( 737) (20°)
642 (20°)
635 (20°)

( 606) (20°)
6670 (20°)

( 579) (20°)
( 571) (25°)
( 574) (25°)

( 822) (20°)
( 561) (20°)
( 558) (16°)

( 653) (114°)
( 652) (16°)
( 659) (25°)

( 522) (20°)
( 511) (20°)
( 576) (20°)

598 (20°)
' 601) (25°)
( 569) (15°)

( 689) (15°)

( 67) (25°)
( 791) (20°)
I 740) (20°)
( 624) (25°)

( 642) (20°)
( 783) (20°)

699) (22°)
( 966)

611 (20°)
1 13) (20°)
( 709) (20°)
f 590) (20°)
( 619) (50°)

( 694) (20°)

( 804) (20°)
( 633) (20°)
( 710) (0°)

( 688) (20°)

( 883) (15°)

( 528) (hq , 15°)
740 (20°)

Compound

Chlorofumanc acid
n-Chloroiodo benzene
Chloromaleic acid
Chlorometh\ Istilbene
a-Chloronaphthalene
m Chloromtrobenzene
o-Chlorophenol
p-Chlorophenol
l-(o-Chlorophen\lazo) 2 napthol
1 (p-Chlorophen\la7o) 2 napthol
Chlorotnfluoroethv lene
Chlorotrifluoromethane
Cholesterol
Chrysene
Chrjsoidme
Cmnamic acid
Cmnamic acid (a trans)
Cinnamie acid (ft trans)
Cmnamic acid (cis \1P68°)
Cmnamic acid (ris-MP 58°)
Cmnamic acid (cis-MP 42°)
Cmnamic aldehyde
Cmnaim] alcohol
Cinnamvlideneanilme
Citral
Coronene
Coumarm
o-( resol
m Creso1

p-Cresol
o-Cres\lmetrnI ether
m Cres\lmethvl ether
p-Cresvlmethyl ether
Cumene
Cvamehde
C\amelunc acid
9-Cyanoan thracene
C\ anogen
Cyanuric acid
Cvclobutanecarboxylic acid
1 3-C>clohexadiene
1,4-Cyclohexadiene
Cyclohexane
Cyclohexanecarboxylic acid
Cyclohexanol
Cyclohexanone
Cyclohexanone oxime
Cyclohexanoneoxime 0-methvl ether
Cyclohexene
Cyclohexenol
Cyclooctane
Cvclooctene
Cyclooctatetraene
C\clopentane
Cyclopentanecarboxyhc acid
C"v clopentanone
?> clopropane
Cvclopropanecarboxyhc acid
p-Cymene
Decalm
cis Decalm
trans- Decalm
n-Decane
-Deuteno pvrrole
Deuteromdene
Diacetal
Di-iso-amylamme
Diazoacetic ester
Dibenzocoronene
1 2,5 6 Dibenzofluorene
i,4 5,6-Dibenzophenanthrene
Dibenzphenanthrone
Dibenzpyrene
Dibenzpyrenequmone
so-Dibenzpyrenequmone
Chbenzyl ketone
>Dibromobenzene
!,3 Dibromo-2-butene-l,4-diol
Dibromodichloromethane
1,2-Dibromodnodoethylene
,,2-Dibromoethylene
l,2-Dibromo-2-fluoroethane
Dibromo-4-nitrophenol
,,2-Dibromotetrachloroe thane
}i-n-butvlamme
3i iso-butvlamme
3i-sec-butylamme
3i-iso-butyl ketone
3i-tert-butvl ketone

2 6-Di-tert-butvl-4-methyl phenol
2,4-Di-tert-butyl phenol
3ibutyl phthalate
Di-iso-butvralacetylene
)icetvl sulfide
Jichloroacetic acid
Dichloroacetyl chloride

-XMX10«

6702
9142
6736

144 8
10760
(748)
774
776

161 0
161 4
491
45 3 + 1 5

(284 2)
16667

(1263)
7836
782
710
776
779
832

(748)
(872)
1232
(981)

tin 3)
825
7210
7202
721
8194
7791
7113
8953

(56 1)
101 1 (10°)
142 1
(216)
61 5
5816
486
487
68 13
8324
7340
62 0,
71 00
82 9o
575
641
114
846

(539)
59 18
7348
51 63
399
4533

1028
10670

(107 0)
(1077)
11974
4875
8088

(153 8)
(133 1)

57
2894
184

(203)
2005
2136
183 1
1946
131 70
1014)
942
81 1 + 4

1401)
(717)
(780)
1675)
1260)
1037
1057
1059
10430
10406
1653
1556
175 1
1256)
401 7
582
690

-J-X10"

( 445)
(417)
(448)
( 633)

661
475

(602)
( 604)
(570)
(571)

422
(434)

735
731
515
529

( 528)
( 533)
( 524)
( 526)
( 562)

566
650

(595)
650
810

(565)
675
667 (26°1
667 (26°)
671 (40°)
638 (40°)
648 (40°)
7449
435

(457)
(699)

415
476
5816 (30°)

( 607)
(608)

8100 (27 5°)
6499 (30°)
732
632s
632,
652a

(700)
( 653)
(815)
(769)
518
8439
6446 (30°)
6141 (30°)

( 948)
5271 (30°)
766 (20°)
7718
774
779

( 8416)
716 (20°)
690
668
846

(50)
778
69 + 03
73+ 03
716
706
551
586
626.
430

(383)
(334)

320
386
379
564
387

(802)
(817)
(819)

733s
732 1

(750)
(754)
(621)

738
( 832)
(451)
(468)

-K X 10«

( 786) (57°)

781 (20°)
638 (48°)

( 747) (18°)
( 789) (20°)

( 784) (20°)

( 660) (4°)

( 629) (15°)
( 679) (20°)

( 577) (20°)

( 528) (20°)
( 706) (20°)
( 690) (20°)
( 690) (20°)
(661) (15°)
( 623) (15°)
( 629) (19°)
(642)

490) (15°)

(359)f l iq 17°)
( 842) (n°i
( 613) (30°)
( 510) (20°)
( 515) (20°)
( 627) (20°)
( 668) (30°)

694 (20°)
( 599) (20°)

( 567) (20°)

( 684) (20°)
( 654) (20°)

6290 (20°)
( 677) (30°)
( 582) (30°)
( 683) (-79°)
( 569) (30°)
( 656) (20°)

6814 (20°)
( 686) (35°)
( 670) (35°)
( 6143) (20°)

( 692) (13°)

( 649) (21°)
( 54) (24°)

786 (100°)

( 808) (25°)

( 877) (17 5°)
( 855) (17°)

(1049)
( 767) (20°)
( 609) (20°)
( 641) (0°)
( 591) (20°)

( 657) (21°)

( 705) (20°)

470



DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS (Continued)

Compound

o- Dichloro benzene
m-Dichlorobenzene
p-Diehlorobenzene
l,4-Dichloro-2-butyne
l,2-Dichloro-l,2-dibromoethane
1,1-Dichloro-difluoroethylene
Dichlorodifluoromethane
1,1-Djchloroethylene
cis-l,2-Dichloroethylene
trans 1,2-Dichloroethylene
1,3- Dichloro- 2-hydroxypropane
Dicyandiamide
Dicyclohexanol acetylene
Dicyclohexyl
1 , 1-Dicyclohexylnonane
Diethanolacetylene
Diethyl acetaldehyde
Diethylallylacetophenone
Diethyl allylmalonate
Diethvlamme
Diethylcyclohexylamme
Diethj 1 ethylmalonate
Diethyl ketone
Diethyl ketoxime
Diethyl malonate
Diethyl-3-(l-methyl butane) ethyl-

malonate
Diethyl oxalate
Diethyl phthalate
Diethyl sebacate
Diethylstilbestrol
Diethylstilbestrol diprononate
Diethyl succmate
Diethyl sulfate
Diethyl sulfide
Diethyl tartrate
Difluoroacetamide
l-Difluoro-2-dibromoethane
1, l-Difluoro-2,2 dlchloroethyl amyl ether
1, l-Difluoro-2,2-dichloroethyl butyl

ether
1, l-Difluoro-2 2-dichloroethyl ethyl ether
1, l-Difluoro-2,2-dichloroethyI methyl

ether
1, l-Difluoro-2,2-dichloroethyl propyl

ether
Difluoroethanol
Di-n-heptylamme
Dl-n-hexylamme
Dihydronaphthalene
o-Dimethoxybenzene
m-Dimethoxybenzene
p-Dimethoxybenzene
o-(2,5-Dimethoxybenzoyl)-benzoic acid
Dimethoxymethane
Dimethylacetophenone
Dimethylallylacetophenone
Dimethylanilme
2,2-Dimethylbutane
2,3-Dimethylbutane
2,3-Dimethyl-2-butene
Dimethvlcyclohexanone
1,2 and 1 3 Dimethvlcvclopentane1'
2,5-Dimethyl-2,5 dibromo-3-hexme
Dimethyl diethylketo tetrahydro-

furfurane
2,5-Dimethyl 1-ethylpyrrole
2,5-Dimethyl 3-ethylpyrrole
2,5-Dimethylfuran
Dimethyl furazan
2,5-Dimethyi-4-heptene
2,4 Dimethyl-2,4-hexadiene
2 3-Dimethylhexane
2,5-Dimethylhexane
3 4-Dimethylhexane
2,6-DimethyI-4 hexanol
2,5-Dimethyl 3 hexme-2,5-dlol
Dimethyl isoxazole
Dimethylketo tetrahydrofurfurane
Dimethyl malonate
1,6-Dimethylnaphthalene
2,4-Dimethylnonane
3,4 Dimethylnonane
4,5-Dimethylnonane
2,6-Dimeth> 1-2,6,8-nonatnene
Dimethyl-2,4-nonatnene
2,6-Dimethyloctane
3,4-Dimethyloxadiazole
Dimethyl oxalate
Dimethyl oxamide
2,2-Dimethylpentane
2,3-Dimethylpentane
2,4-Dimethylpentane
2,2-Dimethylpropane
2,5-Dimethyl-3-propyl-pyrrole
2,4-Dimethylpyrrole

-*MX10«

8426
83 19
8293
742

(108 6)
600
522
492
510
489

(801)
4455

(151 6)
12931
231 98
(753)
7071

1462
1188
568

(124 5)
1152
58 14
68 3i

(92 6)

175
81 71

1275
(177 0)
172 0
2652
10507
(868)
(679)

(1134)
(41 2)
(855)
12984

11948
9613

8068

10719
(413)
1715
1489
(851)
8739
8721
8665

161 0
(473)
968

1224
8966
7624
7622
659

(848)
8131

(135 6)

(1162)
9461
9387
6637
5727

1006
(787)
9877
98 15
9906

1169
(1030)

597
(685)
6969

1133
13468
13470
13452

(108 8)
(1488)
12254
5717

(55 7)
(632)
8697
8751
8748
63 1

10607
6964

-xX10»

5734
5661
5644

( 603)
423
451
432
508
526
504
621

(530)
682
7776
7930
660
705s

(676)
(593)
(777)

802
(612)

675i
6754
5782

(677)
5595

(574)
685

(547)
720
6035
563
753
550
433
382

(587)

(577)
(537)

(489)

(555)
503

(805)
(803)

654
6329
6316
6275

(.562)
621

(653)
(650)
(740)

8848
8845

(783)
672
8281
506

753
768 (20°)
762 (20°)
687 (20°)
584

(797)
714
8648
8593
8673
812
724

(615)
600
5277

(725)
(862)
(862)
(861)

724
990

(861)
583
472
544
8680
8733
8732

(875)
773 (20°)
732 (20°)

-K X 10«

( 748) (20°)
( 729) (20°)
( 823) (20 5°)

(642) (-30°)
( 635) (15°)
( 679) (15°)
( 638) (15°)

( 742) (14°)

6889 (20°)
7001 (20°)

( 576) (20°)
( 663) (16°)
( 602) (14°)
( 552) (18°)
( 699) (0°)
( 614) (20°)
( 551) (19°)

( 611) (20°)

( 603) (15°)
( 645) (25°)
( 661) (20°)

( 628) (20°)
( 667) (15°)
( 630) (20°)
( 662) (20°)

( 883) (20°)
' 694) (20°)

( 703) (20°)
( 723) (20°)

( 696) (20°)

( 701) (20°)

( 652) (12°)
( 686) (25°)
( 682) (0°)
( 661) (55°)

(532)
( 645) (16°)
( 635) (16°)

5744 (20°)
5853 (20°)

(557)

6224 (20°)

( 620) (18°)

6164 (20°)
5969 (20°)
6240 (20°)

( 609) (20°)

( 636) (20°)
( 647) (20°)
( 647) (20°)

( 627) (20°)

( 542) (54°)

5849 (20°)
6070 '20°)
5876 (20°)

( 536) (0°)

( 679) (14°)

Compound

2,5-Dimethylpyrrole
a t<)-Dimethyi styrene
Dimethyl succmate
Dimethyl sulfate
Dimethyl sulfide
Dimethyltrichloromethylcarbmol
\,N-Dimethyl urea
\ N'-Dimethyl urea
o-Dinitrobenzene
m-Dmitroben7ene
p-Dimtrobenzene
2,4-Dmitrophenol
DimtJoresorcmol
1,4-Dioxane
Diphenyl
l,l-Diphenylallyl-3-chlonde
l,3-Diphenylallyl-3-chlonde
Diphenylamme
Diphenyl-bis-diazo cyanide
Diphenylbutadiene
Diphenylchloroarsme
Diphenyldecapentaene
Diphenjldiacetjlene
Diphenyldiazomethane
Diphenyldihydrotetrazme
1,1 Diphenylethylene
1,6-Diphenylhexane
Diphenylhexatnene
Diphenylmethane
Diphenylmethanol
1,1- Diphenylnonane
Diphenyloctatetraene
Diphenylphenoxyarsme
\ \-Diphenyl urea
\,\ -Diphenyl urea
Di-n propyl ketone
Di iso-propyl ketone
Dipropyl oxalate
Di iso-propyl oxalate
Dodecyl alcohol
Dulcitol
Flaidic acid
Erythntol
Ethane
4-Ethoxy-3-methoxybenzyl acetate
4-Ethox> 3-methoxybenzyl benzoate
1-Ethoxynaphthalene
2-Ethoxynaphthalene
Ethyl acetate
Ethyl acetoacetate
Ethylacetophenone
Ethyl alcohol
Fthylally acetophenone
Fthyl amylpropiolate
Fthylauilme
9-Ethyl anthracene
Ethylbenzene
Ethyl benzoate
Fthyl benzoylacetate
Fthvl benzyltdenecyanoacetate
Fthvl benzvlmalonate
Fthyl bromide
}• thvl bromoaeetate
I- thvl-1-isobutvlacetoacetate
Ethyl butylmalonate
Ethyl n-butyrate
Fthyl iso-butyrate
Ethyl chloroacetate
Fthyl cmnamate
t thyl-iso-cyanate
Ethyl cyanoacetate
Fthylcyclohexane
Lthyldiallylacetophenone
Ethyl dibromocmnamate
J* thyl dichloroacetate
Fthyl diethylacetoacetate
I* thyl diethylmalonate
Fthyl dithiolacetate
Fthylene
Ethylene
Ethylene bromide
Ethylene chloride
Ethylenediamme
Ethylene iodide
Ethylene oxide
Fthyl ether
Ethyl etnylacetoacetate
Ethyl ethylbutylmalonate
Fthvl ethylpropylmalonate
Ethyl formate
Ethyl hexylpropiolate
Ethyl hydroxylamme
Ethylidene chloride
Ethyl iodide
Ethyl lodoacetate
Ethyl lactate

-XMX10!

71 92
(907)
8150

(622)
(449)

(105)
551
563
6598
7053
6830

(731)
(624)
52 16

10325
146 1
1407

(109 7)
8503

1296
(145 5)
1805

(134 6)
115
1299

(1180)
171 81
1469

(1157)
119 1
20632
1643

(225 2)
1263
1275
8045
81 14

10527
10602
14770
11240
2048

7380
273

1385
1773
1199
1192
54 10
7167
955
3360

1225
(1127)

8930
1530
7720
9332

(1153)
(1163)
(154 5)

5470
(828)

(121 4)
1393
(777)
7832

(723)
(107 5)
(456)
(673)
9109

1474
1745
852

(1179)
(140 4)
(710)
120
1530
7880
5962
4626

1047
307
5510
939

(163 3)
1524)
4300

1299
(430)
(574)
(697)
(976)
(726)

—X X 10=

756 (20°)
686
5581
493
723
59

< 625)
(639)

3921
4197
4064
397
312
592 (32°)
6695

(639)
(615)

648
(327)
( 629)

550
(635)

640
(592)
(545)

655
7208

(632)
688
647
7357

( 636)
567

( 595)
(600)

705o
711o
6046
6089
7849 (20 7°)
617

(725)
604

(910)
619
620

( 696)
(692)

614
550«

( 644)
728

( 651)
670

( 737)
( 741)

7272
621i
600
578
6172
502
496
652
644.
6693
6743
590
610
642
595
8118

(646)
519

(543)
6328
6492
5904 (27 4°;

(428)
546 (32°)
419
602 (32°)
771 (32°)
371 (32°)

(697)
743
5937
6683
6619
580
713
704
580
4470 (17 5°)
456
615

-K X ID*

( 707) (20°)

( 625) (18°)
( 657) (20°)
( 612) (21°)

(784)
(730)
( 614) (17°)
( 659) (0°)
( 660) (30°)
( 668) (24°)

( 606) (32°)
( 664) (73°)

686 (55 5°)

( 871) (40°)

( 680) (14°)
6877 (20°)

684 (35 5°)

6935 (20°)

( 759)
( 743) (20°)
( 576) (20°)
( 573) (20°)
( 628) (0°)

( 652) (24°)
( 905) (15°)
( 619) (79°)
( 876) (20°)
( 511) (—100°)

( 738) (20°)
( 734) (25°)

554 (20°)
( 565) (20°)
( 639) (16°)

575 (20°)
( 634) (16°)

( 709)
(771) (99°)

6341 (20°)
( 648) (25°)
( 673) (20°)

( 663) (20°)
719 (20°)

( 747) (20°)

( 629) (20°)
l 585) (25°)
( 583) (25°)
( 684) (20°)
( 640) (20°)
( 582) (16°)
( 632) (20°)

6324 (20°)
( 636) (16°)

( 696) (20°)
( 615) (20°)
( 641)(20°)

( 242) (—102°)
( 309) (-102°)

915 (20°)
( 757) (20°)
( 686) (20°)
( 791) (10°)
( 618) (7°)

534 (20°)
( 582) (20°)
( 650) (20°)
( 648) (20°)

531 (20°)

( 681) (20°)
( 864) (20°)
( 829) (13°)
( 633) (25°)

471



DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS (Continued)

Compound

Ethyl methylacetoacetate
Ethyl methyl ketoxime
Ethyl-l-methyl-2-oxocyclohexane-

carboxylate
Ethyl methylphenylmalonate
Ethyl nitrophenylpropiolate
Ethyl oxamate
Ethyl perfluor-n-butyrate
Ethyl phenylacetate
Ethyl phenylmalonate
Ethyl phenylpropiolate
Ethyl phosphate
Ethyl propionate
Ethyl propylacetoacetate
Ethyl-n-propvl ketone
Ethyl succmimide
Ethyl sulfine
Ethyl sulfite
Ethylsulione ethyl ether
Ethyl thiocyanate
Ethyl isothiocyanate
Ethyl thiolacetate
Ethyl thionacetate
Ethyl tnbromoacetate
Ethyl trichloroacetate
N-Ethyl urea
Ethyl iso valerate
Eucalyptol
Eugenol and iso-eugenol
Flavan throne
Fluorene
Fluorenone
Fiuoro benzene
Fluorobromoacetic acid
Fluorodichloromethane
p-Fluorophenetole
Fiuoro tnchloroethvlene
Fluorotnchloromethane
Formaldehyde
Formamide
Formic acid
0-Formylpropionic acid
Fructose
Fulvene (Benzene XM measured to be 49y
_ , / 54 8 \
Fulvene ( x — 5- )

Fumanc acid
Furan
Furfural
Galactose
Gallic acid
Geramol formate
Glucose
D-Glucose
Glutamic acid
Glycerol
Glycme
Glycol
Guaiacol
Helianthrone
1,2-Heptadiene
2,3-Heptadiene
Heptaldehyde
n-Heptane
4-Heptanol
n-Heptanoic acid
n-Heptyl amine
n-Heptyl benzene
Heptyl cyclohexane
n-Heptylic acid
1-Heptyne
2 Heptyne
Hexabromoethane
Hexachloro benzene
Hexachloroethane
Hexachlorohexatnone
n-Hexadecane
1,5-Hexadiene
2,3-Hexadiene
n Hexaldehyde
2,2,4,7,9,9-Hexamethyldecane
Hexamethy] disiloxane
Hexamethylene glycol
n-Hexane
Hexene

n-Hexyl alcohol
n-Hexyl benzene
n-Hexyl methyl ketone
n-Hexyl methyl ketoxime
Hexylpropiolamide
Hydrmdene
Hydroqumone
Hydroxyazobenzene
p-Hydroxybenzaldehyde
4-Hydroxy-2-butanone

-*MX10«

(819)
5732

1121
(153 2)
1146
620

1035
10427

(142 2)
(104 2)

(982)
(665)

(105 7)
6903

(720)
(670)
(754)
(818)
(557)
(590)
(627)
(635)

(1195)
(996)
555

(91 1)
(1163)
(102 1)
2410
1105
994

(584)
(595)
488

(880)
725
587

(186)
(219)
1990
553

10260
4 2 9

48 0

4911
4309
471

103 00
900

(1199)
102 60
101 5
785
5706
403
3880

(792)
189 9
735
721
8102
8524
915
8860
93 1

13441
14740
8974
770
795

1480)
(147 5)
(112 7)
1450)
18763
(55 1)
609
6940

191 52
1189
8430

(746)
65 7

165)
7920

124 23 (20°)
91 4»

1025«
1037)
(785)
6463

(997)
668
485

- X X I O "

5684
658o

(608)
6121
523

(529)
(427)
(635)

6017
598
539
6514
6135
689i
566
631
546
592
6392 (27 4°)
6772 (27 4°)
6019 (27 4°)
6098 (27 4°)
368
520

(630)
700
754
622
590
655
552
608
379
474
628
485
427
62
486
432

( 542)
570

(549)

(614)

(423)
633 (20°)

(490)
572

(529)
658
570

(563)
(533)

619
(537)

624
638
497

(764)
(749)

709t
8507
789
680

(808)
7625
8084
6900

(801)
(826)

294
518
476
433
8286
671

( 741)
693o
8458
7324
713
8654 (27 4°)

R1 + 0901 I \l6

774
(767)

713i
7162
677
664
587
503

( 547)
55

-K X 10«

( 569) (20°)
( 530) (20°)

( 658) (20°)

( 427) (19°)

( 656) (20°)
( 659) (20°)
( 636) (13°)
( 576) (25°)
( 584) (15°)
( 593) (20°)
( 560) (22°)

( 604) (0°)

( 637) (25°)
( 680) (15°)
( 586) (25°)

( 821) (20°)
( 719) (20°)
( 764) (18°)
( 607) (20°)
( 699) (20°)
( 663) (20°)

( 623) (100°)
( 623) (20°)

( 676) (0°)

( 742) (25°)
( 638) (17°)
(51) (-20°)
( 551) (20°)

527 (20°)

( 452) (20°)

( 505) (20°)

( 692) (20°)
( 598) (15°)
( 568) (20°)

( 896) (4°)
( 610) (20°)

( 869) (25°)

779 (20°)
( 846) (50°)

698 (20°)
( 720) (21°)

( 603) (20°)
5817 (20°)

( 647) (20°)
626 (20°)

( 628) (20°)
6528 (20°)
6559 (20°)

( 630) (25°)
( 584) (25°)
( 615) (25°)

(1 124) (20°)
(1 059) (24°)

( 995) (20°)

6421 (20°)
( 462) (20°)

6596 (20°)

(565)

637 (20°)
( 658) (20°)
(583)
( 634) (20°)

( 639) (16°)
( 797) (20°)

( 618) (130°)
( 573) (14°)

Compound

Indene (natural)
Indene (synthetic)
Indole
lodobenzene
lodoform (in sol'n)
1 Iodo-2 phenylacetylene
o lodotoluene
m-Iodotoluene
p-Iodotoluene
Leuune
iso-Leucme
Maleic acid
Maleic anhydride
Malonic acid
Manmtol
Mannose
Mesitylene
Methane
Methione
p-Methox>azo benzene
o-Methoxybenzaldehyde
p-Methoxybenzaldehyde
o-Methoxybenzvl alcohol
1-Methoxynaphthalene
2-Methoxynaphthalene
1 (o-Methoxyphenylaao)-2-naphthol
Methoxysahgenm acetate
Methyl acetate
Methyl acetoacetate
Methylacetylaeetone
Methyl alcohol
Methylallylaketone
Methylamme
N Methylamline
9-Methylanthracene
Methyl benzoate
Methyl-o-benzoylbenzoate
Methylbenzylanilme
Methyl bromide
2-Methylbutane
2-Methyl-2-butene
Methyl butyl ketone
Methyl iso-butyl ketone
Methyl tertrbutyl ketone
p-Methyl-o-tert butylphenol
Methyl butyrate
o-Methylcarbanihde
Methyl chloride
Methyl chloroacetate
Methylcholanthrene
3-Methylcholanthrene
Methylcyclohexane
2-Methylcyclohexanone
3-Methylcyclohexanone
4-Methylcyclohexanone
Methylcyclopentane
4-MethyI-2,6-di tert-butvlphenol
Methyl dichloroacetate
Methyldlphenoxyphosphlne oxide
Methyldiphenv ttnazine
Methylene bromide
Methylene chloride
Methylene iodide
Methylene succin'c acid
Methyl ether
Methylethylallyacetophenone
Methyl ethyl ketone
Methyl formate
Methylfumanc acid
3-Methylheptane
2-MethyI-4 heptene
5-Methyl-l,2 hexadiene
2-Methylhexane
Methyl hexyl ketone
Methvl-m-hydroxybenzoate
Methyl p-hydroxybenzoate
Methyl iodide
Methylmaleic acid
9-Methyl-10 methoxyanthracene
Methyl-o-methoxybenzoate
Methyl-p-methoxybenzoate
Methyl-a-methoxy isobutyrate
1-Methylnaphthalene
2-Methylnaphthalene
4-Methylnonane
5-MethyI-5-nonene
4-Methyloctane
Methylol urea
2 Methylpentane
3-Methylpentane
4-Methyl 2-pentanol
Methyl perfluor-n-butvrate
Methyl phenylacetate
Methyl phenylpropiolate
2-Methylpropene
Methyl propionate

-*MX10«

8479
8089
850
9200

1171
(1101)
(1122)
(1123)
10131
849
849
4971

(358)
(463)
11120
10290
9232
122,
91 0

(1189)
760
780
879

1070
1076
163 6
1103
4260
5960

(650)
2140

1119
(270)
8274

1465
8159

1394
(132 2,1

428
6440
54 14

(691)
(693)
(704)
1203
(664)
1540
(320)
581

(182)
194 0
7891

(740)
(748)
(635)
7017

1676
73 1

(152 9)
(155 1)

65 10
(466)
9310
5757
26 3

1333
45 5g

(320)
5698
9799
880
736
8624

(933)
884
887

(572)
5784

1581
956
986

(819)
1028
1026
12139
1116
10963
483
7526
7552
804
925
9273
956
444

(550)

-xX10«

(730)
(696)
(726)

451
2974 (20°)
483
5145 (30°)
5152 (30°)

(465)
(647)
(647)
(428)

365
4453
610
571
7682 (20°)

( 765)
(610)

560
(558)
(572)

637
(676)
( 680)
(588)

613
575
5132
569
668

(1 330)
870

(773)
762)
599a

(580)
670
451
8925

(772)
690
692
703

(732)
6498

(681)
633

(535)
68 + 04

(723)
8038
660
667
566
8338

(761)
(511)

616
627
375
549
348

(443)
571

(659)
632.
5327

(438)
8580

(784)
(765)

8607
728

(581)
(583)

403
(446)
(711)
(575)
(593)

620
(723)
(722)
(853)
(796)
(855)
( 493)

8734
8764
788

(406)
(618)

597
(791)

6240

-K X 10«

( 723) 25°)
( 690) (25°)

826 (20°)
(1 192) (17°)

( 874) (20°)
( 875) (20°)
( 780) (40°)

( 681) (20°)
( 341) (20°)
( 726) (15°)
( 908) (20°)
(879)
( 665) (20°)

( 632) (20°)
( 642) (20°)
( 664) (25°)
( 741) (14°)

537 (20°)
( 553) (20°)

530 (20°)

( 608) (-11°)
( 762) 20°)
( 812) (99°)
( 651) (25°)
( 690) (19°)

(1 044) (0°)
5531 (20°)

( 516) (13°)
( 563) (15°)
( 554) (20°)
( 562) (16°)

( 588) (16°)

( 661) (20°)

6181 (20°)
( 610) (18°)
( 610) (20°)
( 516) (24°)

6245 (20°)

935 (20°)
( 733) (20°)
1 156 (20°)
(723)

( 643) (16°)
( 509) (20°)
( 519) (20°)
(642)

6056 (20°)

( 553) (19°)
5841 (20°)

( 596) (20°)

( 918) (20°)
(721)

( 665) (19°)

( 741) (14°)
( 743) (20°)
( 625) (20°)

( 618) (20°)

5705 (20°)
5823 (20°)

( 641) (20°)

( 645) (16°)

( 571) (20°)

472



DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS (Continued)

Compound

Methyl n-propyl ketone
Methvl-iso-propyl ketone
1 Methylpyrrole
2-Methylpyrrole
Methyl salicylate
Methyl sihcone
a-Methyl stvrene
2 Methylthiazole
2-Methylthiophene
Methyl trichloroacetate
N-Methyl urea
Morpholme
Myleran
Mynstic acid
Naphthalaldehydic acid
Naphthalene
Naphthalene picrate
2-Naphthalenesu!fonylamme
2-NaphthaIenesulfonyl chloride
meso-Naphthodianthrene
meso-Naphthodianthrone
1-Naphthol

2-Naphthol
a Naphthomtnle
/3-Naphthomtrile
a-NTaphthoquinone
0-Naphthoqumone
N-l-\aphthylacetamide
N-2-Naphth> lacetamide
1-Naphthylamme
2-Naphthylamine
1-Naphthylamine hydrochlonde
Nicotine
o-Nitroanilme
m-Nitroanilme
p-N itroanilme
o-N itrobenzaldehyde
m-Nitrobenzaldehyde
p-Nitrobenzaldehyde
Nitrobenzene
Nitrobenzene diazo cyanide
o-Nitrobenzoic acid
m-N itrobenzoic acid
p-Nitrobenzoic acid
o-Nitrobromobenzene
m-Nitrobromobenzene
p-Nitrobromobenzene
m-Nitro carbanilide
Nitroethane
Nitromethane
1-Nitronaphthalene
o-Nitro phenol
m Nitropheno!
p-N itro phenol
l-(m-Nitrophenylazo)-2-naphthol
l-(p-Nitrophenvlazo)-2-naphthol
Nitrophenylfluoroform
2-Nitro propane
Nitrosobenzene
N-Nitrosodiethylamme
p-Nitrosodiethylanilme
p-Nitrosodimethylanilme
N-Nitrosodiphenylamme
l-Nltroso-2-naphthol
2-Nitroso-l-naphthol
4-Nitroso-l-naphthol
m-Nitrosonitrobenzene
p-Nitrosonitrobenzene
p-Nitroso phenol
Nitrosopipendine
p-Nitrosotoluene
o-Nitrotoluene
m-Nitro toluene
p-Nitrotoluene (in sol'n)
n-Nonane
1,2-Octadiene
n-Octane
Octanonoxime
Octyl alcohol
Octyl chloride
Octylcyclohexane
Octylene
Octvlene bromide
n-Ootvl mercaptan
Oenanthylidene chloride
Oleic acid
Opianic acid
Ovalene
Oxalic acid (anh )
Oxalic acid
Oxamide
Palmitic acid
Paraldehyde
Pentabromophenol
Pentacene

-*M X 10«

5741
5845
5856
6010
86 30

(172 7)
(801)
5956
6635
84 2
446
550

1697
1760
1176
(11 9)
1859
1276
121 91
2146
221 8
982
970
9825

1033
1010
735
679

1178
1178
988
9800

(127 6)
113 328
6647
7009
6643
6823
6855
66 57
6180
5922
76 11
8022
7881
873
895
896

148 1
(354)
21 1
9847
733
708
695

1420
141 7
(841)
4573
59 1
593
926
733

1107
839
827
918
660
658
507

(634)
704
7228
7271
7206

10813
836
9663

1027)
10265
1149)
15809
(895)
1504)
1151)
1165)
2085
1115
3538
338
6005

(390)
1986
(862)
1940)
2054)

-xX10«

6661
679o
722 (20°)
741 (20°)
567
730
678
601 (20°)
676 (20°)

(475)
(602)
(631)

69
(771)
(588)

717
(523)
( 616)
(538)

612
583
681
673

(682)
(674)
(659)
(465)
(429)
(636)
(636)

690
(684)

710
(699)
(481)
(507)
(481)

4517
4538
4407
502

(336)
4556
4802
4718

(432)
( 443)
(444)
(576)

472
3457

(569)
527 (24°)

J09 (25°)
500 (22°)

(484)
(483)

440
5135

(552)
(580)
(520)
(488)
( 558)
(485)
(478)
(530)
(433)
(433)
(412)

555
(581)

5272
5304
5257
8431

(759)
8460
717
7766 (20°)
773
8051
798
553
7866 (27 4°)
689

(738)
(530)

888
(375)
( 4763)

443
(775)

652
397
738

-K X 10«

( 541) (15°)
( 545) (20°)
( 664) (10°)
( 700)

668 (20°)

( 620) (20°)

( 689) (20°)
( 707) (19°)
( 725)
I 631)
( 834) (4°)
( 661) (60°)

( 821) (20°)

t 834) (4°)
( 819) (4°)
( 829) (4°)
( 753) (5°)
( 721) (60°)
(661)

757 (54°)
( 726) (98°)

( 705) (20°)
(694) (15°)
( 725) (20°)
( 691) (14°)

( 507) (0°)
604 (20°)

( 718) (4°)
( 717) (4°)
(731) (32°)
( 700) (80°)
( 755) (20°)
( 859) (22°)

( 497) (20°)
( 391) (25°)
( 696) (62°)
( 873) (20°)
( 756)
(740)

( 509) (20°)

( 546) (20°)
( 644) (15°)

( 590) (20°)

( 613) (20°)
( 614) (20°)
( 676) (20°)

6057 (20°)

5949 (20°)

( 640) (20°)
( 676) (20°)

6578 (20°)
( 576) (17°)

( 661) (18°)

(787)
(738)
( 661) (62°)
( 648) (20°)

Compound

Pentachloroethane
Pentachlorohexadione
2 3 Pentadiene
n-Pentane
2 4 Pentanediol
Perfluoroacetic and
Perfluoro n-butyric acid
Perfluorobutync anhydride
Perfluorocyclooctane oxide
Perfluoropropionic acid
Perhydroan thracene
Perylene
Phenanthrene
Phenanthrenerjumone
Phenanthrenorutnle
o-Phenettdine
p-Phenetidme
Phenetole
Phenol
Phenothiazine
Phenylacetaldehyde
Phenyl acetate
Phenylacetic acid
Phenylacetylene
l-PhenyIazo-2 naphthol
2-Phenyl bensofuran
1 Phenyl 4-benzoyl 1,3 butadiene
Phenjlbutadiene
4 Phenyl 1-butene
Phenylbutyl acetate
Phenyl n-butyrate
Phenyl iso-cyanate
o Phenylenediamme
m Phenylenediamme
p Phenylenedian me
Phenyl ether
Phenylethyl sulfide
Phenylfluoroform
Phenylhydrazme
Phenylhydroxylamme
Phenyl mercaptan
1-Phenyl 2 Methylbutane
Phenylmethyl sulfide
Phenj Ipropiolamide
Phenyl propionate
Phenylsulfone
Phenyl thiocyanate
Phenyl isothiocyanate
1-Phenyl 4,6 6-tnmethylheptane
N Phenyl urea
Phloroglucmol
Phthalamide
Phthalic acid
iso Phthalic acid
tere-Phthalic acid
Phthalic anhydride
Phthahmide
Picric acid
Piperazme
Pipendme
Propane
Propene
Proplonaldehyde
Propionic acid
Propionitnle
Propionylphenylacetylene
Propiophenone
n-Propyl acetate
iso Propyl acetate
n-Propyl alcohol
iso- Propyl alcohol
9-Propylanthracene
n-Propylbenzene
n-Propyi benzoate
n-Propyl bromide
iso-Propyl bromide
Propyl butyrate
pnm-Propyl chloride
so-Propylcyclohexane
Propylenediamme
Propylene oxide
Propyl formate
Propyl hexylpropiolate
Propyl iodide
Propvl propionate (extrap )
Propyl sulfide
^-Propyl urea
Pseudocumene
Pyramidone
Pyranthrene
Pyranthrone
Pyrazme
Pyrene
Pyridme
3yrocatechol
Pyrrole

-*M X 10s

(991)
(1295)

491
6305
704
433
810

1494
1576
61 0

14601
1668

(1279)
104 5
1390

(101 7)
(968)
(84 5)
6021

114 8
7201
8204
8272
7201

1376
1305

(1403)
(857)
9349

1345
10546
(727)
71 98
7053
7028

(108 1)
(944)
(773)
6782

(682)
(708)
11353
(832)
(833)
9379

(129 0)
(815)
(860)
17390
82 1

(734)
(91 3)
8361
84 64
8351
6731

(784)
8438
568
642
405
315
3432
4350
385

(951)
8373
6591
6704
45 176 (20°)
45 794 (20°)

164 0
8924

10500
(656)
(651)
(894)
56 10

10265
(581)
425

(550)
1368)
(843)
(77 95)
(921)
674

1016)
1490
2669
2503
376

1479
4921
6876
476

-xX10«

490
452

(721)
8739
677

( 380)
( 378)
(387)
( 379)
(372)

7592
662
718
502

(685)
741 (25°)
706 (25°)
692

(640)
(576)

599i
(603)
(608)
( 705)
(554)
(672 )

599
658

( 7077)
653

(643)
610
6662
6529
6503
635
6826 (27 4°)
529

(627)
625
6425 (27 4°)

(76b)
6695 (27 4°)
574

V 6 2 5 )
591
6027 (27 4°)
6365 (27 4°)

(796)
( 603)

582
556
5035
5097
5029

(454)
533

(368)
(659)
(754)
(919)
(749)

591o
586

(699)
601
624o
645j (25°)
6564

( 7518)
( 7621)
(744)
(742)
(640)

533
529
6867
715
8131
784

(732)
6248
697
4958 (30°)
6711
7787 (27 4°)

(660)
845 (20°)

(645)
709
616

(469)
731

(622)
6248

(709)

-K X 10«

( 819) (25°)

( 501) (20°)
5472 (20°)

7178 (20°)

( 763) (100°)
( 698)

( 749) (15°)
( 689) (20°)
( 675) (45°)

( 614) (20°)
( 647) (25°)
( 657) (80°)
( 655) (20°)

( 6239) (20°)

( 699) (20°)

( 723) (58°)

( 681) (20°)

( 688) (23°)

( 693) (20°)
( 660) (20°)

( 654) (25°)
( 740) (20°)
( 677) (24°)
( 719) (24°)
( 682) (20°)
( 785)

f 802) (20°)

(759)
( 694) (4°)

(649)

( 650) (20°)
(538) (-45°)
( 456) (-47°)
( 477) (20°)

582 (20°)
( 547) (21°)

( 631) (20°)
( 569) (25°)
( 566) (25°)
( 6047) (20°)
( 5985) (20°)

( 640) (20°)
( 646) (2o°)
( 721) (20°)
( 6s)3) (20°)
( 604) (15°)

633 (20°)
6528 (20°)

( 688) (15°)
( 629) (0°)
( 563) (20°)

( 864) (20°)
( 593) (20°)
( 634) (17°)

( 740) (20°)

( 484) (61°)
( 933) (0°)
( 611) (20°)
( 857) (15°)
( 688) (20°)

473



DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS (Continued)

Compound

Pyrrolidme
Quinolme
Qumone
Quinonoxime
Resorcjnol
Rhamnose
bafrol and iso-5afro
Salicylaldehyde
Salicylic acid
bahgenin
Salol
balvarsan dihydrochlonde
belenophene
iso-belenophene
trans-Selenophene
Sorbitol
bteanc acid
btilbene
btilbestrol
btyrene
buccmic acid
bucemic anhydride
buccmimide
bulfamide
p-Sulfanilamide
Terpmeol

Tetrabenzylmonosilane
1 1,2,2-Tetrabromoethane
Tetrabiomoethylene
Tetracene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Tetrahydroquinolme
Tetraiodoethylene
Tetraiodopyrrole
Tetramethylketotetrahvdrofurfurane
Tetranitromethane
Tetraphenylbutadiene
Tetraphenyldecapentaene
Tetraphenylhexatnene
Tetraphenyloctatetraene
Tetraphenylrubene
Tetra-p-tolvlmonosilane
Tetrohc acetal
Tetronic acid
Thiacoumenn
Thiazole
Thiobarbitunc acid
Thiophene
Tolane
Toluene
o-Toluidine
m-Toluidme
p-ToIuidme
o-Tolunitnle
l-(o-Toljlazo) 2-naphthol
Hp-Tolylazo)-2 naphthol
Triallylacetophenone
Tri iso-amylamme

-*MX10«

548
860
384

(504)
6726
9120

075)
64 4
7223
769

(123 2)
(246 1)

6682
110-111
70-77

10780
2208

(1200)
(130)
(682)
(579)
(475)
(473)
4 4 4
8015

111 9

2662
(1234)
(1148)
(168 0)
(898)
816

(890)
(164 3)
(188 9)
1047)
4302

2280
2808
2464
264 1
3440
2764
(978)
(525)
936
5055
729
5738

1189)
6611
760
746
721
7687

1487
1576
1525
192

-x X 10=

(771)
(666)
( 355)

409
6112
605
601

( 527)
523
620
575
518
510
84-85
53 59
592

(776)
666
62 63
655
4902
475
477

(462)
(465)
(725)

(678)
357
334
736
535
492
668
309
331
736
2195

(636)
(643)
( 641)
(643)
(646)
( 704)

688
525
577
595 (20°)

(506)
682 (20°)
667
7176
710 (24°)
697 (25°)
673 (25°)

(«56)
(567)
(601)
(634)

845

-K X 10s

( 657) (23°)
( 729) (20°)
( 468) (20°)

( 785) (15°)
( 890) (20°)
( 66) (20°)
( 615) (20°)
( 755) (20°)
( 720) (25°)

678 (45°)

( 657) (69°)
( 646) (125°)

( 594) (20°)
( 767) (15°)
( 524)
( 674) (16°)
(832)

( 678) (room
temp )

(1 058) (20°)

( 856) (20°)
( 802) (15°)
( 715) (4°)
( 922) (20°)

( 360) (20°)

( 714) (17°)

( 726) (20°)
( 644) (100°)

6179 (20°)
( 709) (20°)
( 689) (20°)
( 704) (20°)
( 666) (18°)

( 647) (25°)

Compound

Tnanilmophosphme oxide
1,2,3-Tnbromopropane
Tn-iso-butylamine
Tri( hloroacetic acid (in sol n)
Tnchloro benzene
Trichloro-tert-butyl alcoho1 (in sol n)
Tnchloroethylene
Trichloromtromethane
Tnethvlamme
Triethyl citrate
Triethvl phosphate
Tnethylphosphine
friethylphosphme oxide
Tnethyl phosphite
Tnethyl tna7inetricarbonate
Trifluorocresol
Tri-n heptvlamme
Tn n hexylamme
Trimethylacetophenone
2,2 3-Tnmethylbutane
2,2 3 Tnmethylpentane
2,2,4-Tnmethvlpentane
2,3 5-Tnmethylpyrrole
1,3 5-Tnnitrobenzene
Tnperfluorobuty'anime
Tnphenoxyarsme
Triphenylarsine
Tnphenylarsme dihydroxide
Triphenylarsine oxide
Tnphenylbismuthme
Tnphenylbismuthme dinitrate
Tnphenylcarbmol
Tnphenvlmethane
Triphenylphosphine
Tnphenyl phosphite
Triphenylstibme
Tnphenylstibine dihydroxide
\,\',N Tnphenyl urea
Triqumoyl
Tropolone
Tryptophan
Tyrosine
Undecane
Urea
Urethan
iso-\ aleraldehyde
n V alenc acid
iso-Valenc acid
\ aierylphenylacetylene
Valme
Violanthrene
\ lolanthrone
iso-Violan throne
Water
Water (value usually used as standard)
Xanthone
o-Xvlene
m-Xylene
p-Xylene
Xylose

-XM X 10«

(201 7)
(1179)
(156 8)

730
(106 5)

9801
658

(753)
81 4

(161 9)
(125 3)
(900)
(91 6)

'104 8)
(164 1)
(838)
2513
2217
1082
8836
9986
9834
8231
74 55

2530
(195 2)
(1770)
(270 5)
(199 1)
1968)

(254 5)
(175 7)
(1656)
(1668)
(183 7)
(182 2)
(238 5)
1765

(133 0)
61

1320
1053
13184
334

(57)
(575)
6685

(677)
1190)
743

2735
2048
2159
(1300)
(12 97)
1081)
7778
7656
7678
8480

-X X 10«

624
420
846

( 44)
587
552
501
4'58

(804)
586
688
762
683
631
552
517

(806)
(823)
(667)

8818
8743
8610
754 (20°)

( 350)
(377)

551
578
795
618
447
451
675
678
636
592
516
616

(613)
426
50

(646)
(581)
(8435)
(556)

64
668
6548
663
639

(634)
641
449
473
7218 (20°)
720 (20°)
551
7327
7212
7232
565

-K X 10«

(1 023) (23°)
( 646) (25°)
( 723) (46°)

( 734) (20°)
( 756) (20°)
( 586) (20°)
( 666) (20°)
( 735) (20°)
( 610) (15°)

(611) (20°)

( 648) (16°)
6086 (20°)
6261 (20°)
5958 (20°)

( 591) (20°)

( 708) (20°)

( 802) (20°)
686 (100°)
(759)

( 701) (18°)

( 6247) (20°)
( 742) (20°)
( 63) (21°)
( 536) (ID
( 617) (20°)
( 621) (15°)

( 7205) (20°)
( 719) (20°)

6440 (20°)
6235 (20°)
6226 (20°)

( 862) (20°)

474



FOUR-PLACE LOGARITHMS

N

10
11
12
13
14

15
16
17
18
19

20
21
22
23
24

25
26
27
28
29

30
31
32
33
34

35
36
37
38
39

40
41
42
43
44

45
46
47
48
49

50
51
52
53
54

N

0 1 2 3 4

0000 0043 0086 0128 0170
0414 0453 0492 0531 0569
0792 0828 0864 0899 0934
1139 1173 1206 1239 1271
1461 1492 1523 1553 1584

1761 1790 1818 1847 1875
2041 2068 2095 2122 2148
2304 2330 2355 2380 2405
2553 2577 2601 2625 2648
2788 2810 2833 2856 2878

3010 3032 3054 3075 3096
3222 3243 3263 3284 3304
3424 3444 3464 3483 3502
3617 3636 3655 3674 3692
3802 3820 3838 3856 3874

3979 3997 4014 4031 4048
4150 4166 4183 4200 4216
4314 4330 4346 4362 4378
4472 4487 4502 4518 4533
4624 4639 4654 4669 4683

4771 4786 4800 4814 4829
4914 4928 4942 4955 4969
5051 5065 5079 5092 5105
5185 5198 5211 5224 5237
5315 5328 5340 5353 5366

5441 5453 5465 5478 5490
5563 5575 5587 5599 5611
5682 5694 5705 5717 5729
5798 5809 5821 5832 5843
5911 5922 5933 5944 5955

6021 6031 6042 6053 6064
6128 6138 6149 6160 6170
6232 6243 6253 6263 6274
6335 6345 6355 6365 6375
6435 6444 6454 6464 6474

6532 6542 6551 6561 6571
6628 6637 6646 6656 6665
6721 6730 6739 6749 6758
6812 6821 6830 6839 6848
6902 6911 6920 6928 6937

6990 6998 7007 7016 7024
7076 7084 7093 7101 7110
7160 7168 7177 7185 7193
7243 7251 7259 7267 7275
7324 7332 7340 7348 7356

0 1 2 3 4

5 6 7 8 9

0212 0253 0294 0334 0374
0607 0645 0682 0719 0755
0969 1004 1038 1072 1106
1303 1335 1367 1399 1430
1614 1644 1673 1703 1732

1903 1931 1959 1987 2014
2175 2201 2227 2253 2279
2430 2455 2480 2504 2529
2672 2695 2718 2742 2765
2900 2923 2945 2967 2989

3118 3139 3160 3181 3201
3324 3345 3365 3385 3404
3522 3541 3560 3579 3598
3711 3729 3747 3766 3784
3892 3909 3927 3945 3962

4065 4082 4099 4116 4133
4232 4249 4265 4281 4298
4393 4409 4425 4440 4456
4548 4564 4579 4594 4609
4698 4713 4728 4742 4757

4843 4857 4871 4886 4900
4983 4997 5011 5024 5038
5119 5132 5145 5159 5172
5250 5263 5276 5289 5302
5378 5391 5403 5416 5428

5502 5514 5527 5539 5551
5623 5635 5647 5658 5670
5740 5752 5763 5775 5786
5855 5866 5877 5888 5899
5966 5977 5988 5999 6010

6075 6085 6096 6107 6117
6180 6191 6201 6212 6222
6284 6294 6304 6314 6325
6385 6395 6405 6415 6425
6484 6493 6503 6513 6522

6580 6590 6599 6609 6618
6675 6684 6693 6702 6712
6767 6776 6785 6794 6803
6857 6866 6875 6884 6893
6946 6955 6964 6972 6981

7033 7042 7050 7059 7067
7118 7126 7135 7143 7152
7202 7210 7218 7226 7235
7284 7292 7300 7308 7316
7364 7372 7380 7388 7396

5 6 7 8 9

Proportional Parts
1 2 3 4 5 6 7 8 9

*4 8 12 17 21 25 29 33 37
4 8 11 15 19 23 26 30 34
3 7 10 14 17 21 24 28 31
3 6 10 13 16 19 23 26 29
3 6 9 12 15 18 21 24 27

*3 6 8 11 14 17 20 22 25
3 5 8 11 13 16 18 21 24
2 5 7 10 12 15 17 20 22
2 5 7 9 12 14 16 19 21
2 4 7 9 11 13 16 18 20

2 4 6 8 11 13 15 17 19
2 4 6 8 10 12 14 16 18
2 4 6 8 10 12 14 15 17
2 4 6 7 9 11 13 15 17
2 4 5 7 9 11 12 14 16

2 3 5 7 9 10 12 14 15
2 3 5 7 8 10 11 13 15
2 3 5 6 8 9 11 13 14
2 3 5 6 8 9 11 12 14
1 3 4 6 7 9 10 12 13

1 3 4 6 7 9 10 11 13
1 3 4 6 7 8 10 11 12
1 3 4 5 7 8 9 11 12
1 3 4 5 6 8 9 10 12
1 3 4 5 6 8 9 10 11

1 2 4 5 6 7 9 10 11
1 2 4 5 6 7 8 10 11
1 2 3 5 6 7 8 9 10
1 2 3 5 6 7 8 9 1 0
1 2 3 4 5 7 8 9 1 0

1 2 3 4 5 6 8 9 10
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 7 8
1 2 3 4 5 5 6 7 8
1 2 3 4 4 5 6 7 8
1 2 3 4 4 5 6 7 8

1 2 3 3 4 5 6 7 8
1 2 3 3 4 5 6 7 8
1 2 2 3 4 5 6 7 7
1 2 2 3 4 5 6 6 7
1 2 2 3 4 5 6 6 7

1 2 3 4 5 6 7 8 9

* Interpolation in this section of the table is inaccurate.
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FOUR.PLACE LOGARITHMS (Continued)

N

55
56
57
58
59

60
61
62
63
64

65
66
67
68
69

70
71
72
73
74

75
76
77
78
79

80
81
82
83
84

85
86
87
88
89

90
91
92
93
94

95
96
97
98
99

N

0 1 2 3 4

7404 7412 7419 7427 7435
7482 7490 7497 7505 7513
7559 7566 7574 7582 7589
7634 7642 7649 7657 7664
7709 7716 7723 7731 7738

7782 7789 7796 7803 7810
7853 7860 7868 7875 7882
7924 7931 7938 7945 7952
7993 8000 8007 8014 8021
8062 8069 8075 8082 8089

8129 8136 8142 8149 8156
8195 8202 8209 8215 8222
8261 8267 8274 8280 8287
8325 8331 8338 8344 8351
8388 8395 8401 8407 8414

8451 8457 8463 8470 8476
8513 8519 8525 8531 8537
8573 8579 8585 8591 8597
8633 8639 8645 8651 8657
8692 8698 8704 8710 8716

8751 8756 8762 8768 8774
8808 8814 8820 8825 8831
8865 8871 8876 8882 8887
8921 8927 8932 8938 8943
8976 8982 8887 8993 8998

9031 9036 9042 9047 9053
9085 9090 9096 9101 9106
9138 9143 9149 9154 9159
9191 9196 9201 9206 9212
9243 9248 9253 9258 9263

9294 9299 9304 9309 9315
9345 9350 9355 9360 9365
9395 9400 9405 9410 9415
9445 9450 9455 9460 9465
9494 9499 9504 9509 9513

9542 9547 9552 9557 9562
9590 9595 9600 9605 9609
9638 9643 9647 9652 9657
9685 9689 9694 9699 9703
9731 9736 9741 9745 9750

9777 9782 9786 9791 9795
9823 9827 9832 9836 9841
9868 9872 9877 9881 9886
9912 9917 9921 9926 9930
9956 9961 9965 9969 9974

0 1 2 3 4

5 6 7 8 9

7443 7451 7459 7466 7474
7520 7528 7536 7543 7551
7597 7604 7612 7619 7627
7672 7679 7686 7694 7701
7745 7752 7760 7767 7774

7818 7825 7832 7839 7846
7889 7896 7903 7910 7917
7959 7966 7973 7980 7987
8028 8035 8041 8048 8055
8096 8102 8109 8116 8122

8162 8169 8176 8182 8189
8228 8235 8241 8248 8254
8293 8299 8306 8312 8319
8357 8363 8370 8376 8382
8420 8426 8432 8439 8445

8482 8488 8494 8500 8506
8543 8549 8555 8561 8567
8603 8609 8615 8621 8627
8663 8669 8675 8681 8686
8722 8727 8733 8739 8745

8779 8785 8791 8797 8802
8837 8842 8848 8854 8859
8893 8899 8904 8910 8915
8949 8954 8960 8965 8971
9004 9009 9015 9020 9025

9058 9063 9069 9074 9079
9112 9117 9122 9128 9133
9165 9170 9175 9180 9186
9217 9222 9227 9232 9238
9269 9274 9279 9284 9289

9320 9325 9330 9335 9340
9370 9375 9380 9385 9390
9420 9425 9430 9435 9440
9469 9474 9479 9484 9489
9518 9523 9528 9533 9538

9566 9571 9576 9581 9586
9614 9619 9624 9628 9633
9661 9666 9671 9675 9680
9708 9713 9717 9722 9727
9754 9759 9763 9768 9773

9800 9805 9809 9814 9818
9845 9850 9854 9859 9863
9890 9894 9899 9903 9908
9934 9939 9943 9948 9952
9978 9983 9987 9991 9996

5 6 7 8 9

Proportional Parts
1 2 3 4 5 6 7 8 9

1 2 2 3 4 5 5 6 7
1 2 2 3 4 5 5 6 7
1 2 2 3 4 5 5 6 7
1 1 2 3 4 4 5 6 7
1 1 2 3 4 4 5 6 7

1 1 2 3 4 4 5 6 6
1 1 2 3 4 4 5 6 6
1 1 2 3 3 4 5 6 6
1 1 2 3 3 4 5 5 6
1 1 2 3 3 4 5 5 6

1 1 2 3 3 4 5 5 6
1 1 2 3 3 4 5 5 6
1 1 2 3 3 4 5 5 6
1 1 2 3 3 4 4 5 6
1 1 2 2 3 4 4 5 6

1 1 2 2 3 4 4 5 6
1 1 2 2 3 4 4 5 5
1 1 2 2 3 4 4 5 5
1 1 2 2 3 4 4 5 5
1 1 2 2 3 4 4 5 5

1 1 2 2 3 3 4 5 5
1 1 2 2 3 3 4 5 5
1 1 2 2 3 3 4 4 5
1 1 2 2 3 3 4 4 5
1 1 2 2 3 3 4 4 5

1 1 2 2 3 3 4 4 5
1 1 2 2 3 3 4 4 5
1 1 2 2 3 3 4 4 5
1 1 2 2 3 3 4 4 5
1 1 2 2 3 3 4 4 5

1 1 2 2 3 3 4 4 5
1 1 2 2 3 3 4 4 5
0 1 1 2 2 3 3 4 4
0 1 1 2 2 3 3 4 4
0 1 1 2 2 3 3 4 4

0 1 1 2 2 3 3 4 4
0 1 1 2 2 3 3 4 4
0 1 1 2 2 3 3 4 4
0 1 1 2 2 3 3 4 4
0 1 1 2 2 3 3 4 4

0 1 1 2 2 3 3 4 4
0 1 1 2 2 3 3 4 4
0 1 1 2 2 3 3 4 4
0 1 1 2 2 3 3 4 4
0 1 1 2 2 3 3 3 4

1 2 3 4 5 6 7 8 9
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ATOMIC WEIGHTS

For the sake of completeness all known elements are included in the list. Several of those more recently discovered are repre-
sented only by the unstable isotopes. The value in parenthesis in the atomic weight column is, in each case, the mass number
of the most stable isotope.**

Name

Antimony,

Bismuth

Cobalt
Columbium, see

Dysprosium

Gold, aumm. . . .

Iron, ferrum

Lead, plumbum. .

Magnesium
Manganese.*.. ..
Mendelevium....
Mercury,

hydrargyrum..
Molybdenum....

Sym-
bol

As
Al
Am

Sb
AT
As
At
Ba
Bk
Be
Bi
B
Br
Cd
Ca
Cf
C
Ce
Cs
01
Cr
Co

Cu
Cm
Dy
Ea
Er
Eu
Fm
F
FT
Gd
Ga
Ge
Au
Hf
He
Ho
H
In
I
Ir
Fe
Kr
La
Pb
Li
Lu
Jig
Mn
Md

Hg
JIo

At.
No.

89
13
95

51
18
33
85
56
97
4

83
5

35
48
20
98
6

58
55
17
24
27

29
96
66
99
68
63

100
9

87
64
31
32
79
72
2

67
1

49
53
77
26
36
57
82
3

71
12
25

101

80
42

International
atomic weight

1961

26.9815

121.75
39.948
74.9216

137.34

9.0122
208.980
10.811
79.909

112.40
40.08

12.01115
140.12
132.905
35.453
51.996
58.9332

63.54

162.50

167.26
151.96

18.9984

157.25
69.72
72.59

196.967
178.49

4.0026
164.930

1.00797
114.82
126.9044
192.2
55.847
83.80

138.91
207. 19

6.939
174.97
24.312
54.9380

200.59
95.94

1959

(227)
26.98
(243)

121.76
39.944
74.92
(210)

137.36
(217)
9.013

208.99
10.82
79.916

112.41
40.08
(251)

12.011
140.13
132.91
35.467
52.01
68.94

63.64
(247)

162.51
(254)

167.27
152.0

(257)
19.00
(223)

157.26
69.72
72.60

197.0
178.50

4.003
164.94

1.0080
114.82
126.91
192.2
55.85
83.80

138.92
207.21

6.940
174.99
24.32
54.94
(256)

200.61
95.95

Valence

3
3, 4, 5, 6

3,5
0

3,5
1, 3, 5, 7

2
3,4
2

3,5
3

1, 3, 6, 7
2
2

2,4
3,4
1

1, 3, 5, 7
2,3,6
2,3

1,2
3
3

3
2,3

1
1
3

2,3
4

1,3
4
0
3
1
3

1,3,6,7
3,4
2,3
0
3

2,4
1
3
2

2,3,4,6,7

1,2
3,4,6

Name

Neodymium

Neptunium
Nickel
Niobium

(columbium) . .

Potassium,

Praseodymium . .
Promethium
Protactinium.. ..

Ruthenium

Silver, argentum.
Sodium, natrium.

Tin, stannum. . . .

Tungsten
(wolfram) . .

Uranium

Sym-
bol

Nd
Ne
Np
Ni

Nb
N
No
Os
O
Pd
P
Pt
Pu
Po

K
Pr
Pm
Pa
Ra
Rn
Re
Rh
Rb
Ru
Sm
Sc
Se
Si
Ag
Na
Sr
S
Ta
Tc
Te
Tb
Tl
Th
Tm
Sn
Ti

W
TT
V
Xe
Yb
Y
Zn
Zr

At.
No.

60
10
93
28

41
7

102
76
8

46
15
78
94
84

19
59
61
91
88
86
75
45
37
44
62
21
34
14
47
11
38
16
73
43
52
65
81
90
69
50
22

74
92
23
54
70
39
30
40

International
atomic weight

1961

144.24
20.183

58.71

92.906
14.0067

190.2
15.9994

106.4
30.9738

195.09

39.102
140.907

186.2
102.905
85.47

101.07
150.35
44.956
78.96
28.086

107.870
22.9898
87.62
32.064

180.948

127.60
158.924
204.37
232.038
168.934
118.69
47.90

183.85
238.03
50.942

131.30
173.01
88.905
65.37
91.22

1959

144.27
20.183
(237)

58.71

92.91
14.008
(254)

190.2
16.000

106.4
30.975

195.09
(244)
(209)

39.100
140.92

(145)
(231)
(226)
(222)

186.22
102.91
85.48

101.1
150.35
44.96
78.96
28.09

107.873
22.991
87.63
32.066*

180.95
(97)

127.61
158.93
204.39

(232)
168.94
118.70
47.90

183.86
238.07
50.95

131.30
173.04
88.91
65.38
91.22

Valence

3
0

4,5,6
2,3

3,5
3,6

2, 3, 4, 8
2

2,4,6
3,5
2,4

3, 4, 5, 6

1
3
3

2
0

3
1

3, 4, 6, 8
2,3
3

2,4,6
4
1
1
2

2,4,6
5

6,7
2,4,6

3
1,3
4
3

2,4
3,4

6
4,6
3,5
0

2,3
3
2
4

* Because of natural variations in the relative abundances
of the isotopes of sulfur the atomic weight of this element has
a range of ± 0.003.

** The 1959 atomic weights are based on 0 - 16.000
wherftAS those of 1961 are hasad on tha isotona Ctt.
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ORGANIC COMPOUND INDEX

A Compound Page
No. No.

Aceanthrenequmone 48 184
Acenaphthene. 99 47
Acenaphthene-1-carbonitnle 84 361
Acenaphthene-5-carbomtrile 155 364
Acenaphthene-5-carboxyhc acid 347 207
5,6-Acenaphthenediol 497 122
Acenaphthenequmone 44 183
Acenaphthene-3-sulfonamide 309 404
Acenaphthene-5-sulfonamide 369 406
Acenaphthene-5-sulfonamlide 224 400
Acenaphthene-3-sulfomc acid 144 376
Acenaphthene-3-sulfonyl chloride 175 386
Acenaphthene-5-sulfonyl chloride 172 386
1-Acenaphthenol 353 114
7-Acenaphthenone 151 177
1-Acenaphthoic acid 387 209
cis-Acenaphthyiene glycol 527 124
Acepleiadene 123 48
Acetaldehyde 3 144
Acetaldehyde cyanohydnn 54 349
Acetaldehyde tnmer 34 145
Acetamide. 56 232
Acetamidme 470 439
4-Acetamidobenzene sulfonamide 359 406
4-Acetamidobenzene sulfonanihde 345 405
4-Acetamidobenzene-l-sulfomc acid 164 377
4-Acetamidobenzenesulfonyl chloride 237 388
4-Acetamidobenzonitnle 180 365
4-Acetamidonaphthalene-l-sulfonamide 417 408
4-Acetamidonaphthalene-l-sulfonamlide 197 399
4-Acetamidonaphthalene-l-sulfomc acid 192 378
2-Acetamidopheno! 511 123
3-Acetamidophenol 375 115
Acetanilide 174 235
Acetic acid 3 190

" 431 432
Acetic anhydride 4 223
Acetoacetamide r 15 231
Acetoacetamlide 64 232
4-Acetobutanoic acid 51 191
y-Acetobutync acid 51 191
d, /-Acetom 39 82

" 54 162
Acetol 40 82
Acetone 1 161
Acetone cyanohydrm 18 346
Acetone-l,3-dicarboxyhc acid 189 200
Acetonitnle 5 345
Acetonylacetone 148 165
2-Acetophenelidide 51 232
3-Acetophenehdide 100 233
4-Acetophenelidide 242 237
Acetophenone : 16° 166
Acetophenone-o-carboxylic acid 144 198
Acefo-N-pipendide 7 230
Acetopyruvic acid 117 197
2-Acetotoluidide 171 235
3 Acetotoluidide 31 231
4-Acetotoluidide 290 239
Acetoveratron 55 174
Acetoxyacetic acid 62 195
Acetoxyacetone 120 165
w-Acetoxyacetophenone 60 276
2-Acetoxyethylamme 310 438
3-Acetoxyphenol 29 95
tt-Acetoxypropionic acid 48 194
2-Acetoxypropionitnle 46 348
O-Acetoxypropionyl chloride 30 212
Acetylacetone 44 162

Compound Page
No. No.

d, /-N-Acetylalanme 240 431
3-(Acetylammo) propionic acid 381 432
2-Acetylamhne 42 436
3-Ace ty Ian ilme 102 436
4-Acetylamlme 41 436
2-Acetylanisole 199 167
3-Acetylanisole 200 167
Acetylanthranilamide 365 241
Acetylanthranilanilide 332 240
Acetylanthranihc acid 293 205
2-Acetylbenzoic acid 144 198
Acetylbenzoylketone 178 167
2-Acetylbiphenyl 80 170
3-Acetylbiphenyl 94 170
4-Acetylbiphenyl 152 177
Acetyl bromide 2 218
4-Acetylbutync acid 410 432
Acetyl carbmol 40 82
3-Acetylcatechol 188 106

123 176
4-Acetylcatechol 266 110

148 177
Acetyl chloride 1 212
0-Acetylcitnc acid 98 429
1-Acetylcyclohexene 157 166
1-Aceylcyclopentene 88 170
2-Acetyl-p-cymene 202 167
2-Acetyldibenzothiophene 144 177
Acetyl diethyl carbinol 47 162
1-Acetvl 2,2-dimethylcyclohexene 82 170
Acetylene 1 28
Acetylenedicarboxylic acid 277 204
Acetylenedicarboxyhc acid diamide 505 246
9-Acetylfluorene 101 175
Acetyl fluoride. 1 211
2-Acetylfuian 15 172
3-Acetylfuran 33 169
/3-Acetylglutanc acid 49 194
N-Acetylglycine. 233 431
Acetylglycyl chloride 17 212
8-Acetylguamne 39 173
2-Acetylhydroqumone 512 123
l-AcetyI-2-hydroxynaphthalene 83 174
2-Acetyl-l-hydroxynaphthalene 130 176
3-Acetylmdazole 193 178
N-Acetylmdole 313 239
3-AcetyImdole 195 179
Acetyl iodide 1 221
0-Acetyllactic acid 48 194
0-Acetyl lactonitrile 46 348
0-Acetyl lactoyl chloride 30 212
Acetyl methyl carbinol 39 82
l-Acetyl-2-methylcyclohexanone 155 166
<i,M-Acetyl-3-methylcyclohexanone 50 169
l-Acetyl-4-methylcyclohexanone 151 166
2-Acetyl-5-methylfuran 69 170
2-Acetyl-5-methylthiophene 89 170
<X-Acetyl-/3-methylurea 376 242
1-Acetylnaphthalene 215 168
2-Acetylnaphthalene 57 174
Acetylnaphthionic acid 192 378
l-Acetyl-2-naphthol 73 100
2-Acetyl-l-naphthol 196 106
5-Acetylpentanoic acid 23 193
2-Acetylphenanthrene 172 178
3-Acetylphenanthrene 95 175
9-Acetylphenanthrene 99 175
N-Acetyl-o-phenetidme 51 232
2-Acetylphenol 10 96
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ORGANIC COMPOUND INDEX

3-AcetyIphenol 180
64

4-Acetylphenol 223
141
36

Acetyl phenyl carbmol 74
Acetyl /?-phenylhydrazine 203
Acetylphloroglucinol 545
N-Acetylpipendme 7
/3-Acetylpropiomc Acid 16

I 18
2-Acetylpyridme 144
3-Acetylpyridme 84
2-Acetylqumoline 42
4-AcetyIresorcinol 362
5-Acetylresorcinol 368
Acetylsahcylaldehyde diacetate 141
Acetyl sahcylanihde 246
0-Acetylsahcylic acid 186

I I 400
6-Acetyltetralm 99
3-Acetylthianaphthene 102
2-Acetylthiophene 169
N-Acetyl-m-toluidme 31
N-Acetyl-p-toluidme 290
Acetyluiea 461
5-Acetyl-n-valeric acid 23
cis-Acomtanilide, 344
Jrans-Acomtic acid 314
Acomtic acid dianil ide 400
cas-Aconitic acid diamlide 427
rrans-Acomtyl trichloride 37
Acraldehyde 6
Acridme 69

1 1 420
2,3-Acndinediol 564
2,8-Acndmediol 588
3,7-Acridmediol 590
Acrolem 6
Acrylamide 62
Acrylanihde 139
Acrylic acid.

Acrylonitnle
Acrylyl chloride
Adamantane
Adipic acid 232

1 377
Adipic acid dianilide 490
Adipic acid monoamide 204
Adipic acid monoamlide 286
Adipic aldehyde. 26
Adipomtrile 104
Adipyl dichlonde 34
/3-Alamne 32
DL-Alanme 103

" 80
L-Alanme 105
3-Aldehydobenzoic acid 271
Aldol 23
Aletheme 29
Aleuntic acid 121
Alizarin 54
Allene 4
L-(+)-Alloisoleucme 128
Allomucic acid 274
/^-D-Allose 19
/3-L-Allose 20
DL-Allothreonme 65
Alloxanic acid 249
Allvl acetate 32

Compound Page Compound Page
No. No. No. No.

105 Al lylacet ic acid 22 190
434 Allylacetone 28 162
107 Al ly l ace ty l chloride 23 212
176 Allylacetylene 10 28
434 Al ly l alcohol 5 80
170 Allylamme 12 295
236 N-Al!ylani lme 134 437
125 Al ly l benzoate 238 263
230 Allyl bromide 6 58
172 Al ly l n-butyrate 74 253
193 Allyl chloride 6 55
165 Al ly l cyanide 16 346
436 Allylcyclohexane 281 21
173 4-Allyl-l,2-dimethoxybenzene 99 136
115 Allyl ethyl ether 17 131
115 Allyl ethyl sulfide 15 420
280 Allyl formate 15 250
237 Allyl iodide 6 60
200 Allyl isobutyrate 66 252
432 Allylmalomc acid 126 198
170 Allyl matonomtrile 72 350
171 Allyl mercaptan 8 413
166 2-Allyl-6-methoxyphenol 22 95
231 4-Allyl-2-methoxyphenol 23 95
239 " " 97 434
244 4-Allyl-l,2-methylenedioxybenzene 96 135
193 Al ly l methyl ether 8 131
240 Al ly l methyl sulfide 5 420
206 1-Allylnaphthalene 157 41
242 2-Allylphenol 10 94
243 4-Allylphenoi 15 94
215 Allyl phenyl sulfide 51 421
144 1-Allylpiperidme 342 438
324 Allyl propionate 51 252
439 Allylsulf ide 23 420
126 2-Allylthiophene 35 424
127 Allylurea 63 232
127 D-Altrose 11 329
144 L-Altrose 10 329
232 2-Aminoacenaphthene 305 312
234 3-Ammoacenaphthene 135 307
190 4-Aminoacenaphthene 152 307
431 5-Ammoacenaphthene 220 309
345 Ammoacetamide 95 305
212 3-Aminoacetamlide 153 307

9 ~~ZT-Aminoacetanilide 321 240
202 " 364 314
432 Ammoacetonitnle 22 356
245 " 212 437
236 2-Ammoacetophenone 1 172
238 " 166 300
151 ' 42 436
354 3-Ammoacetophenone 125 176
215 n 193 308
285 " 102 436
289 4-Ammoacetophenone 137 176
429 c, 213 309
289 " ..'..! 41 436
204 3-Aminoahzarin 56 184
'50 1-Ammoanthracene 132 437
417 l-Amino-9,10-anthraquinone 41 183
197 " " 459 318
184 2-Ammo-9,10-anthraqumone 59 185

12 " " 472 318
290 2-Amino-9,10-anthraqumone-l-carboxylic acid 381 209
204 4-Aminoantipyrme 222 309
330 2-Ammoazobenzene 71 305
330 4-Ammoazobenzene 277 311
287 4-Ammobenzalacetophenone 337 313
203 2-Ammobenzaldehyde 16 153
251 4-Ammobenzaldehyde 62 156

5
334

3
4

80
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2-Ammobenzamide 224
3-Ammobenzamide 167
4-Ammobenzamide 173

395
3-Aminobenzanihde 254
4-Aminobenzene-l,3-disulfonarmde 398
4-Aminobenzene-l,3-disulfomc acid 181
2-Ammobenzene sulfonamide 136
3-Ammobenzene sulfonamide 102
4-Ammobenzene sulfonamide 178
4-Aminobenzene sulfonanilide 311
2-Ammobenzene sulfomc acid 54
3-Ammobenzene sulfomc acid 37
4-Ammobenzene sulfomc acid 70
4-Ammobenzhydrol 260
2-Ammobenzoic acid
3-Ammobenzoic acid

4-Ammobenzoic acid ,

9
15

149
26
94
58
61

2-Aminobenzonitnle
3-AminobenzomtriIe
4-Aminobenzomtrile 150

Ill
2-Ammobenzophenone 135

209
4-Ammobenzophenone 155

272
40

3-Ammobenzopyrazole 345
6-Ammobenzopyrazole 433
2-Ammobenzothiazole 297
2-Ammobenzyl alcohol 136
3-Ammobenzyl alcohol 186
4-Ammobenzyl alcohol 92
Dl^a-Ammobenzyl cyanide 63
a-Ammobenzl cyanide 65
2-Ammobenzyl cyanide 91
4-Ammobenzyl cyanide 36

" 42
2-Ammobiphenyl 46

113
3-Ammobiphenyl 142
4-Aminobiphenyl 60

140
l-Amino-3-bromoanthraqumone 455
2-Ammo-3-bromoanthraquinone 473
2-Ammo-4-bromobenzaldehyde 146
2-Ammo-5-bromobiphenyl 66
4-Amino-4'-bromobiphenyl 326
3-Ammo-5-bromo-p-cresol 165
2-Amino-l-bromo-3-methylanthraqumone 422
l-Ammo-3-bromonaphthalene 107

63
l-Ammo-4-bromonaphthalene 197

87
2-Ammo-l-bromonaphthalene 83
2-Aminc-4-bromonaphthalene 94
2-Amino-5-bromonaphthalene 23
2-Ammo-6-bromonaphthalene 282
2-Ammo-3-bromophenol 333
2-Amino-4-bromophenol 283
2-Ammo-5-bromophenol 380
4-Ammo-2-bromophenol 432
5-Ammo-2-bromophenol 379
3-Amino-5-bromopyndine 100
2-Aminobutane 13
a-Amino-n-butylbenzene 131
y-Ammo-n-butylbenzene 133
4-Aminobutyl methyl sulfide 42

Compound Page Compound Page
No. No. No. No.

309 DL-a-Aminobutync acid 115 290
235 " " " 72 429
235 L-(+)-a-Ammobutync acid 100 289
315 DL-/3-Aminobutync acid 29 285
237 y-Ammobutyric acid 35 285
407 " " 289 431
377 4-Ammobutyrophenone 143 307
397 3-Ammocamphor 228 310
395 y-Ammo-n-caproic acid 37 285
398 w-Ammo-n-caproic acid 34 285
404 3-Ammocarbazole 460 318
372 4-Ammochalcone 337 313
372 l-Amino-4-chloroanthraqumone 392 315
373 l-Amino-5-chloroanthraqumone 443 317
311 4-Ammo-2-chlorobenzaldehyde 329 313
284 2-Ammo-5-chIoro-p-cresoi 213 107
284 2-Ammo-6-chIoro-p-cresol 157 104
430 4-Ammo-6-chloro-m-cresol 551 125
285 6-Ammo-4-chloro-o-cresol 218 107
429 2-Ammo-4-chloro-N,N-dimethylanihne 178 300
359 2-Ammo-5-chloro-4-methylphenol 213 107
359 2-Ammo-6-chloro-4-methylphenol 157 104
307 4-Ammo-6-chloro-3-methylphenol 551 125
362 6-Amino-4-chloro-2-methylphenol 218 107
176 l-Ammc-2-chloronaphthalene 72 305
309 l-Ammo-3-chloronaphthalene 80 305
177 ' ' 65 436
311 l-Ammo-4-chloronaphthalene 190 308
436 l-Ammo-5-chloronaphthalene 91 436
314 l-Ammo-6-chloronaphthalene 97 436
317 l-Ammo-7-chloronaphthalene 96 436
312 2-Ammo-l-chloronaphthalene 70 305
307 2-Ammo-4-chloronaphthalene 92 436
308 2-Ammo-7-chloronaphthalene 110 436
305 2-Amino-4-chloro-5-mtrophenol 554 126
304 2-Ammo-4-chloro-6-mtrophenol 382 115
360 4-Ammo-2-chloro-3-nitrophenol 434 118
361 4-Ammo-2-chloro-5-mtrophenol 445 119
304 2-Ammo-3-chlorophenol 278 110
358 2-Ammo-4-chlorophenol 334 113
304 2-Ammo-5-chlorophenol 387 116
436 4-Ammo-2-chlorophenol 385 116
437 4-Ammo-3-chiorophenol 402 117
304 2-Ammo-4-chloropyndine 294 312
437 8-Amino-6-chloroquinolme 113 306
317 (rans-2-Aminocmnamic acid 12 284
318 jrons-3-Aminocinnamic acid 20 285
307 (rans-4-Aminocmnamic acid 16 284
304 3-Aminocoumarm 292 312
313 6-Ammocoumann 379 315
308 2-Ammo-p-cresol 323 113
316 3-Ammo-o-cresol 309 112
306 " " 156 307
436 3-Ammo-p-cresol 350 114
309 4-Ammo-m-cresol 466 120
436 4-Ammo-o-cresol 458 120
305 5-Ammo-o-cresol 410 117
436 6-Ammo-m-cresol 416 117
303 6-Ammo-o-cre sol 154 104
311 l-Ammo-3-cyanonaphthalene 44 436
113 2-Ammo-4-cyanonaphthalene 62 436
311 1-Aminocyclohexanecarboxylic acid 125 290
115 " " " Ill 430
118 2-Ammocyctohexanecarboxylic acid 217 430
115 c(s-3-Aminocyclohexanecarboxylic acid 239 431
306 trans-3-Ammocyclohexanecarboxylic acid 257 431
295 c<s-4-AminocyclohexanecarboxyIic acid 445 432
299 frans-4-Aminocyclohexanecarboxylic acid 366 432
299 4-Ammocyclohexanecarboxylic acid 114 289
421 2-Ammocyclohexanol 96 305

3-Ammocyclohexene 391 439
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Compound Page
No. No.

2-Amino-p-cymene 158 300
cis-9-Aminodecalm 140 299
frarcs-9-Aminodecalin 132 299
2-Ammo-2-desoxy-D-gIucose 12 329
3-Ammo-3-desoxy-D-glucose 14 328
2-Ammodibenzfuran 172 308
2-Aminodibenzyl 12 303
4-Ammodibenzyl 42 304
3-Ammo-4,6-dichiorophenoI 324 113
4-Ammo-N, N-diethylanilme 173 300
2-Ammodiethylether 35 296
4-Amino-2,6-diethyl-5-methylpynmidine 404 316
2-Amino-l,4-dihydroxy-9,10-anthraqumone 474 318
3-Ammo-l,2-dihydroxy-9,10-anthraqumone 56 184
5-Amino-l,4-dihydroxy-9,10-anthiaqumone 437 317
l-Amino-2,4-dihydroxynaphthalene 417 117
2-Amino-3,4-dihydroxynaphthalene 424 118
3-Amino-4-(dimethylammo)toluene 148 299
2-Amino-N,N-dimethylanilme 120 299
4-Amino-N,N-dimethylanilme 29 303
2-Amino-5,4'-dimethylazobenzene 251 310
4-Ammo-3,2'-dimethylazobenzene 195 309
2-Amino-4,4'-dimethylbiphenyI 81 305
3-Ammo-4,4'-dimethylbiphenyl 204 309
6-Amino-3,4'-dimethylbiphenyl 6 302
l-Ammo-2,6-dimethylnaphthalene 161 307
2-Amino-l,4-dimethylnaphthalene 119 306
2-Amino-3,6-dimethylnaphthalene 313 312
2-Amino-3,7-dimethylnaphtha!ene 286 311
2-Amino-3,5-dimethylphenoL 420 118
2-Ammo-3,6-dimethylphenol 376 115
2-Amino-4,6-dimethylphenol 318 112
3-Ammo-4,5-dimethylphenol 429 118
4-Amino-2,5-dimethylphenol 569 126
4-Ammo-2,6-dimethylphenol 332 113
4-Aramo-3,5-dimethylphenol 472 121
4-Ammo-2,3-dimethyl-l-phenylpyrazolone-5 222 309
4-Amino-2,6-dimethylpipendine 89 298
4-Amino-2,6-dimethyIpyridme 400 316
2-Amino-4,5-dimethylpyrimidine 438 317
2-Amino-4,6-dimethyIpynmidme 413 316
4-Amino-2,6-dimethylpynmidine 394 315
6-Amino-5,7-dimethylquinoline 385 315
7-Amino-2,4-dimethylquinoline 174 308
l-Ammo-4,5-dimethyl-l,2,3-tnazole 178 308
4-Amino-2,6-dinitro-m-cresol 436 119
6-Amino-2,4-dimtro-m-cresol 403 117
4-Ammo-2,6-dinitro-3-methylphenol 436 119
6-Ammo-2,4-dmitro-3-methylphenol 403 117
l-Ammo-2,4-dmitronaphthalene 453 317
2-Amino-l,5-dinitronapnthalene 409 316
2-Ammo-l,8-dmitronaphthalene 450 317
2-Amino-3,5-dimtrophenol 542 125
2-Amino-4,6-dmitrophenol 444 119
4-Amino-2,5-dinitrophenol 435 119
4-Amino-2,6-dimtrophenol 448 119
2-Ammodiphenylamme 129 306
4-Aminodiphenylamine 115 306
2-Ammodiphenyl ether 28 138
3-Aminodiphenyl ether 20 137
4-Ammodephenyl ether 49 139
CC-Aminodiphenylmethane 185 301
2-Aminodiphenylmethane 58 304
2-Ammodiphenyl sulfide 10 425
4-Ammodiphenyl sulfide 54 426
1-Aminodocosane 409 439
2-Aminoethanethiol 32 417
2-Ammoethyl alcohol 62 83

" 71 297
a-Ammoethylbenzene 83 297

Compound Page
No. No.

a-Aminoethylbenzene 309 438
|6-Aminoethy!benzene 93 298

349 438
l-(2-Aminoethyl)-4-hydroxybenzene 368 314
2-(w-Ammoethyl)-indole 256 310
4-(2-Aminoethyl)-phenol 368 314
1-Aminoethyl phenyl ketone 233 310
1-Ammofluorene 117 436
2-Armnofluorene 168 437
3-Ammofluorene 179 437
4-Ammofluorene 93 436
9-Ammofluorene 90 305
2-Aminofluorenone 367 314
l-Amino-4-fluoronaphthalene 41 304
D-1-Aminofructose 18 330
4-Ammoguaiacol 275 311
1-Ammohendecane 155 300
2-Ammohendecane 151 299
1-Aminoheptadecane 408 439
2-Ammo-n-heptane 55 296

425 439
4-Amino-rc-heptane 53 296
DL-a-Ammoheptanoic acid 86 288
1-Ammohexadecane 413 439
3-Amino-n-hexane 47 296
4-Ammohexanoic acid , 37 285
6-Ammohexanoic acid 34 285
D-a-Armnohydratropic acid 104 289
DL-cx-Aminohydratropic acid 76 287
1-Aminohydrocinnamic acid 1 284
4-Aminohydrocmnamic acid 7 284
D-/3-Aminohydrocmnamic acid 62 287
DL^/S-Ammohydrocinnamic acid 60 287
L-/3-Aminohydrocmnamic acid 63 287
3-Ammo-6-hydroxyacetophenone 261 311
4-Ammo-2-hydroxyacetophenone 265 311
l-Ammo-2-hydroxyanthraquinone 458 317
4-Amino-4'-hvdroxyazobenzene 401 316
3-Amino-4-hydroxybenzenesuIfonamide 323 404
4-Amino-2-hydroxybenzenesulfonarmde 143 397
5-Ammo-2-hydroxybenzenesulfonamide 317 404
5-Ammo-2-hydroxybenzenesulfonamide 163 398
5-Ammo-2-hydroxybenzene sulfonic acid 148 376
4-Arnino-2-hvdroxybenzenesulfonyl chloride 261 389
4-Amino-2-hydroxybenzoic acid 40 429
5-Ammo-2-hydroxybenzoic acid 114 430
(rans-l-Amino-2-hydroxycyclohexane 338 438
cis-l-Ammo-2-hydroxycyclohexane 346 438
c/s-l-Ammo-2-hydroxycyclopentane 344 438
/rarts-l-Amino-2-hydroxycyclopentane 317 438
2-Amino-4-hydroxy-3-methoxybenzaldehyde 285 311
l-Ammo-3-hydroxynaphthalene 397 316

90 436
l-Amino-5-hydroxynaphthalene 122 437
l-Ammo-6-hydroxynaphthalene 406 316

124 437
l-Ammo-7-hydroxynaphthalene 430 317

138 437
l-Ammo-8-hydroxynaphthalene 179 308
2-Ammo-3-hydroxynaphthalene 452 317
2-Amino-5-hydroxynaphthalene 129 437
2-Armno-6-hydroxynaphthalene 436 317
2-Amino-7-hydroxynaphthalene 421 316

143 437
l-Ammo-4-hydroxy-3-mtronaphthalene 359 314
2-Ammo-3-hydroxypentane 74 297
3-Ammo-2-hydroxypentane 72 297
2-Amino-10-hydroxyphenanthrene 446 317
5-Amino-8-hydroxyquinoline 321 313
7-Amino-8-hydroxyquinolme 273 311
5-Ammo-2-hydroxy-m-xylene 310 312
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Compound

1-Aminomdane
1

2-Aminomdane
1 1

4-Ammomdane
5-Aminomdane

1

4-Ammo-4'-iodobiphenyl
l-Ammo-3-iodonaphthalene

n i

2-Ammo-4-iodonaphthalene
2-Amino-5-iodophenol
a-Ammoisobutync acid

u i

4-Ammo-6-isopropyl-m-cresol
4-Ammo-5-isopropyl-2-methyl-6-nitrophenol
4-Ammo-6-isopropyl-3-methylphenol
(2-Ammoisopropyl) methyl sulfide
4-Amino-5-isopropyl-6-mtro-o-cresol
1-Aminoisoquinoline
5-Aminoisoquinolme
/3-Ammoisovaleric acid
Ammomalonic acid
l-Ammo-4-mercaptonaphthalene
l-Ammo-3-methoxynaphthalene
l-Ammo-6-methoxynaphthalene
l-Ammo-7-methoxynaphthalene
2-Ammo-4-methoxynaphthalene
2-Ammo-6-methoxynaphthalene
2-Ammo-7-methoxynaphthalene
4-Ammo-N-methylaniline
l-Amino-2-methylanthraqumone
2-Amino-5-methylbenzene-l,3-disulfonahmde ....
2-Ammo-5-methylbenzene-l,3-disulfonamide
2-Ammo-5-methylbenzene-l,4-disulfonamide
2-Amino-5-methylbenzene-l,4-disulfonic acid ....
2-Ammo-5-methylbenzene-l,3-disulfonyl chloride .
3-Ammo-4-methylbenzenesulfonamide
5-Ammo-2-methylbenzenesulfonamide
3-Amino-4-methylbenzene sulfonic acid
3-Ammo-6-methytbenzene sulfonic acid
2-Ammo-5-methylbenzophenone
3-Ammo-4-methylbenzophenone
3'-Ammo-4-methylbenzophenone

4-Ammo-4'-methylbenzophenone
4-Ammo-3-methylbiphenyl
4-Amino-4'-methylbiphenyl
2-Amino-2-methylbutane
(Ammomethyl) cyclohexane
cis-l-Ammo-2-methylcycIohexane
frarts-l-Ammc-2-methylcyclohexane
cis-l-Amino-3-methylcyclohexane
trans- l-Ammo-3-methylcyclohexane
(rans-l-Ammo-4-methyIcyclohexane
2-Amino-4-methyldiphenylamme
4-Ammo-2-methyldiphenylamine
a-Amino-a-methylmalomc acid
l-Ammo-2-methylnaphthalene
l-Amino-3-methylnaphthalene

n i

l-Amino-4-methylnaphthalene
l-Ammo-5-methylnaphthalene
l-Ammo-7-methylnaphthaIene
l-Ammo-8-methylnaphthalene
2-Ammo-l-methylnaphthaIene
2-Amino-3-methylnaphthalene
2-Amino-4-methyInaphthaIene
2-Ammo-5-methylnaphthalene
2-Amino-4-methyl-5-mtrophenol
2-Amino-4-methyl-6-nitrophenol

No.

125
316
143
333
150
21

210
372
142

72
95

341
85
88

464
319
464

33
319
266
284

48
3

162
89

118
130
128
169
137

17
428
285
440
441
202
242
216
175
92
68
97

223
230
231
402

32
192

18
399
400
402
403
414
398
317

47
72
9

54
123
55

124
68

101
53

304
105
86

501
263

Page
No.

299
438
299
438
299
303
437
315
307
436
436
113
288
429
120
112
120
421
112
311
311
286
284
307
436
436
437
437
437
437
303
317
403
409
409
378
389
400
398
374
373
305
309
310
310
316
303
308
295
439
439
439
439
439
439
313
304
287
303
304
437
304
306
304
306
304
312
306
305
122
109

Compound Page
No. No.

4-Armno-2-methyl-6-mtrophenol 258 109
4-Ammo-3-methyl-2-mtrophenol 509 123
DL-cc-Amino-a-methylpentanoic acid 102 289
2-Ammo-4-methylpheno! 323 113
2-Ammo-5-methylphenol 416 117
2-Ammo-6-tnethylphenol 154 104
3-Amino-2-methylphenol 309 112
3-Ammo-4-methylphenol 350 114
4-Ammo-2-methylphenol 458 120
4-Amino-3-methylphenol 466 120
5-Amino-2-methylphenol 410 117
4-Ammo-3-methyI-l-phenylpyrazole 155 307
5-Amino-3-methyl-l-phenylpyrazole 241 310
2-Amino-3-methylpyndme 4 303
2-Amino-4-methylpyndine 188 308
2-Amino-6-methylpyridme 28 303
3-Amino-4-methylpyridme 211 309
5-Amino-2-methylpyndine 180 308
2-Amino-4-methylquinohne 298 312
3-Amino-2-methylquinolme 358 314
4-Amino-2-methylqumoline 378 315
5-Amino-2-methylquinoline 246 310
6-Amino-2-methylquinolme 403 316
7-Ammo-2-methylquinohne 333 313
8-Amino-6-methylqumoline 82 305
(X-Amino-a-methyl-succinic acid 61 287
S-Ammo-2-methyIthiophenoI 15 416
l-Amino-5-methyl-l,2,3-triazole 108 306
5-Ammo-3-methyt-l,2,4-triazole 331 313
DL-a-Ammo-a-methylvaleric acid 102 289
1-Ammonaphthalene 51 304

119 436
2-Ammonaphthalene 232 310

133 437
2-Ammonaphthalene-8-sulfonamide 232 400
4-Ammonaphthalene-l-sulfonamide 340 405
4-Aminonaphthalene-2-suIfonamide 77 394
5-Ammonaphthalene-l-sulfonamide 442 409
5-Ammonaphthalene-2-sulfonamide 358 406
6-Ammonaphthalene-l-sulfonamide 180 398
l-Aminonaphthalene-7-sulfonamlide 121 396
4-Aminonaphthalene-l-sulfonaniHde 274 402
5-Ammonaphthalene-l-sulfonamlide 203 399
5-Ammonaphthalene-2-sulfonamlide 71 394
8-Aminonaphthalene-l-sulfonanihde 96 395
4-Aminonaphthalene-l-sulfonic acid 154 376
5-Aminonaphthalene-l-suIfomc acid 203 378
5-Aminonaphthalene-2-sulfomc acid 165 377
6-Aminonaphthalene-l-sulfomc acid 72 373
8-Ammonaphthalene-l-sulfonic acid 4 380
8-Aminonaphthalene-2-sulfomc acid 102 374
4-Ammo-l-naphthalenethiol 28 417
l-Ammo-2-naphthoic acid 39 285
2-Ammo-l-naphthoic acid 5 284
3-Ammo-l-naphthoic acid 21 285
4-Ammo-l-naphthoic acid 19 285
5-Amino-l-naphthoic acid 42 286
6-Ammo-l-naphthoic acid 38 285
7-Amino-l-naphthoic acid 52 286
l-Ammo-2-naphthol 580 127
3-Ammo-2-naphthol 562 126
4-Ammo-2-naphthol 479 121
5-Ammo-l-naphthol 491 122
5-Ammo-2-naphthol 489 122
6-Ammo-l-naphthol 502 122
6-Ammo-2-naphthol 529 124
7-Ammo-2-naphthol 508 123
8-Ammo-l-naphthol 179 308
8-Ammo-2-naphthol 520 123
2-Amino-l,4-naphthoquinone 427 317
5-Ammo-4-mtroacenaphthene 447 317
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Compound Page
No. No.

l-Amino-4-mtroanthraqumone 470 318
l-Amino-5-nitroanthraqumone 469 318
4-Amino-4'-nitroazobenzene 440 317
2-Amino-4-mtrobenzaldehyde 271 311
2-Ammo-5-nitrobenzaldehyde 420 316
4-Amino-3-nitrobenzaldehyde 408 316
4-Amino-3-nitrobenzenesulfonamide 330 404
4-Amino-2-nitrobenzenesulfomc acid 155 376
4-Ammo-3-nitrobenzenesulfonyl chloride 57 382
4-Amino-3-nitrobenzophenone 316 312
2-Ammo-4'-mtrobiphenyl 357 314
2-Amino-5-mtrobiphenyl 274 311
4-Amino-3-mtrobiphenyl 373 315
4-Ammo-4'-nitrobiphenyl 419 316
4-Amino-6-nitrocatechol 557 126
2-Ammo-5-nitro-p-cresol 501 122
2-Amino-6-mtro-p-cresol 263 109
4-Amino-2-mtro-m-cresol 509 123
4-Amino-6-mtro-o-cresol 258 109
3-Ammo-4-nitrodiphenyl sulfide 57 426
2-Amino-3-mtrofluorenone 464 318
2-Ammo-5-nitrohydroquinone 346 314
2-Amino-4-nitromesitylene 120 306
l-Aminc-2-nitronaphthalene 322 313

7 436
l-Amino-3-mtronaphthalene 38 436
l-Amino-4-mtronaphthalene 412 316

15 436
l-Amino-5-mtronaphthalene 252 310

68 436
l-Amino-6-mtronaphthalene 75 436
l-Amino-7-mtronaphthalene 55 436
l-Ammo-8-nitronaphthalene 185 308

71 436
2-Ammo-l-nitronaphthalene 276 311
2-Amino-3-mtronaphthalene 30 436
2-Amino-4-mtronaphthalene 50 436
2-Amino-5-nitronaphthalene 323 313

79 436
2-Armno-6-mtronaphthalene 59 436
2-Amtno-7-mtronaphthalene 81 436
2-Amino-8-mtronaphthalene 201 309

69 436
2-Ammo-3-nitrophenol 538 124
2-Amino-4-mtrophenol 344 114
2-Amino-5-mtrophenol 522 123
2-Amino-6-nitrophenol 233 108
3-Ammo-4-nitrophenol 481 121
4-Amino-2-mtrophenol 312 112
4-Ammo-3-nitrophenol 390 116
5-Ammo-2-nitrophenol 414 117
5-Ammo-3-nitiophenol 427 118
3-Amino-4'-mtrophenyl sulfide 57 426
4-Armno-3-nitropyndine 418 316
2-Ammo-8-nitroquinolme 355 314
6-Amino-5-nitroquinohne 388 315
8-Amino-6-nitroquinohne 411 316
2-Ammo-4-nitroresorcinol 473 121
4-Amino-6-nitroresorcinol 405 117
2-Amino-4-mtrostilbene 320 313
4-Amino-2-mtrostilbene 227 310
DL-a-Aminononanoic acid 82 288
1-Ammooctadecane 410 439
2-Ammooctane 401 439
DL-o-Aminooctanoic acid 80 288
1-Ammooxindole 50 304
DL-2-Amino-n-pentane 27 295
1-Ammopentadecane 411 439
3-Ammopentane 390 439
2-Ammo-n-pentanoic acid 74 429

Compound Page
No. No.

DL-3-Ammopentanoic acid 13
1 1 288

DL-4-Ammopentanoic acid 46
5-Ammopentanoic acid 11

" 338
5-Ammo-l-pentene 26
2-Ammophenacyl alcohol 189
4-Ammophenacyl alcohol 369
2-Amino-9,10-phenanthraquinone 55
3-Ammo-9,10-phenanthraqumone 42
1-Ammophenanthrene 327
2-Aminophenanthrene 149
3-Ammophenanthrene 154
4-Ammophenanthrene 208
9-Ammophenanthrene 308
2-Ammophenol 456

84
3-Ammophenol 277

263

4-Aminophenol 476
396

4-Aminophenol-2-sulfomc acid 148
(2-Ammophenyl)acetic acid 4
DL-CC-Ammophenylacetic acid 74
L-a-Ammophenylacetic acid 118
(3-Ammophenyl) acetic acid 10
(4-Ammophenyl)acetic acid 31
(2-Aminophenyt)acetonitnie 91
(4-Aminophenyl)acetomtrile 42
3-Amino-5-phenylacndme 426
2-Aminophenyl-4-aminophenyl sulfide 32
2-(2-Ammophenyl)ethyl alcohol 5
2-(4-Ammophenyl)ethyl alcohol 219
/3-Amino-/3-phenyhsobutync acid 68
3-Ammophenyl-4-nitrophenyl sulfide 57
2-Ammophenyl phenyl sulfide 10
4-Ammophenyl phenyl sulfide 54
3-Amino-6-phenylpyridme 210
2-(4-Aminophenvl)-qumohne 312
3-Amino-2-phenylquinolme 240
4-Amino-2-phenylquinolme 376
3-Ammo-l-phenyl-l,2,4-triazole 336
5-Amino-l-phenyl-l,2,4-tnazole 351
4-Ammophenylurethane 114
2-Amino-/3-picolme 4
2-Ammo-)^picoline 188
3-Amino-}«-picoline 211
5-Ammo-a-picoline 180
6-Amino-a-picohne 28
l-Ammo-2-propanethiol 20
3-Ammo-l-propanethiol 36
2-(3-Ammopropionamido)ethanethiol 29
3-Ammopropionic acid 212
2-Ammopropiophenone 46

37
3-Ammopropiophenone 34
4-Ammopropiophenone 170

315
/3-Ammopropiophenone 233
2-Ammopropyl alcohol 73
3-Ammopropyl alcohol 87
DL-3-Ammopropyleneglycol 179
3-Ammopropyl methyl sulfide 36
4-Ammopyrazole 131
2-Aminopyridine 74

270
3-Aminopyridme 89

248
4-Aminopyridme 353

311

284
431
286
284
431
295
308
315
184
183
313
307
307
309
312
120
434
110
311
434
121
316
376
284
287
290
284
285
361
358
317
425
302
309
287
426
425
426
309
312
310
315
313
314
306
303
308
309
308
303
416
417
417
430
173
304
173
178
312
310
297
297
300
421
306
305
438
305
438
314
438
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Compound Page
No. No.

y-Ammopyridine 353 314
2-Aminopyrimidme 281 311
4-Aminopyrimidme 338 313
5-Aminoquinaldme 246 310
2-Aminoquinizann 474 318
5-Aminoquimzarin 437 317
y-Aminoquinolme 344 314
2-Aminoquinolme 289 312

276 438
3-Aminoqumoline 173 308

185 437
4-Aminoqumoline 344 314

312 438
5-Ammoquinoline 226 310

217 437
6-Aminoquinolme 238 310

223 437
7-Aminoquinohne 171 308

267 438
8-Ammoquinoline 109 306

121 437
5-Aminoresorcmol 361 114

328 313
3-Aminosalicyhc acid 64 287
4-Aminosahcylic acid 40 429
5-Aminosalicyhc acid 88 288

" 114 430
2-Ammostyrene 9 302
3-Ammostyrene 1 302
4-Ammostyrene 2 303
1-Aminotetradecane 415 439
l-Amino-l,2,3,4-tetrahydronaphthalene 339 438
2-Amino-l,2,3,4-tetrahydronaphthalene 354 438
l-Amino-5,6,7,8-tetrahydronaphthaIene 175 300

157 437
2-Amino-5,6,7,8-tetrahydronaphthalene 22 303

202 437
3-Amino-l,2,4,5-tetramethylbenzene 117 306
4-Amino-l,2,3,5-tetramethylbenzene 170 300
4-Ammo-2-thiocresol 39 304
4-Amino-l-thionaphthol 162 307
2-Aminothiophene 10 302
2-Aminothiophenol 5 303

5 416
3-Ammothiophenol 3 302
4-Ammothiophenol 35 303

13 416
3-Ammothioxanthone 445 317
6-Ammothymol 389 315
2-Ammo-4-toluic acid 14 284
3-Ammo-4-toluic acid 18 284
l-Amino-l,2,3-tnazole 52 304
l-Amino-l,3,4-tnazole 137 307
3-Amino-l,2,4-tnazole 356 314
3-Amino-2,4,6-tnbromophenol 264 109
3-Ammo-2,4,6-tnchlorophenol 179 105
4-Amino-2,3,6-trichlorophenol 401 117
w-Aminotridecytic acid 17 284
2-Ammo-4,4,4-trifluoro-n-butync acid 24 429
l-Ammc~2,4,5-tnmethylbenzene 103 306
l-Ammo-3,4,5-tnmethylbenzene 118 306
4-Armno-2,3,6-trmitrophenol 354 114
2-Aminotnphenyl carbmol 262 311
3-Ammotriphenyl carbmol 348 314
4-Ammotriphenyl carbmol 242 310
2-Ammotriphenylmethane 288 311
4-Ammotriphenylmethane 141 307
1-Ammoundecane 155 300
2-Aminoundecane 151 299
DL-/3-Ammo-n-valenc acid 13 284
DL-y-Ammo-n-valenc acid 46 286

Compound Page
No. No.

w-Ammo-n-valeric acid 11 284
2-Aminovamllin 285 311
4-Aminoveratrol 148 307
4-Ammo-o-xylene 43 304
n-Amyl acetate 94 254
sec.-Amyl(2) acetate 65 252
sec.-Amyl(3) acetate 64 252
tert.-hmyl acetate 50 252
(«n<?-Amylacetic acid 42 191
ocdve-Am}! alcohol 23 81
n-Amyl alcohol 32 81
sec-Amyl alcohol 15 80
sym-sec-Amyl alcohol 13 80
fert-Amyl alcohol 8 80
ac r;ve-Amvlamine 29 296
n-Amylamme 32 296
sec-n-Amylamine , 27 295
n-Amyl bromide 17 58
tert-Amyl bromide 12 58
n-Amyl-n-butyrate 146 257
n-Amyl-n-caproate 226 262
n-Amyl-n-caprylate 302 267
terf-Amyl carbmol 31 81
n-Amyl chloride 22 55
(ert-Amyl chloride 15 55
2-n-Amylcmnamaldehyde 9 150
n-Amyl n-enanthate 277 265
n-Amyl ether 72 134
n-Amyl e thy l ether 43 133
ter(-Amyl ethyl ether 35 132
tert-Amyl ethyl ketone 68 163
n-Amyl formate 63 252
n-Amyl iodide 15 60
tert-Amy\ iodide 10 60
n-Amyl levulmate 292 266
sec-n-Amylmalonic acid 50 194
n-Amyl mercaptan 18 413
xec-Arnyl mercaptan 10 413
n-Amyl methyl carbmol 50 82
n-Amyl methyl ether 34 132
(ert-Amyl methyl ether 28 132
n-Amyl methyl ketone 69 163
Jeri-Amyl methyl ketone 26 162
Amyl methyl sulfide 28 420
n-Amyl 2-naphthyl ether 5 137
4-n-Amylphenol 4 96
4-!<?r(-Amylphenol 166 104
n-Amyl phenyl ketone 3 172
n-Amylpropiolic acid 16 190
n-Amylpropionate 120 255
n-Amyl stearate 25 274
n-Amyl n-valerate 183 259
Anethole 3 137
Angelamide 212 236
Angelanihde 207 236
Angelic acid 34 194

" 342 432
Anhalamme. 58 140
Anhydrocamphoronic acid 201 201
Aniline 80 297

" 165 437
Anilme-2,4-disu!fonamide 398 407
Anilme-2,4,-disulfomc acid 181 377
N-Anihnoacetonitrile 46 359
2-Amhnobutyric acid 209 201
2-(N-Anilmo)-butyronitrile 31 358
2-Anilmoisobutanoic acid 290 204
2-Anilmoisobutyric acid 290 204
2-(N-Anilmo)-isobutyronitrile 124 362
Amhnoisovaleric acid 188 200
Amlinomalomc acid 155 199
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2-Anilmopentanoic acid 221
2-Anihnopropionic acid 247
2-(N-Anilino)-propiomtrile 118
2-Anilmovaleric acid 221
2-(N-Anilmo)-vaIeromtnle 57
Anisalacetone 96
Anisalacetophenone 104
a-Amsal-OC-cmnamalacetone 169
o-Amsaldehyde 15
3-Anisaldehyde 85
4-Anisaldehyde 89
4-Anisamide 330
4-Anisanihde 341
2-Anisic acid 114
4-Anisic acid 291
Anisic anhydride 43
2-Ani sidine 94
3-Anisidme 102
4-Anisidme 35
m-Anisidme 168
o-Anisidme 134
p-Ani sidine 67
Anisil 56

" 161
Anisoin 54

146
Anisole 56
Anisoyl chloride 58
4-Anisyl alcohol 5

" 4
4-Anisyl methyl carbmol 133
2-Anisyl phenyl ketone 29
4-Anisyl phenyl ketone 80
2-Amsyl sulfide 43
Anthracene 189
9-Anthracenecarbonitrile 214
Anthracene-1-carboxylic acid 380

234
Anthracene-2-carboxyhc acid 397

315
Anthracene-9-carboxyhc acid 331

230
1,2-Anthracenediol 408
1,5-Anthracenediol 578
1,8-Anthracenediol 556
2,3-Anthracenediol 582
2,6-Anthracenediol 586
2,7-Anthracenediol 581
9,10-Anthracenediol 468
Anthracene-l,5-disulfonamide 474
Anthracene-l,8-disutfonamide 475
Anthracene-l,5-disulfonanihde 463
Anthracene-l,8-disulfonanilide 373
Anthracene-l,5-disulfonic acid 225
Anthracene-l,8-disulfonic acid 226
Anthracene-l,5-disulfonyl chloride 281
Anthracene-l,8-disulfonyl chloride 278
Anthracene-1-sulfonamide 321
Anthracene-2-sulfonamide 444
Anthracene-2-sulfonamlide 314
Anthracene-1-sulfonic acid 150
Anthiacene-2-sulfonic acid 205
Anthracene-1-sulfonyl chloride 117
Anthracene-2-sulfonyl chloride 192
1,8,9-Anthracentriol 465
9,10-Anthradiol 468
Anthragallol 61
9-Anthraldehyde 91
Anthralin 465
Anthramlamide 155
Anthranilanilide 223
Anthranihc acid 9

Compound Page Compound Page
No. No. No. No.

202 Anthranihc acid 43 429
203 Anthranilonitnle 58 359
362 9-Anthraphenone 179 178
202 Anthrapurpunn 63 185
359 1,2-Anthraqumone 28 182
175 1,4-Anthraqumone 35 183
175 9,10-Anthraqumone 52 184
178 9,10-Anthraquinone-l-carboxybc acid 402 210
153 " " " 194 430
149 9,10-Anthraqumone-2-carboxylic acid 401 210
149 " " " 197 430
240 9,10-Anthraqumone-2-carboxylic acid chloride ... 32 217
240 9,10-Anthraqumone-2,3-dicarboxylic acid 407 210
197 9,10-Anthraqumone-l,4-dicarboxylic acid
204 dichlonde 35 217
226 9,10-Anthraquinone-l,5-dicarboxyhc acid
135 dichlonde 36 217
136 9,10-Anthraqumone-2,6-dicarboxylic acid
138 dichlonde 34 217
300 9,10-Anthraqumone-l,3-disulfonamide 478 410
299 9,10-Anthraqumone-l,5-disulfonamide 426 408
304 9,10-Anthraqumone-l,8-disulfonamide 477 410
140 9,10-Anthraqumone-2,7-disulfonamide 283 403
177 9,10-Anthraqumone-l,5-disulfonanilide 450 409
139 9,10-Anthraqumone-l,6-disulfonanilide 381 406
177 9,10-Anthraqumone-l,7-disulfonanilide 408 407
133 9,10-Anthraqumone-l,8-disulfonamlide 409 407
213 9,10-Anthraqumone-2,6-disulfonanihde 449 409

88 9,10-Anthraquinone-2,6-dtsulfonamlide 473 410
137 9,10-Anthraqumone-2,7-disulfonamlide 279 402
87 9,10-Anthraqumone-l,5-disulfomc acid 228 379

173 9,10-Anthraqumone-l,6-disulfonic acid 18 380
174 9,10-Anthraqumone-l,7-disulfomc acid 21 380
426 9,10-Anthraquinone-l,8-disulfomc acid 227 379

51 9,10-Anthraqumone-2,6-disulfonic acid 22 380
367 9,10-Anthraqumone-2,7-disulfonic acid 10 380
209 9,10-Anthraqumone-l,3-disulfonyl chloride 283 390
431 9,10-Anthraqumone-l,6-disulfonyl chloride 271 390
209 9,10-Anthraqumone-l,7-disulfonyl chloride 285 390
431 9,10-Anthraqumone-l,8-disulfonyl chloride 277 390
207 9,10-Anthraqumone-2,6-disulfonyl chloride 282 390
431 9,10-Anthraqumone-2,7-disulfonyl chloride 267 389
117 9,10-Anthraqumone-2-sulfonamide 445 409
127 9,10-Anthraquinone-l-sulfonamlide 343 405
126 9,10-Anthraqumone-2-sulfonanilide 289 403
127 9,10-Anthraquinone-l-sulfomc acid 17 380
127 9,10-Anthraqumone-2-sulfonic acid 206 378
127 9,10-Anthraquinone-2-sulfonyt chloride 274 390
120 9,10-Anthraqumone-2-sulfonyl chloride 270 390
410 1-Anthraqumonethiol 47 417
410 2-Anthraqumonethiol 48 417
409 Anthrarufin 50 184
406 tt-Anthroic acid 380 209
379 /3-Anthroic acid 397 209
379 meso-Anthroic acid 331 207
390 1-Anthrol 381 115
390 Anthrone 183 178
404 Anthroxanic acid 307 205
409 Antiarol 57 140
404 Antipyrme 72 324
376 Apiolic acid 273 204
378 Apiolomtnle 182 365
384 Apionol 413 117
387 Apiose 2 328
120 cis-Apocamphonc acid 327 206
120 jS-D-Arabmose 40 331
185 DL-Arabmose 49 332
158 /S-L-Arabmose 41 331
120 /-Arabonic acid 152 199
235 Arachidamide 154 234
237 Arachidanilide 79 233
284 Arachidic acid 78 196
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Arachidic anhydride 32
DL-Argimne 66

50
L-Argmine 40
Asaronic acid 216
/-Ascorbic acid 309
L-Ascorbic acid 59
DL-Asparagine 42
Ct-L-Asparagine 45
/3-L-Asparagine 54
DL-Aspartic acid 79
L-Aspartic acid 81
Aspirin 186
Atropic acid 130

" 400
Azelaic acid 132

" 396
Azelaic acid diamide 351
Azelaic acid monoamide 91
Azelaic acid monoanilide 153
Azelayl chloride 26
Azelonitnle 12
Azepme 456
Azetidme . 15

467
2
3
9
6
8

Azidoacetyl chloride
d,/-Azidobutync acid
CX-Azidoisobutync acid
2-Azidoisovalenc acid
d,/-2-Azidopropiomc acid
Azindme 292
Azobenzene-3-carboxyhc acid 264
Azobenzene-4-carboxylic acid 374
Azobenzene-2,2'-dicarboxylic acid 379
Azobenzene-4,4'-dicarboxylic acid dichlonde . . . . 31
Azobenzene-3,3'-disulfonamide 469
Azobenzene-3,4'-disulfonamide 460
Azobenzene-4,4'-disulfonamide 436
Azobenzene-3,3'-disulfomc acid 222
Azobenzene-3,4'-disulfomc acid 215
Azobenzene-4,4'-disulfonic acid 199
Azobenzene-3,3'-disulfonyl chloride 256
Azobenzene-3,4'-disulfonyl chloride 195
Azobenzene-4,4'-disulfonyl chloride 276
2-Azophenol 453
3-Azophenol 521
4-Azophenol 537
Azoxybenzene-3,3'-disulfonamide 454
Azoxybenzene-3,3'-disulfonic acid 208
Azoxybenzene-3,3'-disulfonyl chloride 220
2-Azoxyphenol 391
3-Azoxyphenol 474
4-Azoxyphenol 552
Azulene 102

B

Bayer acid 13
Behenic acid 83
Benz[bc]aceanthrylene 127
3,4-Benzacenaphthenequinone 48
Benzalacenaphthenone 138
Benzalacetone 31
Benzalacetophenone 66
Benzal chloride 22
Benzaldehyde 66
Benzaldehyde-2-carboxyhc acid 86
Benzaldehyde-3-carboxyhc acid 122
Benzaldehyde-4-carboxyhc acid 130
Benzaldehyde cyanohydrm 7
Benzaldehyde-4-sulfomc acid 17
Benzalfluorene 67

Compound Page Compound Page
No. No. No. No.

225 Benzalmalonomtrile 112 362
287 Benzamide 220 236
429 2-Benzamidobenzoic acid 282 204
286 4-Benzamidobenzonitnle 201 366
202 2-Benzamidophenol 437 119
205 3-Benzamidophenol 457 120
333 4-Benzamidophenol 539 124
429 Benzanilide 323 240
286 1,2-Benzanthracene 158 49
286 Benzanthrone 186 178
288 Benzene 1 35
288 Benzeneazocatechol 433 118
200 2-Benzeneazophenol 134 103
198 4-Benzeneazophenol 383 116
432 Benzeneazoresorcmol 449 119
198 Benzene-l,2-dicarboxyhc acid 321 206
432 Benzene-l,3-dicarboxyhc acid 408 210
241 Benzene-l,4-dicarboxyhc acid 404 210
233 Benzene-l,2-disulfonamide 439 409
234 Benzene-l,3-disulfonamide 388 407
214 Benzene-l,4-disulfonamide 461 409
355 Benzene-l,2-disulfonanihde 418 408
439 Benzene-l,3-disulfonamlide 126 396
295 Benzene-l,4-disulfonanihde 432 408
439 Benzene-l,2-disulfomc acid 201 378
214 Benzene-l,3-disulfonic acid 175 377
193 Benzene-l,4-disulfomc acid 214 378
193 Benzene-l,2-disulfonyl chloride 233 388
192 Benzene-l,3-disulfonyl chloride 62 382
192 Benzene-l,4-disulfonyl chloride 212 388
438 Benzenehexacarboxylic acid 14 429
204 a-Benzene hexachlonde 4 64
208 /3-Benzene hexachlonde 6 64
209 y-Benzene hexachlonde 3 64
217 Benzenepentacarboxylic acid 28 429
410 Benzene sulfonamide 145 397
409 Benzene sulfonanihde 48 393
408 Benzene sulfomc acid 53 372
379 Benzenesulfonyl chloride 5 381
37g 1,2,3,4-Benzenetetracarboxylic acid 46 429
378 1,2,3,5-Benzenetetracarboxylic acid 93 429
389 1,2,4,5-Benzenetetracarboxylic acid 34 429
387 1,2,3-Benzenetncarboxylic acid 118 430
390 1,2,4-Benzenetncarboxylic acid 100 429
120 Benzenetncarboxylic-l,3,5-acid 410 210
123 " " 51 429
124 Benzene-l,3,5-tnsulfonamide 472 410
409 Benzene-l,3,5-tnsulfonanilide 406 407
378 Benzene-l,3,5-trisulfonic acid 224 379
388 Benzene-1,3,5-tnsulfonyl chloride 268 390
116 1,3,5-Benzenetrithiol 18 416
121 10,11-Benzfluoranthene 166 50
125 11,12-Benzfluoranthene 190 51
47 1,2-Benzfluorene 179 50

2,3-Benzfluorene 187 51
3,4-Benzfluorene 132 48
Benzhydrol 39 89

380 Benzhydrylamme 185 301
196 Benzidme 280 311
48 Benzidine-2,2'-disulfonarmde 456 409

184 Benzidme-2,2'-disulfonic acid 211 378
176 Benzidme-2,2'-disulfonyl chloride 273 390
173 Benzil 119 176
174 Benzilamide 295 239
63 Benzihcacid 227 202

147 " " 144 430
157 Benzihc acid chloride 23 214
159 Benzimidazole 219 437
160 2-Benzimidazolthiol 49 417
357 4,5-Benzmdane 171 42
371 5,6-Benzmdane 97 47
45 Benzmdole 34 231
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Compound Page
No. No.

Benzo-4-bromoamlide 438 243
Benzo-4-chloroamlide 410 243
Benzo-2-ethylamlide 275 238
Benzo-4-fluoroamlide 388 242
2-Benzofurylacetic acid I l l 197
2-Benzofurylacetic acid 251 203
2-Benzofuryl methyl ketone 102 175
Benzoic acid 164 199

" 323 431
Benzoic anhydride 13 225
d,/-Benzom 56 90

162 177
Benzoin acetate 122 279
Benzo-2-iodovanilide 251 237
Benzonitrile 58 349
2-Benzophenetidide 132 234
3-Benzophenetidide 129 234
4-Benzophenetidide 354 241
Benzophenone 47 173
Benzophenone-2-carboxyhc acid 171 200
Benzophenone-2,4-dicarboxylic acid 365 208
Benzophenone-4,4'-dicarboxyhc acid 409 210
Benzophenone-3,3'-disulfonatnide 152 397
Benzophenone-3,3'-disulfonanihde 222 400
Benzophenone-3,3'-disulfomc acid 62 373
Benzophenone-3,3'-disulfonyl chloride 217 388
Benzophenone-2-sulfonamlide 109 396
Benzophenone-2-sulfonic acid 6 380
Benzophenone-2-sulfonyl chloride 136 385
Benzopyrazine 5 323
1,4-Benzoqumone 12 181
Benzotetronic acid 516 123
2-Benzothiazolthiol 45 417
2-Benzotoluidide 266 238
3-Benzotoluidide 201 236
4-Benzotoluidide 315 239
Benzotnchlonde 23 63
Benzo-2,4,6-tnchloroanilide 350 241
Benzoylacetone 75 174
Benzoylacetonitrile 103 362
w-Benzoylacetophenone I l l 175
2-Benzoylacryhc acid 126 176
4-Benzoylanilme 40 436
9-Benzoylanthracene 179 178
N-Benzoylanthramlic acid 282 204
N-Benzoylanthranilonitnle 201 366
2-Benzoylbenzamide 327 240
2-BenzoyIbenzaniiide 416 243
2-Benzoylbenzenesulfonyl chloride 136 385
2-Benzoylbenzoic acid 171 200
Benzoyl bromide 14 218
N-Benzoyl-p-bromoamline 438 243
Ot-Benzoylbutanoic acid 90 196
tt-Benzoylbutync acid 90 196
Benzoyl carbmol 47 89

150 177
Benzoylcarbmyl acetate 60 276
4-Benzoylcatechol 355 114
Benzoyl chloride 41 213
N-Benzoyl-p-chloroanilme 410 243
N-Benzoyl-o-ethylamlme 275 238
Benzoylformic acid 85 174

" 61 195
Benzoylformyl chloride 7 214
2-Benzoylfuran 40 173
Benzoyl-2-furoylmethane 90 175
Benzoyl iodide 3 222
0-Benzoyllactic acid 138 198
O-Benzoyllactonitrile 98 353
Benzoylmethanethiol 4 416
Benzoylmtromethane 136 176
N-Benzoyl-m-phenetidme 129 234

Compound Page
No. No.

N-Benzoyl-o-phenetidme 132 234
N-Benzoyl-p-phenetidme 354 241
2-Benzoylphenol 26 97
3-Benzoylphenol 251 109
4-Benzoylphenol 322 112

165 177
Benzoyl phenyl carbmol 56 90
a-Benzoyl-/3-phenylhydrazme 334 240
2-Benzoylphloroglucmol 426 118
N-Benzoylpipendme 3 231
jS-Benzoylpropionanilide 283 238
CX-Benzoylpropionic acid 114 175

" 85 196
/3-Benzoylpropiomc acid 147 199
2-Benzoylpyridme 217 168
Benzoylpyruvic acid 241 202
4-Benzoylresorcmol 352 114
Benzoyl sul f ide 20 425
Benzoyl-2-thenoylmethane 107 175
2-Benzoylthtophene 60 174
N-Benzoyl-m-toluidme 201 236
N-Benzoyl-o-toluidme 266 238
N-Benzoyl-p-toluidme 315 239
N-Benzoyl-2,4,6-trichloroamlme 350 241
1,2-Benzphenanthrene 195 51
3,4-Benzphenanthrene 56 45
N-Benzpipendide 3 231
1,2-Benzpyrene 172 50
4,5-Benzpyrene 174 50
3,4-Benzpyrene-5-carboxaldehyde 127 160
N-Benzylacetamide 26 231
N-Benzylacetanil ide 20 231
Benzyl acetate 209 261
Benzylacetic acid 123 198
Benzy lacetophenone 97 175
N-Benzylacrylamide 487 245
Benzyl alcohol 104 85
Benzylamme 81 297

321 438
Benzylanihde 355 241
N-Benzylanilme 19 303
N-Benzylbenzamide 143 234
N-Benzylbenzanilide 148 234
Benzyl benzoate 8 273
Benzy 1 bromide 23 58
Benzyl 4-bromophenyl sulfide 37 425
Benzyl n-butyl e ther 91 135
Benzyl n-butyrate 258 264
N-Benzyl-n-caproarmde 9 231
Benzyl chloride 38 56
Benzyl chloroacetate 89 254
Benzyl 3-chlorophenyl ketone 79 174
Benzyl 4-chlorophenyl ketone 139 176
CX-Benzylcmnamic anhydride 47 226
Benzyl cmnamate 44 275
N-Benzylcrotonamide 175 235
Benzyl cyanide 80 351
Benzylcyanoacetic acid 119 197
2-Benzyl-2-cyanopropiomc acid 73 429
Benzyl dimethyl amine 44 320
Benzyl dimethyl carbmol 4 88
Benzyl ether 109 136
Benzyl ethyl amine 93 298
Benzyl ethyl ether 71 134
Benzyl ethyl ketone 182 167
Benzyl ethyl sulfide 55 421
N-Benzylformamide 25 231
Benzyl formate 176 259
Benzylglycolaldehyde 26 154
Benzyl 4-hydroxybenzoate 43 434
N-Benzylidene-2-ammophenol 155 104
N-BenzyIidene-4-ammophenol 475 121
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Compound Page
No. No.

Benzyhdenemalonic acid 315 206
Benzyhdene malonyldichlonde 17 216
Benzyl iodide 2 61
Benzyl isobutyl ether 85 135
N-Benzyhsovaleramide 14 231
Benzylmalonic acid 148 199
Benzylmalonic acid diamide 475 245
Benzylmalonic acid diamlide 459 244
Benzylmaionyl dichlonde 35 215
Benzyl mercaptan 32 414
Benzyl-4-methoxyphenyl ketone 103 164
Benzyl methyl amme 79 297
N-Benzyl-N-methylanilme 113 321
Benzyl methyl ether 61 134
Benzyl methyl ketone 5 172
Benzyl methyl sulfide 46 421
1-Benzylnaphthalene 40 44
2-Benzylnaphthalene 39 44
4-Benzyl-l-naphthol 296 111
Benzyl-1-naphthyl ether 47 139
Benzyl-2-naphthyl ether 53 139
Benzyl 4-mtrophenyl sulfide 66 426
Benzyl oxalate 120 279
3-Benzyloxybenzaldehyde 35 154
2-Benzyloxyethanol 128 86
N-Benzylpalmitamide 90 233
2-Benzylphenol 1 96
4-Benzylphenol 137 103
d,/-BenzylphenyI carbmol 37 89
Benzyl phenyl ketone 73 174
Benzyl phenyl sulfide 13 425
2-Benzyl-2-phenylsuccmic acid 235 431
N-Benzylphthalamide 371 241
CC-Benzylpropionic acid 20 193
2-Benzylpyridme 200 437
2-Benzylpyrrohdme 383 439
2-Benzyl-2-pyrrolme 275 438
Benzylpyruvic acid 40 194
Benzyl sahcylate 354 271
N-Benzylstearamide 101 233
Benzyl succmate 47 275
Benzylsuccmic acid 302 431
DL-Benzylsuccmic anhydride 44 226
Benzyl sulfide 21 425
Benzyl sulfonamide 37 393
Benzyl sulfonamhde 34 393
Benzyl sulfonic acid 9 371
Benzyl sulfonyl chloride 120 384
N-Benzyltoluene-4-sulfonamide 53 394
Benzylurea 281 238
Betame 28 285
Betol 178 105
Biacetyl 5 161
Biallyl 38 13
Bibenzyl 27 44
Bicetyl 55 9
Bicyclo[2,2,l]heptane 77 9
Bicyclohexyl 262 7
Bicyclo[12,2,2]octadeca-14,16,18-tnene 1 25
Cfs-Bicyclo[3,3,0]octane 103 4
Bicyclo[4,2,0]octane 102 4
Bicyclo[2,2,2]oct-2-ene 24 26
Bicyclo[4,2,0]oct-2-ene 241 19
Bicyclo[4,2,0]oct-3-ene 2 25
Bicyclo[4,2,0]oct-7-ene 230 19
Bicyclo[4,7]pentadiene 3 26
Bifluorenyhdene 182 50
2,2'-Bifuroyl 185 178
Bi-a-naphthol 587 127
l,r-Bmaphthyl 160 49
l,2'-Bmaphthyl 71 46
2,2-Bmaphthyl 178 50

Compound Page
No No

2,2'-Biphenol 227 108
2,4'-Biphenol 418 118
3,3'-Biphenol 290 111
4,4'-Biphenol 579 127
Biphenyl 60 45
Biphenyl-2-carboxylic acid 202 430
Biphenyl-2,2'-dicarboxylic acid 354 208
Biphenyl-4,4'-disulfonamide 467 410
Biphenyl-4,4'-disulfonic acid 220 379
Biphenyl-4,4'-disulfonyl chloride 272 390
Biphenyleneethylene 28 44
Biphenylene oxide 50 139
2-Biphenyl ethyl ether 14 137
3-Biphenyl ethyl ether 16 137
4-Biphenyl ethyl ether 46 139
2-Biphenyl methyl ether 10 137
4-Biphenyl methyl ether 51 139
Biphenyl-4-sulfonamide 390 407
Biphenyl-4-sulfonamhde 66 394
Biphenyl-4-sulfonic acid 176 377
Biphenyl-4-sulfonyl chloride 178 386
4-Biphenylthiol 35 417
a.a'-Bipyndyl 38 323
/3,|8'-Bipyridyl 36 323
2,2'-Bipyridyl 38 323
2,3'-Bipyndyl 110 321
3,3'-Bipyndyl 36 323
3,4'-Bipyndyl 34 323
4,4'-Bipyndyl 73 324
2,2'-Bipyrroyl 94 325
a,a'-Biqumolyl 92 325
2,2'-Biqumolyl 92 325
2,3'-Biqumolyl 89 325
2,7'-Biquinolyl 83 324
3,4'-Biqumolyl 48 324
5,5'-Biqumolyl 88 325
6,6'-Biqumolyl 90 325
6,8'-Biqumolyl 79 324
7,7'-Biqumolyl 86 325
2,2'-Biqumolyl ketone 84 325
2,2'-Biqumolylmethane 67 324
Bis(benzylthio)methane 28 425
Bis(2-cyanoethyl)amme 207 437
Bis(2-cyanoethyl)ethylamine 163 437
Bis(cyanomethyl)amme 94 361

13 436
Bis(2-chloroethyl)ethylamine 263 438
Bis(2-chloroethyl)methylamme 259 438
L,2-Bis(chloromethyl)-benzene 6 57
l,3-Bis(chloromethyl)-benzene 1 57
l,4-Bis-(chtoromethyl)-benzene 8 57
l,l-Bis-(4-chlorophenyl)-2,2,2-tnchloroethane.... 3 57
2,2-Bis-(4-chlorophenyl)-l,l-tnchloroethane 2 64
l,2-Bis(diethylamino)ethane 332 438
4,4'-Bis-(dimethylammo)-benzhydrol 64 324
4,4'-Bis-(dimethylamino)-benzophenone 87 325

190 178
2,2'-Bis-(dimethylamino)-biphenyl 41 323
l,4-Bts(dimethylammo)butane 35 319
4,4'-Bis(dimethylammo)diphenylmethane 54 324
l,2-Bis(dimethylamino)ethane 308 438
4,4'-Bis(dimethylammo)etriphenylmethane 66 324
l,2-Bis(ethylammo)ethane 394 439
l,2-Bis(furfurylamino)ethane 300 438
Bis(2-hydroxyethyl)amme 305 438
Bis(2-hydroxyethyl)-methyl amme 299 438
2,2-Bis(hydroxymethyl)-l,3-propanediol 69 90
l,2-Bis(isopropylammo)ethane 388 439
Bis(2-mercaptoethyl)ether 41 415
Bis(4-mercaptophenyl)ether 30 417
l,2-Bis(methylamino)ethane 370 439
l,4-Bis(methylarmno)ethane 61 304
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Compound Page
No. No.

l,3-Bis(2-mtrophenylthio)propane 68 426
l,2-Bis(phenylthio)ethane 38 426
Bis(phenylthio)methane 24 425
l,2-Bis(propylammo)ethane 380 439
Bis(4-thiophenyl)sulfide 39 417
l,2-Bis(tolylthio)ethane 48 426
Bmret 411 243
Bornane 79 9
"Borneo camphor" 66 90
<*-Borneol 66 90
d-Bornyl acetate 21 274
(rans-Bornylamme 373 439
frans-Brassidic acid 51 195
Brometone 63 90
Bromoacetamide 76 233
Bromoacetanlllde 224 237
2-Bromoacetamlide Ill 233
3-Bromoacetanihde 69 232
4-Bromoacetamlide 331 240
Bromoacetic acid 41 194

129 430
Bromoactic anhydride 11 225
Bromoacetone 33 162
2-Bromoacetophenone 52 169
3-Bromoacetophenone 97 170
4-Bromoacetophenone 52 173
w-Bromoacetophenone 51 173
Bromoacetyl bromide 8 218
Bromoacetyl chloride 24 212
c!S-2-Bromoallocinnamic acid 158 199
2-Bromoanilme 10 303

54 436
3-Bromoamlme 167 300

105 436
4-Bromoanilme 98 305

116 436
3-Bromo-o-anisidme 93 305
4-Bromo-o-anisidine 187 308
2-Bromo-p-anisidme 87 305
2-Bromoanisole 84 135
4-Bromoanisole 86 135
3-Bromobenzaldehyde 86 149
4-Bromobenzaldehyde 43 155
2-Bromobenzamide 298 239
3-Bromobenzamide 301 239
4-Bromobenzamide 402 242
2-Bromobenzamlide 258 238
3-Bromobenzanilide 247 237
Bromobenzene 1 73
2-Bromobenzene-l,4-dicarboxyhc acid 403 210
2-Bromobenzenesulfonamide 252 401
4- Bromobenzene sulfonamide 182 398
4-Bromobenzenesulfonanihde 56 394
2-Bromobenzenesulfonic acid 114 375
4-Bromobenzenesulfonic acid 73 373
2-Bromobenzenesulfonyl chloride 38 382
4-Bromobenzenesulfonyl chloride 88 383
2-Bromobenzoic acid 226 202

" 122 430
3-Bromobenzoic acid 235 202

11 253 431
4-Bromobenzoic acid 382 209

" 277 431
2-Bromobenzoic anhydride 31 225
3-Bromobenzoic anhydride 66 226
4-Bromobenzoic anhydride 80 227
2-Bromobenzonitnle 59 359
3-Bromobenzonitrile 30 358
4-Bromobenzonitrile 156 364
2-Bromobenzophenone 35 173
4-Bromobenzophenone 113 175
2-Bromo-l,4-benzoquinone 4 181

Compound Page
No. No.

2-Bromobenzoyl bromide 6 219
4-Bromobenzoyl bromide 11 219
2-Bromobenzoyl chloride 56 213
3-Bromobenzoyl chloride 55 213
4-Bromobenzoyl chloride 5 216
2-Bromobenzoylformic acid 99 197
2-Bromobenzyl bromide 2 59
3-Bromobenzyl bromide 3 59
4-Bromobenzyl bromide 7 59
4-Bromobenzyl chloride 2 57
2-Bromobenzyl cyanide 15 357
4-Bromobenzyl cyanide 45 359
2-Bromobiphenyl 17 73
4-Bromobiphenyl 6 74
CC-Bromobutanoic acid 39 191
/3-Bromobutanoic acid 1 193
l-Bromo-2-butanone 75 163
tt-Bromobutyric acid 39 191
/3-Bromobutyric acid 1 193
DL-d-Bromobutyric anhydride 1 224
DL-a-Bromobutyry! bromide 11 218
DL-a-Bromobutyryl chloride 31 212
3-Bromocamphor-8-sulfonamide 117 396
D-3-Bromocamphor-10-sulfonamide 147 397
10-Bromocamphor-3-sulfonamide 31 393
3-Bromocamphor-8-sulfonic acid 43 372
3-Bromocamphor-10-sulfonic acid. 59 373
10-Bromocamphor-3-sulfonic acid 8 371
3-Bromocamphor-8-sulfonyl chloride 215 388
3-Bromocamphor-10-sulfonyl chloride 68 383
10-Bromocamphor-3-sulfonyl chloride 138 385
4-Bromocatechol 151 104
Bromochloroacetic acid 14 193
l-Bromo-4-chlorobenzene 19 71
l-Bromo-2-chloroethane 12 63
2-Bromo-4-chlorophenol 16 96
l-Bromo-3-chloropropane 18 63
ery(/!ro-2-Bromo-3-chlorosuccimc acid 17 429
;/!reo-2-Bromo-3-chlorosuccimc acid 19 429
frans-OC-Bromocmnamic acid 178 200
(rans-2-Bromocmnamic acid 371 432
4-Bromocinnamic acid 384 209
4-Bromo-m-cresol 71 100
5-Bromo-m-cresol 55 99
4-Bromo-o-cre sol 72 100
5-Bromo-o-cresol 124 103
2-Bromo-p-cresol 54 99
3-Bromo-p-cresol 50 99
y-Bromocrotonic acid 72 196
l-Bromo-4-cyanonaphthalene 141 363
l-Bromo-5-cyanonaphthalene 194 365
2-Bromocymene 13 73
2-Bromo-l,4-diammobenzene 122 306
2-Bromo-4,6-dichlorophenol 89 101
3-Bromo-2,6-dichlorophenol 113 102
Bromodicyanomethane 169 364
2-Bromo-l,4-dihydroxy-9,10-anthraqumone 46 184
6-Bromo-l,4-dihydroxy-9,10-anthraquinone 27 182
4-Bromo-l,2-dihydroxybenzene 151 104
3-Bromo-l,2-dihydroxynaphthalene 253 109
4-Bromo-l,5-dihydroxynaphthalene 250 109
2-Bromo-4,6-dimethylamhne 48 304
4-Bromo-2,6-dimethylanilme 100 436
2-Bromo-N,N-dimethylaniline 145 437
3-Bromo-N,N-dimethylamhne 93 321
4-Bromo-N,N-dimethylanilme 141 437
l-Bromo-2,3-dimethylbenzene 9 73
4-Bromo-2,5-dimethylbenzoic acid 267 204
5-Bromo-2,4-dimethylbenzoic acid 280 204
4-Bromo-2,5-dimethylbenzonitrile 142 363
5-Bromo-2,4-dimethylbenzonitnle 113 362
2-Bromo-4,5-dimethylphenol 123 102
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Compound Page
No. No.

l-Bromo-2,4-dimtrobenzene 40 338
4-Bromo-l,3-dmitrobenzene 40 338
2-Bromo-3,5-dimtrobenzoic acid 339 207
4-Bromo-3,5-dimtrobenzoic acid 305 205
4-Bromo-l,5-dinitronaphthalene 97 341
4-Bromo-l,8-dmitronaphthalene I l l 341
2-Bromo-4,6-dinitrophenol 261- 109
4-Bromo-2,6-dmitrophenol 118 102
2-Bromoethanol 43 82
2-Bromo-4-ethoxyamIine 2 302
3-Bromo-4-ethoxyanilme 38 304
5-Bromo-2-ethoxyanilme 65 304
/3-Bromoethyl acetate 112 255
2-BromoethyIamme 298 438
l-Bromo-2-ethylbenzene 4 73
l-Bromo-4-ethylbenzene 5 73
2-Bromo-4-ethylphenol 8 94
j8-Bromoethyl phenyl ether 11 137
Bromoethyl sulfide 8 425
Bromoform 7 65
4-Bromofuran-2-carboxylic acid 174 200
5-Bromofuran-2-carboxyhc acid 295 205
2-Bromohexane 19 58
6-Bromo-2-hexanone 171 166
6-Bromo-n-hexylamine 407 439
Bromohydroqumone 228 108
3-Bromo-4-hydroxyanilme 370 315
4-Bromo-3-hydroxyanilme 335 313
5-Bromo-2-hydroxyanilme 283 311
3-Bromo-2-hydroxybenzoic acid 289 204
5-Bromo-2-hydroxybenzoic acid 255 203
3-Bromo-2-hydroxybenzonitnle 50 359
5-Bromo-2-hydroxybenzomtnle 202 366
3-Bromo-4-hydroxybiphenyl 174 105
3-Bromo-2-hydroxy-5-methylamline 165 308
5-Bromo-2-hydroxy-3-methylanilme 236 310
5-Bromo-2-hydroxy-4-methylanilme 243 310
5-Bromo-4-hydroxy-2-methylanihne 439 317
5-Bromo-2-hydroxy-3-methy!benzo!C acid 366 208
4-Bromo-3-hydroxy-2-naphthoic acid 362 208
5-Bromo-2-hydroxy-3-toluic acid 366 208
d-Bromoisobutanoic acid 36 194
2-BromoisobutyraIdehyde 28 145
0-Bromoisobutyramide 277 238
a-Bromoisobutyranilide 59 232
a-Bromoisobutync acid 36 194
Ct-Bromoisobutync anhydride 23 225
2-Bromoisobutyromtiile 27 347
tt-Bromoisobutyryl bromide 10 218
a-Bromoisobutyryl chloride 21 214
l-Bromo-2-isopropylbenzene 7 73
l-Bromo-4-isopropylbenzene 11 73
4-Bromo-5-isopropyl-2-methyIphenol 37 98
4-Bromoisoquinoline 14 323
8-Bromoisoquinoline 47 323
a-Bromoisovaleramide 237 237
tt-Bromoisovaleranilide 181 235
d,/-CC-Bromoisovaleric acid 30 194
DL-a-Bromoisovaleryl bromide 13 218
DL-a-Bromoisovaleryl chloride 19 214
Bromol 171 105
Bromomalomc acid 142 198
Bromomalonomtrile 77 360
3-Bromomandelic acid 183 430
2-Bromo-6-methoxyaniline 93 305
3-Bromo-4-methoxyaniline 87 305

131 437
5-Bromo-2-methoxyaniline 187 308
2-Bromo-4-me thy lam line 154 300
3-Bromo-2-methylanilme 169 300
3-Bromo-4-methylamline 3 303

Compound Page
No. No.

3-Bromo-5-methyIanilme 16 303
4-Bromo-2-me thy lam line 69 304

104 436
4-Bromo-3-methylanilme 132 307
5-Bromo-2-methylamline 8 303
3-Bromo-4-methylbenzenesulfonamide 131 396
4-Bromo-2-methylbenzenesulfonamide 193 399
4-Bromo-3-methylbenzenesulfonamide 119 396
5-Bromo-2-methylbenzenesulfonamide 183 398
3-Bromo-4-methylbenzenesulfonic acid 52 372
4-Bromo-2-methylbenzenesulfonic acid 81 373
4-Bromo-3-methylbenzenesulfonic acid 45 372
5-Bromo-2-methylbenzenesulfonic acid 74 373
3-Bromo-4-methylbenzenesulfonyl chloride 59 382
4-Bromo-2-methylbenzenesulfonyl chloride 36 382
4-Bromo-3-methylbenzenesulfonyl chloride 34 382
5-Bromo-2-methylbenzenesulfonyl chloride 14 381
2-Bromo-4-methylbenzoic acid 205 201
4-Bromo-2-methylbenzoic acid 298 205
(2-Bromomethyl)butyric acid 272 431
Bromomethyl ethyl ketone 75 163
2-Bromo-4-methyl-5-nitrobenzoic acid 324 206
4-Bromo-2-methyl-6-mtrobenzoic acid 352 208
6-Bromo-4-methyl-2-mtrobenzoic acid 330 207
2-Bromo-4-methyl-3-nitrophenol 115 102
2-Bromo-4-methyl-5-nitrophenol 203 106
2-Bromo-4-methyl-6-mtrophenol 90 101
6-Bromo-2-methyl-4-mtrophenol 270 110
3-Bromo-2-methylolbenzoic acid 190 430
6-Bromo-2-methylolbenzoic acid 69 429
2-Bromo-4-methylphenol 54 99
3-Bromo-4-methylphenol 50 99
4-Bromo-2-methylphenol 72 100
4-Bromo-3-methylphenol 71 100
5-Bromo-2-methylphenol 124 103
5-Bromc-3-methylphenol 55 99
6-Bromo-2-methylquinolme 62 324
l-Bromo-2-naphthaldehyde 105 159
1-Bromonaphthalene 16 73
2-BromonaphthaIene 2 74
3-Bromo-l,2-naphthalenediol 253 109
4-Bromo-l,5-naphthalenediol 250 109
l-Bromonaphthalene-2-sulfonamide 451 409
2-Bromonaphthalene-l-sulfonamide 98 395
4-Bromonaphthalene-l-sulfonamide 295 403
5-Bromonaphthalene-l-sulfonamide 393 407
5-Bromonaphthalene-2-sulfonamide 360 406
6-Bromonaphthalene-l-sulfonamide 353 405
6-Bromonaphthalene-2-sulfonamide 334 405
7-Bromonaphthalene-l-sulfonamide 335 405
7-Bromonaphtha!ene-2-sulfonamide 355 405
8-Bromonaphthalene-2-sulfonamide 262 402
2-Bromonaphthalene-l-sulfomc acid 35 372
4-Bromonaphthalene-l-sulfomc acid 140 376
l-Bromonaphthalene-2-sulfonyl chloride 124 384
2-Bromonaphthalene-l-sulfonyl chloride 140 385
4-Bromonaphthalene-l-sulfonyl chloride Ill 384
5-Bromonaphthalene-l-sulfonyl chloride 131 385
5-Bromonaphthalene-2-sulfonyl chloride 135 385
6-Bromonaphthalene-l-sulfonyl chloride 90 383
6-Bromonaphthalene-2-sulfonyl chloride 198 387
7-Bromonaphthalene-l-sulfonyl chloride 236 388
7-Bromonaphthalene-2-sulfonyl chloride 151 385
8-Bromonaphthalene-2-sulfonyl chloride 186 387
5-Bromo-l-naphthoic acid 390 209
7-Bromo-l-naphthoic acid 369 208
8-Bromo-l-naphthoic acid 275 204
l-Bromo-2-naphthol 141 103
3-Bromo-2-naphthol 142 103
4-Bromo-l-naphthol 305 112
4-Bromo-2-naphthol 279 110
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6-Bromo-2-naphthol 310 112
4-Bromo-l-naphthomtrile 141 363
5-Bromo-l-naphthomtrile 194 365
l-Bromo-2-naphthylamine 83 305
3-Bromo-l-naphthylamme 107 306
4-Bromo-l-naphthylamme 197 309
5-Bromo-2-naphthylamine 23 303
6-Bromo-2-naphthylamme 282 311
2-Bromo-4-nitroacetamhde 219 236
2-Bromo-4-mtroanilme 206 309
4-Bromo-2-nitroanilme 229 310
4-Bromo-3-mtroamlme 296 312
5-Bromo-2-nitroanilme 341 313
2-Bromo-l-nitrobenzene 15 337
3-Bromo-l-mtrobenzene 26 337
4-Bromo-l-mtrobenzene 90 340
4-Bromo-3-nitrobenzenesulfonamide 217 400
4-Bromo-3-nitrobenzenesulfomc acid 94 374
4-Bromo-3-mtrobenzenesulfonyl chloride 49 382
2-Bromo-6-mtrobenzoic acid 13 429
4-Bromo-3-mtrobenzoic acid 325 206
6-Bromo-3-mtrobenzoic acid 279 204
4-Bromo-3-mtrobenzonitrile 165 364
6-Bromo-3-nitrobenzonitrile 162 364
2-Bromo-3-mtro-p-cresol 115 102
2-Bromo-5-mtro-p-cresol 203 106
2-Bromo-6-mtro-p-cresol 90 101
6-Bromo-4-nitro-o-cresol 270 110
4-Bromo-l-nitronaphthalene 57 339
5-Bromo-l-mtronaphthalene 86 340
8-Bromo-l-nitronaphthalene 71 339
2-Bromo-4-mtrophenol 241 108
2-Bromo-5-nitrophenol 262 109
2-Bromo-6-nitrophenol 83 100
3-Bromo-2-mtrophenol 77 100
3-Bromo-5-nitrophenol 356 114
4-Bromo-2-mtrophenol 165 104
5-Bromo-2-mtrophenol 32 98
4-Bromo-2-nitrothiophenol 34 417
4-Bromo-3-mtrotoluene 7 337
5-Bromo-2-nitro-4-toluic acid 324 206
5-Bromo-3-mtro-2-toluic acid 352 208
5-Bromo-3-nitro-4-toluic acid 330 207
5-Bromo-2-nitro-4-tolumtnle 177 365
5-Bromo-3-nitro-2-tolumtrile 147 363
5-Bromo-3-nitro-4-tolumtrile 174 365
5-Bromo-rt-pentyiamme 337 438
3-Bromophenacyl bromide 53 173
4-Bromophenacyl bromide 140 176
l-Bromo-9,10-phenanthraqumone 38 183
2-Bromo-9,10-phenanthraqumone 37 183
3-Bromo-9,10-phenanthraqumone 47 184
4-Bromo-o-phenetidme 65 304
2-Bromo-p-phenetidme 38 304
3-Bromo-p-phenetidme 2 302
2-Bromophenetole 90 135
4-Bromophenetole 97 135
2-Bromophenol 2 94

44 434
3-Bromophenol 14 96

62 434
4-Bromophenol 74 100

69 434
(2-Bromophenoxy)acetic acid 214 201

1 1 157 430
(3-Bromophenoxy)acetic acid 155 430
(4-Bromophenoxy)acetic acid 233 202

11 159 430
d,/-a-Bromophenylacetic acid , 91 196
(2-Bromophenyl)acetic acid 122 198

" 294 431
(4-Bromophenyl)acetic acid 143 198

Compound Page
No. No.

(4-Bromophenyl)acetic acid 320 431
d,/-(2-Bromophenyl)acetonitnle 15 357
(4-Bromophenyl)acetomtnle 45 359
2-Bromo-p-phenylenediamme 122 306
2-Bromophenyl ethyl ketone 57 170
4-Bromophenylhydrazine 212 309
4-Bromophenyl methyl sulf ide 11 425
4-Bromophenyl sulfide 63 426
3-Bromophthalic acid 304 205
3-Bromophthahc anhydride 57 226
4-Bromophthahc anhydride 49 226
1-Bromopropane 4 58
3-Bromo-l-propanol 73 84
l-Bromo-2-propanone 33 162
Ot-Bromopropionamide 196 236
/3-Bromopropionamide 166 235
(X-Bromopropionamtide 114 233
d,/-CC-Bromopropionic acid 6 193

1 138 430
|8-Bromopropiomc acid 57 195

" 282 431
DL-cc-Bromopropionic anhydride 2 224
3-Bromopropiomtnle 7 355
DL-a-Bromopropionyl bromide 9 218
2-Bromopropiophenone 57 170
3-Bromopropiophenone 30 173
4-Bromopropiophenone 44 173
a-Bromopropiophenone 203 168
3-Bromopropylamme 307 438
2-Bromopyridme 21 436

53 320
3-Bromopyndine 39 319

73 436
4-Bromopyridine 10 322

Ill 436
y-Bromopyndme 10 322
4-Bromopyromucic acid 174 200
5-Bromopyromucic acid 295 205
6-Bromoquinaldine 62 324
2-Bromoqumizarin 46 184
6-Bromoquinizann 27 182
2-Bromoquinohne 25 323

27 436
3-Bromoqumoline 103 321

64 436
4-Bromoqumohne 4 323
5-Bromoquinolme 24 323

108 436
6-Bromoquinohne 105 321
7-Bromoquinotine 27 323
8-Bromoqumoline Ill 321
Ct-Bromoquinohne 25 323
/3-Bromoquinoline 103 321
y-Bromoquinohne 4 323
3-Bromosahcylic acid 289 204
5-Bromosahcylic acid 255 203
j8-Bromostyrene 28 58
o-Bromostyrene 6 73
p-Bromostyrene 8 73
Bromosuccmic acid 112 430
Bromoterephthalic acid 403 210
4-Bromothiophenol 21 416
2-Bromotoluene 2 73
3-Bromotoluene 3 73
4-Bromotoluene 1 74
3-Bromo-4-toluic acid 205 201
5-Bromo-2-toluic acid 298 205
5-Bromo-m-toluidine 16 303
6-Bromo-m-toluidme 132 307
4-Bromo-o-toluidme 8 303
5-Bromo-o-toluidine 69 304
6-Bromo-o-toluidme 169 300
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2-Bromo-p-tolmdme 3
3-Bromo-p-toluidme 154
a-Bromo-2-tolunitnle 89
a-Bromo-J-tolunitnle 122
a-Bromo-4-tolunitnle 160
2-Bromo-4-tolunitnIe 38
3-Bromo-4-tolunitnle 44
5-Bromo-2-tolunitnle 88
l-Bromo-2-vmylbenzene 6
l-Bromo-4-vmylbenzene 8
5-Bromo-m-4-xylidme 48
1,2-Butadiene 11
1,3-Butadiene
1,3-Butadiyne
Butanal
"-Butane
Rutanedial
Uutane-l,4-dicarboxylic acid 232
Butanedioic acid 294
d,;,-l,3-Butanediol 105
1,4-Butanediol 119
2,3-ButanedioI 83
2,3-Butanedione 5
1,4-Butanedithiol 34
Butane-1-sulfonamide 5
Butane-l,2,3,4-tetracarboxyhc acid (low melting

form)
Butane-l,2,3,4-tetracarboxylic acid (high melting

form)
1-Butanethiol
2-Butanethiol

306

368
9
6

Butane-l,l,4-tncarboxylic acid 202
n-Butanoic acid 10

11 441
14

7
3

22
6

10
8

1-Butanol
2-Butanol
2-Butanone
2-Butenal
1-Butene
cis-2-Butene
(rans-2-Butene
cis-Butenedioic acid 175
frans-Butenedioic acid 399

13
71
12
11
4
2

Cis-2-Butenoic acid
frans-2-Butenoic acid
3-Butenoic acid
3-Buten-l-ol
d,/-3-Buten-2-ol
3-Buten-2-one
n-Butoxybenzene 82
2-Butoxybenzoic acid 332
2-n-Butoxyethanol 61
2-sec-Butoxyethanol 52
2-(2-n-Butoxyethoxy)ethanol 118
/3-n-Butoxyethyl benzoate 4
2-Butoxytoluene 93
leri-Butylacetaldehyde 21
4-n-Butylacetamlide 138
n-Butyl acetate 54
sec-Butyl acetate 40
<er(-Butyl acetate 22
feri-Butylacetic acid 17
(ert-Butylacetonitrtle 21
4-n-Butylacetophenone 62
n-Butyl acetylene 17
sec-Butyl acetylene 16
rerf-Butyl acetylene 8
n-Butyl alcohol 14
d,/-sec-Butyt alcohol 7
(erf-Butyl alcohol 7
n-Butylallene 135
fert-Butylallene 77

Compound Page Compound Page
No. No. No. No.

303 n-Butylamme 17 295
300 " " 412 439
361 Di-n-butylamme 65 297
362 DL-sec-n-Butylamme 13 295
364 ferr-Butytamme 6 295
358 " " 427 439
359 ((eri-Butylammo)cyclohexane 463 439
361 2-(Butylamino)ethylamme 381 439

73 N-n-Butylamlme 159 300
73 198 437

304 2-n-Butylamline 4 302
12 4-n-Butylanilme 174 300
12 N-fert-Butylamhne 273 438
28 2-tert-Butylanilme 147 299

144 " " 192 437
3 3-fert-Butylamlme 171 437

147 4-rer<-Butylamlme 139 299
202 " " 187 437
205 N-n-Butylazindme 287 438

85 n-Butylbenzene 26 36
86 sec-Butylbenzene 16 35
84 rer(-Butylbenzene 13 35

161 n-Butyl benzoate 288 266
414 2-(er(-Butylbenzoic acid 211 430
392 4-rerf-Butylbenzoic acid 368 432

n-Butyl bromide 11 58
205 sec-Butyl bromide 10 58

(err-Butyl bromide 8 58
208 n-Butyl lerf-butyl ketone 100 164
413 n-Butyl n-butyrate 115 255
413 (eri-Butyl n-butyrate 84 253
201 n-Butyl n-caproate 185 259
190 n-Butyl n-caprylate 275 265
432 n-Butyl carbamate 13 231

80 d-sec-Butyl carbmol 23 81
80 /erf-Butyl carbmol 28 89

161 n-Butyl carbonate 184 259
145 n-Butyl cellosolve 60 134

12 Butyl cellosolve benzoate 4 272
12 n-Butylchloral 58 147

8 n-Butyl chloride 13 55
200 sec-Butyl chloride 10 55
209 rert-Butyl chloride 8 55
190 n-Butyl chloroacetate 129 256
195 n-Butyl chloroformate 80 253
190 4-Butyl-o-cresol 289 111
80 6-(er;-ButyI-m-cresol 38 98
80 /er(-Butylcyanide 10 345

161 Butyl cyanoacetate 6 355
135 n-Butylcyclohexane 243 7
431 n-Butyl cyclooctatetraene 3 25

83 n-Butylcyclopentane 164 5
82 n-Butyl dimethyl amme 375 439
86 (er(-Butyl dimethyl amme 428 439

272 4-fer(-Butyl-l,3-dimethylbenzene 94 38
135 n-Butyl n-enanthate 227 262
145 d.M.J-Butylene glycol 105 85
234 2,3-Butylene glycol 83 84
252 a-Buty!ene oxide 13 131
251 n-Butyl ether 54 133
250 Butyl ethyl acetylene 44 29
190 l-(er(-Butyl-4-ethylbenzene 97 39
358 n-Butyl ethyl ether 31 132
170 sec-Butyl ethyl ether 24 132

28 fert-Butyl ethyl ether 20 132
28 n-Butyl ethyl ketone 64 163
28 sec-Butyl ethyl ketone 35 162
80 leri-Butyl ethyl ketone 23 161
80 n-Butyl ethyl sulfide 27 420
88 sec-Butyl ethyl sulfide 21 420
16 n-Butyl formate 35 251
14 sec-Butyl formate 21 250
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Compound Page
No. No.

ferf-Butyl formate 14 250
N-n-Butylglycme 86 429
n-Butyl n-heptanoate 227 262
n-Butyl n-hexanoate 185 259
n-Butyl 2-hydroxybenzoate 27 95
n-Butyl 4-hydroxybenzoate 47 434
n-Butyl iodide 11 60
sec-Butyl iodide 8 60
(erf-Butyl iodide 7 60
n-Butyl isobutyl ketone 102 164
sec-Butyl isobutyl ketone 103 175
ferf-Butyl isobutyl ketone 85 163
ferf-Butyl isobutyrate 56 252
3-ferf-Butyl-l-isopropylbenzene 118 39
4-terf-Butyl-l-isopropylbenzene 120 39
n-Butyl isopropyl ether 40 133
sec-Butyl isopropyl ketone 53 162
ferf-Butyl isopropyl ketone 30 162
n-Butyl lactate 151 257
n-Butyl levulmate 257 264
sec-Butyl levulmate 222 262
n-Butylmalonic acid 118 197
sec-Butylmalonic acid 76 196
n-Butyl mercaptan 9 413
sec-Butyl mercaptan 6 413
ferf-Butyl mercaptan 4 413
n-Butyl methoxymethyl ketone 106 164
sec-Butyl methoxymethyl ketone 95 164
(erf-Butyl methoxymethyl ketone 87 163
n-Butyl methylacetic acid 37 191
n-Butyl methyl acetylene 39 29
ferf-Butyl methyl acetylene 23 29
n-Butyl methyl amme 25 295
DL-sec-Butyl methyl amme 19 295
2-Butyl-l-methylbenzene 67 38
3-Butyl-l-methylbenzene 79 38
4-Butyl-l-methylbenzene 86 38
2-sec-Butyl-l-methylbenzene 54 37
3-spc-Butyl-l-methylbenzene 48 37
4-sec-Butyl-l-methylbenzene 64 37
2-ferf-Butyl-l-methylbenzene 65 38
3-ferf-Butyl-l-methylbenzene 38 36
4-ferf-Butyl-l-methylbenzene 44 37
n-Butyl methyl carbmol 33 81
sec-Butyl methyl carbmol 28 81
ferf-Butyl methyl carbmol 16 80
n-Butyl methyl ether 19 132
ferf-Butyl methyl ether 10 131
n-Butylmethylglycol aldehyde 11 150
n-Butyl-methylglucohc acid 16 193
n-Butyl methyl ketone 24 161
sec-Butyl methyl ketone 16 161
ferf-Butyl methyl ketone 12 161
4-Butyl-2-methylphenol 289 111
2-ferf-Butyl-5-methylphenol 38 98
n-Butyl methyl sulfide 18 420
ferf-Butyl methyl sulfide 10 420
1-Butylnaphthalene 167 41
2-Butylnaphthalene 170 41
1-ferf-Butylnaphthalene 169 41
2-fer(-Butylnaphthalene 168 41
n-Butyl-2-naphthyl ether 18 137
sec-Butyl-2-naphthyl ether 15 137
n-Butyl nitrate 69 253
Butyl nitrite 8 250
l-ferf-Butyl-4-nitrobenzene 33 336
n-Butyl n-octanoate 275 265
n-Butyl oxalate 266 264
n-Butyl oxamate 71 232
n-Butyl n-pentanoate 147 257
sec-Butyl n-pentanoate 127 256
2-n-Butylphenol 17 94

Compound Page
No. No.

4-ri-Butylphenol 3 96
2-sec-Butylphenol 14 94
4-ferf-Butylphenol 192 106
n-Butyl phenylacetate 293 266
(4-ferf-Butylphenyl) acetic acid 374 432
n-Butyl phenyl ether 82 135
n-Butyl phenyl ketone 207 168
ferf-Butyl phenyl ketone 181 167
n-Butyl phthalate 355 271
1-n-Butylpiperidme 392 439
ferf-Butylpropiolic acid 37 194
n-Butyl propionate 88 254
n-Butyl propyl acetylene 46 29
n-Butyl n-propyl ketone 107 164
ferf-Butyl n-propyl ketone 57 163
2-ferf-Butylpyndine 233 437
3-ferf-Butylpyridme 236 437
4-ferf-Butylpyridme 244 438
n-Butyl salicylate 27 95

318 268
tt-Butyl stearate 19 274
n-Butyl styryl ketone 25 172
n-Butyl sulfide 41 421
ferf-Butyl sulfide 29 420
2-n-Butylthiophene 46 424
3-n-Butylthiophene 48 424
2-ferf-Butylthiophene 39 424
3-ferf-Butylthiophene 40 424
2-Butyltoluene 67 38
3-Butyltoluene 79 38
4-Butyltoluene 86 38
2-sec-Butyltoluene 54 37
3-sec-Butyltoluene 48 37
4-sec-Butyltoluene 64 37
2-ferf-Butyltoluene 65 38
3-ferf-Butyltoluene 38 36
4-ferf-Butyltoluene 44 37
n-Butyl 2-tolyl ether 93 135
n-Butyl urethane 13 231
n-Butyl n-valerate 147 257
sec-Butyl n-valerate 127 256
2-Butynal 26 145
1-Butyne 3 28
2-Butyne 6 28
2-Butynoic acid 110 430
3-Butyn-2-one 4 161
n-Butyraldehyde 11 144
n-Butyramide 179 235
N-Butyranilide 89 233
n-Butync acid 10 190

11 441 432
n-Butync anhydride 9 223
Butyrom 132 165
Butyronitnle 14 345
n-Butyrophenone 191 167
n-Butyrylacetone 121 165
n-Butyryl bromide 5 218
n-Butyryl chloride 9 212
n-Butyryl fluoride 5 211
n-Butyryl iodide 3 221

Cadaverme 76 297
Camphane 79 9
d,/-Camphene 10 26
/-Camphene 11 26
d,(-cfs-Camphenecamphonc acid 190 200
d,/-frans-Camphenecamphonc acid 163 199
d,/-cis-Camphenic acid 190 200
d,/-frans-Camphenic acid 163 199
Campholene 237 19
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No. No.

/3-Campholemc acid 45 194
d-Campholic acid 129 198
/-Camphohc acid 131 198
Camphohc nitnle 93 361
d,;-a-Campholytic acid 24 193
/8-Campholytic acid 187 200
A5-Campholytic acid 97 196
/S-Campholytonitnle 65 350
d,/-Camphor 192 178
d-Camphonc acid 303 205
D-Camphonc acid diamide 413 243
D-Camphonc acid diamlide 479 245
D-Camphonc acid monoamide 367 241
D-Camphoric acid monoanilide 437 243
D-Camphonc anhydride 81 227
Camphorqumone 31 183
D-Camphor-3-sulfonamide 104 395
D-Camphor-8-sulfonamide 92 395
DL-Camphor-8-sulfonamide 83 395
D-Camphor-10-sulfonamide 80 395
D-Camphor-3-sulfonaniiide 65 394
D-Camphor-10-sulfonamlide 59 394
D-Camphor-2-sutfonic acid 38 372
D-Camphor-g-sulfomc acid 30 372
DL-Camphor-8-sulfomc acid 25 371
D-Camphor-10-sulfomc acid 23 371
D-Camphor-3-sulfonyl chloride 112 384
D-Camphor-8-sulfonyl chloride 221 388
DL-Camphor-8-sulfonyl chloride 162 386
D-Camphor-10-sulfonyl chloride 72 383
DL-Canalme 27 285
L-Canalme 47 286
L-Canavanine 23 285
Capramide 110 233
Capranilide 36 231
Capric acid 13 193
Capric anhydride 2 225
Caproaldehyde 38 146
n-Caproamide 115 233
n-Caproamhde 88 233
n-Caproic acid 33 191

" 454 432
Caproic anhydride 15 223
n-Capronitnle 42 348
n-Caprophenone 3 172
Caproylacetic acid 73 196
n-Caproyl bromide 12 218
n-Caproyl chloride 32 212
4-n-Caproylresorcinol 53 99

62 174
Caprylaldehyde 60 147
n-Caprylamide 161 235
Caprylanilide 18 231
n-Capryhc acid 47 191

" 456 432
Caprylic anhydride 18 223
Caprylomtrile 66 350
n-Capryloyi chloride 40 213
Carballyhc acid tnamide 441 244
Carballyhc acid tnanihde 495 246
Carbamide 233 237
Carbanihde 488 245
Carbazole 457 317
4-Carbenzyloxyphenol 43 434
N-Carbethoxy-l,4-diarmnobenzene 114 306
5-Carbethoxy-2-mtrophenol 16 434
4-Carbethoxyphenol 50 434
4-Carbobutoxyphenol 47 434
5-Carbomethoxy-2-nitrophenol 17 434
4-Carbomethoxyphenol 48 434
Carbon tetrabromide 2 66
Carbon tetrachlonde 8 63

Compound Page
N o . No.

4-Carboxamidobenzen sulfonamide 403 407
l-Cdrboxarmdo-3-mitro-benzenesulfonanilide 376 406
2-Carboxamidophenol 41 434
4-Carboxanilidobenzenesulfonanihde 437 408
3-Carboxybenzenesulfonamide 199 399
2-Carboxybenzenesulfonanihde 291 403
2-Carboxybenzenesulfonic acid 139 376
3-Carboxybenzenesulfonic acid 84 373
4-Carboxybenzenesulfonic acid 184 377
2-Carboxybenzenesulfonyl chloride 92 383
3-Carboxybenzenesulfonyl chloride 8 381
4-Carboxybenzenesulfonyl chloride 53 382
2-Carboxy-2'-cyanobiphenyl 212 366
2-Carboxy-5-methylbenzenesulfonamide 250 401
2-Carboxy-5-methylbenzenesulfomc acid I l l 375
5-Carboxy-2-methylbenzenesulfonyl chloride 56 382
4-Carboxy-3-nitrobenzenesulfonamide 280 402
4-Carboxy-3-nitrobenzenesulfonic acid 169 377
4-Carboxy-3-mtrobenzenesulfonyl chloride 250 389
(2-Carboxyphenyl)acetic acid 292 205
(2-Carboxyphenyl)acetic anhydride 64 226
d-3-Carboxy-2,2,3-tnmethylcyclopentylaceto-

mtrile 207 366
M-Carene 297 22
/-4-Carene 294 22
cis-Caronic acid 81 429
ircws-Caromc acid 255 431
Carvacrol 19 94
Carvacryl acetate 273 265
d-Carvone 192 167
Catechol 207 107

" 75 434
Catechol dibenzoate 124 279
Catechol dibenzyl ether 39 138
Catechol diethyl ether 24 138
Catechol monomethyl ether 9 137
Cedrene 333 24
|8-Cellobiose 65 333
6-(j8-Cellobiosido)-a-D-glucose 66 333
Cellosolve 51 133
Cellosolve benzoate 300 267
Cetane 2 8
Cetyl acetate 13 273
Cetyl alcohol 25 88
Cetyi bromide 1 59
Cetyl chloride 54 56
Cetyl iodide 1 61
Cetylmalonic acid 161 199
Cetyl mercaptan 2 416
Cetyl palmitate 66 276
Cetyl stearate 79 277
Cetyl sulfonic acid 7 371
Chalcone 66 174
D-Chaulmoogramide 144 234
D-Chaulmoogranihde 73 232
d-Chaulmoogric acid 69 195
Chehdonic acid 391 209
Chloral 19 145
Chloranil 53 184
Chloranilie acid 51 184
Chloroacetaldehyde 13 144
Chloroacetamide 191 236
Chloroacetanilide 243 237
2-Chloroacetamlide 72 232
4-Chloroacetamlide 372 241
Chloroacetic acid 56 195

" 124 430
Chloroacetic anhydride 16 225
Chloroacetone 17 161
Chloroacetone cyanohydrin 13 355
Chloroacetonitnle 21 346
2-Chloroacetophenone 188 167
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No. No.

3-Chloroacetophenone ........................ 184
4-Chloroacetophenone ........................ 194
w-Chloroacetophenone ........................ 68
Chloroacetyl bromide ........................ 4
Chloroacetyl chloride ......................... 12
Chloroacetyl fluoride ......................... 6
Chloroacetyl iodide .......................... 2
2-Chloroacrolein ............................. 1
cis-3-Chloroacryhc acid ...................... 191
frans-3-Chloroacrylic acid ..................... 229
cis-2-Chloroallocmnamic acid ................. 170
cis-a-Chloroallocinnamic acid ................. 135
cis-/3-Chloroallocinnamic acid ................. 180
2-Chloroanilme .............................. 102

.............................. 61
3-Chloroanilme .............................. 144

.............................. 99
4-Chloroamline .............................. 112

.............................. 125
3-Chloroamsic acid .......................... 342
2-Chloro-p-anisidine .......................... 79
3-Chloro-o-amsidine .......................... 162
3-Chloro-p-amsidine .......................... 8
4-Chloro-o-amsidine .......................... 140
5-Chloro-o-amsidine .......................... 56
2-Chloroamsole .............................. 79
3-Chloroamsole .............................. 78
4-Chloroamsole .............................. 81
l-Chloroanthraquinone-2-carboxyhc acid ........ 396
2-Chlorobenzal chloride ....................... 24
3-Chlorobenzal chloride ....................... 25
4-Chlorobenzal chloride ....................... 26
2-Chlorobenzaldehyde ........................ 78
3-Chlorobenzaldehyde ........................ 1
4-Chlorobenzaldehyde ........................ 24
2-Chlorobenz amide ........................... 260
3-Chlorobenzarmde ........................... 241
2-Chlorobenzanilide .......................... 177
3-Chlorobenzamlide .......................... 195
4-Chlorobenzanihde .......................... 414
Chlorobenzene ............................... 1
2-Chlorobenzene-l,4-dicarboxylic acid .......... 405
5-Chlorobenzene-l,3-disuifonamide ............. 372
5-Chlorobenzene-l,3-disulfonic acid ............ 167
5-Chlorobenzene-l,3-disulfonyl chloride ......... 163
2-Chlorobenzenesulfonamide ................... 263
3-Chlorobenzenesulfonamide ................... 123
4-Chlorobenzenesulfonamide ................... 113
4-Chlorobenzenesulfonanihde .................. 36
2-Chlorobenzenesulfonic acid .................. 127
3-Chlorobenzenesulfomc acid ................. 47
4-Chlorobenzenesulfomc acid .................. 41
2-Chlorobenzenesulfonyl chloride .............. 12
4-Chlorobenzenesulfonyl chloride .............. 42
2-Chlorobenzoic acid ......................... 213

" ......................... 130
3-Chlorobenzoic acid ......................... 243

" ......................... 254
4-Chlorobenzoic acid ......................... 375

" ......................... 280
2-Chlorobenzoic anhydride .................... 33
3-Chlorobenzoic anhydride .................... 39
4-Chlorobenzoic anhydride .................... 74
2-Chlorobenzonitnle .......................... 35
3-Chlorobenzonitnle .......................... 34
4-Chlorobenzonitnle .......................... 128
4-Chlorobenzophenone ........................ 108
2-Chloro-l,4-benzoqumone
4-Chloro-l,2-benzoqumone
2-Chlorobenzotnchloride
2-Chlorobenzoyl bromide
3-Chlorobenzoyl bromide

167
167
174
218
212
211
222
152
430
431
200
198
200
298
436
299
436
306
437
207
305
300
302
307
304
135
135
135
209
63
63
63

148
153
154
238
237
235
236
243
70

210
406
377
386
402
396
396
393
375
372
372
381
382
201
430
203
431
208
431
225
225
226
358
358
363
175
181
181
71

219
219

Compound Page
No. No.

4-Chlorobenzoyl bromide 10 219
2-Chlorobenzoyl chloride 53 213
3-Chlorobenzoyl chloride 49 213
4-Chlorobenzoyl chloride 47 213
4-Chlorobenzyl bromide 5 59
2-Chlorobenzyl chloride 47 56
3-Chlorobenzyl chloride 49 56
4-Chlorobenzyl chloride 48 56
2-Chlorobenzyl cyanide 10 357
4-Chlorobenzyl cyanide 16 357
2-Chlorobenzyhdene chloride 24 63
3-Chlorobenzylidene chloride 25 63
4-Chlorobenzylidene chloride 26 63
2-Chlorobenzyl phenyi ketone 93 175
3-Chlorobenzyl phenyl ketone 38 173
4-Chlorobenzyl phenyi ketone 168 177
4-Chlorobenzyl sulfide 14 425
2-Chlorobiphenyl 3 71
3-Chlorobiphenyl 29 70
4-Chlorobiphenyl 22 71
l-Chloro-2-butanone 40 162
2-Chloro-2-butenal 49 146
3-Chloro-n-butyraldehyde (trimer) 83 157
4-Chloro-n-butyraldehyde 2 152
2-Chlorobutyromtrile 32 347
3-Chlorobutyronitnle 48 348
4-Chlorobutyronitnle 61 349
3-Chlorocatechol 39 98
4-Chlorocatechol 160 104
3-Chlorocinchomc acid 377 208
rrons-d-Chlorocinnamic acid 195 201
!rans-/3-Chlorocinnamic acid 212 201
(rans-2-Chlorocinnamic acid 337 207

1 327 431
(rans-3-Chlorocinnamic acid 343 432
rrans-4-Chlorocmnamic acid 376 432
(rans-o-Chlorocinnamonitrile 32 358
1-Chlorocyclohexanecarboxyhc acid 21 192
2-Chloro-m-cresol 47 99
2-Chloro-p-cresol 3 94
4-Chloro-m-cresol 78 100
6-Chloro-m-cresol 36 98
4-Chloro-o-cresol 42 98
5-Chloro-o-cresol 103 102
2-Chlorocrotonaldehyde 49 146
CC-Chlorocrotomc acid 178 430
jS-Chlorocrotonic acid 100 197
y-Chlorocrotonic acid 87 196
2-Chlorocrotononitnle 24 347
(rans-4-Chlorocrotononitnle 10 355
p-Chlorocumene 17 70
l-Chloro-4-cyanonaphthalene 154 364
5-Chloro-l-cyanonaphthalene 191 365
5-Chloro-2-cyanonaphthalene 190 365
4-Chloro-2-cyanophenol 208 366
2-Chloro-p-cymene 26 70
3-Chloro-p-cymene 27 70
4-Chloro-l,3-diammobenzene 160 307
2-Chloro-4,6-dibromoanilme 176 308
4-Chloro-2,6-dibromoanilme 166 308
4-Chloro-2,6-dibromophenol 164 104
4-Chloro-3,5-dibromophenol 275 110
N-Chlorodiethylamme 25 436
3-Chloro-l,2-dihydroxybenzene 39 98
4-Chloro-l,2-dihydroxybenzene 160 104
4-Chloro-l,3-dihydroxybenzene 214 107
2-Chloro-N,N-dimethylaniline 61 320
2-Chloro-4,6-dimethylanilme 27 303
l-Chloro-2,3-dimethylbenzene 12 70
l-Chloro-2,4-dimethylbenzene 14 70
l-Chloro-3,4-dimethylbenzene 16 70
2-Chloro-l,4-dimethylbenzene 10 70
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4-Chloro-2,5-dimethylbenzenesulfonamide 249 401
4-Chloro-2,5-dimethylbenzenesuIfonamhde 142 397
4-Chloro-2,5-dimethylbenzenesulfomc acid 110 374
4-Chloro-2,5-dimethylbenzenesulfonyl chloride. . . 37 382
2-Chloro-2,3-dimethylbutane 29 55
3-Chloro-2,2-dimethyIbutane 25 55
4-Chloro-2,2-dimethylbutane 27 55
5-Chloro-2,3-dimethylpentane 36 56
2-Chloro-3,4-dimethylphenol 6 96
2-Chloro-4,5-dimethylphenol 101 101
2-Chloro-4,6-dimethylphenol 11 94
3-Chloro-4,5-dimethylphenol 190 106
3-Chloro-4,6-dimethylphenol 161 104
4-Chloro-2,3-dimethylphenol 138 103
4-Chloro-3,5-dimethylphenol 248 109
5-Chloro-2,3-dimethylphenol 130 103
l-Chloro-2,4-dimtrobenzene 22 337
4-Chloro-l,3-dmitrobenzene 22 337
5-Chloro-2,4-dmitrobenzomtrile 200 366
4-Chloro-l,3-dmitronaphthalene 101 341
4-Chloro-l,5-dmitronaphthalene 95 341
4-Chloro-l,8-dimtronaphthalene 117 342
2-Chloro-4,6-dimtrophenol 239 108
4-Chloro-2,6-dimtrophenol 128 103

4 434
5-Chloro-2,4-dimtrophenol 163 104
a-Chlorodiphenylacetic acid 153 199
2-Chloroethanethiol 16 413
2-Chloroethanol 24 81
l-Chloro-4-ethoxybenzene 1 137
/3-ChloroethyI acetate 81 253
l-Chloro-2-ethylbenzene 6 70
l-Chloro-3-ethylbenzene 8 70
l-Chloro-4-ethylbenzene 9 70
l-Chloro-2-ethylbutane 32 56
2-Chloroethyl chloromethyl sulfide 45 421
(2-Chloroethyl)diethylamme 304 438
tt-Chloroethyl ethyl ether 33 132
/S-Chloroethyl ethyl ether -. 39 133
2-Chloroethyl ethyl sulfide 32 420
l-Chloro-2-ethyl-3-hexane 18 169
2-Chloroethyl methyl sulfide 25 420
2-Chloroethyl 4-mtrophenyl sulfide 34 425
2-Chloroethyl phenyl sulfide 57 421
2-Chloroethyl sulfide 52 421
2-Chloroethyi 4-tolyl sulfide 58 421
Chloroform 5 63
Chlorofumaramhde 393 242
Chlorofumanc acid 310 206
Chlorofumaromtrile 45 348
2-Chlorohexane 31 56
3-Chlorohexane 30 55
o-Chlorohydrocmnamic acid 104 197
Chlorohydroquinone 210 107
3-Chloro-4-hydroxyamline 342 313
4-Chloro-2-hydroxyamline 343 314
2-Chloro-3-hydroxybenzaldehyde 112 159
2-Chloro-4-hydroxybenzaldehyde 366 115

" 116 159
2-Chloro-5-hydroxybenzaldehyde 95 158
3-Chloro-2-hydroxybenzaldehyde 36 155
3-Chloro-4-hydroxybenzaldehyde Ill 159
4-Chloro-2-hydroxybenzaldehyde 28 154
4-Chloro-3-hydroxybenzaldehyde 106 159
5-Chloro-2-hydroxybenzaldehyde 88 158
2-Chloro-6-hydroxybenzoic acid 109 430
3-Chloro-4-hydroxybenzoic acid 262 203
5-Chloro-2-hydroxybenzoic acid 268 204
3-Chloro-4-hydroxybenzonitrile 199 366
5-Chloro-2-hydroxybenzonitnle 208 366
3-Chloro-4-hydroxybiphenyl 112 102
5-Chloro-2-hydroxybiphenyl 35 98

Compound Page
No. No.

2-Chloro-2-hydroxybutync acid 105 430
5-Chloro-4-hydroxy-2-methylanihne 448 317
6-Chloro-3-hydroxy-4-methylbenzoic acid 519 123
3-Chlorc~2-hydroxy-2-methylpropionitnle 13 355
4-Chloro-l-hydroxy-2-naphthoic acid 363 208
4-Chloro-3-hydroxy-2-naphthoic acid 359 208
5-Chloro-2-hydroxy-3-nitrobenzoic acid 250 203
2-Chloro-3-hydroxy-3-phenylpropionic acid 108 430
2-Chloro-3-hydroxysuccmic acid 76 429
4-Chloro-2-iodophenol 119 102
CC-Chloroisobutanoic acid 8 193
CC-Chloroisobutync acid 8 193

" 135 430
tX-Chloroisobutyronitnle 13 345
/3-Chloroisocrotomc acid 54 195
l-Chloro-2-isopropylbenzene 13 70
l-Chloro-4-isopropylbenzene 17 70
2-Chloro-4-isopropyl-l-methylbenzene 26 70
3-Chloro-4-isopropyl-l-methylbenzene 27 70
Cl-Chloroisopropyl methyl ketone 59 163
CX-Chloroisovaleric acid 38 191
3-Chlorolactic acid 158 430
Chloromalomc acid 182 200
3-Chloromandehc acid 184 430
4-Chloromandehc acid 156 199
4-Chloromandelomtrile 36 358
2-Chloro-4-methoxyamline 8 302
2-Chloro-6-methoxyanihne 162 300
3-Chloro-4-methoxyanilme 79 305
4-Chloro-2-methoxyanilme 56 304
5-Chloro-2-methoxyanilme 140 307
3-Chloro-4-methoxybenzenesulfonamide. 76 394
3-Chlorc-4-methoxybenzenesulfonic acid 21 371
3-Chloro-4-methoxybenzenesulfonyl chloride 101 384
3-Chloro-4-methoxybenzoic acid 342 207
8-Chloro-7-methoxynaphthalene-l-sulfonamide.... 135 397
8-Chloro-7-methoxynaphthalene-l-sulfonamlide... 302 403
8-Chloro-7-methoxynaphthalene-l-sulfony!

chloride 216 388
5-Chloro-2-methoxy-l-nitrobenzene 69 339
Chloromethyl acetate 38 251
2-Chloro-N-methylamhne 118 298
4-Chloro-N-methylanilme 156 300
2-Chioro-4-methylamline 130 299
4-Chloro-2 methylanilme 157 300
4-Chloro-3-methylanilme 138 307
2-Chloro-4-methylbenzenesulfonamide 255 401
2-Chloro-5-methylbenzenesulfonamide 146 397
3-Chloro-2-methylbenzenesulfonamide 231 400
3-Chloro-4-methylbenzenesulfonamide 85 395
3-Chloro-6-methylbenzenesulfonamide 115 396
4-Chloro-2-methylbenzenesulfonamide 248 401
4-Chloro-3-methylbenzenesulfonamide 73 394
5-Chloro-2-methylbenzenesulfonamide 105 395
3-Chloro-4-methylbenzenesulfonamlide 27 393
4-Chloro-3-methylbenzenesulfonamhde 25 392
2-Chloro-4-methylbenzenesulfonic acid 117 375
2-Chloro-5-methylbenzenesulfomc acid 57 372
3-Chloro-2-methylbenzenesulfomc acid 99 374
3-Chloro-4-methylbenzenesulfomc acid 27 371
4-Chloro-2-methylbenzenesulfonic acid 109 374
4-Chloro-3-methylbenzenesulfonic acid 20 371
5-Chloro-2-methylbenzenesulfomc acid 44 372
2-Chloro-4-methylbenzenesulfonyl chloride 30 381
2-Chloro-5-methylbenzenesulfonyl chloride 51 382
3-Chloro-2-methylbenzenesulfonyl chloride 83 383
3-Chloro-4-methylbenzenesulfonyI chloride 21 381
4-Chloro-2-methylbenzenesulfonyl chloride 45 382
4-Chloro-3-methylbenzenesulfonyl chloride 63 382
5-Chloro-2-methylbenzenesulfonyl chloride 10 381
2-Chloro-4-methylbenzoic acid 237 202
2-Chloro-6-methylbenzoic acid 120 197
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Compound Page
No. No.

(3-Chloromethyl)benzoic acid 199 201
(4-Chloromethyl)benzoic acid 323 206
3-Chloro-2-methylbenzoic acid 188 430
4-Chloro-2-methylbenzoic acid 269 204
6-Chloro-2-methylbenzoic acid 70 429
4-Chloro-3-methyl-2-butanone 59 163
DL-3-Chloro-2-methyl-l-butene 17 55
3-Chloro-2-methyl"2-butene 18 55
2-Chloro-3-methylbutyromtnIe 37 348
Chloromethyl dichloromethyl sulfide 39 421
Chloromethyl ethyl ether 22 132
Chloromethyl ethyl ketone 40 162
Chloromethyl ethyl sulfide 19 420
Chloromethyl methyl ether 12 131
Chloromethyl methyl sulfide 11 420
2-Chloro-5-methyl-6-mtrobenzenesulfonamide .... 221 400
4-Chloro-3-methyl-5-nitrobenzenesulfonamide . . . . 313 404
5-Chloro-2-methyl-3-mtrobenzenesulfonamide . ... 187 399
5-Chloro-4-methyl-2-nitrobenzenesulfonamide ... . 235 401
4-Chloro-3-methyl-5-mtrobenzenesulfonic acid ... 147 376
5-Chloro-2-methyl-3-nitrobenzenesulfomc acid . . . 76 373
5-Chloro-4-methy!-2-nitrobenzenesulfomc acid ... 103 374
2-Chloro-5-methyl-6-mtrobenzenesulfonyl

chloride 191 387
4-Chloro-3-methyl-5-mtrobenzenesulfonyl

chloride 41 382
5-Chloro-2-methyl-3-nitrobenzenesulfonyl

chloride 58 382
5-Chloro-4-methyl-2-nitrobenzenesulfonyl

chloride 147 385
2-Chloro-2-methylpentane 24 55
3-Chloro-3-methylpentane 28 55
l-Chloro-2-methyl-3-pentanone 1 169
2-Chloro-3-methylphenol 47 99
2-Chloro-5-methylphenol 36 98
3-Chloro-4-methylphenol 3 94
4-Chloro-2-methylphenol 42 98
4-Chloro-3-methylphenoL 78 100
5-Chloro-2-methylphenol 103 102
(4-Ch!oro-2-methylphenoxy)acetic acid 189 430
Chloromethyl 2-phenylethyl ketone 58 174
3-Chloro-2-methyl-l-propene 12 55
4-Chloro-2-methyiqumolme 19 323
Chloromethyl sulfide 31 420
1-Chloronaphthalene 28 70
2-Chloronaphthalene 14 71
l-Chloronaphthalene-2-sulfonamide 435 408
2-Chloronaphthalene-l-sulfonamide 134 396
4-Chloronaphthalene-l-sulfonamide 258 401
4-Chloronaphtha!ene-2-sutfonamide 191 399
5-Chloronaphthaiene-l-sulfonamide 377 406
5-Chloronaphthalene-2-sulfonamide 350 405
6-Chloronaphthalene-l-sulfonamide 346 405
6-Chloronaphthalene-2-sulfonamide 245 401
7-Chloronaphthalene-l-sulfonamide 399 407
7-Chloronaphthalene-2-sulfonamide 215 400
8-Chloronaphthalene-l-sulfonamide 305 403
8-Chloronaphthalene-2-sulfonamide 247 401
4-Chloronaphthalene-l-sulfonamlide 118 396
l-Chloronaphthalene-2-sulfomc acid 198 378
4-Chloronaphthalene-l-sulfonic acid 122 375
4-Chloronaphthalene-2-sulfomc acid 80 373
5-Chloronaphthalene-l-sulfomc acid 170 377
6-Chloronaphthalene-l-sulfomc acid 159 376
6-Chloronaphthalene-2-sulfomc acid 107 374
7-Chloronaphthalene-2-sulfonic acid 93 374
8-Chloronaphthalene-l-sulfomc acid 146 376
8-Chloronaphthalene-2-sulfomc acid 112 375
l-Chloronaphthalene-2-sulfonyl chloride 104 384
2-ChloronaphthaIene-l-sulfonyl chloride 85 383
4-Chloronaphthalene-l-sulfonyl chloride 129 385
4-Chloronaphthalene-2-sulfonyl chloride 160 386

Compound Page
No. No.

5-Chloronaphthalene-l-sulfonyl chloride 132
5-Chloronaphthalene-2-sutfonyl chloride 177
6-Chloronaphthalene-l-sulfonyl chloride 79
6-Chloronaphthalene-2-sulfonyl chloride 170
7-Chloronaphthalene-l-sulfonyl chloride 207
7-Chloronaphthalene-2-sulfonyl chloride 110
8-Chloronaphthalene-l-sulfonyl chloride 153
8-Chloronaphthalene-2-sulfonyl chloride 127
4-Chloro-l-naphthalenethiol 12
3-Chloro-2-naphthoic acid 345
4-Chloro-l-naphthoic acid 378
5-Chloro-2-naphthoic acid 393
7-Chloro-l-naphthoic acid 376
8-Chloro-l-naphthoic acid 266
l-Chloro-2-naphthol 94
3-Chloro-l-naphthol 346
4-Chloro-l-naphthol 273
4-Chloro-2-naphthol 201
5-Chloro-l-naphthol 315
6-Chloro-l-naphthol 173
7-Chloro-2-naphthoI 299
4-Chloro-l-naphthonitnle 154
5-Chloro-l-naphthonitnle 191
5-Chloro-2-naphthonitrile 190
2-Chloro-l,4-naphthoquinone 13
3-Chloro-l,2-naphthoquinone 22
4-Chloro-l,2-naphthoqumone 29
l-Chloro-2-naphthylamine 70
2-Chloro-l-naphthylamme 72
3-Chloro-l-naphthylamine 80
4-Chloro-l-naphthylamine 190
4-Chloro-2-nitroanilme 244

5-ChIoro-2-nitroamline 279
4-Chloro-2-nitroanisole 69
2-Chloro-l-mtrobenzene 5
3-Chloro-l-nitrobenzene 18
4-Chloro-l-nitrobenzene 52
2-Chloro-5-nitrobenzenesulfonamide 251
4-Chloro-2-nitrobenzenesulfonamide 176
4-Chloro-3-nitrobenzenesulfonamide 214
4-Chloro-2-nitrobenzenesulfonanihde 93
5-Chloro-2-nitrobenzenesulfonanilide 164
2-Chloro-5-mtrobenaenesulfonic acid 113
4-Chloro-2-nitrobenzenesulfonic acid 69
4-Chloro-3-nitrobenzenesulfonic acid 91
6-Chloro-3-nitrobenzenesulfonic acid 119
2-Chloro-5-mtrobenzenesulfonyl chloride 118
4-Chloro-2-mtrobenzenesulfonyl chloride 86
4-Chloro-3-nitrobenzenesulfonyl chloride 25
5-Chloro-2-nitrobenzenesulfonyl chloride 123
2-Chloro-3-mtrobenzoic acid 41
2-Chloro-4-mtrobenzoic acid 206

" 39
2-Chloro-5-nitrobenzoic acid 61
2-Chloro-6-mtrobenzoic acid 12
3-Chloro-2-mtrobenzoic acid 364
4-ChIoro-2-mtrobenzoic acid 211
4-Chloro-3-mtrobenzoic acid 283
5-Chloro-2-nitrobenzoic acid 200
6-Chloro-3-mtrobenzoic acid 256
2-Chloro-3-nitrobenzomtrile 131
4-Chloro-2-nitrobenzomtrile 133
4-Chloro-3-nitrobenzonitnle 135
6-Chloro-3-nitrobenzonitnle 146
4-Chloro-l-nitronaphthalene 59
5-Chloro-l-nitronaphthalene 76
8-Chloro-l-nitronaphthalene 66
4-Chloro-3-nitro-l,2-naphthequmone 120
2-Chloro-3-mtrophenol 274
2-Chloro-4-nitrophenol 232
2-Chloro-5-mtrophenol 267

385
386
383
386
387
384
386
385
416
207
209
209
208
204
101
114
110
106
112
105
111
364
365
365
181
182
182
305
305
305
308
310
436
311
339
337
337
339
401
398
400
395
398
375
373
374
375
384
383
381
384
429
201
429
429
429
208
201
204
201
203
363
363
363
363
339
340
339
342
110
LOS
110
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Compound Page
No. No.

3-Chloro-5-mtrophenol 363
4-Chloro-2-mtrophenol 149
4-Chloro-3-nitrophenol 300
4-Chloro-4-nitrophenol 42
5-Chloro-2-nitrophenol 15
5-Choro-3-nitrosahcylic acid 250
4-Chloro-2-mtrotoluene 13
6-Chloro-2-nitrotoluene 10
5-Chloro-2-mtro-4-tolumtrile 121
DL-2-Chloropentane 19
3-Chloropentane 20
2-Chloropentanoic acid 43
l-Chloro-2-pentene 23
3-ChIoro-l-pentene 16
4-Chlorophenacyl bromide 122
2-Chlorophenetole 83
4-Chlorophenetole 1
2-Chlorophenol 1

49
3-Chlorophenol 15

61
4-Chlorophenol 20

72
2-Chlorophenoxyacetamide 285
4-Chlorophenoxyacetamide 238
2-Chlorophenoxyacetanihde 192
4-Chlorophenoxyacetanihde 200
(2-Chlorophenoxy)acetic acid 217

1 147
(3-Chlorophenoxy)acetic acid 150
(4-Chlorophenoxy)acetic acid 238

1 1 154
(2-Chlorophenyl)acetic acid 102

" 295
(3-Chlorophenyl)acetic acid 305
(4-Chlorophenyl)acetic acid 127

1 321
(2-Chlorophenyl)acetomtnle 10
(4-Chlorophenyl)acetomtnle f 16
Cl-Chloro-CC-phenylacetonitrile 5
3-(2-ChIorophenyl)alamne 68
3-(3-Chlorophenyl)alanme 60
3-(4-Chlorophenyl)alamne 48
2-Chlorophenyl ethyl ketone 49
3-Chlorophenylglycme 6
4-Chlorophenyl methyl sulfide 35
4-Chlorophenyl phenyl sulfide 63
3-(2-Chlorophenyl)propiomc acid 401
3-(3-Chlorophenyl)propiomc acid 402
3-(2"Chlorophenyl)propiomtnle 96
4-Chlorophenyl sulfide 56
3-Chlorophthalic anhydride 54
4-Chlorophthalic anhydride 42
4-Chloropicolmic acid 286
Chloroprene 9
2-Chloropropanethiol 15
l-Chloro-2-propanol 22
d,W-Chloro-l-propanol 27
3-Chloro-l-propanol 54
l-Chloro-2-propanone 17
l-Chloropropene 5
2-Chloropropionaldehyde 14
3-Chloropropionaldehyde 37
d,/-(X-Chloropropionamide 54
d,/-a-Chloropropionantlide 80
d,/-2-Chloropropiomc acid 18

11 127
3-Chloropropionic acid 25

T 285
3-Chloropropionitnle 49
DL-cc-Chloropropionyl chloride 13

115
104
111
417
434
203
337
337
362

55
55

191
55
55

176
135
137
94

434
96

434
97

434
238
237
236
236
202
430
430
202
430
197
431
431
198
431
357
357
355
429
429
429
169
429
421
422
432
432
353
426
226
226
204

55
413

81
81
83

161
55

144
146
232
233
190
430
193
431
348
212

Compound Page
No. No.

/8-Chloropropionyl chloride 28 212
2-Chloropropiophenone 49 169
3-Chloropropiophenone 43 173
4-Chloropropiophenone 21 172
3-Chloropropyl alcohol 54 83
2-Chloropyndine 38 319

14 436
3-Chloropyridme 23 319

74 436
4-Chloropyndine 21 319

115 436
4-Chloropyridme-2-carboxyhc acid 286 204
4-Chloroquinaldme 19 323
2-Chloroquinoline-3-carboxyhc acid 372 208
2-Chloroquinoline-4-carboxyhc acid 377 208
2-Chloroquinolme 11 323
3-Chloroquinolme 92 321
4-Chloroquinolme 7 323
5-Chloroquinolme 20 323
6-Chloroquinolme 15 323
7-Chloroquinolme 8 323
8-Chloroquinolme 109 321
(X-Chloroqumoline 11 323
/3-Chloroquinolme 92 321
y-Chloroqumolme 7 323
4-Chlororesorcmol 214 107
3-Chlorosahcylaldehyde 36 155
5-Chlorosahcyhc acid 268 204
jS-Chlorostyrene 45 56
o-Chlorostyrene 11 70
p-Chlorostyrene 15 70
Chloroterephthahc acid 405 210
4-Chloro-2,3,5,6-Tetrabromophenol 534 124
l-Chloro-2,2,3,3-tetramethylbutane 5 57
2-Chlorothiophenol 37 414
4-Chlorothiophenol 16 416
2-Chlorotoluene 2 70
3-Chlorotoluene 3 70
4-Chlorotoluene 4 70
5-Chloro-o-toluidme 157 300
6-Chloro-m-toluidme 138 307
2-Chloro-5-tolunitnle 71 360
3-Chloro-2-tolunitnle 3 357
3-Chloro-4-tolunitnle 48 359
4-Chloro-2-tolumtnle 83 361
5-Chloro-2-tolunitnle 41 358
6-Chloro-2-tolunitnle 104 362
a-Chloro-3-tolunitnle 82 361
a-Chloro-4-tolunitnle 99 361
4-Chloro-l,2,3-trihydroxy-9,10-anthraqumone 36 183
2-Chloro-l,3,5-trimethylbenzene 22 70
3-Chloro-2,2,3-tnmethylbutane 33 56
2-Chloro-n-valenc acid 43 191
(2-Chlorovmyl)acetic acid 101 429
l-Chloro-2-vmylbenzene 11 70
l-Chloro-4-vmylbenzene 15 70
5-Chloro-m-xylidme 27 303
Cholanic acid 252 203
Cholanthrene 169 50
Cholesterol 59 90
Cholesteryl acetate 147 280
Chrysazol 556 126
Chrysene 195 51
Chrysenequmone 39 183
OC-Chrysemc acid 308 205
Chrysodiphenic acid 318 206
Chrysofluorene 179 50
Chrysoqumone 39 183
Cmchol 57 90
Cinchomeromc acid 389 209
Cmchonmic acid 385 209
Cinnamalacetone 89 175
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Compound Page
No. No.

Cmnamacetophenone 131
Cinnamaldehyde 90
Cinnamalfluorene 156
Cmnamamide 278
Cinnamamhde 287
cis-Cmnamic acid 262
frans-Cinnamic acid 181

1 1 379
Cmnamic anhydride 62
Cinnamonitnle 5
frans-Cmnamoyl bromide 2
Cinnamyl alcohol 13
(rans-Cmnamyl chloride 4
Cinnamyl cinnamate 50
Cinnamyl phenyl sulfide 45
Cmnolme 45
Citraconic acid 98

" 470
Citraconic acid diamide 392
Citraconic acid diamhde 359
Citraconic anhydride 10
Citral a 82
Citral b 83
d,/-Citramahc acid 154
Citric acid 113

1 1 228
Citric acid triamide 448
Citric acid tnanilide 425
d-Citronellal 76
d-Citronelhc acid 49
/-Citronelhc acid 12
Citronellol 115
L-Citrullme 51
2,3,4-Colhdine 51
2,3,5-Colhdme 45
2,3,6-Colhdine 43
2,4,5-CoIlidme 34
2,4,6-Collidine 41
Coronene 204
2-Coumaramide 445
4-Coumaramide 415
(rans-2-Coumanc acid 333
p-Coumanc acid 336
Coumarihc acid 312
Coumanlonitrile 28
Coumann-2-carbonitrile 28
Coumann-3-carboxylic acid 302
Coumarone-2-carboxylic acid 312
Creatine 113
Creatinine 117
Creosol 92
m-Cresol 5

100
o-Cre sol 11

109
p-Cresol 17

108
m-Cresyl acetate 200
o-Cresyl acetate 187
p-Cresyl acetate 203
m-Cresyl benzoate 76
o-Cresyl benzoate 350
p-Cresyl benzoate 101
2-Cresyl ethyl ether 70
3-Cresyl ethyl ether 76
4-Cresyl ethyl ether 75
2-Cresyl methyl ether 62
3-Cresyl methyl ether 66
4-Cresyl methyl ether 65
Crotonaldehyde 22
Crotonamide 318
irans-OC-Crotonamlide 182

176
149
49
238
238
431
200
432
226
357
220
88
216
275
426
436
196
433
242
241
223
148
148
199
197
202
244
243
148
191
192
86
286
320
320
320
319
320
51
244
243
207
207
206
358
358
205
206
289
290
135
94
434
96
435

97
435
260
259
260
277
271
278
134
135
135
134
134
134
145
240
235

Crotonchloral . . . .
a-Crotonic acid..
cis-Crotonic acid

(rans-Crotonic acid.

58
109
13
369
71
423
14
15

Crotonic anhydride
(rans-Crotononitnle
(rans-Croton> 1 chloride 21
Crotylacetone 71
Crotyl su l f ide 40
Cumaldehyde 87
Cumene 7
p-Cumidme 135
Cuminic acid 150
Cyanethine 404
1-Cyanoacenaphthene 84
5-Cyanoacenaphthene 155
Cyanoacetaldehyde 1
Cyanoacetamide. 188
Cyanoacetanilide 424
Cyanoacetic acid 60

1 79
1 96

Cyanoacetyl chloride 15
Cyanoacetylene 1
2-Cyanoanihne 22
3-Cyanoamhne 70
4-Cyanoanihne I l l

33
1-Cyanoanthracene 170
9-Cyanoanthracene 214
1-Cy ano-9,10-anthraqumone 233
4-Cyanoazobenzene 166
2-Cyanobenzal chloride 94
3-Cyanobenzal chloride 99
4-Cyanobenzal chloride 100
3-Cyanobenzaldeh\de 101
4-Cyanobenzamide 470
4-Cyanobenzanihde 370
2-Cyanobenzoic acid 299

1 219
163

3-Cyanobenzoic acid 227
218

4-Cyanobenzoic acid 348
1 228
" 213

2-Cyanobenzyl bromide 89
3-Cyanobenzy 1 bromide 122
4-Cyanobenz> 1 bromide 160
3-Cyanobenzyl chloride 82
4-Cyanobenzyl chloride 99
CC-Cyanobenzyl cyanide 85
2-Cyanobiphenvl 16
4-Cyanobiphenyl 108
1-Cyanobutane 31
2-Cyanobutanoic acid 22
4-Cyanobutanoic acid 32
2-Cyanobutync acid 15
4-Cyanobutync acid 32

" 40
" 378

2-Cyanocmnamic acid 218
3-Cyanocoumarm 217
Cyanocyclobutane 36
1-Cyanocyclohexane 2
2-Cyano-2-cyclohexylacetic acid 90
N-Cyanodiethylamme 6
3-Cyano-N,N-dimethylanilme 77
4-Cyano-N,N-dimethylanihne 96

34

147
197
190
432
195
432
223
346
212
163
421
149
35
299
199
316
361
364
345
235
243
195
360
429
214
345
436
436
362
436
364
367
368
364
353
353
353
361
245
241
205
367
430
367
430
207
367
430
361
362
364
361
361
361
356
362
347
192
194
356
194
358
432
367
367
347
355
429
436
436
361
436
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Compound Page
No. No.

4-Cyano-2,6-dimethylphenol 40 434
4-Cyano-3,5-dimethylphenol 38 434
d,/-4-Cyano-3,4-diphenylbutync acid 206 366
2-Cyanodiphenylmethane 1 357
4-Cyanodiphenylmethane 56 359
Cyanoethane 8 345
2-Cyanoethylamme 283 438
2-Cyano-2-ethylbutync acid 80 360
(2-Cyanoethyl)dimethylamine 274 438
Cyanoform 66 360
2-Cyanofuran 34 347
4-Cyanoheptane 57 349
2-Cyanohexanoic acid 168 364
a-Cyanohydrocinnamic acid 119 197
3-Cyanomdene 21 356
3-Cyanomdole 50 349
2-Cyano-5-iodonaphthalene 195 366
2-Cyanoisobutync acid 95 429
l-Cyano-4-isopropenylcyclohexane 18 356
1-Cyanoisoqumoline 97 361
Cyanomethane 5 345
N-Cyano-N-methylamhne 95 353
(Cyanomethyl)diethylamme 162 437
l-(Cyanomethyi)pyridme 161 437
1-Cyanonaphthalene 25 358
2-Cyanonaphthalene 78 360
8-Cyanonaphthalene-l-sulfonamide 476 410
8-Cyanonaphthalene-l-sulfonyl chloride 223 388
l-Cyano-4-mtronaphthalene 179 365
l-Cyano-5-nitronaphthalene 223 367
2-Cyano-l-mtronaphthalene 183 365
2-Cyano-5-nitronaphthaIene 213 366
2-Cyano-8-mtronaphthalene 189 365
2-Cyano-4-nitrophenol 221 367
2-Cyano-5-mtrophenol 205 366
2-Cyano-6-mtrophenol 178 365
2-Cyanopentanoic acid 11 355
1-Cyanophenanthrene 172 364
2-Cyanophenanthrene 151 364
3-Cyanophenanthrene 138 363
9-Cyanophenanthrene 149 363
2-Cyanophenol 189 106

132 363
4-Cyanophenol 158 364

34 434
(2-Cyanophenoxy)acetic acid 137 430
(3-Cyanophenoxy)acetic acid 143 430
(4-Cyanophenoxy)acetic acid 131 430
l-Cyano-2-phenylacrylonitnle 112 362
2-Cyano-3-phenylpropiomc acid 137 363
3-Cyano-3-phenylpropiomc acid 196 366
4-Cyano-2-phen>lqumoline 187 365
1-Cyanopropane 14 345
2-Cyanopropiomc acid 19 192

" 26 358
11 91 429

3-Cyanopropiomc acid 39 194
" 47 359

1 284 431
(3-Cyanopropyl) diethyl amme 313 438
2-Cyano-2-propylvaleramide 197 366
2-Cyanopyridme 12 357
3-Cyanopyndine 54 359
4-Cyanopyridine 98 361
2-Cyanoqumohne 125 362
3-CyanoqumoIine 150 363
4-Cyanoquinolme 140 363
5-Cyanoqmnoline 115 362
6-Cyanoqumoline 181 365
8-Cyanoquinohne 105 362
5-Cyanothiazole 60 359

Compound Page
No. No.

2-Cyanothiophene 59 349
3-Cyanothiophene 52 349
Cyanotriphenylethylene 209 366
2-Cyanotnphenylmethane 114 362
4-Cyanotriphenylmethane 134 363
4-Cyanovalenc acid 126 363
Cyclobutane 8 3
Cyclobutanecarbomtnle 36 347
Cyclobutanecarbonyl chloride 25 212
Cyclobutanecarboxyhc acid 26 191

" 435 432
Cyclobutane-l,l-dicarboxyhc acid 242 203
as-Cyclobutane-l,2-dicarboxylic acid 197 201

1 265 431
cis-Cyclobutane-l,3-dicarboxyhc acid 290 431
/rons-Cyclobutane-l,2-dicarboxyhc acid 249 431
Cyclobutanone 8 161
Cyclobutene 9 12
Cyclobutylamme 22 295
Cyclobutyl methyl ketone 37 162
Cyclodecane 248 7
«s-Cyclodecene 329 24
trarcs-Cyclodecene 4 25
Cyclodecyne 58 30
\2-Cyclogeramc acid 128 198
CC-Cyclogeramolene 246 20
Cyclohept(fg)acenaphthene 123 48
1,3-Cycloheptadiene 211 19
Cycloheptane 68 4
Cycloheptanone 134 165
1,3,5-Cycloheptatnene 191 18
Cycloheptene 187 18
Cyclohexadecane 35 8
1,5,9,13-Cyclohexadecatetraene 5 25
1,3-Cyclohexadiene 78 14
Cyclohexane 29 3
Cyclohexencarboxaldehyde 30 151
Cyclohexancarboxamhde 272 238
Cyclohexanecarboxyhc acid 10 193
Cyclohexanecarboxylic acid chloride 36 212
Cyclohexane-l,l-diacetic acid 201 430
cis-Cyclohexane-l,2-diacetic acid 372 432
(rans-Cyclohexane-l,2-diacetic acid 364 432
c;s-Cyclohexane-l,2-dicarboxyhc acid 354 432
(rans-Cyclohexane-l,2-dicarboxylic acid 319 431
cis-Cyclohexane-l,3-dicarboxyhc acid 299 431
frans-Cyclohexane-l,3-dicarboxyhc acid 348 432
irans-Cyclohexane-l,4-dicarboxylic acid 316 431
1,3-Cyclohexanedione 132 176
1,4-Cyclobexanedione 109 175
Cyclohexanethiol 23 414
Cyclohexane-l,2,3-tricarboxyhc acid 264 431
Cyclohexanol 6 88
Cyclohexanone 79 163
Cyclohexene 81 15
Cyclohexene sulfide 45 424
2-Cyclohexenone 48 169
1-Cyclohexenylcarboxylic acid 21 193
Cyclohexylacetaldhyde 15 150
N-Cyclohexylacetamide 134 234
Cyclohexyl acetate 128 256
Cyclohexylacetic acid 46 191
Cyclohexylacetomtnle 71 350
Cyclohexylacetyl chloride 25 214
/3-Cyclohexylacryhc acid 53 195
Cvclohexylamme 49 296

426 439
N-Cyclohexylanilme 224 437
N-Cyclohexylbenzamide 280 238
Cyclohexylbenzene 133 40
Cyclohexyl bromide 21 58
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Compound Page
No. No.

Cyclohexyl n-butyrate 199 260
Cyclohexylbutync acid 460 432
Cyclohexyl carbmol 84 84
Cyclohexyl chloride , 35 56
4-Cyclohexylcyclohexanone 12 172
Cyclohexyl ethyl amine 69 297
Cyclohexyl ethyl ether 55 133
Cyclohexyl formate I l l 255
Cyclohexyl iodide 17 60
Cyclohexyl isobutyrate 178 259
Cyclohexyl mercaptan 23 414
Cyclohexyl rnethoxymethyl ketone 9 169
Cyclohexyl methyl amine 58 297

" 453 439
Cyclohexyl methyl ether 50 133
Cyclohexyl methyl ketone 130 165
Cyclohexyloxyacetic acid 250 431
2-Cyclohexyloxypropionic acid 228 431
2-Cyclohexylphenol 56 99
4-Cyclohexylphenol 316 112
4-Cyclohexylphenyl methyl ether 36 138
3-Cyclohexylpropene 281 21
Cyclohexyl propionate 159 257
Cyclohexylpropionic acid 457 432
2-Cyclohexylpyrrohdine 436 439
2-Cyclohexyl-2-pyrrolme 290 438
Cyclononane 235 7
cis-l,4,7-Cyclononatnene 9 26
rrflrts-Cyclononene 6 25
Cyclononyne 55 30
1,3-Cyclooctadecadiene 7 25
1,3-Cyclooctadiene 8 25
cis-l,4-Cyclooctadiene 263 21
1,5-Cyclooctadiene 270 21
Cyclooctane 142 5
Cyclooctatetraene 252 20
1,3,5-Cyclooctatnene 264 21
1,3,6-Cyclooctatnene 9 25
Cyclooctene 258 20
Cyclooctyne 49 30
Cyclopentadecane 40 8
Cyclopentadiene 23 12
Cyclopentadienophenanthrene 165 50
Cyclopentane 17 3
Cyclopentanecarboxylic acid 29 192

" 463 433
cis-Cyclopentane-l,2-diacetic acid 373 432
(ra«s-Cyclopentane-l,2-diacetic acid 375 432
Cyclopentane-l,l-dicarboxyhc acid 182 430
!ro«s-Cyclopentane-l,2-dicarboxylic acid 276 431
cfs-l,3-Cyclopentane-l,3-dicarboxyhc acid 162 199

" 337 431
rrons-Cyclopentane-l,3-dicarboxyhc acid 350 432
Cyclopentanol 35 81
1,2-Cyclopentanonaphthalene 171 42
Cyclopentanone 27 162
4-H-Cyclopenta(def)phenanthrene 118 47
Cyclopentene 28 13
2,3-Cyclopentenonaphthalene 97 47
1-Cyclopentenylcarboxylic acid 160 199
1-Cyclopentylacetone 35 169
Cyclopentylaldehyde 42 146
N-Cyclopentylamlme 209 437
Cyclopentyl bromide 18 58
3-Cyclopentyl-2-butanone 7 169
Cyclopentyl chloride 26 55
Cyclopentyl-l,l-diacetic acid 252 431
Cyclopentyl ethyl ether 45 133
1-Cyclopentylformaldehyde 47 146
Cyclopentyl iodide 16 60
a-Cyclopentyl-Ot-methylacetone 7 169

Compound Page
No. No.

Cyclopentyl methyl ether 38 133
Cyclopentyl methyl ketone 76 163
Cyclopentyloxyacetic acid 237 431
5-Cyclopentylpentanoic acid 25 192
l-Cyclopentyl-2-propanone 35 169
d-w-Cyclopentyltridecanoic acid 69 195
a-Cyclopentylundecylamide 172 235
Cyclopropane 4 3
Cyclopropanecarbonyl chloride 19 212
Cyclopropanecarboxyhc acid 19 190

" 444 432
Cyclopropane-l,l-dicarbox\ l i e acid 29 429
cis-Cyclopropane-l,2-dicarboxyh(. acid 192 430
/rons-Cyclopropane-f,2-dicarboxylic acid 232 431
Cyclopropene 3 12
Cyclopropylacetic acid 23 190
Cyclopropylamme 9 295
1,3-Cyclotetradecadiene 10 25
m-Cymene 17 35
o-Cymene 22 36
p-Cymene 21 36
p-Cymidme 158 300
L-Cysteic acid 96 288
L-Cysteme 130 290
L-Cystme 75 287

D
DDT. 2 64
c's-Decahydronaphthalene 246 7
(rarts-Decah^dronaphthalene 244 7
Decahydronaphthyloxvacet ic acid 227 431
cis-Decalm 246 7
Irans-Decahn 244 7
cis-1-Decalone 93 170
Decamethylene glycol 44 89
Decanal 77 148
rc-Decanamide 110 233
n-Decaneanil ide 36 231
n-Decane 239 7
1,10-Decanedicarboxyhc acid 172 200
Decanedioic acid 183 200
Decanedioic anhydride dinner) 27 225
1,10-Decanediol 44 89
1,10-Decanedithiol 3 416
n-Decanoic acid 13 193
n-Decanoic anhvdnde 2 225
1-Decanol 121 86
d,/-2-Decanol 106 85
2-Decanone 166 166
4-Decanone 163 166
Decanonitnle 87 352
n-Decanoyl chloride 52 213
1-Decene 305 22
4-Decene 306 22
5-Decene 299 22
Decyl acetylene 60 30
n-Decyl alcohol 121 86
n-Decylbenzene 172 42
n-Decyl chloride 50 56
n-Decylcyc!ohexane 272 7
rc-Decylcyclopentane 269 7
re-Decyl methyl ketone 2 172
1-Decytnaphthalene 186 42
Decyl sulfide 5 425
1-Decyne 52 30
3-Decyne 53 30
5-Decyne 54 30
Dehydroacetic acid monoani l ide 178 235
Desoxybenzom 73 174
6-Desoxy-D-galactose 33 331
6-Desoxy-DL-galactose 44 332
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No. No.

6-Desoxy-L-galactose 34 331
2-Desoxy-D-glucose 36 331
6-Desoxy-D-glucose 29 330
6-Desoxy-L-mannose 9 329
6-Desoxy-D-mannose 13 328
2-Desoxy-D-nbose 5 329
1,1-Diacenaphthene 130 48
Diacetone alcohol 59 83

98 164
/3,/3'-Diacetoxydiethyl ether 274 265
1,3-Diacetoxypropane 193 260
Diacetylacetone 48 173
1,4-Diacetylbenzene 147 177
N.N'-Diacetylbenzidine 509 246
Diacetylene 4 28
N,N'-Diacetylethylenediamme 349 241
N,N'-Diacetyl-m-phenylenediamme 405 242
N,N'-Diacetyl-o-phenylenediamme 389 242
N,N'-Diacetyl-p-phenylenediamme 507 246
4,6-Diacetylpyrogallol 486 122
4,6-Diacetylresorcmol 478 121
Diacetylsulfide 30 420
N,N-Diacetyltetiamethylenediamine 250 237
l,5-Diacetyl-2,3,4-tnhydroxybenzene 486 122
N,N'-Diacetyltrimethylenediamine 120 234
Diallylamme 318 438
Diallyl sulfide 23 420
2,8-Diaminoacndone 478 318
1,4-Diaminoanthraqumone 463 318
1,5-Diammoanthraquinone 475 318
1,6-Diaminoanthraqumone 468 318
1,7-Diammoanthraqumone 466 318
1,8-Diaminoanthraqumone 462 318
2,7-Diammoanthraquinone 476 318
2,2'-Diammoazobenzene 300 312
3,3'-Diaminoazobenzene 350 314
4,4'-Diaminoazoxybenzene 407 316
1,2-Diammobenzene 196 309

176 437
1,3-Diammobenzene 84 305

190 437
1,4-Diarmnobenzene 318 313

253 438
2,4-Diaminobenzene-l,5-disulfonamide 261 402
2,4-Diamtnobenzene-l,5-disulfonamlide 404 407
2,4-Diaminobenzene-l,5-disulfomc acid 124 375
2,4-Diaminobenzene-l,5-dtsulfonyl chloride 284 390
3,5-Diammobenzoic acid 55 286
2,2'-Diaminobenzophenone 299 312
3,3'-Diaminobenzophenone 381 315
4,4'-Diarmnobenzophenone 456 317
Di-(2-aminobenzyl)sulf ide 50 426
Di-4-ammobenzyl sulfide 59 426
2,2'-Diaminobiphenyl 134 307
2,4'-Diammobiphenyl 33 303
3,4-Diammobiphenyl 199 309
1,3-Diammobutane 54 296
1,4-Diaminobutane 66 297

437 439
d,/-2,3-Diammobutane 360 438
meso-2,3-Diammobutane 359 438
2,7-Diarmnocarbazole 461 318
cis-l,2-Diammocyclohexane 353 438
trans-l,2-Diaminocyclohexane 357 438
1,2-Diammocyclohexane 84 297
2,2'-Diammodibenzyl 104 306
2,2'-Diammodibenzyl disulfide 159 307
2,2'-Diammodibenzyl sulfide 133 307
4,4'-Diammodibenzyl sulfide 203 309
2,2'-Diaminodiethyl sulfide 145 299
l,4-Diarnino-5,8-dihydroxy-9,10-anthraquinone.... 57 184

Compound Page
No. No.

l,4-Diammo-5,8-dihydroxy-9,10-anthraquinone.... 471 318
4,4'-Diamino-3,3/-dimethoxybiphenyl 309 312
4,4'-Diammo-2,2'-dimethylazoxybenzene 334 313
<X,a'-Diammo-l,4-dimethylbenzene 15 303
l,3-Diammo-2,6-dimethylbenzene 94 305
l,3-Diarmno-4,6-dimethylbenzene 205 309
2,2'-Diarmno-4,4'-dimethylbiphenyl 257 310
DL-2,2'-Diamino-6,6'-dimethylbiphenyl 306 312
2,2'-Diammo-6,6'-dimethylbiphenyl 349 314
4!4'-Diamino-2,2'-dimethylbiphenyl 221 309
4,4'-Diamino-2,3'-dimethylbiphenyl 11 302
4,4'-Diamino-3,3'-dimethylbiphenyl 290 312
4,4'-Diammo-2,2'-dimethyldiphenylmethane 268 311
4,4'-Diamino-3,3'-dimethyldiphenylmethane 354 314
6,6'-Diammo-3,3'-dimethyldiphenylmethane 182 308
4,4'-Diammo-3,3'-dimethyldiphenyl sulfide 181 308
6,6'-Diammo-3,3'-dimethyldiphenyl sulfide 200 309
6,6'-Diammo-3,3'-dimethyltriphenylmethane 399 316
l,r-Diamino-2,2'-dmaphthyl 465 318
DL-2,2'-Diamino-l,r-dmaphthyl 410 316
4,4'-Diamino-l,l'-dinaphthyl 423 317
2,4-Diaminodiphenylamme 291 312
2,2'-Diammodiphenyl disulfide 167 308
4,4'-Diammodiphenyl disulfide 144 307
4,4'-Diaminodiphenylmethane 169 308
2,2'-Diammodiphenyl sulfide 147 307
2,4'-Diammodiphenyl sulfide 32 425
4,4-Diammodiphenyl sulfone 386 315
1,2-Diammoethane 352 438
1,9-Diammofluorene 255 310
2,7-Diammofluorenone 467 318
1,6-Diammohexane 30 303

439 439
l,2-Diammo-4-hydroxybenzene 374 315
l,4-Diammo-2-iodobenzene 225 309
4,6-Diammoisophthaldehyde 431 317
1,3-Diammoisopropyl alcohol 31 303
2,6-Diamino-4-methylphenol 360 114
Di-(2-ammo-5-methylphenyl) sulfide 58 426
Di-(4-amino-3-methylphenyl) sulfide 55 426
4,6-Diammo-2-methylqumoline 414 316
1,2-Diammonaphthalene 191 308
1,4-Diammonaphthalene 254 310
1,8-Diammonaphthalene 99 305
2,7-Diaminonaphthalene 371 315
l,2-Diammo-4-nitrobenzene 415 316
l,3-Diamino-4-mtrobenzene 361 314
l,4-Diammo-2-nitrobenzene 307 312
1,18-Diammooctadecane 168 308
1,8-Diammooctane 446 439
1,5-Diammopentane 76 297

378 439
2,4-Diammophenol 120 102

130 306
3,4-Diarmnophenol 450 119

374 315
3,5-Diammophenol 442 119
Di-(2-ammophenyl) sulfide 52 426
Di-(4-ammophenyl) sulfide 60 426
1,2-Diammopropane 361 438
D,L-l,2-Diaminopropane 42 296
1,3-Diarmnopropane 50 296

382 439
2,4-Diaminopyridme 214 309
2,5-Diaminopyndine 217 309
2,6-Diammopyndine 258 311
3,4-Diammopyridine 442 317
5,8-Diaminoqumizarin 57 184

471 318
cis-2,2'-Diaminostilbene 269 311
frans^^'-Diammostilbene 387 315
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cis-4,4'-Diammostilbene 259 311
rrons-4,4'-Diamtnostilbene 451 317
DL-2,3-Diammosuccmic acid 126 290
meso-2,3-Diaminosuccimc acid 119 290
4,4'-Diamino-2,5,2',5'-tetramethyltnphenyl-

methane 434 317
2,4-Diammotoluene 194 308
2,5-Diammotoluene 88 305
3,4-Diammotoluene 157 307
4,4'-Diammotriphenylcarbmol 375 315
3,4-Diammotriphenylmethane Ill 306
OC,(X'-Diamino-m-xylene 161 300
2,4-Diamino-m-xylene 94 305
4,6-Diammo-m-xylene 205 309
Di-n-amylamme 97 298
Di-n-amyl ether 72 134
Di-n-amyl ketone 183 167
2,5-Dianilmo-l,4-benzoqumone 477 318
Dianisalacetone 160 177
Dianisidme 309 312
9,9'-Dianthranyl-10,10'-quinone 58 184
Dianthraqumone 58 184
Dibenzalacetone 145 177
1,2,3,4-Dibenzanthracene 185 51
1,2,5,6-Dibenzanthracene 200 51
1,2,7,8-Dibenzanthracene 183 50
Dibenzofuran 50 139
Dibenzofuran-2-carboxaldehyde 57 156
4-Dibenzofurylacetic acid 340 207
Dibenzoyl 119 176
1,2-Dibenzoylbenzene 178 178
1,3-Dibenzoylbenzene 129 176
1,4-Dibenzoylbenzene 184 178
N,N'-Dibenzoylbenzidme 511 247
1,2-Dibenzoylethane 174 178
cis-l,2-Dibenzoylethylene 163 177
frans-l,2-Dibenzoylethylene 142 176
N,N'-Dibenzoylethylenediamine 491 246
Dibenzoylmethane Ill 175
1,3-Dibenzoylpropane 87 175
Dibenzoyl sulfide 20 425
N,N-Dibenzoyltetramethylenediamme 364 241
4-Dibenzothienylacetic acid 248 203
N,N'-Dibenzoyltrimethylenediamme 274 238
1,2,7,8-Dibenzphenanthrene 202 51
2,3,5,6-Dibenzphenanthrene 199 51
2,3,6,7-Dibenzphenanthrene 198 51
Dibenzylacetanilide 299 239
Dibenzylacetic acid 94 196
Dibenzylacetone 221 168
Dibenzyl acetonitnle 63 350
Dibenzylacetyl chloride 17 214
Dibenzylamme 184 301
N,N-Dibenzylanilme 40 323
Dibenzyl ether 109 136
Dibenzyl ketone 19 172
4,5-Dibenzylnaphthalene-l-sulfonamide 192 399
4,5-Dibenzylnaphthalene-l-sulfonyl chloride 239 389
1,2-Dibenzyloxybenzene 39 138
1,4-Dibenzyloxybenzene 55 139
Dibenzyl phthalate 48 275
Dibenzyl succmate 64 276
2,2-Dibenzylsuccimc acid 274 431
Dibenzyl sulfide 21 425
Dibenzyl d-tartarate 63 276
Dibiphenyleneethylene 182 50
Dibromoacetamide 308 239
3,5-Dibromoacetic acid 35 194
3,5-Dibromoacetophenone 88 175
2,4-Dibromoanilme 127 306

47 436

Compound Page
No. No.

2,6-Dibromoanilme 139 307
48 136

1,2-Dibromobenzene 12 73
1,3-Dibromobenzene 10 73
1,4-Dibromobenzene 5 74
2,4-Dibromobenzenesulfonamide 271 402
2,5-Dibromobenzenesulfonamide 297 403
3,4-Dibromobenzenesulfonamide 212 399
2,4-Dibromobenzenesulfonic acid 130 375
2,5-Dibromobenzenesulfonic acid 141 376
3,4-Dibromobenzenesulfomc acid 90 374
2,4-Dibromobenzenesulfonyl chloride 93 383
2,5-Dibromobenzenesulfonyl chloride 81 383
3,4-Dibromobenzenesulfonyl chloride 16 381
2,4-Dibromobenzoic acid 270 204
2,4-Dibromobenzomtrile 119 362
2,5-Dibromobenzonitnle 176 365
2,6-Dibromobenzomtrile 198 366
3,5-Dibromobenzonitnle 130 363
2,4'-Dibromobenzophenone 77 174
3,3'-Dibromobenzophenone 171 178
4,4'-Dibromobenzophenone 191 178
2,6-Dibromo-l,4-benzoquinone 16 182
4,4'-Dibromobiphenyl 8 74
1,2-Dibromobutane 11 65
1,3-Dibromobutane 14 65
1,4-Dibromobutane 16 65
2,3-Dibromobutane 10 65
1,2-Dtbromo-l-butene 6 65
l,3-Dibromo-2-butene 13 65
3,5-Dibromo-o-cresol 194 106
4,6-Dibromo-o-cresol 58 99
2,6-Dibromo-p-cresol 43 98
l,3-Dibromo-2,4-dihydroxynaphthalene 303 111
l,5-Dibromo-4,8-dihydroxynaphthalene 367 115
2,6-Dibromo-l,5-dihydroxynaphthalene 589 127
2,3-Dibromo-5,6-dimethylphenol 186 106
2,5-Dibromo-l,4-dmitrobenzene 53 339
1,1-Dibromoethane 2 65
1,2-Dibromoethane 3 65
2,2-Dibromoethano! 81 84
Di-(2-bromoethyl)sulfide 8 425
Dibromogallic acid 336 113
1,7-Dibromoheptane 1 66
2,6-Dibromohydroqumone 425 118
Dibromomalonomtrile 169 364
Dibromome thane 1 65
2,6-Dibromo-4-methylphenol 43 98
3,5-Dibromo-2-methylphenol 194 106
4,6-Dibromo-2-methylphenol 58 99
l,2-Dibromo-2-methylpropane 5 65
1, l-Dibromo-2-methylpropene 9 65
1,2-Dibromonaphthalene 3 74
1,4-Dibromonaphthalene 4 74
l,3-Dibromo-2,4-naphthalenediol 303 111
l,3-Dibromo-2-naphthol 107 102
l,6-Dibromo-2-naphthol 212 107
2,4-Dibromo-l-naphthol 208 107
4,6-Dibromo-2-naphthol 320 112
2,5-Dibromo-l-nitrobenzene 56 339
2,4-Dibromo-6-mtrophenol 259 109
2,6-Dibromo-4-nitrophenol 348 114
1,9-Dibromononane 21 65
1,8-Dibromooctane 20 65
1,5-Dibromopentane 18 65
2,4-Dibromophenol 18 97
2,5-Dibromophenol 104 102
2,6-Dibromophenol 52 99
3,5-Dibromophenol 127 103
Di-(4-bromophenyl)sulfjde 63 426
DL-l,2-Dibromopropane 4 65
1,3-Dibromopropane 12 65
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2,3-Dibromo-l-propanol 112 85
1,3-Dibromopropene 8 65
CC,|8-Dibromopropionatnide 222 237
2,3-Dibromopropionic acid 63 195
3,5-Dibromopyridme 70 324
d,;-2,3-Dibromosuccinic acid 15 429
meso-2,3-Dibromosuccimc acid 20 429
2,5-Dibromotoluene 14 73
3,4-Dibromoto!uene 15 73
2,6-Dibromo-3,4,5-tnhydroxybenzoic acid 336 113
Di-(0-n-butoxyethyl)carbonate 344 270
Dibutyl acetylene 54 30
Di-/ert-butyl acetylene 40 29
Di-n-butylamme 65 297

464 439
N,N-Di-n-butylani!me 99 321

256 438
3,5-Di-rerf-butylanihne 188 437
1,4-Di-sec-butylbenzene 139 40
Di-n-butyl carbonate 184 259
Di-n-butyl ether 54 133
Di-sec-butyl ether 44 133
Di-n-butyl ketone 140 165
Di-sec-butyl ketone 93 164
Di-rerf-butyl ketone 74 163
Di-n-butyl oxalate 266 264
Di-n-butyl phthalate 355 271
Di-n-butyl racemate 353 271
Di-n-butyl sebacate 356 271
Di-n-butyl succmate 320 268
Di-n-butyl sulfide 41 421
Di-!er(-butyl sulfide 29 420
Di-n-butyl d-tartarate 9 273
Di-n-butyl d,/-tartarate 353 271
3,4-Dicarboxybenzenesulfonamide 287 403
3,4-Dicarboxybenzenesulfonic acid 136 376
3,4-Dicarboxybenzenesulfonyl chloride 259 389
Dichloroacetaldehyde 15 144
Dichloroacetamide 106 233
Dlchloroacetanlhde 184 235
2,4-Dichloroacetanilide 268 238
2,5-Dichloroacetanilide 231 237
Dichloroacetic acid 25 190

" 11 429
Dichloroacetic anhydride 12 223
1,1-Dichloroacetone 19 161
1,3-DichIoroacetone 41 173
Dichloroacetomtrile 12 345
2,4-Dichloroacetophenone 33 173
2,5-Dichloroacetophenone 209 168
3,5-Dichloroacetophenone 4 172
Dichloroacetyl chloride 11 212
Dichloroacetyl iodide 1 222
2,4-Dichloroanilme 85 305

37 436
2,5-Dichloroamhne 49 304

32 436
9,10-Dichloroanthracene 34 72
meso-Dichloroanthracene 34 72
9,10-Dichloroanthracene-2-sulfonamide 457 409
9,10-Dichloroanthracene-2-sulfonanihde 428 408
9,10-Dichloroanthracene-2-sulfonic acid 212 378
9,10-Dichloroanthracene-2-sulfonyl chloride 275 390
2,3-Dichlorobenzaldehyde 55 155
2,4-Dichlorobenzaldehyde 63 156
2,5-Dichlorobenzaldehyde 45 155
2,6-Dichlorobenzaldehyde 58 156
3,4-Dichlorobenzaldehyde 19 154
3,5-Dichlorobenzaldehyde 54 155
2,5-Dichlorobenzamide 297 239
1,2-Dichloiobenzene 7 70

Compound Page
No. No.

1,3-Dichlorobenzene 5 70
1,4-Dichlorobenzene 12 71
2,5-Dichlorobenzene-l,3-disulfonamide 348 405
4,6-Dichlorobenzene-l,3-disulfonamide 455 409
2,5-Dichlorobenzene-l,3-disulfomc acid 161 376
4,6-Dichlorobenzene-l,3-disulfomc acid 210 378
2,5-Dichlorobenzene-l,3-disulfonyl chloride 176 386
4,6-Dichlorobenzene-l,3-disulfonyl chloride 194 387
2,4-Dichlorobenzenesulfonamide 236 401
2,5-Dichlorobenzenesulfonamide 233 400
3,4-Dichlorobenzenesuifonamide 99 395
2,5-Dichlorobenzenesulfonanilide 165 398
2,4-Dichlorobenzenesulfonic acid 104 374
2,5-Dichlorobenzenesulfonic acid 100 374
3,4-Dichlorobenzenesulfomc acid 34 372
2,4-Dichlorobenzensulfonyl chloride 48 382
2,5-Dichlorobenzenesulfonyl chloride 22 381
3,4-Dichlorobenzenesulfonyl chloride 9 381
2,4-Dichlorobenzoic acid 117 430
2,5-Dichlorobenzoic acid 230 202
3,4-Dichlorobenzoic acid 322 206
2,2'-Dichlorobenzom 63 174
2,4-Dichlorobenzonitrile 73 360
2,5-Dichlorobenzonitnle 175 365
3,4-Dichlorobenzonitnle 92 361
3,5-Dichlorobenzonitnle 75 360
4,4'-Dichlorobenzophenone 177 178
3,4-Dichlorobenzotnchloride 1 64
2,6-Dichlorobenzyl chloride 4 57
Di-(4-chlorobenzyl)sulfide 14 425
2,2'-Dichlorobiphenyl 15 71
4,4'-Dichlorobiphenyl 30 71
1,2-Dichlorobutane 15 63
2,3-Dichloro-n-butyraldehyde 4 150
2,4-Dichloro-m-cresot 7 96
2,6-Dichloro-m-cresol 61 99
2,6-Dichloro-p-cresol 23 97
4,6-Dichloro-m-cresol 99 101
2,5-Dichloro-3,6-dihydroxy-l,4-benzoqumone 51 184
l,5-Dichloro-4,8-dihydroxynaphthalene 495 122
2,3-Dichloro-l,4-dihydroxynaphthalene 321 112
2,5-Dichloro-l,4-dimethylbenzene 21 71
3,6-Dichloro-2,5-dimethylbenzenesulfonamide .... 179 398
4,6-Dichloro-2,5-dimethylbenzenesulfonamide 130 396
3,6-Dichloro-2,5-dimethylbenzenesulfonanilide... 202 399
4,6-Dichloro-2,5-dimethylbenzenesulfonanilide ... 213 400
3,6-Dichloro-2,5-dimethylbenzenesulfonic ac id . . . 71 373
4,6-Dichloro-2,5-dimethylbenzenesulfonic acid... 51 372
3,6-Dichloro-2,5-dimethylbenzenesulfonyl

chloride 82 383
4,6-Dichloro-2,5-dimethylbenzenesulfonyl

chloride 98 384
4,4'-Dichlorodiphenylmethane 13 71
1,1-Dichloroethane 3 63
1,2-Dichloroethane 9 63
cis-l,2-Dichloroethylene 4 63
trans-l,2-Dichloroethylene 2 63
2,2'-Dichloroethyl ether 42 133
j8,j8'-Dichloroethyl ether 69 134
Di-2-chloroethyl sulfide 52 421
2,6-Dichlorohydroqumone 27 434
2,4-Dichloro-3-hydroxybenzaldehyde 114 159
2,6-Dichloro-3-hydroxybenzaldehyde 113 159
3,5-Dichloro-2-hydroxybenzaldehyde 81 157
3,5-Dichloro-4-hydroxybenzaldehyde 119 159
4,6-Dichloro-3-hydroxybenzaldehyde 109 159
3,5-Dichloro-2-hydroxybenzonitrile 184 365
3,5-Dichloro-4-hydroxybenzonitrile 192 365
Dichloromethane 1 63
2,3-Dichloro-4-methylbenzenesulfonamide 405 407
2,6-Dichlorc-3-methylbenzenesulfonamide 265 402
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2,6-Dichloro-4-methylbenzenesulfonarmde 141 397
3,4-Dichloro-2-methylbenzenesulfonamide 383 407
3,5-D]chloro-2-methylbenzenesulfonamide 253 401
3,5-Dichloro-4-methylbenzenesulfonamide 277 402
4,5-Dichloro-3-methy!benzenesulfonamide 243 401
4,6-Dichloro-2-methylbenzenesulfonamide 190 399
2,3-Dichloro-4-methylbenzenesulfonic acid 185 377
2,3-DichIoro-6-methylbenzenesulfomc acid 115 375
2,6-Dichloro-3-methylbenzenesulfomc acid 125 375
2,6-Dichloro-4-methylbenzenesulfonic acid 56 372
3,4-Dichloro-2-methylbenzenesulfonic acid 174 377
3,5-Dichloro-2-methylbenzenesulfomc acid 118 375
3,5-Dichloro-4-methylbenzenesulfomc acid 133 375
4,6-Dichloro-2-methylbenzenesulfomc acid 79 373
2,3-Dichloro-4-methylbenzenesulfonyl chloride ... 26 381
2,6-Dichloro-3-methylbenzenesulfonyl ch lo r ide . . . 7 381
2,6-Dichloro-4-methylbenzenesulfonyl chloride ... 52 382
3,4-Dichloro-2-methyIbenzenesulfonyI chloride ... 39 382
3,5-Dichloro-2-methylbenzenesulfonyl chloride.. . 46 382
3,5-Dichloro-4-methylbenzenesulfonyl ch lor ide . . . 77 383
4,5-Dichloro-3-methylbenzenesulfonyl chloride ... 107 384
4,6-Dichloro-2-methylbenzenesulfonyl ch lo r ide . . . 27 381
2',4-Dichioro-3-methylphenol 7 96
2,6-Dichloro-3-methylphenol 61 99
2,6-Dichloro-4-methylphenol 23 97
4,6-Dichlorc-3-methylphenol 99 101
(2,4-Dichloro-6-methylphenoxy)acetic acid 162 430
l,3-Dichloro-2-methylpropane 17 63
Dichloromethyl sulfide 31 420
Dichloromethyl sulfide 43 421
1,2-DichloronaphthaIene 4 71
1,3-Dichloronaphthalene 16 71
1,4-Dichloronaphthalene 20 71
1,5-Dichloronaphthalene 26 71
1,6-Dichloronaphthalene 9 71
1,7-Dichloronaphthalene 18 71
1,8-Dichloronaphthalene 25 71
2,6-Dichloronaphthalene 28 71
2,7-Dichloronaphthalene 27 71
l,5-Dichloronaphthalene-2-sulfonamide 458 409
3,6-Dichloronaphthalene-2-sulfonamide 356 405
3,7-DichloronaphthaIene-l-sulfonamide 448 409
4,5-Dichloronaphthalene-l-sulfonamide 389 407
4,5-Dichloronaphthalene-2-sulfonamide 306 403
4,6-Dichloronaphthalene-l-suIfonamide 375 406
4,6-Dichloronaphthalene-2-sulfonamide 354 405
4,7-Dichloronaphthalene-l-sulfonamide 352 405
4,7-DichloronaphthaIene-2-sulfonamide 300 403
4,8-Dichloronaphthalene-2-sulfonamide 322 404
5,6-Dichloronaphthalene-l-sulfonamide 368 406
5,6-Dichloronaphthalene-2-sulfonamide 282 402
5,7-Dichloronaphthalene-l-sulfonamide 452 409
5,8-Dichloronaphthalene-2-sulfonamide 422 408
6,7-Dichloronaphthalene-l-sulfonamide 447 409
6,8-Dichloronaphthalene-2-sulfonamide 387 407
7,8-Dichloronaphthalene-l-sulfonamide 364 406
7,8-Dichloronaphthalene-2-sulfonamide 380 406
1,5-Dichloronaphthalene-l-sulfonyl chloride 201 387
3,6-Dichloronaphthalene-2-sulfonyl chloride 257 389
3,7-Dichloronaphthalene-l-sulfonyl chloride 214 388
4,5-Dichloronaphthalene-l-sulfonyl chloride 180 387
4,5-Dichloronaphthalene-2-sulfonyl chloride 246 389
4,6-Dichloronaphthalene-l-sulfonyl chloride 183 387
4,6-Dichloronaphthalene-2-sulfonyl chloride 208 388
4,7-Dichloronaphthalene-l-sulfonyl chloride 240 389
4,7-Dichloronaphthalene-2-sulfonyl chloride 244 389
4,8-Dichloronaphthalene-2-sulfonyt chloride 229 388
5,6-Dichloronaphthalene-l-sulfonyl chloride 159 386
5,6-Dichloronaphthalene-2-sulfonyl chloride 258 389
5,7-Dichloronaphthalene-l-sulfonyl chloride 238 388
5,8-Dichloronaphthalene-2-sulfonyl chloride 213 388

Compound Page
No. No.

6,7-Di(,hloronaphthalene-l-sulfonyl chloride 232 388
6,8-Dichloronaphthalene-2-sulfonyl chloride 190 38"
7,8-Dichloronaphthalene-l-sulfonyl chloride 219 388
7,8-Dichloronaphthalene-2-sulfonyl chloride 196 387
2,4-Dichloro-l-naphthol 219 107
l,4-Dichloro-2-naphthol 288 111
2,4-Dichloro-6-nitroanilme 4 436
2,6-Dichloro-4-nitroamIme 5 436
2,4-Dichloro-l-nitrobenzene 6 337
2,5-Dichloro-l-nitrobenzene 24 337
2,4-Dichloro-5-nitropheno! 209 107
2,4-Dichloro-6-mtrophenol 283 111
2,3-Dichlorophenol 57 99
2,4-Dichlorophenol 33 98

32 434
2,5-DichIorophenol 62 99
2,6-Dichlorophenol 81 100
3,5-Dichlorophenol 85 101
(2,4-DichIorophenoxy)dcetic acid 224 431
2,5-Dichlorophenyl methy l b u l f i d e 22 425
Di-(4-chlorophenyl)sulfide 56 426
3,5-Dichlorophthalic anhydride 37 225
3,6-Dichlorophthalic anhydride 75 226
4,5-DichIorophthalK, anhydride 72 226
1,2-Dichloropropane 11 63
1,3-Dichloropropane 16 63
2,2-Dich!oropropane 6 63
l,3-Dichloro-2-propanol 72 83
2,3-Dichloropropanol 85 84
l,l-Dichloro-2-propanone 19 161
l,3-Dichloro-2-propanone 41 173
d,;-2,3-Dichloropropionaldehvde 3 152
3,5-Dichlorosahcylaldehyde 81 157
d,;-2,3-Dichlorosuccmic acid 18 429
meso-2,3-Dichlorosuccmic acid 21 429
2,3-Dichlorotoluene 23 70"
2,4-Dichlorotoluene 20 70
2,5-Dichlorotoluene 19 70
2,6-Dichlorotoluene 18 70
3,4-Dichlorotoluene 24 70
3,5-Dichlorotoluene 21 70_
a,a-Dichloro-m-tolunitnle 99 353
a,a-Dichloro-o-tolunitnle 94 353
a,(X-Dichloro-p-tolunitnle 100 353
2,6-Dichloro-3,4,5-tnbrornophenol 524 123
2,5-Dichloro-p-xylene 21 71
Dicinnamaiacetone 173 178
Di-m-cresyl carbonate 61 276
Di-o-cresyl carbonate 85 277
Di-p-cresyl carbonate 145 280
Di-ra-cresyl oxalate 138 280
Di-o-cresyl oxalate 128 279
Di-p-cresyl oxalate 164 281
Di-p-cresyl succmate 153 281
Dicrotyl sulfide 40 421
m-Dicyanobenzene 204 366
o-Dicyanobenzene 188 365
p-Dicyanobenzene 229 367
4,4 /-Dicyanobiphenyl 231 367
1,1-Dicyanobutane 69 350
1,4-Dicyanobutane 104 354
4,4-Dicyano-l-butene 72 350
cis-l,4-Dicyanocyclohexane 76 360
frans-l,4-Dicyanocyclohexane 185 365
Dicyanodimethylamme 94 361
4,4'-Dicyanodiphenylmethane 211 366
1,12-Dicyanododecane 17 356
1,1-Dicyanoethane 11 357
cis-l,2-Dicyanoethylene 19 357
1,11-Dicyanohendecane 14 355
1,7-Dicyanoheptane 12 355
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No. No.

4,4-Dicyanoheptane 23 358
51 359

1,6-Dicyanohexane 20 356
l,l-Dicyano-3-methylbutane 75 351
Dicyanomethyl e thy l amine 9 436
l,3-Dicyano-2-methvlpropane 97 353
1,2-Dicyanonaphthalene 220 367
1,3-Dicyanonaphthalene 216 367
1,4-Dicyanonaphthalene 224 367
1,5-Dicyanonaphthalene 226 367
1,6-Dicyanonaphthalene 225 367
1,7-Dicyanonaplnhalene 210 366
1,8-Dicyanonaphthalene 230 367
2,3-Dicyanonaphthalene 234 368
2,6-Dicyanonaphthalene 236 368
2,7-Dicyanonaphthalene 235 368
1,8-Dicyanonoctane 19 356
3,3-Dicyanopentane 39 358
1,1-Dicyanopropane 67 350
1,2-Dicyanopropane 89 352
1,3-Dicyanopropane 102 353
2,2-Dicyanopropane 20 357
2,3-Dicyanopyndme 215 367
2,6-Dicyanopyndtne 167 364
2,3-Dicyanothiophene 29 347
1,11-Dicyanoundecane 14 355
N,N-Dicyclohexylacetamide 130 234
Dicyclohexylamine 171 300
Dicyclohexyl oxalate 55 275
Dicyclohexyl phthalate 90 277
Dicyclopentyl ketone 43 169
Di-n-decyl ketone 84 174
Didecyl sulfide 5 425
Di-dichloromethyl sulfide 43 421
Di-(2,4-dmitrophenyl)sulfide 76 427
Di-(2-diphenoxyethyi)sulfide 26 420
Di-n-dodecylamine 448 439
Didodecyl ether 13 137
Didodecyl sulfide 12 425
Diethanolamme 10 88

180 301
sym-Diethoxyacetone 5 169
3,4-Diethoxybenzaldehyde 92 149
1,2-Diethoxybenzene. 24 138
1,4-Diethoxybenzene 43 139
Dt-(/3-ethoxyethyl)carbonate 279 265
Di-(/3-ethoxyethyl)phthalate 32 274
l,3-Diethoxy-2-propanone 5 169
Diethylacetaldehyde 29 145
Diethylacetic acid 27 191
Diethyl acetonedicarboxylate 287 266
Diethylacetonitrile 33 347
Diethylacetyl chloride 27 212
Diethylacetylene 22 28
Diethyl adipate 270 265
Diethylamine 11 295

454 439
4-(Dtethylammo)benzaldehyde 17 153

16 323
(8-Diethylaminoethyl alcohol 29 319
2-Diethylaminoethyl alcohol 29 319
2-(Diethylammo)ethylamme 363 439
1-Diethylaminoisopropyl alcohol 37 319
l-(N,N-Diethylamino)naphthalene 182 301
2-(N,N-Diethylamino)naphthalene 189 301
3-(Diethylammo)phenol 116 102
3-Diethylammopropyl alcohol 49 320
N,N-Diethylanilme 67 320

268 438
Diethyl azelate 339 270
N,2-Diethylazindme 293 438

Compound Page
No. No.

1,2-Diethylbenzene 28 36
1,3-Diethylbenzene 23 36
1,4-Diethylbenzene 29 36
N,N-Diethylbenzylamme 326 438
Diethyl benzyl malonate 345 270
N,N-Diethylbenzylsulfonamide 2 392
Diethyl bromomalonate 252 263
Diethyl butylmalonate 254 264
Diethyl d-camphorate 334 269
Diethyl carbmol 13 80
Diethylcarbinyl acetate 64 252
Diethyl carbonate 55 252
Diethyl citraconate 241 263
Diethylcyanoacetic acid 80 360
Diethylene glycol 126 86
Diethy lene glvcol diacetate 274 265
Diethylene glycol d ie thyl ether 73 134
Diethylene glycol d imethy l ether 58 133
Diethylene glycol mono-rc-butyl ether 118 86
Diethylene glycol mono-rc-butyl ether acetate . . . . 280 265
Dieth> lene glycol monoethyl ether 100 85
Diethylene glycol monoethyl ether acetate 211 261
Diethylene g lycol monomethyl ether 96 85

77 135
Die thy l ether 4 131
sym-Diethylethylenediamme 61 297
u/iiym-Diethylethylenediamine 56 296
N,N-Diethylformamide 2 230
Diethyl fumarate 212 261
Diethyl glutarate 247 263
3,3-Diethylglutaric acid 222 431
3,3-Diethylhexane 217 6
3,4-Dieth>lhexane 190 6
Diethyl (2-hydroxyethyl) amine 350 438
Diethyl isophthalate 333 269
Diethyl itaconate 235 262
Diethyl ketone 9 161
Die thy l f -ma la t e 291 266
Diethyl maleate 219 262
Diethyl malonate 173 258
Diethylmalonic acid 167 199

" 63 429
Diethylmalonic acid diamide 471 245
Diethylmalonic acid monoamide 271 238
Diethylmalononitnle 39 358
Diethyl malonyl dichlonde 42 213
Diethyl mesaconate 236 263
Diethyl meso-tartrate 75 276
Diethyl methylacetic acid 32 191
Diethyl methyl amine 395 439
N,N-Diethyl-2-methylanihne 60 320
N,N-Diethyl-4-methylamline 69 320
l,2-Diethyl-3-methylbenzene 85 38
l,2-Diethyl-4-methylbenzene 74 38
2,4-Diethyl-l-methylbenzene 80 38
2,5-Diethyl-l-methylbenzene 87 38
2,6-Diethyl-l-methylbenzene 90 38
3,5-Diethyl-l-methylbenzene 66 38
Diethyl methylmalonate 167 258
Diethyl mucate 166 281
Diethyl naphthalate 83 277
3,7-Diethylnaphthalene-l-sulfonamide 333 405
3,7-Diethylnaphthalene-l-sulfonyl chloride 158 386
Diethyl 3-nitrophthalate 53 275
Diethyl 4-nitrophthalate 36 274
Diethyl oxalate 145 257
3,3-Diethylpentane 133 5
2,4-Diethylphenol 21 97
jS,/3-Diethylphenylhydrazme 5 322
Diethyl phthalate 336 270
Diethyl pimelate 296 266
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No. No.

l,3-Diethyl-2-propy!benzene 89 38
2,4-Diethylpyndme 48 320
2,6-Diethylpyndme 2 322
3,4-Diethylpyndine 63 320
Diethyl s,ebacate 349 271
Diethyl suberate 330 269
Diethyl succmate 210 261
2,2-Diethylsuccimc acid 256 431
d,/-2,3-Diethylsuccimc acid 206 430
meso-2,3-Diethylsucctnic acid 223 431
Diethyl sulfate 188 259
Diethyl sulfide 6 420
Diethyl d-tartarate 4 273
Diethyl-o!,/-tartronate 218 261
Diethyl terephthalate 49 275
2,5-Diethylthiophene 47 424
3,4-Diethylthiophene 50 424
2,4-Diethyltoluene 80 38
2,5-Diethyltoluene 87 38
2,6-Diethyltoluene 90 38
3,5-Diethyltolusne 66 38
N.N-DiethyltoIuene-4-sulfonamide 9 392
N,N-Diethy!-o-toluidme 60 320
N,N-Diethyl-p-toluidme 69 320
Di-2-fluorenylmethane 186 51
Difluoroacetamide 8 231
Difluoroacetic acid 4 190

" 9 429
3,3-Difluoroacryhc acid 169 430
1,2-Difluorobenzene 4 69
1,3-Difluorobenzene 1 69
1,4-Difluorobenzene 3 69
1,3-Difluoropropane 2 62
Difurfuralacetone 72 174
Diglycohc acid 223 202
Diguaiacol carbonate 126 279
Di-n-hendecyl ketone 91 175
Di-n-heptadecyl ketone 117 176
Di-n-heptylamme 1 303
Di-n-heptyl ether 103 136
Di-n-heptyl ketone 36 173
Di-n-heptyl sulfide 62 422
Dihexadecyl sulfide 33 425
Di-n-hexylamme 450 439
Di-n-hexyl ether 95 135
Di-n-hexyl ketone 114 177
Dihydroacetic acid monoamlide 178 235
Dihydropyran 27 132
c!s-l,2-Dihydroxyacenaphthene 527 124
5,6-Dihydroxyacenaphthene 497 122
1,3-Dihydroxyacetone 42 89

94 175
1 329

2,3-Dihydroxyacetophenone 188 106
123 176

2,4-Dihydroxyacetophenone 362 115
175 178

2,5-Dihydroxyacetophenone 512 123
197 179

3,4-Dihydroxyacetophenone 266 110
148 177

3,5-Dihydroxyacetophenone 368 115
176 178

2,3-Dihydroxyacridme 564 126
2,8-Dihydroxyacndme 588 127
3,7-Dihydroxyacridme 590 127
3,9-Dihydroxyacndme 487 122
1,3-Dihydroxyacndone 592 128
3,5-Dihydroxyanilme 361 114

328 313
1,2-Dihydroxyanthracene 408 117

Compound Page
No. No.

1,5-Dihydroxyanthracene 578 127
1,8-Dihydroxyanthracene 556 126
2,3-Dihydroxy anthracene 582 127
2,6-Dihydroxyanthracene 586 127
2,7-Dihydroxyanthracene 581 127
9,10-Dihydroxyanthracene 468 120
l,2-Dihydroxy-9,10-anthraquinone 54 184
l,4-Dihydroxy-9,10-anthraquinone 33 183
l,5-Dihydroxy-9,10-anthraqumone 50 184
l,7-0ihydroxyanthrone 567 126
2,2'-Dihydroxyazobenzene 453 120
2,4-Dihydroxyazobenzene 449 119
3,3'-Dihydroxyazobenzene 521 123
3,4-Dihydroxyazobenzene 433 118
4,4'-Dihydroxyazobenzene 537 124
2,2'-Dih>droxyazoxybenzene 391 116
3,3'-Dihydroxyazoxybenzene 474 121
4,4'-Dihydroxyazoxybenzene 552 125
2,3-Dihydroxybenzaldehyde 94 158
2,4-Dihydroxybenzaldehyde 110 159
3,4-Dihydroxybenzaldehyde 117 159
3,5-Dihydroxybenzaldehyde 118 159
2,4-Dihydroxybenzanilide 208 236
1,2-Dihydroxybenzene 207 107

75 434
1,3-Dihydroxybenzene 226 108

74 434
1,4-Dihydroxybenzene 452 119

117 435
2,4-Dihydroxybenzoic acid 530 124

1 338 207
1 179 430

3,4-Dihydroxybenzoic acid 319 206
2,4-Dihydroxybenzophenone 352 114
2,4'-Dihydroxybenzophenone 378 115
3,3'-Dihydroxybenzophenone 446 119
3,4-Dihydroxybenzophenone 355 114
4,4'-Dihydroxybenzophenone 526 124
l,r-Dihydroxy-2,2'-bmaphthyl 546 125
2,2'-Dihydroxy-I,l'-bmaphthyl 543 125
4,4'-Dihydroxy-l,l'-bmaphthyl 587 127
2,2'-Dihydroxybiphenyl 227 108
2,4'-Dihydroxybiphenyl 418 118
3,3'-Dihydroxybiphenyl 290 111
3,4-Dihydroxybiphenyl 357 114
4,4'-Dihydroxybiphenyl 579 127
2,4-Dihydroxy-«-caprylbenzene 62 174
2,2'-Dihydroxychalcone 404 117
2,4'-Dihydroxychalcone 359 114
/3,j3'-Dihydroxydiethylamine 10 88
/3,/3'-Dihydroxydiethyl ether 126 86
2,2'-Dihydroxy-3,3'-dimethylbiphenyl 237 108
2,2'-Dihydroxy-4,4'-dimethylbiphenyl 271 110
2,2'-Dihydroxy-5,5'-dimethylbiphenyl 386 116
2,2'-Dihydroxy-6,6'-dimethylbiphen> 1 423 118
4,4'-Dihydroxy-2,2'-dimethylbiphenyl 240 108
4,4'-Dihydroxy-3,3'-dimethylbiphenyl 406 117
2,2'-Dihydroxy-l,r-dinaphthylmethane 504 123
l,2-Dihydroxy-3,5-dimtrobenzene 422 118
2,4'-Dihydroxydiphenylmethane 256 109
3,3'-Dihydroxydiphenylmethane 200 106
4,4'-Dihydroxydiphenylmethane 398 116
eryf&ro-2,3-Dihydroxy-l,4-dithiobutane 26 417
(/!rea-2,3-Dihydroxy-l,4-dithiobutane 10 416
2,5-Dihydroxy-3-n-dodecyl-l,4-benzoquinone 18 182
Di-(2-hydroxyethyl)amme 180 301
2,2'-Dihydroxyhydrazobenzene 332 313
1,4-Dihydroxyisoquinolme 573 126
l,3-Dihydroxy-4-methyl-9,10-anthraquinone 45 184
l,8-Dihydroxy-2-methyl-9,10-anthraquinone 23 182
l,3-Dihydroxy-2-methylbenzene 265 110
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l,3-Dihydroxy-2-methylnaphthalene 339 113
l,4-Dihydroxy-2-methylnaphthalene 447 119
3,5-Dihydroxy-2-methyl-l,4-naphthoquinone 25 182
2,7-Dihydroxy-4-methylqumoIine 585 127
1,2-Dihydroxynaphthalene 64 99
1,3-Dihydroxynaphthalene 291 111
1,4-Dihydroxynaphthalene 461 120

71 434
1,5-Dihydroxynaphthalene 575 127
1,6-Dihydroxynaphthalene 330 113
1,7-Dihydroxynaphthalene 462 120
1,8-Dihydroxynaphthalene 343 114
2,3-Dihydroxynaphthalene 407 117
2,6-Dihydroxynaphthalene 535 124
2,7-Dihydroxynaphthalene 484 121
2,4-Dihydroxy-5-nitroamhne 360 314
2,5-Dihydroxy-4-mtroaniline 346 314
l,2-Dihydroxy-3-nitrobenzene 148 104
l,3-Dihydroxy-2-mtrobenzene 143 103
l,3-Dihydroxy-4-mtrobenzene 280 110
1,2-Dihydroxyphenanthrene 463 120
1,9-Dihydroxyphenanthrene 477 121
2,5-Dihydroxyphenanthrene 467 120
2,6-Dihydroxyphenanthrene 561 126
2,7-Dihydroxyphenanthrene 576 127
2,8-Dihydroxyphenanthrene 513 123
3,4-Dihydroxyphenanthrene 345 114
3,6-Dihydroxyphenanthrene 548 125
3,8-Dihydroxyphenanthrene 570 126
9,10-Dihydroxyphenanthrene 371 115
(3,4-Dihydroxyphenyl)alamne 75 429
l,5-Di-(2-hydroxyphenyl)-l,4-pentadiene-3-one ... 441 119
Di-(2-hydroxyphenyl)sulfide 69 426
Di-(3-hydroxyphenyl)sulfide 67 426
Di-(4-hydroxyphenyl)sulfide 72 427
l,3-Dihydroxy-2-propanone 42 89
2,3-Dihydroxypropylamme 179 300
l,2-Dihydroxy-3-propylbenzene 97 101
l,2-Dihydroxy-4-propylbenzene 63 99
l,3-Dihydroxy-5-propylbenzene 135 103
l,4-Dihydroxy-2-propylbenzene 159 104
1,6-Dihydroxypyrene 568 126
3,5-Dihydroxypyrene 547 125
3,8-Dihydroxypyrene 591 127
2,5-Dihydroxypyridme 572 126
2,3-Dihydroxyquinolme 574 126
2,2'-Dihydroxystilbene 172 105
3,5-Dihydroxystilbene 392 116
4,4'-DihydroxystiIbene 583 127
a,4-Dihydroxytoluene 294 111
2,3-Dihydroxytoluene 84 101
2,5-Dihydroxytoluene 293 111
2,6-Dihydroxytoluene 265 110
3,4-Dihydroxytoluene 76 100
3,5-Dihydroxytoluene 217 107
l,3-Dihydroxy-2,4,6-tnbromobenzene 234 108
4,4'-Dihydroxytnphenylmethane 411 117
2,6-Dihydroxy-p-xylene 419 118
3,6-Dihydroxy-o-xyIene 549 125
4,5-Dihydroxy-m-xylene 102 101
4,6-Dihydroxy-m-xylene 295 111
2,4-Di-iodoaniIme 184 308
1,3-Di-iodobenzene 3 76
1,4-Di-iodobenzene 6 76
2,4-Di-iodobenzenesulfonamide 391 407
3,4-Di-iodobenzenesulfonamide 379 406
2,4-Di-iodobenzenesulfomc acid 177 377
3,4-Di-iodobenzenesulfonic acid 171 377
2,4-Di-iodobenzenesulfony! chloride 91 383
3,4-Di-iodobenzenesulfonyl chloride 100 384
1,2-Di-iodoethane 1 68

Compound Page
No. No.

Di-iodomethane 1 67
2,4-Di-iodophenol 100 101
2,5-Di-iodophenol 191 106
2,6-Di-iodophenol 86 101
3,4-Di-iodophenol 133 103
3,5-Di-iodopheno! 202 106
3,4-Di-iodophthaIic anhydride 76 226
1,3-Di-iodopropane 2 67
DL-3,5-Di-iodotyrosme 52 429
L-3,5-Di-iodotyrosme 44 286
Di-isoamylamme 86 297

440 439
Di-isoamyl carbonate 246 263
Di-isoamyl ether 64 134
Di-isoamyl oxalate 312 268
Di-isoamyl phthalate 357 271
Di-isobutylamme 52 296

438 439
Di-isobutyl carbmol 63 83
Di-isobutyl carbonate 154 257
Di-isobutyl ether 46 133
Di-isobutyl ketone 101 164
Di-isobutyl oxaiate 237 263
Di-isobutyl sulfide 37 421
Di-isobutyl d-tartarate 106 278
Di-isobutyl d.Martarate 80 277
Di-isobutyryl 63 163
Di-isopropylamme 23 295

460 439
N,N-Di-isopropylanilme 277 438
1,2-Di-isopropylbenzene 75 38
1,3-Di-isopropylbenzene 73 38
1,4-Di-isopropylbenzene 95 38
Di-isopropyl carbonate 90 254
Di-isopropyl ether 18 131
Di-isopropyhdeneacetone 8 172
Di-isopropyl ketone 20 161
2,4-Di-isopropyl-l-methylbenzene 122 39
2,6-Di-isopropyl-l-methylbenzene 126 39
Di-isopropyl oxalate 160 258
Di-isopropyl phthalate 347 270
Di-isopropyl sulfide 17 420
Di-isopropyl d-tartarate 323 268
Di-isopropyl c(,/-tartarate 34 274
2,4-Di-isopropyltoluene 122 39
2,6-Di-isopropyltoluene 126 39
2,4-Diketo-n-valenc acid 117 197
Dilauryl ether 13 137
Dimedone 181 178
1,4-Dimercaptobenzene 31 417
sym-Dimethoxyacetone 19 169
3,4-Dimethoxyacetophenone 55 174
3,4-Dimethoxyanilme 148 307
3,5-Dimethoxyamline 114 436
2,3-Dimethoxybenzaldehyde 32 154
2,4-Dimethoxybenzaldehyde 59 156
3,4-Dimethoxybenzaldehyde 23 134
1,2-Dimethoxybenzene 2 137
1,3-Dimethoxybenzene 89 135
1,4-Dimethoxybenzene 34 138
2,4-Dimethoxybenzenesulfonamide 186 399
2,4-Dimethoxybenzenesulfonyl chloride 78 383
4,4'-Dimethoxybenzil 56 140

161 177
3,4-Dimethoxybenzoic acid 281 204
4,4'-Dimethoxybenzom 54 139

146 177
3,4-Dimethoxybenzyl alcohol 132 86
2,3-Dimethoxybenzylamme 324 438
3,4-Diraethoxybenzylamme 323 438
Di-(/3-methoxyethyl)carbonate 245 263
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3,5-Dimethoxy-4-hydroxybenzoic acid 515 123
6>7-Dimethoxy-8-hydroxy-l,2,3>4-tetra-

hydroisoquinolme 58 140
2,5-Dimethoxy-3,4-methylenedioxybenzoic acid. . . 273 204
2,5-Dimethoxy-3,4-methylenedioxybenzonitnle ... 182 365
(3,4-Dimethoxyphenyl)acetic acid 352 432
Di-(2-methoxyphenyl)carbonate 126 279
Di-(2-methoxyphenyl)sulfide 43 426
Di-(4-methoxyphenyl)sulfide 19 425
l,3-Dimethoxy-2-propanone 19 169
3,5'-Dimethoxy-5,7,4'-tnhydroxyflavonol 584 127
Dimethylethylacetaldehyde 23 145
2,3-Dimethylacetamlide 244 237
2,4-Dimethylacetanihde 234 237
2,5-Dimethylacetamlide 253 237
2,6-Dimethylacetanihde 366 241
3,5-Dimethylacetamhde 265 238
2,2-Dimethylacetoacetonitnle 39 348
2,4-Dimethylacetophenone 187 167
2,5-Dimethylacetophenone 193 167
3,4-Dimethylacetophenone 204 168
3,5-Dimethylacetophenone 198 167
Dimethyl acetylene 6 28
3,3-Dimethylacrylic acid 64 195

" 466 433
3,3-Dimethylacrylomtrile 30 347
Dimethyl adipate 3 272
1,1-Dimethylallene 22 12
1,3-Dimethylallene 31 13
Di-2-methylallyI sulfide 38 421
Dimethylamme 2 295

434 439
Dtmethylaminoacetone 10 319
3-(Dimethylammo)anihne 181 301
4-Dimethylaminoazobenzene 74 324
2-Dimethylammobenzaldehyde 74 321
3-Dimethylammobenzaldehyde 6 322
4-DimethyIaminobenzaldehyde 64 156

44 323
4-Dimethylaminobenzoic acid 67 287
4-Dimethylammobenzophenone 58 324
2-Dimethylammodiethyl ether 9 319
2-(Dimethylamino)ethylamine 330 438
2-(Dimethylammo)ethyl alcohol 14 319
N,N-l-(Dimethylamino)naphthalene 101 321

180 437
2-(Dimethy!amino)naphthalene 22 323

164 437
3-(Dimethylammo)phenol 144 103
N,N-Dimethyl-3-aminophenol 51 324
4-(Dimethylammo)phenol Ill 102
N,N-Dimethyl-4-aminophenol 46 323
4-Dimethylaminothiophenol 7 416
2-Dimethylammo-m-xylene 56 320
4-Dimethylamino-m-xylene 59 320
2-Dimethylammo-p-xylene 58 320
N,N-Dimethylanilme 52 320

194 437
N,2-Dimethylanilme 103 298

167 437
N,3-Dimethylanilme 191 437
N,4-Dimethylaniline 109 298

214 437
2,3-Dimethylamline 124 299

173 437
2,4-Dimethylanilme 117 298

182 437
2,5-Dimethylamlme 112 298

160 437
2,6-Dimethylanilme 115 298

120 436

Compound Page
No. No.

3,4-Dimethylanilme 43 304
203 437

3,5-Dimethylamlme 121 299
184 437

1,3-Dimethylanthracene 83 46
1,4-Dimethylanthracene 64 45
1,5-Dimethylanthracene 140 48
9,10-Dimethylanthracene 175 50
Dimethyl azelate 2 272
2,2-Dimethylazindme 301 438
cis-2,3-Dimethylaziridine 303 438
frans-2,3-Dimethylazindine 302 438
1,2-Dimethylazulene 41 44
1,3-Dimethylazulene 30 44
4,8-DimethylazuIene 59 45
2,6-Dimethylbenzaldehyde 84 149
3,5-Dimethylbenzaldehyde 80 148
2,4-Dimethylbenzamide 374 242
3,4-Dimethylbenzamide 221 237
3,5-Dimethylbenzamide 235 237
3,4-DimethyIbenzamlide 131 234
2,6-Dimethyl-l,2-benzanthracene 164 50
3,9-Dimethyl-l,2-benzanthracene 96 47
4,9-Dimethyl-l,2-benzanthracene 66 45
4,10-Dimethyl-l,2-benzanthracene 117 47
5,6-Dimethyl-l,2-benzanthracene 177 50
5,8-Dimethyl-l,2-benzanthracene 135 48
5,10-Dimethyl-l,2-benzanthracene 173 50
6,7-Dimethyl-l,2-benzanthracene 171 50
8,10-Dimethyl-l,2-benzanthracene 146 49
9,10-Dimethyl-l,2-benzanthracene 126 48
2,5-Dimethylbenzene-l,3-disulfonamide 464 409
2,5-Dimethylbenzene-l,4-disulfonamide 470 410
4,5-Dimethylbenzene-l,3-disulfonamide 414 408
4,6-Dimethylbenzene-l,3-disulfonamide 431 408
2,5-Dimethylbenzene-l,3-disulfonamIide 210 399
2,5-Dimethylbenzene-l,4-disulfonanilide 367 406
4,5-Dimethylbenzene-l,3-disulfonanihde 312 404
4,6-Dimethyibenzene-l,3-disulfonamiide 299 403
2,5-Dimethylbenzene-l,3-disuIfomc acid 217 378
4,5-Dimethylbenzene-l,3-disulfonic acid 189 378
4,6-DimethyIbenzene-l,3-disulfonic acid 197 378
2,5-Dimethylbenzene-l,3-disulfonyl chloride 97 384
2,5-Dimethylbenzene-l>4-disulfonyl chloride 253 389
4,5-Dimethylbenzene-l,3-disulfonyl chloride 94 383
4,6-Dimethylbenzene-l,3-disulfonyl chloride 210 388
2,3-Dimethylbenzenesulfonamide 189 399
2,4-Dimethylbenzenesuifonamide 94 395
2,5-Dimethylbenzenesulfonamide 125 396
2,6-Dimethytbenzenesulfonamide 50 393
3,4-Dimethylbenzenesulfonamide Ill 396
3,5-Dimethylbenzenesulfonamide 87 395
2,4-Dimethylbenzenesulfonamlide 43 393
3,5-Dimethylbenzene sulfonamlide 57 394
2,3-Dimethylbenzene sulfonic acid 75 373
2,4-Dimethylbenzene sulfonic acid 32 372
2,5-Dimethylbenzene sulfonic acid 48 372
2,6-Dimethylbenzene sulfonic acid 13 371
3,4-Dimethylbenzene sulfonic acid 40 372
3,5-Dimethylbenzene sulfonic acid 28 371
2,3-Dimethylbenzenesulfonyl chloride 33 381
2,4-Dimethylbenzenesulfonyl chloride 15 381
2,5-Dimethylbenzenesulfonyl chloride 11 381
2,6-Dimethylbenzenesulfonyl chloride 23 381
3,4-Dimethylbenzenesulfonyl chloride 40 382
3,5-Dimethylbenzenesulfonyl chloride 126 385
4,4'-Dimethylbenzhydrol 38 89
4,4'-Dimethylbenzil 133 176
1,2-Dimethylbenzimidazole 71 324
1,2-Dimethylbenzimidazole 264 438
1,5-Dimethylbenzirmdazole 60 324
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Compound Page
No. No.

2,3-Dimethylbenzoic acid 242 431
2,4-Ditnethylbenzoic acid 169 200

1 1 318 431
2,5-DimethyIbenzoic acid 179 200

11 281 431
2,6-Dimethylbenzoic acid 185 430
3,4-Dimethylbenzoic acid 257 203

1 370 432
3,5-Dimethylbenzoic acid 259 203

1 344 432
2,6-Dimethylbenzonitnle 116 362
2,2'-Dimethylbenzophenone 86 174
4,4'-Dimethylbenzophenone 118 176
2,3-Dimethyl-l,4-benzoqumone 3 181
2,5-Dimethyl-l,4-benzoqumone 15 182
2,6-Dimethyl-l,4-benzoqumone 7 181
a, 4-Di methyl benzyl alcohol 110 85
N,N-Dimethylbenzylamme 306 438
2,4-Dimethylbenzylamme 119 298
3,5-DimethylbenzyIamme 123 299
Di-(4-methylbenzyl)sulfide 44 426
N.N-Diraethylbenzyl sulfonamide 33 393
7,7-Dimethylbicyclo(3,l,l)heptane 140 5
2,3-Dimethylbicyclo(2,l,l)hept-2-ene 250 20
6,6'-Dimethyl-2,2'-b!pyndyl 53 324
2,3-Dimethyl-l,3-butadiene 52 13
2,2-Dimethylbutanamide 227 237
d,/-2,3-Dimethylbutanamide 228 237
3,3-Dimethylbutanamide 230 237
2,2-Dimethylbutananihde 81 233
d,;-2,3-Dimethylbutanamlide 47 232
3,3-Dimethylbutanamhde 229 237
2,2-Dimethylbutane 18 3
2,3-Dimethylbutane 20 3
3,3-Dimethylbutanesulfonamide 28 393
3,3-Dimethylbutane-l-sulfonyl chloride 28 381
2,2-DimethyIbutanoic acid 21 190
d,/-2,3-Dimethylbutanoic acid 24 190
3,3-Dimethylbutanoic acid 17 190
2,2-Dimethyl-l-butanol 31 81
2,3-Dimethyl-l-butanol 38 82
2,3-Dimethyl-2-butanol 17 80
3,3-Dimethyl-2-butanol 16 80
3,3-D!methyl-2-butanone 12 161
2,3-Dimethyl-l-butene 34 13
2,3-Dimethyl-2-butene 60 14
3,3-Dimethyl-l-butene 25 12
Dimethyl sec-butyl amine 405 439
l,3-Dimethyl-5-<err-butylbenzene 83 38
Di-(3-methylbutyl)sulfide 50 421
3,3-Dimethyl-l-butyne 8 28
2,2-Dimethylbutync acid 464 433
Dimethyl d-camphorate 308 267
2,6-Dimethylcarbazole 449 317
3,6-Dimethylcarbazol 444 317
Dimethylethylcarbinyl acetate 50 252
Dimethyl carbonate 18 250
3,5-Dimethylcatechol 102 101
1,4-Dimethylchrysene 144 49
2,8-Dimethylchrysene 192 51
6,12-Dimethylchrysene 194 51
Dimethyl citraconate 196 260
1,1-Dimethylcyclohexane 70 4
cis-l,2-Dimethylcyclohexane 86 4
ir<ms-l,2-Dimethylcyclohexane 78 4
cis-l,3-Dimethylcyclohexane 71 4
«rans-l,3-Dimethylcyclohexane 81 4
c!s-l,4-Dimethylcyclohexane 80 4
<r<ms-l,4-Dimethylcyclohexane 69 4
5,5-Dimethyl-l,3-cyclohexanedione 181 178
2,2-Dimethylcyclohexanol 77 84

Compound Page
No. No.

c;s-2,4-Dimethylcyclohexanol 74 84
(rans-2,4-Dimethylcyclohexanol 71 83
cis-2,5-Dimethylcyclohexanol 70 83
frans-2,5-Dimethylcyclohexanol 76 84
2,6-Dimethylcyclohexanol 69 83
3,3-Dimethylcyclohexanol 88 84
3,4-Dimethylcyclohexanol 92 84
cis-3,5-Dimethylcyclohexanol 89 84
(rans-3,5-Dimethylcyclohexanot 90 84
2,2-Dimethylcyclohexanone 109 164
2,3-Dimethylcyclohexanone 125 165
c!s-2,4-Dimethylcyclohexanone 123 165
«rans-2,4-Dimethylcyclohexanone Ill 164
d-2,5-Dimethylcyclohexanone 116 164
d,;-2,5-DimethylcycIohexanone 113 164
2,6-Dimethylcyclohexanone 118 165
3,3-Dimethylcyclohexanone 127 165
3,4-Dimethylcyclohexanone 141 165
cis-3,5-Dimethylcyclohexanone 136 165
/rans-3,5-Dimethylcyclohexanone 131 165
4,4-Dimethylcyclohexanone 26 173
1,2-Dimethylcyclohexene 239 19
1,3-Dimethylcyclohexene 240 19
1,4-Dimethylcyclohexene 223 19
1,5-Dimethylcyclohexene 224 19
1,6-Dimethylcyclohexene 232 19
3,3-Dimethylcyclohexene 201 18
4,4-Dimethylcyclohexene 197 18
l,2-Dimethylcyclohexen-3-one 95 170
l,5-Dimethylcyclohexen-3-one 164 166
l,5-Dimethylcyclohexen-4-one 147 165
2,5-Dimethylcyclohexen-3-one 143 165
5,5-Dimethylcyclohexen-3-one 79 170
1,2-Dimethylcyclooctatetraene 11 25
1,1-Dimethylcyclopentane 32 3
c(s-l,2-Dimethylcyclopentane 43 3
frans-l,2-Dimethylcyclopentane 38 3
cis-l,3-DimethyIcyclopentane 36 3
rrans-l,3-DimethyIcyc!opentane 35 3
3,3-Dimethylcyclopentanone 73 163
1,2-Dimethylcyclopentene 136 16
1,3-Dimethylcyclopentene 99 15
1,4-Dimethylcyclopentene 102 15
3,3-Dimethylcyclopentene 94 15
2,3-Dimethyl-2-cyclopentenone 100 170
1,1-Dimethylcyclopropane 9 3
cis-l,2-Dimethy!cyclopropane 15 3
<rans-l,2-Dimethylcyclopropane 11 3
as-l,l-Dimethyl-2,3-cyclopropanedicarboxyhc

acid 81 429
(rons-l,l-Dimethyl-2,3-cyclopropanedicarboxylic

acid 255 431
1,10-Dimethyl-cis-decahydronaphthalene 255 7
1,10-Dimethyl-frans-decahydronaphthalene 252 7
r,10-Dimethyl-l,2-dibenzanthracene 125 48
4,4'-Dimethyldibenzylamme 11 303
2,3-Dimethyl-l,4-dmitrobenzene 61 339
2,4-Dimethyl-l,3-dimtrobenzene 54 339
2,5-Dimethyl-l,3-dinitrobenzene 88 340
2,5-Dimethyl-l,4-dmitrobenzene 102 341
3,4-Dimethyl-l,2-dmitrobenzene , 49 338
3,5-Dimethyl-l,2-dimtrobenzene 93 340
3,5-Dimethyl-l,4-dinitrobenzene 72 340
3,6-Dimethyl-l,2-dmitrobenzene 63 339
4,5-Dimethyl-l,2-dmitrobenzene 82 340
4,5-Dimethyl-l,3-dimtrobenzene 42 338
4,6-Dimethyl-l,3-dtnitrobenzene 64 339
3,5-Dimethyl-2,4-dmitrophenol 249 109
Dimethylethyl acetic acid 21 190
Dimethyl ethyl amine 2 319

372 439
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l,2-Dimethyl-3-ethylbenzene 47 37
l,2-Dimethyl-4-ethyIbenzene 39 36
l,3-Dimethyl-2-ethylbenzene 40 36
l,3-Dimethyl-4-ethylbenzene 37 36
l,3-Dimethyl-5-ethylbenzene 30 36
l,4-Dimethyl-2-ethylbenzene 33 33
3,3-Dimethyl-2-ethyl-l-butene 155 17
2,2-Dimethylethylene sulfide 4 423
2,2-Dimethyl-3-ethylhexane 172 5
2,2-Dimethyl-4-ethylhexane 134 5
2,3-Dimethyl-3-ethylhexane 231 6
2,3-Dimethyl-4-ethylhexane 203 6
2,4-Dimethyl-3-ethyIhexane 199 6
2,4-Dimethyl-4-ethylhexane 171 5
2,5-Dimethyl-3-ethylhexane 167 5
3,3-Dimethyl-4-ethylhexane 208 6
3,4-Dimethyl-3-ethylhexane 233 7
2,2-Dimethyl-3-ethylpentane 97 4
2.3-Dimethyl-3-ethylpentane 122 5
2,4-Dimethyl-3-ethyIpentane 104 4
2,6-Dimethyl-4-ethylpyndme 47 320
3,5-Dimethyl-2-ethylpyridme 55 320
1,7-Dimethylfluorene Ill 47
N,N-Dimethylformamide 1 230
Dimethyl fumarate 135 280
2,5-Dimethylfuran 32 132
Dimethyl glutarate 206 260
3,3-Dimethylglutanc acid 238 431
Dimethylglycohc acid 80 196
2,6-Dimethyl-l,3-heptadiene 251 20
2,6-Dimethyl-l,5-heptadiene 254 20
2,6-Dimethyl-2,4-heptadiene 247 20
2,6-Dimethyl-2,5-heptadiene 279 21
3,5-Dimethyl-2,4-heptadiene 233 19
3,6-Dimethyl-2,4-heptadiene 259 20
2,2-Dimethylheptane 91 4
2,3-Diraethylheptane 117 4
2,4-Dimethylheptane 93 4
2,5-DimethyIheptane 100 4
2,6-Dimethylheptane 99 4
3,3-Dimethylheptane 106 4
3,4-Dimethylheptane 118 5
3,5-Dimethylheptane 101 4
4,4-Dimethylheptane 98 4
2,6-Dimethyl-4-heptanol 63 83
2,2-Dimethyl-3-heptanone 100 164
2,5-Dimethyl-4-heptanone 103 164
2,6-Dimethyl-4-heptanone 101 164
3,5-Dimethyl-4-heptanone 93 164
2,6-Dimethyl-2-heptene 225 19
2,3-Dimethyl-2-hepten-6-one 45 169
2,4-Dimethyl-2,4-hexadiene 184 18
2,5-Dimethyl-l,3-hexadiene 195 18
2,5-Dimethyl-l,5-hexadiene 203 18
2,5-Dimethyl-2,4-hexadiene 235 19
3,3-Dimethyl-l,5-hexadiene 121 16
3,4-Dimethyl-l,5-hexadiene 122 16
3,4-Diraethyl-2,4-hexadiene 228 19
3,5-Dimethylhexahydrobenzaldehyde 19 150
2,2-Dimethylhexane 47 3
2,3-Dimethylhexane 57 3
2,4-Dimethylhexane 50 3
2,5-Dimethylhexane 48 3
3,3-Dimethylhexane 53 3
3,4-Dtmethylhexane 63 4
2,5-Dimethyl-3,4-hexanedione 63 163
2,2-Dimethylhexanoic acid 41 191
2,2-Dimethyl-3-hexanone 57 163
2,4-Dimethyl-3-hexanone 53 162
3,4-Dimethyl-2-hexanone 83 163
4,4-Dimethyl-3-hexanone 68 163

Compound Page
No. No.

2,2-Dimethyl-c!s-3-hexene 134 16
2,2-Dimethyl-(rarcs-3-hexene 118 16
2,3-Dimethyl-l-hexene 161 17
2,3-Dimethyl-2-hexene 214 19
2,3-Dimethyl-3-hexene 182 18
2,4-Dimethyl-l-hexene 164 17
2,4-Dimethyl-2-hexene 162 17
2,4-Dimethyl-cis-3-hexene 154 17
2,4-Dimethyl-(rans-3-hexene 147 17
2.5-Dimethyl-l-hexene 165 17
2,5-Dimethyl-2-hexene 172 17
2,5-Dimethyl-3-hexene 123 16
3,3-Dimethyl-l-hexene 130 16
3,4-Dimethyl-l-hexene 167 17
3,4-Dimethyl-2-hexene 192 18
3,4-Dimethyl-(rans-3-hexene 215 19
3,5-Dimethyl-l-hexene 129 16
3,5-Dimethyl-2-hexene 169 17
4,4-Dimethyl-l-hexene 144 17
4,4-Dimethyl-2-hexene 138 16
4,5-Dimethyl-l-hexene 152 17
4,5-Dimethyl-2-hexene 157 17
5,5-Dimethyl-l-hexene 124 16
5,5-Dimethyl-c;s-2-hexene 140 16
5,5-Dimethyl-frans-2-hexene 131 16
3,4-Dimethyl-3-hexen-2-one 84 163
4,5-Dimethyl-4-hexen-3-one 99 164
4,5-Dimethyl-5-hexen-3-one 92 164
5,5-Dimethyl-3-hexen-2-one 55 170
sy/n-Dimethylhydrazine 21 295
unsym-Dimethylhydrazine 14 295
2,3-Dimethylhydroqumone 549 125
2,5-Dimethylhydroqumone 540 124
2,6-Dimethylhydroqumone 377 115
N,N-Dimethyl-3-hydroxyanilme 51 324
N,N-Dimethyl-4-hydroxyanihne 46 323
2,4-Dimethyl-6-hydroxyanilme 366 314
2,5-Dimethyl-4-hydroxyanilme 454 317
2,6-Dimethyl-4-hydroxyanihne 393 315
3,5-Dimethyl-2-hydroxyanilme 301 312
3,5-Dimethyl-4-hydroxyanilme 310 312
4,5-Dimethyl-2-hydroxyamlme 382 315
4,5'-Dimethyl-2-hydroxyazobenzene 235 108
2,6-Dimethyl-4-hydroxybenzene-l,3-

disulfonamide 332 405
3,5-Dimethyl-2-hydroxybenzene-l,4-

disulfonamide 166 398
2,6-Dimethyl-4-hydroxybenzene-l,3-

disulfonanilide 326 404
2,6-Dimethyl-4-hydroxybenzene-l,3-

disulfonic acid 157 376
4,6-Dimethyl-2-hydroxy benzene-l,3-disulfonic

acid 64 373
3,5-Dimethyl-2-hydroxybenzene-l,3-disulfonyl

chloride 116 384
3,5-Dimethy!-2-hydroxybenzenesulfonanihde 103 395
3,5-Dimethyl-2-hydroxybenzenesulfonic acid 5 380
2,6-Dimethyl-4-hydroxybenzenesulfonyt

chloride 181 387
2,6-Dimethyl-4-hydroxybenzonitnle 38 434
3,5-Dimethyl-4-hydroxybenzomtrile 40 434
Dimethyl (2-hydroxyethyl) amme 319 438
2,2-Dimethyl-3-hydroxypropionaldehyde 84 157
2,4-Dimethyl-8-hydroxyquino!me 18 434
3,4-Dimethyl-8-hydroxyqumolme 13 434
2,4-Diniethylimidazole 297 438
3,5-Dimethylmdole 116 306
Dimethyl isobutyl amme 365 439
Dimethyl isophthalate 93 277
Dimethyl isopropyl amme 397 439
l,4-Dimethyl-7-isopropylazulene 6 43
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l,2-DimethyI-3-isopropylbenzene 71 38
l,2-Dimethyl-4-isopropylbenzene 69 38
l,3-DimethyI-2-isopropylbenzene 61 37
l,3-Dimethyl-4-isopropylbenzene 62 37
l,3-Dimethyl-5-isopropylbenzene 51 37
l,4-Dimethyl-2-isopropylbenzene 56 37
Dimethyl isopropyl carbmol 17 80
l,7-Dimethyl-4-isopropylnaphthalene 43 44
2,4-Dimethyl-3-isopropylpentane 169 5
Dimethyl itaconate 41 275
Dimethyl /-malate 263 264
Dimethyl maleate 179 259
Dimethyl malonate 142 257
Dimethylmalonic acid 313 206

1 170 430
Dimethylmalonomtrile 20 357
Dimethyl mesaconate 175 259
Dimethyl mesotartarate 144 280
3,3-Dimethyl-l-methoxy-2-butanone 87 163
2,4-Dimethyl-2-methoxyphenol 286 111
2,2-Dimethyl-3-methylene-bicyclo(2,2,l)heptene.. 10 26
2,2-Dimethyl-5-methylene-bicyclo(2,2,l)heptane .. 278 21
3,5-Dimethyl-4-(methylsulfonyl)phenol 37 434
Dimethyl mucate 168 281
Dimethyl naphthalate 137 280
1,3-Dimethylnaphthalene 155 41
1,4-Dimethylnaphthalene 159 41
1,5-Dimethylnaphthalene 75 46
1,6-Dimethylnaphthalene 154 41
1,7-Dimethylnaphthalene 153 41
1,8-Dimethylnaphthalene 53 45
2,3-Dimethylnaphthalene 109 47
2,6-Dimethylnaphthalene 114 47
2,7-Dimethylnaphthalene 100 47
l,3-Dimethyl-2-naphthol 158 104
l,4-Dimethyl-2-naphthol 326 113
2,4-Dimethyl-l-naphthol 139 103,
3,4-Dimethyl-l-naphthol 276 110
2,5-Dimethyl-l,4-naphthoqumone 9 181
3,7-Dimethyl-l,2-naphthoqumone 20 182
l,4-Dimethyl-2-naphthylamme 119 306
N,N-Dimethyl-a-naphthylamme 101 321
N.N-Dimethyl-jS-naphthylamme 22 323
2,6-Dimethyl-l-naphthylamme 161 307
3,6-Dimethyl-2-naphthylamme 313 312
3,7-Dimethyl-2-naphthylamme 286 311
Dimethylneopentylacetic acid 33 194
N,N-Dimethyl-2-nitroanilme 1 322
N,N-Dimethyl-3-nitroamlme 33 323

60 436
N,N-Dimethyl-4-mtroaniline 17 436
2,3-Dimethyl-4-nitroanilme 36 436
2,4-Dimethyl-5-nitroamline 270 311
2,5-Dimethyl-4-nitroanilme 325 313
2,6-Dimethyl-4-nitroamlme 23 436
3,5-Dimethyl-4-nitroanilme 57 436
4,6-Dimethyl-2-nitroanilme 123 306
l,2-Dimethyl-3-nitrobenzene 30 336
l,3-Dimethyl-2-nitrobenzene 24 336
l,3-Dimethyl-4-mtrobenzene 29 336
l,4-Dimethyl-2-nitrobenzene 27 336
3,4-Dimethyl-l-nitrobenzene 4 337
3,5-Dimethyl-l-mtrobenzene 41 338
2,4-Dimethyl-3-nitrobenzenesulfonamide 205 399
2,4-Dimethyl-5-nitrobenzenesulfonamide 260 402
2,4-Dimethyl-6-mtrobenzenesulfonamide 40 393
2,5-Dimethyl-3-nitrobenzenesulfonamide 207 399
2,5-Dimethyl-4-mtrobenzenesulfonamide 307 403
2,5-Dimethyl-6-mtrobenzenesulfonamide 284 403
3,4-Dimethyl-5-nitrobenzenesulfonamide 230 400
2,5-Dimethyl-3-nitrobenzenesufonanihde 107 396

Compound Page
No. No.

2,5-Dimethyl-4-mtrobenzenesulfonanilide 78 394
2,5-Dimethyl-6-mtrobenzenesulfonanihde 237 401
2,4-Dimethyl-3-mtrobenzenesulfonic acid 86 373
2,4-Dimethyl-5-nitrobenzenesulfonic acid 120 375
2,5-Dimethyl-3-nitrobenzenesulfonic acid 87 374
2,5-Dimethyl-4-nitrobenzenesulfonic acid 145 376
2,5-Dimethyl-6-nitrobenzenesulfomc acid 134 375
2,4-Dimethyl-3-nitrobenzenesulfonyl chloride .... 134 385
2,4-Dimethyl-5-mtrobenzenesulfonyl chloride .... 143 385
2,5-Dimethyl-3-mtrobenzenesulfonyl chloride .... 60 382
2,5-Dimethyl-4-mtrobenzenesulfonyl chloride .... 87 383
2,5-Dimethyl-6-mtrobenzenesulfonyl chloride .... 167 386
3,4-Dimethyl-5-nitrobenzenesulfonyl chloride .... 80 383
2,6-Dimethyl-4-mtrophenol 25 434
3,5-Dimethyl-4-mtrophenol 39 434
Dimethyl-3-mtrophthalate 96 278
Dimethyl-4-nitrophthalate 89 277
N,N-Dimethyl-4-nitrosoanilme 50 324
2,3-Dimethyl-2-norbornene 250 20
2,4-Dimethyl-2,4-octadiene 289 22
2,6-Dimethyl-2,5-octadiene 12 25
2,6-Dimethyl-2,6-octadiene 296 22
2,6-Dimethyl-2,7-octadiene 286 21
2,7-Dimethyl-2,6-octadiene 292 22
3,6-Dimethyl-2,6-octadiene 285 21
3,7-Dimethyl-2,4-octadiene 293 22
4,4-Dimethyl-l,7-octadiene 265 21
4,5-Dimethyl-2,6-octadiene 283 21
2,2-Dimethyloctane 156 5
2,3-Dimethyloctane 205 6
2,4-Dimethyloctane 160 5
rf,/-2,5-Dimethyloctane 162 5
2,6-Dimethyloctane 182 6
2,7-Dimethyloctane 176 5
3,3-Dimethyloctane 188 6
3,4-Dimethyloctane 212 6
3,5-Dimethyloctane 178 6
3,6-Dimethyloctane 177 6
4,4-Dimethyloctane 185 6
4,5-Dimethyloctane 189 6
2,6-Dimethyl-l-octene-8-carboxylic acid 49 191
2,6-Dimethyl-l-octen-8-carboxyhc acid 12 192
2,6-Dimethylol-4-methylphenol 91 434
2,4-Dimethylolphenol 85 434
2,6-Dimethylolphenol 83 434
Dimethyl oxalate 73 276
2,4-Dimethyl-l,3-pentadiene 101 15
2,4-Dimethyl-2,3-pentadiene 89 15
4,4-Dimethyl-l,2-pentadiene 77 14
3,3-Dimethylpentanal 40 146
2,2-Dimethylpentane 27 3
2,3-Dimethylpentane 33 3
2,4-Dimethylpentane 28 3
3,3-Dimethylpentane 31 3
2,3-Dimethylpentanoic acid 18 192
4,4-Dimethylpentanoic acid 434 432
2,4-Dimethyl-l-pentanol 53 82
2,4-Dimethyl-3-pentanol 34 81
3,3-Dimethyl-l-pentanol 40 146
2,2-Dimethyl-3-pentanone 23 161
2,4-Dtmethyl-3-pentanone 20 161
3,3-Dimethyl-2-pentanone 26 162
3,4-Dimethyl-2-pentanone 42 162
2,3-Dimethyl-l-pentene 84 15
2,3-Dimethyl-2-pentene 113 16
2,4-Dimethyl-2-pentene 82 15
3,3-Dimethyl-l-pentene 69 14
3,4-Dimethyl-l-pentene 80 15
3,4-Dimethyl-2-pentene 91 15
4,4-Dimethyl-l-pentene 58 14
4,4-Dimethyl-cis-2-pentene 79 14
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4,4-Dimethyl-/rans-2-pentene 68 14
3,4-Dimethyl-3-penten-2-one 61 163
3,4-DimethyI-4-penten-2-one 51 162
4,4-Dimethyl-l-pentyne 19 28
4,4-Dimethyl-2-pentyne 23 29
1,2-Dimethylphenanthrene 145 49
1,3-Dimethylphenanthrene , 68 45
1,4-Dimethylphenanthrene 26 44
1,5-Dimethylphenanthrene 38 44
1,6-Dimethylphenanthrene 88 46
1,7-DimethyIphenanthrene 86 46
1,8-Dimethylphenanthrene 180 50
1,9-Dimethylphenanthrene 89 46
2,3-Dimethylphenanthrene 72 46
2,4-Dimethylphenanthrene 115 47
2,5-Dimethylphenanthrene 20 43
2,6-Dimethylphenanthrene 7 43
2,7-Dimethylphenanthrene 105 47
2,9-Dimethylphenanthrene 37 44
3,4-Dimethylphenanthrene 45 44
3,5-Dimethylphenanthrene 29 44
3,6-Dimethylphenanthrene 142 49
2,3-Dimethylphenol 109 103

114 435
2,4-Dimethylphenol 8 96

113 435
2,5-Dimethylphenol 108 102

107 435
2,6-Dimethylphenol 115 435
3,4-Dimethylphenol 69 100

Ill 435
3,5-Dimethylphenol 82 100

102 434
(2,6-Dimethylphenoxy)acetic acid 193 430
2,4-DimethyIphenyl acetate 224 262
2,5-DimethylphenyI acetate 256 264
2,6-Dimethylphenyl acetate 207 261
3,4-Dimethylphenyl acetate 10 273
3,5-Dimethylphenyl acetate 1 272
l,l-Dimethyl-2-phenylelhanol 4 88
sym-Dimethyl-p-phenylenediamine 61 304
2,2-Dimethyl-l-phenylpropane 32 36
3,4-Diraethyl-l-phenylpyrazole 108 321
3,5-Dimethyl-l-phenylpyrazole 104 321
2,3-Dimethyl-l-phenyl-5-pyrazolone 72 324
Dimethyl phthalate 332 269
3,4-Dimethylphthalic anhydride 56 226
4,5-Dimethylphthahc anhydride 78 226
Dimethyl pimelate 9 272
cis-2,5-Dimethylpiperazme 239 310
rra/JS-2,5-Dimethylpiperazine 247 310
1,2-Dimethylpiperidme 377 439
cis-2,6-Dimethylpiperidme 457 439
2,6-Dimethylpipendme 45 296
2,2-Dimethylpropane 7 3
2,2-Dimethyl-l-propanol 28 89
Dimethylpropyl amine 371 439
2,2-Dimethyl-n-propylamine 369 439
l,2-Dimethyl-3-propylbenzene 96 38
l,2-Dimethyl-4-propylbenzene 91 38
l,3-Dimethyl-4-propyIbenzene 84 38
1,3-Dimethyl-S-propylbenzene 92 38
l,4-Dimethyl-2-propylbenzene 76 38
Dimethyl n-propyl carbmol 19 81
1,3-Dimethylpyrazole 15 319

82 436
3,5-Dimethylpyrazole 151 437
2,3-Dimethylpyridme 31 319

265 438
2,4-Dimethylpyndme 25 319

271 438

Compound Page
No. No.

2,5-Dimethylpyridme 26 319
257 438

2,6-Dimethylpyridme 18 319
266 438

3,4-Dimethylpyndme 32 319
261 438

3,5-Dimethylpyridme 40 319
4,6-Dimethylpynmidine 2 323
1,2-Dimethylpyrrolidme 5 319

376 439
1,3-Dimethylpyrrolidme 6 319
2,4-Dimethylpyrrohdine 38 296
2,5-Dimethylpyrrohdme 37 296
l,2-Dimethyi-2-pyrrolme 469 439
2,3-Dimethylqumoline 37 323
2,4-Dimethylquinolme 96 321
2,6-Dimethylquinohne 32 323
2,8-DimethyIquinolme 3 323
3,4-Dimethylquinolme 42 323
4,6-Dimethylquinolme 87 321
4,7-Dimethylquinolme 107 321
4,8-Dimethylquinolme 30 323
5,8-Dimethylqumohne 102 321
6,8-Dimethylquinolme 98 321
2,5-Dimethylresorcmol 419 118
4,6-Dimethylresorcmol 295 111
Dimethyl sebacate 17 273
2,2'-Dimethylstilbene 84 46
3,3'-Dimethylstilbene 34 44
Dimethyl suberate 313 268
Dimethyl succmate 1 273
d,/-2,3-Dimethylsuccimc acid 458 432
meso-2,3-Dimethylsuccimc acid 246 431
CX,a-Dimethylsuccimc anhydride 5 225
unsym-Dimethylsuccinic anhydride 5 225
c!s-a,/S-Dimethylsuccmic anhydride 36 225
!rorts-a,/3-Dimethylsuccinic anhydride 14 225
d,/-2,3-Dimethylsuccinomtnle 70 360
meso-2,3-Dimethylsuccinonitrile 43 358
Dimethyl sulfate 150 257
Dimethyl sulfide 1 420
Dimethyl d-tartarate 87 277
Dimethyl d,/-tartarate 127 279
Dimethyl tartaronate 72 276
Dimethyl terephthalate 161 281
l,l-Dimethyl-l,2,3,4-tetrahydronaphthalene 117 39
l,5-Dimethyl-l,2,3,4-tetrahydronaphthalene 140 40
2,2-Dimethyl-l,2,3,4-tetrahydronaphthalene 129 40
2,5-Dimethyl-l,2,3,4-tetrahydronaphthalene 135 40
2,6-Dimethyl-l,2,3,4-tetrahydronaphthalene 138 40
2,7-Dimethyl-l,2,3,4-tetrahydronaphthalene 137 40
2,8-Dimethyl-l,2,3,4-tetrahydronaphthalene 136 40
5,6-Dimethyl-l,2,3,4-tetrahydronaphthalene 147 40
5,7-Dimethyl-l,2,3,4-tetrahydronaphthalene 149 40
5,8-Dimethyl-l,2,3,4-tetrahydronaphthalene 150 41
6,7-Dimethyl-l,2,3,4-tetrahydronaphthalene 148 40
l,3-Dimethyl-l,2,3,4-tetrahydroquinoline 4 322
2,3-Dimethyl-l,2,3,4-tetrahydroquinohne 25 303
2,3-Dimethyl-5,6,7,8-tetrahydroquinoline 12 323
2,4-Dimethyl-5,6,7,8-tetrahydroquinoline 84 321
DL-2,6-Dimethyl-l,2,3,4-tetrahydroquinoline 7 303
1,1-Dimethyltetralm 117 39
1,5-Dimethyltetralm 140 40
2,2-Dimethyltetralm 129 40
2,5-Dimethyltetralm 135 40
2,6-Dimethyltetralm 138 40
2,7-Dimethyltetralm 137 40
2,8-Dimethyltetralm 136 40
5,6-Dimethyltetralm 147 40
5,7-Dimethyltetrahn 149 40
5,8-Dimethyltetralm 150 41
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Compound Page
No. No.

6,7-Dimethyltetralm 148 40
l,l-Dimethyl-2-tetralone 83 170
2,4-Dimethyltetramethylene sulfide 52 424
cis-2,5-Dimethyltetramethy!ene sulf ide 21 423
rrartS-2,5-Dimethyltetramethylene-suifide 20 423
2,2-Dimethylthietane 11 423
2,4-Dimethylthietane 9 423
2,2-Dimethylthurane 4 423
l,4-(Dimethylthio)benzene 14 416
2,4-Dimethylthiolane 52 424
«s-2,5-Dimethylthiolane 21 423
rrans-2,5-Dimethylthiolane 20 423
2,3-Dtmethylthiophene 19 423
2,4-Dimethylthiophene 17 423
2,5-Dimethylthiophene 16 423
3,4-Dimethylthiophene 22 423
2,4-Dimethylthiophenol 39 414
2,5-Dimethylthiophenol 38 414
2,6-Dimethyl-l,4-thioxane 33 424
3,5-Dimethyl-l,4-thioxane 36 424
N,N-Dimethyltoluene-4-sulfonamide 22 392
N,N-Dimethyl-m-toluidme 65 320
N.N-Dimethyl-o-tolmdine 46 320
N,N-Dimethyl-p-toluidme 62 320
2,2-DimethyItnmethylene sulfide 11 423
2,4-Dimethyltnmethylene sulfide 9 423
sym-Dimethylurea 145 234
unsym-Dimethylurea 381 242
N,N-Dimethyl-m-2-xyIidme 56 320
N,N-Dimethyl-m-4-xyhdine 59 320
N,N-Dimethyl-p-2-xyhdine 58 320
Di-1-naphthastiFbene 161 49
Di-2-naphthastilbene 196 51
Di-(l-naphthyl)acetyl chloride 33 217
N,N'-Di-(l-naphthyl)benzene-l,3-disulfonamide... 425 408
Di-1-naphthylethylene 161 49
Di-2-naphthylethylene 196 51
Di-1-naphthyl ketone 128 176
l,l '-Dinaphthylmethane 112 47
Di-(l-naphthyl) sulfide 61 426
l,2'-Dmaphthyl sulfide 70 426
Di-(2-naphthyl) sulfide 71 426
Dmeopentylacetic acid 93 196
3,8-Dimtroacenaphthene 105 341
2,4-Dinitroamlme 391 315

2 436
2,6-Dinitroamlme 311 312
2,4-Dinitroamsole 67 339
9,10-Dmitroanthracene 139 343
1,3-Dinitroanthraqumone 133 342
1,5-Dimtroanthraquinone 143 343
1,6-Dinitroanthraqumone 134 342
1,7-Dimtroanthraqumone 140 343
1,8-Dimtroanthraqumone 142 343
2,7-Dimtroanthraqumone 137 342
2,2'-Dmitroazobenzene 126 342
4,4'-Dmitroazobenzene 128 342
2,4-Dmitrobenzamide 436 243
3,5-Dimtrobenzamide 385 242
3,5-Dimtrobenzamlide 483 245
1,2-Dimtrobenzene 80 340
1,3-Dimtrobenzene 60 339
1,4-Dinitrobenzene 114 341
2,4-Dimtrobenzenesulfonamide 153 397
3,5-Dmitrobenzenesulfonamide 397 407
2,4-Dimtrobenzenesulfomc acid 60 373
3,5-Dmitrobenzenesulfonic acid 180 377
2,4-Dmitrobenzenesulfonyl chloride 154 386
3,5-Dimtrobenzenesulfonyl chloride 148 385
2,3-Dimtrobenzoic acid 32 429
2,4-Dimtrobenzoic acid 287 204

11 16 429

Compound Page
No. No.

2,5-Dmitrobenzoic acid 25 429
2,6-Dmitrobenzoic acid 7 429
3,4-Dimtrobenzoic acid 119 430
3,5-Dimtrobenzotc acid 328 206

120 430
2,4-Dmitrobenzoic anhydride 68 226
3,5-Dmitrobenzoic anhydride 48 226
2,4-Dmitrobenzonitnle 144 363
2,6-Dmitrobenzonitnle 69 360
3,5-Dmitrobenzoyl bromide 4 220
2,4-Dimtrobenzoyl chloride 8 216
3,5-Dmitrobenzoyl chloride 14 216
Di-(4-nitrobenzyl) sulfide 73 427
2,2-Dmitrobiphenyl 91 340
2,4'-Dmitrobiphenyl 65 339
3,3'-Dmitrobiphenyl 124 342
4,4'-Dimtrobiphenyl 132 342
3,5-Dimtrocatechol 422 118
4,6-Dimtro-nt-cresol 195 106
4,6-Dinitro-o-cresol 147 104
2,2'-Dmitrodiphenylmethane 108 341
2,4'-Dmitrodiphenylmethane 81 340
3,3'-Dimtrodiphenylmethane 115 341
4,4'-Dmitrodiphenylmethane 119 342
2,4-Dmitrodiphenyl sulfide 64 426
l,3-Dmitro-4-ethoxvbenzene 58 339
2,5-Dmitrofluorene 125 342
2,6-Dinitrohydroqumone 325 113

7 434
3,5-Dmitro-2-hydroxyanihne 380 315
3,5-Dimtro-2-hydroxybenzoic acid 284 204
2,6-Dimtro-4-iodophenol 238 108
4,6-Dmitro-2-iodophenol 211 107
2,4-Dmitromesitylene 55 339
l,3-Dimtro-4-methoxybenzene , 67 339
2,6-Dimtro-4-methylaniline 377 315

3 436
3,5-Dinitro-4-methylbenzoic acid 136 430
4,6-Dmitro-2-methylphenol 147 104
4,6-Dimtro-3-methylphenol 195 106
1,2-Dimtronaphthalene 73 340
1,3-Dimtronaphthalene 99 341
1,4-Dmitronaphthalene 92 340
1,5-Dmitronaphthalene 127 342
1,6-Dimtronaphthalene 109 341
1,8-Dmitronaphthalene 110 341
2,7-Dimtronaphthalene 131 342
l,6-Dimtro-2-naphthol 496 122
2,4-Dmitro-l-naphthol 331 113
l,5-Dinitro-2-naphthylamine 409 316
l,8-Dinitro-2-naphthylamme 450 317
2,4-Dmitro-l-naphthylamine 453 317
2,5-Dimtrophenanthrenequmone 129 342
2,7-Dinitrophenanthrenequmone 141 343
2,4-Dimtrophenetole 58 339
2,4-nmitrophenol 243 108

6 434
2,5-Dmitrophenol 9 434
2,6-Dmitrophenol 70 100

5 434
3,4-Dimtrophenol 10 434
3,5-Dmitrophenol 298 111
(2,4-Dmitrophenyl)acetic acid 204 430
2,4-Dmitrophehyl hydrazme 416 316
2,4-Dmitrophenyl phenyl sulfide 64 426
Di-(2-nitrophenyl) sulfide 65 426
Di-(3-mtrophenyl) sulfide 75 427
Di-(4-nitrophenyl) sulfide 74 427
2,4-Dmitrophenyl sulfide 76 427
3,5-Dinitrophthahc anhydride 71 226
2,4-Dimtroresorcmol 369 115
4,6-Dmitroresorcinol 533 124
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3,5-Dimtrosalicylarmde 378 242
3,5-Dimtrosahcylic acid 284 204

1 455 120
2,2'-Dimtrostilbene 122 342
2,4-Dimtrostilbene 98 341
frans-4,4'-Dinitrostilbene 138 343
2,/3-Dinitrostyrene 75 340
4,/3-Dimtrostyrene 123 342
2,4-Dimtrothiophenol 43 417
2,3-Dmitrotoluene 33 338
2,4-DmitrotoIuene 37 338
2,6-Dimtrotoluene 35 338
3,4-Dmitrotoluene 31 338
3,5-DimtrotoIuene 62 339
Di-rt-octadecylamme 445 439
Dioctadecyl sulfide 39 426
Di-n-octylamme 451 439
Di-H-octyl ketone 50 173
Di-n-octyl sulfide 30 425
1,4-Dioxane 36 132
2,4-Dioxopentanoic acid 117 197

107 430
Di-rc-pentadecylamme 449 439
Dipentene 319 23
Dipentylacetylene 59 30
Di-n-pentylamme 461 439
2,2'-Diphenanilide 481 245
2,2'-Diphenic acid 354 208
2,2'-Diphenic acid diamide 452 244
2,2'-Diphemc acid dichlonde 22 216
2,2'-Diphenic acid mononttri le 212 366
2,2'-Diphenic anhydride 79 227
2,4'-Diphenol 418 118
1,2-Diphenoxyethane 52 139
1,3-Diphenoxypropane 38 138
Diphenylacetaidehyde 93 149
Diphenylacetamide 333 240
N,N-Diphenylacetamide 118 234
Diphenylacetanil ide 377 242
Diphenylacetic acid 222 202

" 273 431
Diphenylacetic anhydride 41 225
Diphenylacetom 56 174
1,1-Diphenylacetone 76 174
1,3-Diphenylacetone 19 172
Diphenylacetomtnle 95 361
Diphenylacetyl chloride 12 216
Sym-Diphenylacetylene 47 44
c!S-2,3-Diphenylacrylomtrile 110 362
fransr2,3-Diphenylacrylonitnle , 52 359
3,3-Diphenylacrylonitnle 49 359
Diphenyl adipate 140 280
2,2-Diphenyladipic acid 313 431
3,4-Diphenyladipic acid 326 431
Diphenylamme 62 304

19 436
Diphenyl ami noformyl chloride 21 216
2,2-Diphenylazelaic acid 351 432
2,6-Diphenyl-l,4-benzoqumone 17 182
rrans-fratti-l,4-Diphenyl-l,3-butadiene 155 49
2,3-Diphenylbutyronitnle 173 365
2,4-Diphenylbutyronitnle 8 355
Diphenylcarbamyl chloride 21 216
Diphenyl carbmol 39 89
Diphenyl carbonate 115 279
Diphenvl-4-i.arbonyl chloride 26 216
2,3-Diphenylcinnamonitnle 209 366
Diphenylclycolaldehyde 121 159
Diphenylene ketone oxide 189 178
1,1-Diphenylethane 160 41
1,2-Diphenylethane 27 44
1,2-Diphenylethanol 37 89

Compound Page
No. No.

Diphenvl ether 7 137
1,2-Diphenylethylamme 186 301
2,2-Diphenylethylamme 24 303
Di-(2-phenylethyl)sulf ide 53 426
N,N-Diphenylformamide 39 232
2,2-Diphenylglutanc acid 270 431
d,/-2,3-Diphenylglutaromononitnle 206 366
2,2-Diphenylglutaronitnle 90 361
2,4-Diphenylglutaronitnle 81 361
imsym-Diphenylhydrazine 14 303
Diphenylmethane 2 43
1,6-Diphenylnaphthalene 87 46
l,5-Diphenyl-3-pentadienone 145 177
l,5-Diphenyl-l,5-pentanedione 87 175
l,5-Diphenyl-3-pentanone 221 168
Diphenyl phthalate 108 278
2,2-Diphenylpimelic acid 340 432
l,3-Diphenyl-2-propanone 19 172
2,3-Diphenylpropionaldeh>de 34 154
2,2-Diphenylpropionic acid 265 204
a,a-Diphenylpropionyl chloride 23 216
/3,/3-Diphenvlpropiophenone 120 176
2,2-Diphenylpropylamme 7 302
2,3-Diphenylprop> lamine 187 301
Di-(3-phenylpropyl)sulfide 42 426
2,2-Diphen>lsubenc acid 349 432
Diphenyl succmate 152 281
d,/-2,3-Diphenylsuccmic acid 216 430
meso-2,3-Diphenylsuccimc acid 203 430
d,/-2,3-Diphenylsuccinomtrile 203 366
/-2,3-DiphenyIsuccinomtnle 232 367
Diphenvl sulfide 61 422
Diphenyl triketone 92 175
sym-Diphen\ lurea 488 245
unsym-Diphenylurea 399 242
2,3-Diphenylvaleromtnle 159 364
2,5-Diphenylvaleronitnle 100 361
Dipicolmonitnle 167 364
Dipicryl sulfide 77 427
Dipropargyl 29 29
Di-n-propylacetaldehyde 54 146
Di-n-propyl acetylene 43 29
Di-n-propyladipate 7 272
Di-rt-propylamme 36 296

447 439
N,N-Di-«-propylanilme 76 321

229 437
1,3-Dipropylbenzene 106 39
1,4-Dipropylbenzene 114 39
Di-n-propyl carbmol 48 82
Di-n-propyl carbonate 119 255
Dipropylcyanoacetamide 197 366
Di-n-propyl ether 30 132
3,3-Di-n-propylglutanc acid 236 431
Di-n-propyl ketone 52 162
Di-n-propyl maleate 10 272
Di-rt-propylmalonic acid 47 429
Dipropylmalonomtrile 23 358

51 359
Di-n-propyl oxalate 204 260
Di-n-propyl succmate 283 265
Di-n-propyl sulfide 26 420
Di-n-propyl d-tartarate 342 270
Di-n-propyl d,/-tartarate 16 273
2,2'-Dipyridylamme 49 324
4,4'-Dipyndylamine 101 325
l,2-Di-(2-pyrrolyl)ethanedione 94 325
rrans-frans-Distyryl 155 49
Ditetradecyl sulfide 25 425
Di-2-thenoylmethane 127 176
1,3-Dithiacyclopentane 43 424
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No No

1,3-Dithiane 27 425
1,4-Dithiane 62 426
Dithiocatechol 8 416
1,3-Dithiolane 43 424
Dithioresorcmol 6 416
DL-eryi/iro-Dithiothreitol 26 417
tfireo-Dithiothreitol 10 416
2,2'-Ditolylamme 59 304
Di-o-tolylamme 59 304
Di-4-tolyl carbmol 38 89
Di-2-tolyI carbonate 85 277
Di-3-tolyl carbonate 61 276
Di-4-tolyl carbonate 145 280
sym-Di-m-tolylethylene 34 44
sym-Di-o-tolylethylene 84 46
Di-2-tolyl ketone 86 174
Di-4-tolyl ketone 118 176
Di-2-tolyl oxalate 128 279
Di-3-tolyl oxalate 138 280
Di-4-tolyl oxalate 164 281
Di-4-tolyl succmate 153 281
Di-(2-tolyl) sulfide 35 425
Di-(3-tolyl) sulfide 60 421
Di-(4-tolyl) sulf ide 31 425
sym-Di-2-tolylurea 494 246
sym-Di-3-tolylurea 463 244
sym-Di-4-tolylurea 502 246
Di-n-tndecylamine 444 439
Di-n-tndecyl ketone 110 175
Di-(2,4,6-trmitrophenyl) sulfide 77 427
Di-n-undecyl ketone 91 175
Diundecyl sulfide 7 425
Divannol 135 103
Divmyl acetylene 26 29
Divinyl sulfide 4 420
p-Dixylylamme 11 303
L-Djenkohc acid 108 289
n-Docos ane 20 8
n-Docosanoic acid - 83 196
1-Docosene 5 26
ciS-13-Docosenoic acid 17 193
Docosylcyclohexane 31 8
Docosylcyclopentane 21 8
1-Docosyne 9 31
Dodecanal 18 153
Dodecanamide 160 235
Dodecananilide 46 232
n-Dodecane 254 7
a.co-Dodecanedicyamde 17 356
n-Dodecanotc acid 29 194
n-Dodecanoic anhydride 12 225
1-Dodecanol 3 88
2-Dodecanone 2 172
3-Dodecanone 4 169
Dodecanonitnle 101 353
Dodecanoyl chloride 13 214
1-Dodecene 330 24
Dodecyl acetylene 62 30
n-Dodecyl alcohol 3 88
n-Dodecylamme 6 303
n-Dodecylbenzene 178 42
n-Dodecyl bromide 29 58
n-Dodecyl chloride 53 56
n-Dodecylcylohexane 277 7
n-Dodecylcylopentane 274 7
n-Dodecyl ether 13 137
n-Dodecyl methyl ketone 17 172
n-Dodecyl sulfide 12 425
1-Dodecyne 60 30
6-Dodecyne 59 30
n-Dotnacontane 55 9
1-Dotnacontene 15 26

Compound Page
No. No.

Dotnacontylcyclohexane 66
Dotnacontylcyclopentane 54
1-Dotnacontyne 19
Droserone 25
Dulcm 353
Dulcitol 64
Dunnione 10
Durene 73
Durenol 257
Dundme 117
Durohydroqumone 119
Dypnone 220

n-Eicosane .................................. 14
Eicosanoic acid ............................. 78
n-Eicosanoic anhydride ....................... 32
Eicosanol ................................... 35
Eicosanonitnle .............................. 53
Eicosene ................................... 2
Eicosylcyclohexane .......................... 24
Eicosylcyclopentane ......................... 16
1-Eicosyne .................................. 6
Elaidamide .................................. 84
Elaidic acid ................................. 31
Elaidyl alcohol .............................. 15
Embelm .................................... 18
Enanthaldehyde .............................. 52
n-Enanthophenone ............................ 213
Enanthoyl chloride ........................... 35
CX-Epichlorohydrin ............................ 41
1,2-Epoxybutane ............................. 13
2,3-Epoxybutane ............................. 11
Epoxyethane ................................ 1
1,2-Epoxypropane ............................ 5
Ergosterol .................................. 61
Encanilide .................................. 30
Erucic acid ................................. 17
Erythntol ................................... 41
meso-Erythritol .............................. 54
D-Erythrose ................................. 5
DL-Erythrose ................................ 6
L-Erythrose ................................. 4
DL-Erythrulose .............................. 7
L-Erythrulose ............................... 8
Ethanal ..................................... 3
Ethane ..................................... 2
Ethane-l,2-dicarboxylic acid .................. 294
1,2-Ethanediol ............................... 101
Ethane-l,2-disulfonanilide .................... 14
Ethane-l,2-disulfomc acid .................... 1
Ethane-l,2-disulfonyl chloride ................. 130
1,2-Ethanedithiol ............................ 20
Ethanesulfonamide
Ethanesulfonanilide
Ethanesulfonic acid
Ethanethiol
Ethanoic acid
Ethanol
Ethanolamme

7
8
2
2
3
2
62
71

Ethene 1
Ethoxyacetaldehyde 24
Ethoxyacetamide 57
Ethoxyacetic acid 34

" 231
Ethoxyacetone 6
Ethoxyacetomtrile 25
a-Ethoxyacetophenone 23

9
31
182
241
90
181
46
109
306
435
168

196
225
89
359
26

31
233
194
88
182
146
168
212
133
131
131
131
131
90
231
193
89
90
328
328
328
328
328
144
3

205
85
392
380
385
413
392
392
371
413
190
80
83
297
12
145
232
191
431
169
347
169
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Ethoxyacetyl chloride 20 212
2-Ethoxyanilme 141 299

155 437
3-Ethoxyanilme 163 300

135 437
4-Ethoxyanilme 164 300

204 437
2-Ethoxybenzaldehyde 3 153
3-Ethoxybenzaldehyde 88 149
4-Ethoxybenzaldehyde 91 149
3-Ethoxybenzamide 252 237
4-Ethoxybenzamide 435 243
4-Ethoxybenzanihde 347 241
2-Ethoxybenzene-2,5-disulfonamide 396 407
l-Ethoxybenzene-2,5-disulfomc acid 178 377
2-Ethoxybenzene-l,4-disulfonyl chloride 164 386
2-Ethoxybenzenesulfonamide 172 398
3-Ethoxybenzenesulfonamide 79 395
4-Ethoxybenzenesulfonamide 129 396
2-Ethoxybenzenesulfonanihde 160 398
2-Ethoxybenzenesulfomc acid 66 373
3-Ethoxybenzenesulfomc acid 22 371
4-Ethoxybenzenesulfomc acid 50 372
2-Ethoxybenzenesulfonyl chloride 70 383
3-Ethoxybenzenesulfonyl chloride 20 381
4-Ethoxybenzenesulfonyl chloride 24 381
2-Ethoxybenzoic acid 5 193

1 1 325 431
3-Ethoxybenzoic acid 193 201

" 312 431
4-Ethoxybenzoic acid 316 206
4-Ethoxybenzoic anhydride 46 226
3-Ethoxybenzoyl chloride 20 214
4-Ethoxybenzoyl chloride 32 214
2-Ethoxybiphenyl 14 137
3-Ethoxybiphenyl 16 137
4-Ethoxybiphenyl 46 139
l-Ethoxy-2-butanone 62 163
2-Ethoxyethanethiol 17 413
2-Ethoxyethanol 29 81

51 133
2-(2-Ethoxyethoxy)ethanol 100 85
/3-EthoxyethyI acetate 104 255
/3-Ethoxyethyl benzoate 300 267
l-Ethoxy-4-iodobenzene 6 137
4-Ethoxy-3-methoxybenzaldehyde 53 155
l-Ethoxy-2-methoxyethane 37 133
3-Ethoxy-2-methyl-2-butanol 52 133
Ethoxymethyl ethyl ketone 62 163
3-Ethoxy-2-methylolbenzoic acid 219 430
2-Ethoxy-l-naphthaldehyde 100 158
4-Ethoxy-l-naphthaldehyde 61 156
1-Ethoxynaphthalene 108 136
2-Ethoxynaphthalene-l-sulfonamide 158 397
4-Ethoxynaphthalene-l-sulfonamide 198 399
4-Ethoxynaphthalene-2-sulfonamide 241 401
5-Ethoxynaphthalene-l-sulfonamide 238 401
6-Ethoxynaphthalene-l-sulfonamide 140 397
6-Ethoxynaphthalene-2-sulfonamide 239 401
7-Ethoxynaphthalene-2-sulfonamide 101 395
2-Ethoxynaphthalene-l-sulfonanihde 257 401
4-Ethoxynaphthalene-l-sulfonanilide 229 400
4-Ethoxynaphthalene-2-sulfonanihde 110 396
5-Ethoxynaphthalene-l-sulfonanihde 75 394
6-Ethoxynaphthalene-l-sulfonanilide 293 403
6-Ethoxynaphthalene-2-sulfonamlide 138 397
7-Ethoxynaphthalene-2-sulfonanihde 133 396
2-Ethoxynaphthalene-l-sulfonyl chloride 179 387
4-Ethoxynaphthalene-l-sulfonyl chloride 156 386
4-Ethoxynaphthalene-2-sulfonyl chloride 106 384
5-Ethoxynaphthalene-l-sulfonyl chloride 187 387

Compound Page
No No

6-Ethoxynaphthalene-l-bulfonyl chloride 182 387
6-Ethoxynaphthalene-2-sulfonyl chloride 165 386
7-Ethoxynaphthalene-2-sulfonyl chloride 157 386
2-Ethoxy-6-nitroamline 44 304
4-Ethoxy-2-nitroanilme 235 310
l-Ethoxy-4-nitrobenzene 30 338
3-Ethoxy-l-nitrobenzene 8 337
6-Ethoxy-l-nitronaphthalene-2-sulfonamide 357 406
7-Ethoxy-8-nitronaphthalene-l-sulfonamide 209 399
6-Ethoxy-l-nitronaphthalene-2-sulfonyl chlor ide. . 234 388
7-Ethoxy-8-nitronaphthalene-l-sulfonyl chloride .. 241 389
2-Ethoxyphenol 9 96
3-Ethoxyphenol 24 97
l-Ethoxy-2-propanone 6 169
3-Ethoxypropionic acid 1 192
3-Ethoxypropionitnle 47 348
iS-Ethoxypropionyl chloride 1 214
4-Ethoxypyridme 269 438
2-Ethoxytoluene 70 134
3-EthoxytoIuene 76 135
4-Ethoxytoluene 75 135
l-Ethoxy-2,4,6-trmitrobenzene 45 338
N-Ethylacetanihde 12 231
2-Ethylacetamlide 165 235
Ethyl acetate 10 250
Ethyl acetoacetate , 133 165

140 256
2-Ethylacetophenone 59 170
Ethyl acetopyruvate 201 260
Ethyl acetylene 3 28
Ethyl acetylglycolate 136 256
Ethyl acrylate 28 251
2-Ethylacrylonitnle 11 345
N-Ethylalanme 65 429
Ethyl alcohol 2 80
Ethylallene 29 13
Ethyl allylacetoacetate 182 259
Ethvlamme 3 295

431 439
(Ethylarmno)acetomtrile 43 348
Ethyl 2-armnobenzoate 15 273
2-(Ethylamino)ethylamme 404 439
l-(Ethylammo)naphthalene 136 437
Ethyl-n-amy! alcohol 56 83
N-Ethylanilme 99 298

197 437
2-Ethylamhne 110 298

149 437
3-Ethy lam line 175 437
4-Ethylamlme 116 298
Ethyl amsate 315 268
Ethyl anthranilate 15 273
2-Ethylaziridme 294 438
N-Ethylazindme 291 438
2-Ethylazulene 19 43
N-Ethylbenzamhde 23 231
Ethylbenzene 3 35
2-Ethylbenzenesulfonamide 30 393
4-Ethylbenzenesulfonamide 44 393
2-Ethylbenzenesulfonyl chloride 2 381
4-Ethylbenzenesulfonyl chloride 4 381
Ethyl benzilate 37 274
1-Ethylbenzimidazole 222 437
2-Ethylbenzimidazole 255 438
Ethyl benzoate 202 260
2-Ethylbenzoic acid 247 431
4-Ethylbenzoic acid 358 432
Ethyl benzoylacetate 212 168

311 268
Ethyl 2-benzoylbenzoate 82 277
Ethyl benzoylformate 297 266
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Compound Page
No No.

N-Ethylbenzylamme 340 438
N-Ethylbenzylsulfonamide 12 392
Ethyl bromide 3 58
Ethyl bromoacetate 107 255
Ethyl-CC-bromopropionate 110 255
Ethyl /3-bromopropionate 135 256
2-Ethyl-l,3-butadiene 61 14
2-Ethylbutanamide 168 235
2-Ethylbutanamhde 209 236
2-Ethylbutane-l,l-dicarboxylic acid 50 194
2-Ethylbutanoic acid 27 194
Ethylbutanol 42 82
2-Ethyl-l-butene 41 13
Ethyl n-butoxyethyl carbonate 221 262
2-Ethylbutyraldehyde 29 145
Ethyl n-butyrate 48 252
2-Ethylbutync acid 429 432
Ethyl n-caprate 269 264
Ethyl n-caproate 116 255
Ot-Ethylcaproic acid 45 191
Ethyl n-caprylate 190 259
Ethyl carbamate 4 231
Ethyl carbonate 55 252
Ethyl cellosolve acetate 104 255
Ethyl chloride 3 55
Ethyl chloroacetate 83 253
Ethyl chloroformate 20 250
Ethyl OC-chloropropionate 87 253
Ethyl cmnamate 319 268
Ethyl crotonate 73 253
Ethyl cyanoacetate 68 350
Ethylcyclobutane 25 3
Ethylcyclohexane 90 4
Ethyl cyclohexanecarboxylate 166 258
2-Ethylcyclohexanone 44 169
3-Ethylcyclohexanone , 146 165
1-Ethylcyclohexene 238 19
3-Ethylcyclohexene 236 19
4-Ethylcyciohexene r 231 19
3-Ethyl-2-cyclohexenone 64 170
2-Ethylcyciohexylamme 70 297
Ethylcyclooctatetraene 13 25
Ethylcyclopentane 45 3
2-Ethylcyclopentanone 90 164
1-Ethylcvclopentene 139 16
3-Ethylcyclopentene 115 16
4-Ethylcyclopentene 137 16
Ethylcyclopropane 12 3
S-Ethylcysteme 45 429
9-EthyI-cis-decahydronaphthalene 259 7
9-Ethyl-irons-decahydronaphthalene 258 7
Ethyl n-decanoate 269 264
Ethyl dichloroacetate 106 255
Ethyl difluoroacetate 25 250
Ethyl 3,5-dmitrobenzoate 129 279
Ethyl 3,5-dimtrosalicylate 134 780
Ethyl diphenylacetate 81 277
2-Ethyl-l,3-dithiolane 51 424
Ethyl enanthate 152 257
Ethylene 1 12
Ethylene bromohydrm 43 82
Ethylene chlorohydrin 24 81
Ethylene cyanohydrin 78 351
1,2-Ethylenediamme 39 296

352 438
Ethylenediamme N,N'-diacetic acid 472 433
Ethylenediamme-N,N'-dipropiomc acid 473 433
Ethylenediamme-N,N,N',N'-tetraacetic acid 471 433
Ethylene dichlonde 9 63
Ethylene dithioglycol 20 413
Ethylene glycol diacetate 156 257

Compound Page
No. No.

Ethylene glycol dibenzoate 104 278
Ethylene glycol di-n-butyrate 253 264
Ethylene glycol diformate 126 256
Ethylene glycol di-(j8-hydroxyethyl)ether 130 86
Ethylene glycol dilaurate 69 276
Ethylene glycol dimethyl ether 26 132
Ethylene glycol dimyribta te 88 277
Ethylene glycol dipalmitate 98 278
Ethylene glycol diphenyl ether 52 139
Ethylene glycol dipropionate 198 260
Ethylene glycol di-n-stearate I l l 278
Ethylene glycol monoacetate 148 257
Ethylene glycol monobenzyl ether 128 86
Ethylene glycol mono-n-butyl ether 61 83

" 60 134
Ethylene glycol mono-sec-butyl ether 52 82
Ethylene glycol monoethyl ether 29 81

• 51 133
Ethylene glycol monoethyl ether acetate 104 255
Ethylene glycol monoethyl monomethyl ether .... 37 133
Ethylene glycol monoformate 138 256
Ethylene glycol monoisobutyl ether 51 82
Ethylene glycol monoisopropyl ether 36 81
Ethylene glycol monomethyl ether 20 81
Ethylene glycol monomethyl ether acetate 78 253
Ethylene glycol monomethyl mono-n-propyl ether . 47 133
Ethylene glycol monophenyl ether 122 86
Ethylene glycol mono-rc-propy! ether 44 82
Ethyleneimme 10 295
Ethylene oxide 1 131
cis-Ethylene oxide-l,2-dicarboxylic acid 36 429
frans-Ethylene oxide-l,2-dicarboxylic acid 35 429
Ethvlene sulfide 1 423
Ethylenesulfonic acid 2 380
Ethyl ether 4 131
Ethyl ethoxyacetate 62 252
Ethyl 4-ethoxybenzoate 324 268
Ethyl/3-ethoxyethyl carbonate 161 258
Ethyl ethylacetoacetate 169 258
2-Ethylethylene sulfide 6 423
N-Ethylformarmde 5 230
N-Ethylformanilide 9 230
Ethyl formate 3 250
Ethyl 2-furoate 35 274
Ethyl furoylacetate 5 272
Ethyl /3-(2-furyl)acrylate 244 263
Ethyl 2-furyl ketone 11 172
N-Ethylglycme 22 285

82 429
N-Ethylglycmomtrile 43 348
Ethyl glycolate 108 255
3-Ethylglutaric acid 341 432
Ethyl hendecylenate 309 267
3-Ethylheptane 127 5
4-Ethylheptane 120 5
Ethyl n-heptanoate 152 257
5-Ethyl-3-heptanone 115 164
5-Ethyl-4-hepten-3-one 128 165
Ethyl hexadecyl sulfide 2 425
Ethyl hexahydrobenzoate 166 258
2-Ethylhexanal-l 57 147
3-Ethylhexane 66 4
Ethyl n-hexanoate 116 255
2-Ethylhexanoic acid 45 191
2-Ethyl-l-hexanol 87 84
2-Ethyl-2-hexenal 13 150
2-Ethyl-3-hexenal 14 150
2-Ethyl-l-hexene 204 18
3-Ethyl-l-hexene 160 17
3-Ethyl-2-hexene 207 18
3-Ethyl-3-hexene 193 18
4-Ethyl-l-hexene 177 18
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Compound Page
No. No.

2-EthyI-2-hexene 178 18
2-Ethyl-3-hexenoic acid 9 192
2-Ethyl-l-hexen-3-one 86 163
3-Ethyl-5-hexen-2-one 70 163
2-Ethyl-l-hexylacetate 171 258
Ethyl hexyl acetylene 53 30
Ethyl n-hexyl ketone 142 165
Ethyl hydrocmnamate 282 265
2-Ethyl-4-hydroxybenzaldehyde 30 154
Ethyl 2-hydroxybenzoate 16 94
Ethyl 3-hydroxybenzoate 106 102

107 278
Ethyl 4-hydroxybenzoate 247 109

148 280
50 434

4-Ethyl-4-hydroxy-3-hexanone 124 165
Ethyl a-hydroxyisobutyrate 95 254
Ethyl 3-hydroxy-2-naphthoate 125 279
Ethyl 3-hydroxy-4-mtrobenzoate 16 434
Ethyhdene diacetate 121 255
Ethylldenefluorene 110 47
l-Ethylidene-2-methylcyclohexane 288 22
l-Ethylidene-3-methylcyclohexane 284 21
l-Ethylidene-4-methylcyclohexane 282 21
Ethyl iodide 3 60
Ethyl isoamyl ketone 94 164
Ethyl isobutylacetaldehyde 53 146
Ethyl isobutylacetic acid 13 192
Ethyl isobutyl ether 23 132
Ethyl isobutyl ketone 31 162
Ethyl isobutyl sulfide 22 420
Ethyl isobutyrate 36 251
Ethyl isocrotonate 53 252
Ethyl isopropyl ketone 18 161
Ethyl isopropylacetaldehyde 39 146
l-Ethyl-2-isopropylbenzene 45 37
l-Ethyl-3-isopropylbenzene 42 37
l-Ethyl-4-isopropylbenzene 57 37
Ethyl isopropyl carbmol 21 81
Ethyl isopropyl ether 9 131
3-Ethyl-4-isopropyl-l-methylbenzene 100 39
Ethyl isopropyl sulfide 12 42fl
1-Ethylisoquinohne 83 321
3-Ethylisoquinohne 88 321
Ethyl isovalerate 67 252
Ethyl d.Mactate 100 254
Ethyl laurate 316 268
Ethyl levulmate 162 166

181 259
Ethyl malonate 173 258
Ethylmalomc acid 136 198

" 139 430
Ethyl malomc acid diamide 454 244
Ethylmalomc acid monoanilide 284 238
Ethyl malononitrile 67 350
d,/-Ethyl mandelate 40 275
Ethyl margarate 6 273
Ethyl mercaptan 2 413
Ethyl methacrylate 45 251
Ethyl methoxyacetate 60 252
Ethyl 2-methoxybenzoate 305 267
Ethyl 3-methoxybenzoate 299 267
Ethyl 4-methoxybenzoate 315 268
Ethyl /3-methoxyethyl carbonate 143 257
Ethyl 1-methoxyethyl ketone 36 162
Ethyl methoxymethyl ketone 29 162
Ethylmethylacetic acid 14 190
Ethyl methylacetoacetate 139 256
D,L-Ethylmethylacetyl chloride 15 212
Ethyl methyl acetylene 13 28
3-Ethyl-2-methylacrolein 43 146

Compound Page
No. No.

(rans-/3-Ethyl-a-methylacrylic acid 2 193
Ethyl methyl amme 5 295
N-Ethyl-N-methylamlme 57 320
N-Ethyl-3-methylanilme 122 299
l-Ethyl-2-methylbenzene 12 35
l-Ethyl-3-methylbenzene 9 35
l-Ethyl-4-methylbenzene 10 35
Ethyl 2-methylbenzoate 230 262
2-Ethyl-2-methylbutanoic acid 32 191
2-Ethyl-3-methylbutanoic acid 24 192
4-Ethyl-4-methylbutanoic acid 42 191
2-Ethyl-3-methyl-l-butene 95 15
Ethyl 3-methylbutyl sulfide 34 421
Ethyl methyl carbmol 7 80
l-Ethyl-2-methylcyclohexane 143 5
d,/-c<s-l-Ethyl-3-methylcyclohexane 161 5
cis-l-Ethyl-4-methylcyclohexane 148 5
mms-l-Ethyl-4-methylcyclohexane 146 5
l-Ethyl-2-methyl-3-cyclohexenone 101 171
2-Ethyl-4-methylcyclohexanone 161 166
rf-2-Ethyl-5-methylcyclohexanone 39 169
d,/-2-Ethyl-5-methylcyclohexanone 154 166
l-Ethyl-3-methylcyclohexene 274 21
l-Ethyl-4-methylcyclohexene 273 21
l-Ethyl-5-niethylcyclohexene 277 21
5-Ethyl-l-methylcyclohexene-3-one 180 167
1-Ethyl-l-methylcyclopentane 75 4
cis-l-Ethyl-2-methylcyclopentane 85 4
(rans-l-Ethyl-2-methylcyclopentane 73 4
cis-l-Ethyl-3-methylcyclopentane 74 4
!rons-l-Ethyl-3-methylcyclopentane 72 4
3-Ethyl-2-methylcyclopentanone 117 164
3-Ethyl-4-methylcyclopentanone 129 165
Ethyl methyl ether 2 131
3-Ethyl-3-methylglutanc acid 221 430
/3-Ethyl-/3-rnethylglutanc anhydride 3 225
3-Ethyl-2-methylheptane 211 6
3-Ethyi-3-methylheptane 198 6
3-Ethyl-4-methylheptane 220 6
4-Ethyl-2-methytheptane 181 6
4-Ethyl-3-methylheptane 221 6
4-Ethyl-4-methylheptane 222 6
5-Ethyl-2-methylheptane 175 5
5-Ethyl-3-methytheptane 187 6
3-Ethyl-2-methylhexane 109 4
3-Ethyl-3-methylhexane 119 5
4-Ethyl-2-methylhexane 96 4
4-Ethyl-3-methylhexane 115 4
Ethyl methyl ketone 3 161
Ethylmethylmalomc acid 125 430
l-Ethyl-5-methylnaphthalene 13 43
2-Ethyl-6-methylnaphthalene 16 43
3-Ethyt-2-methylpentane 58 3
3-Ethyl-3-methylpentane 65 4
2-Ethyl-4-methylpentanoic acid 13 192
2-Ethyl-3-methyl-l-pentene 174 17
2-Ethyl-4-methyl-l-pentene 159 17
3-Ethyl-2-methyl-l-pentene 156 17
3-Ethyl-3-methyl-l-pentene 166 17
3-Ethyl-4-methyl-l-pentene 145 17
3-Ethyl-4-methyl-cis-2-pentene 189 18
3-Ethy!-4-methyl-(rans-2-pentene 186 18
l-Ethyl-2-methylphenanthrene 74 46
l-Ethyl-7-methylphenanthrene 79 46
3-Ethyl-6-methylphenanthrene 22 43
7-Ethyl-l-methylphenanthrene 92 46
3-Ethyl-5-methylphenol 101 434
l-Ethyl-2-methylpiperidme 423 439
3-Ethyl-4-methylpyndine 54 320
Ethyl-2-methylstyryl ketone 56 170
Ethyl methyi-sulfide 2 420
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Compound Page
No. No.

2-Ethyl-3-methylthiophene 32 424
2-Ethyl-5-meth>lthiophene 31 423
3-Ethyl-5-methylthiophene 37 424
N-Ethytmorpholme 282 438
Eth>I mynstate 341 270
l-Eth>lnaphthalene 152 41
2-Ethylnaphthalene 151 41
Ethyl-1-naphthoate 351 271
Ethyl-2-naphthoate 28 274
Ethyl-1-naphthyl ether 108 136
Ethyl-2-naphthyl ether 19 137
Ethyl-1-naphthyl ketone 216 168
Ethyl-2-naphthyi ketone 71 174
Ethyl-2-naphthyl sulfide 1 425
Ethyl nitrate 16 250
Ethyl n i t r i t e 1 250
N-Ethyl-4-nitroacetanihde 185 235
N-Ethyl-4-nitroanilme 183 308
l-Ethyl-2-nitrobenzene 23 336
l-Ethyl-4-nitrobenzene 28 336
Ethyl-2-nitrobenzoate 26 274

1 1 ' ' 321 268
Ethyl-3-nitrobenzoate 54 275
Ethyl-4-nitrobenzoate 77 277
Ethyl-2-mtrocinnamate 51 275
Ethyl-3-mtrocinnamate 117 279
Ethyl-4-nitrocmnamate 160 281
Ethyl-4-nitrophenyl-sulfide 17 425
Ethyl-3-mtrosalicylate 150 280
Ethyl-5-mtrosalicylate 136 280
3-Ethyloctane 225 6
4-Ethyloctane 226 6
Ethyl-n-octanoate 190 259
Ethyl orthoformate 85 253
Ethyl orthosilicate 113 255
Ethyl oxalate 145 257
Ethyl oxamate 176 235

146 280
Ethyl oxanilate 33 231

92 277
Ethyl palmitate 14 273
Ethyl pelargonate 231 262
2-Ethylpentanamide 136 234
2-Ethylpentanamlide 86 233
3-Ethylpentane 39 3
Ethyl n-pentanoate 86 253
2-Ethyl pentanoic acid 36 191

" 428 432
2-Ethyl-l-pentanol 56 83
3-Ethyl-3-pentanol 37 82
3-Ethyl-2-pentanone 46 162
2-Ethyl-l-pentene 106 16
3-Ethyl-l-pentene 85 15
3-Ethyl-2-pentene 112 16
3-Ethyl-3-penten-l-yne 33 29
3-Ethyl-l-pentyne 28 29
1-Ethylphenanthrene 46 44
2-Ethylphenanthrene 55 45
9-Ethylphenanthrene 48 44
2-Ethylphenol 6 94

106 435
3-Ethylphenol 9 94

90 434
4-Ethylphenol 40 98

99 434
Ethyl phenoxyacetate 289 266
Ethyl phenoxymethyl ketone 10 169
d,/-a-Ethylphenylacetamide 65 232
Ethyl phenylacetate 233 262
d,/-<X-Ethylphenylacetic acid 26 193
(4-Ethylphenyl)acetic acid 362 432

Compound Page
No, No.

Fthylphenylglycolaldehyde 22 150
3-Ethyl-3-phenylhexane 141 40
iym-Ethvlphenylhjdrazme 153 300
unsvw-Ethylphenvlhydrazine 152 299
Ethyl-/3-phen> Ipropionate 282 265
Ethyl pheny l su l f ide 47 424
Ethyl phthalate 336 270
CC-Ethylpimelic acid 27 191
N-Ethylpipendme 12 319

393 439
2-Ethylpipendme 59 297
3-Ethylpiperidme 63 297
4-Ethylpiperidme 62 297
a-Eth> Ipipendme 59 297
j3-Ethylpipendme 63 297
^Ethylpiperidme 62 297
Ethyl piperonylate 3 273
Ethyl pivala te 44 251
Ethylpropiohc acid 42 194
Ethyl propionate 27 251
Ethyl-N-propvlacetic acid 36 191
Ethyl propyl acetylene 38 29
2-Ethyi-3-n-propvlacrolem 61 147
Ethyl propvl amme 20 295
l-Ethyl-2-propylbenzene 72 38
l-Ethyl-3-propylbenzene 68 38
l-Ethyl-4-propylbenzene 78 38
Ethy 1 rc-propyl carbmol 30 81
Ethyl-n-propyl ether 14 131
Ethyl n-propyl ketone 22 161
Ethyl n-propvlmalomc acid 165 430
Ethyl 3-propylphenyl ketone 24 169
Ethyl n-propylsulf ide 16 420
2-Ethylpyndme 22 319

239 437
3-Ethylpyndme 28 319

221 437
4-Ethylpyridme 33 319

238 437
Ethyl pyromucate 35 274
2-Ethyl-2-p>rrohne 288 438
Ethyl pyruvate 101 254
2-Ethylquinolme 77 321
3-Ethylquinolme 9 322
4-Ethylquinolme 100 321
tt-Ethyiqumoline 77 321
y-Ethylqmnolme 9 322
jS-EthylqmnoIme 100 321
Ethyl sahcylate 249 263

16 94
Ethyl stearate 33 274
Ethyl succinic acid 300 431
Ethyl sulfate 188 259
Ethyl sulf ide 6 420
l-Ethyl-l,2,3,4-tetrahydronaphtha!ene 134 40
2-Ethyl-l,2,3,4-tetrahydronaphthalene 132 40
5-Ethyl-l,2,3,4-tetrahydronaphthalene 144 40
6-Ethyl-l,2,3,4-tetrahydronaphthalene 142 40
l-Ethyltetralm 134 40
2-Ethyltetralm 132 40
5-Ethyltetralm 144 40
6-Ethyltetralm 142 40
2-Ethyltetramethylene sulfide 28 423
Ethyl a-thienyl ketone 185 167
2-Ethylthnrane 6 423
2-Ethylthiolane 28 423
2-Ethylthiophene 14 423
3-Ethylthiophene 15 423
Ethyl 2-toluate 230 262
Ethyl 3-toluate 248 263
Ethyl 4-toluate 251 263
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Compound Page
No. No.

m-Ethyltoluene 9 35
o-Ethyltoluene 12 35
p-Ethyltoluene 10 35
N-Eth> ltoluene-4-sulfonamide 11 392
N-Ethyl-m-toluidme 122 299
Ethyl 2-(-4-toluyl) benzoate 94 277
Ethyl 2-tol>I ether 70 134
Ethyl 3-tolvl ether 76 135
Ethyl 4-tolyl ether 75 135
Ethvl 4-tolyl sulf ide 54 421
Ethyl tnchloroacetate 117 255
Ethyl tnfluoroacetate 5 250
Ethyl t r ime thy lace ta te 44 251
2-Ethyl-l,3,5-tnmethylbenzene 99 39
3-Ethyl-l ,2,4-tnmethylbenzene 108 39
4-Ethyl-l,2,3-tnmethylbenzene 113 39
5-Ethyl-l,2,3-tnmethylbenzene 107 39
5-Ethyl-l,2,4-tnmethvlbenzene 101 39
6-Ethyl-l,2,4-tnmethylbenzene 102 39
3-EthyI-2,2,3-tnmethvlpentane 227 6
3-Ethyl-2,2,4-tnmethylpentane 157 5
3-Ethyl-2,4,5-trimethylthiophene 53 424
Ethyl undecylenate 309 267
Ethylurethane 4 231
Ethyl n-valerate 86 253
Ethyl vinyl accetylene 25 29
Ethyl vinyl ether 6 131
Ethyl vinyl ketone 11 161
Ethyl vinyl sulfide 7 420
Ethyne 1 28
Ethynyl methyl ketone 4 161
Ethynyl phenyl ketone 54 173
Eucarvane 192 6
Eucarvene 290 22
Eugenol 23 95

97 434
Eugenol acetate 23 274
Eugenol methyl ether 99 136
Euxanthone 567 126

Fenchane 145 5
a-Fenchane 197 6
/3-Fenchene 278 21
S-Fenchene 245 20
<f-Fenchene 266 21
/3-Fencholenomtrile 73 351
d-Fenchone 149 166
d, WFenchyl alcohol 16 88
Flavol 586 127
Flavopurpunn 62 185
Fluoranthrene 113 47
Fluorene 116 47
Fluorene-2-acetic acid 301 205
Fluorene-9-carboxyhc acid 353 208
Fluorene-9-carboxylic acid chloride 18 216
Fluorene-2-sulfonamide 342 405
Fluorene-2-sulfonyl chloride 252 389
Fluorenone 115 176
Fluorenone-1-carboxylic acid chloride 30 216
Fluorenone-4-carboxyhc acid chloride 29 216
Di-2-fluorenylmethane 186 51
Fluoroacetamide 151 234
4-Fluoroacetamltde 288 239
Fluoroacetic acid 12 193

11 103 429
Fluoroacetonitnle 4 345
4-Fluoroacetophenone 153 166
Fluoroacetyl chloride 3 212
Fluoroacetyl fluoride 3 211

Compound
No.

2-Fluoroacryhc acid 106
2-Fluoroanilme 75

86
3-Fluoroanilme 85

103
4-Fluoroanilme 82

170
2-Fluorobenzaldehyde 65
3-Fluorobenzaldehyde 62
4-Fluorobenzaldehyde 64
4-Fluorobenzamide 293
Fluorobenzene 2
4-Fluorobenzenesulfonamide 67
4-Fluorobenzenesulfomc acid 19
4-Fluorobenzenesulfonyl chloride 19
2-Fluorobenzoic acid 187
3-Fluorobenzoic acid 267
4-Fluorobenzoic acid 285

1 1 304
4-Fluorobenzomtrile 27
2-Fluorobenzoyl chloride 43
3-Fluorobenzoyl chloride 37
4-Fluorobenzoyl chloride 39
2-Fluoroethanol 9
3-Fluoromandelic acid 328
1-Fluoronaphthalene 8
2-Fluoronaphthalene 9
4-Fluoronaphthalene-l-sulfonamide 328
5-Fluoronaphthalene-l-sulfonarmde 303
6-Fluoronaphthalene-2-sulfonamide 82
4-Fluoronaphthalene-l-sulfonanihde 112
6-Fluoronaphthalene-2-sulfonanihde 74
2-Fluoronaphthalene-6-sulfonic acid 24
4-Fluoronapbthalene-l-sulfonic acid 153
5-Fluoronaphthalene-l-sulfonic acid 143
4-Fluoronaphthalene-l-sulfonyl chloride 109
5-Fluoronaphthalene-l-sulfonyl chloride 193
6-Fluoronaphthalene-2-sulfonyl chloride 139
4-Fluoro-l-naphthylamme 41
4-Fluoro-l-nitrobenzene 2
3-Fluorc-2-mtrophenol 22
3-Fluoro-4-nitrophenol 29
5-Fluoro-2-nitrophenol 13
2-Fluorophenol 53
3-Fluorophenol 70
4-Fluorophenol 93
(2-Fluorophenoxy) acetic acid 153
(3-Fluorophenoxy) acetic acid 152
(4-Fluorophenoxy) acetic acid 161
(4-Fluorophenyl)aceticacid 333
3-(2-Fluorophenyl) alanine 53
3-(3-Fluorophenyl) alanine 49
3-(4-Fiuorophenyl) alanine 54
2-Fluoropropionic acid 5
2-Fluoropyndine 10
3-Fluoropyrtdme 78
2-Fluorotoluene 5
3-Fluorotoluene 6
4-Fluorotoluene 7
Formaldehyde 1
Formaldehyde cyanohydrme 55
Formamide 4
Formanihde 5
Formic acid 2

" 243
Form-N-pipendide 6
4-Formylbenzenesulfonamide 62
4-Formylbenzenesulfomc acid 17
2-Formylbenzoic acid 86
3-Formvlbenzoic acid 122

" 271
4-Formylbenzoic acid 130

Page

No.

430
297
436
297
436
297
437
147
147
147
239
69
394
371
381
430
431
204
431
358
213
212
212
80
431
69
69

404
403
395
396
394
371
376
376
384
387
385
304
337
97
97
96
434
434
434
430
430
430
431
429
429
429
192
436
436
69
69
69
144
349
230
231
190
431
230
394
371
157
159
204
160
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No. No.

3-Formylbenzomtrile 101 361
3-Formylbenzoyl chloride 31 214
4-Formylbenzoyl chloride 9 216
N-Formylglycme 198 430
2-Formyl-6-methoxyphenol 33 434
4-Formyl-2-methoxyphenol 28 434
5-Formyl-2-methoxyphenol 54 434
5-Formyl-2-mtrophenol 14 434
2-Formylphenol 21 434
3-Formylphenol 204 106

35 434
4-Formylphenol 30 434
N-Formylpipendine 6 230
3-Formylsahcyhc acid 123 160
5-Formylsalicyhc acid 129 160
4-Formylstyrene 18 152
Fntzsches reagent 137 342
D-Fructose 7 329
D-Fucose 33 331
DL-Fucose 44 332
L-Fucose 34 331
Fumaric acid 399 209

1 1 142 430
Fumaric acid diamide 501 246
Fumanc acid dianihde 508 246
Fumaromtrile 127 363
Fumaryl dichlonde 38 215
3-Furaldehyde 46 146
Furamide 262 238
Furan 3 131
2-Furanacrylamide 335 240
Furanacryhc acid 208 201
Furancarbinol 59 134
2-Furancarbomtrile 34 347
2-Furancarboxaldehyde 55 147
2-Furancarboxyhc acid 184 200
3-Furancarboxyhc acid 159 199
Furanihde 197 236
Furfural , 55 147
Furfuralacetone 23 172
Furfuralacetophenone 10 172
Furfural diacetate 27 154
Furfuryl acetate 130 256
Furfuryl alcohol 64 83

59 134
Furfurylamme 57 296
2-(Furfurylammo) ethylamme 345 438
Furfuryl diacetate 68 276
Funl 185 178
2-Furoic acid 184 200
3-Furoic acid 159 199
Furom 58 90

11 166 177
Ct-Furomtrile 34 347
Furoyl chloride 34 212
Furoyl furyl carbmol 58 90
2-Furylacetic acid 65 195
2-(2-Furyl)acrolem 31 154
|8-(2-Furyl) acrylic acid 208 201

1 335 240
2-Furylcarbmol 64 83
Ol-Furylmethylamine 57 296
2-Furyl methyl ketone 15 172
2-Furyl phenyl ketone 40 173
3-(2-Furyl) propionaldehyde 2 150
2-Furyl-2-thenoylmethane 59 174

G-Acid... 12 380
a-D-Galactose 53 332
/8-D-Galacturonic acid 42 332

Compound Page
No. No.

DL-Galactose 47 332
L-Galactose 46 332
3-(/6-D-Galactosido)-D-arabmose 52 332
4-(/3-D-Galactosido)-D-glucose 64 333
6-(a-D-Galactosido)-D-glucose 2 329
2-[6-(a-D-Galactosido]a-D-glucoside)-/3-D-fruc-

tose 14 330
Gallacetophenone 454 120

188 178
Gallaldehyde 128 160
Gallaldehyde tnmethyl ether 67 156
Gallamide 492 246
Gallanihde 442 244
Gallic acid 386 209
Gallodiacetophenone 486 122
Gammexane, 666 3 64
Gentiobiose 60 333
Geranial 82 148
Geraniol 120 86
Geramolene 254 20
Geranyl acetate 264 264
Glbberene I l l 47
d-D-Glucoheptose 61 333
D-Glucoheptulose 56 333
Glucosamme 12 329
CC-D-Glucose 35 331
d-L-Glucose 30 331
/3-D-Glucose 37 331
2-(a-D-Glucosido)-/3-D-fructose 55 332
3-[a-D-Glucosido]-D-fructose 39 331
2-[3-(a-D-Glucosido)-D-fructObido]-CX-D-glucose.. 33 331
l-(a-D-Glucosido)-a-D-glucose 62 333
4-(a-D-GlucosidoV/3-D-glucose 43 332
4-(a-D-Glucosido)-,8-D-glucose 65 333
6-(£J-D-Glucosido)-D-glucose 60 333
4-()9-D-Glucosido)-/3-D-mannose 57 333
(3-D-G!ucuronic acid 48 332
frans-Glutacomc acid 192 201

" 245 431
L-Glutamamide 328 240
DL-Glutarmcacid 30 285

1 58 429
L-Glutamic acid 41 286
L-Glutamme 24 285
Glutaraldehyde 69 147
Glutanc acid 107 197

" 357 432
Glutanc acid diamide 360 241
Glutaric acid dianihde 472 245
Glutanc anhydride 20 225
Glutaronitnle 102 353
Glutaryl dichlonde 46 213
DL-Glyceraldehyde (dimer) 115 159

" 28 330
Glycerol 131 86
tt-Glyceryl phenyl ether 40 89

1 1 41 138
Glyceryl triacetate 298 267
Glyceryl tribenzoate 102 278
Glyceryl tnbutyrate 352 271
Glyceryl tripropionate 335 269
Glyceryl tnstearate 100 278
Glycme 57 286

83 429
Glycmeamide 95 305
Glycmomtrile 22 356
Glycol 101 85
Glycolaldehyde 82 157

6 329
Glycolaldehyde phenyl ether 79 148
Glycotamlide 102 233

523



ORGANIC COMPOUND INDEX

Compound Page
No. No.

Compound Page
No. No.

Glycolamide 189
Glycolic acid 79
Glycohc acid e t h y l ether 34
Glycolic acid methyl ether 31
Glycollic aldehyde 6
Glycolomtnle 55
Glycylglycine 77
Glyoxal 5
Guaiacol 12

" 9
Guaiacol acetate 261
Guaiacol carbonate 126
S-Guaiazulene 6
Guaiene 109
Guamdmoacetic acid 121
D-Gulose 10
DL-Gulose 3

H

Hemimelhtene ....
Hendecanal
n-Hendecanamide .
n-Hendecanam hde

18
6

128
37

1-Hendecane 247
n-Hendecanoic acid 7
n-Hendecanoic anhydride 8
1-Hendecanol 125
d, /-2-Hendecanol 117
2-Hendecanone 186
6-Hendecanone 183
1-Hendecanonitnle 90
10-Hendecanonitnle 92
1-Hendecene 328
2-Hendecene 326
5-Hendecene 327
10-Hendecen-l-oic acid 4
w-Hendecenoyl chloride 6
n-Hendecylarmne 155

418
n-Hendecylbenzene 175
n-Hendecyl chloride 52
n-Hendecy Icyclohexane 275
n-Hendecylcyclopentane 271
a-Hendecyleneamide 67
n-Hendecyl methyl ketone 9
n-Hendec>l phenyl ketone 45
n-Hendecyl sulfide 7
1-Hendecyne 57
n-Heneicosane 17
11-Heneicosanone 84
1-Heneicosene 4
Heneicosylcyclohexane 28
Heneicosylcyclopentane 19
1-Heneicosyne 8
2-Heneicosyne 7
n-Hentnacontane 52
1-Hentriacontene 14
Hentnacontylcyclohexane 63
Hentriacontylcyclopentane 51
1-Hentriacontyne 18
n-Heptacosane 38
1-Heptacosene 12
Heptacosylcyclohexane 50
Heptacosylcyclopentane 37
1-Heptacosyne 14
Heptadecanamide 149
n-Heptadecane 5
Heptadecane-l,l-dicarboxyhc acid 161
n-Heptadecanoic acid 55
n-Heptadecanoic anhydride 25

236
196
191
191
329
349
288
144
96

137
264
279

43
47

430
328
330

36
150
234
231

7
193
225

86
86

167
167
352
352
24
24
24

193
214
300
439
42
56

7
7

232
172
173
425

30
8

174
26

8
8

31
31
9

26
9
9

31
8

26
9
8

31
234

8
199
195
225

1-Heptadecanol .............................. 30

9-Heptadecanone ............................. 50
Heptadecanonitnle ........................... 24
1-Heptadecene ............................... 336
Heptadecylamme ............................. 45
Heptadecylcyclohexane ....................... 15
Heptadecyclopentane ......................... 7
n-Heptadecyl methyl ketone ................... 61
1-Heptadecyne ............................... 1
1,2-Heptadiene .............................. 135
1,4-Heptadiene .............................. 119
2,4-Heptadiene .............................. 146
1,6-Heptadiyne .............................. 41
Heptafluoro-n-butync acid ..................... 1
4,4,5,5,6,6,6-Heptafluorohexanoic acid .......... 317
Heptanal .................................... 52
Heptanamide ................................ 95
Heptananihde ............................... 35
n-Heptane ................................... 41
Heptane-l,7-dicarboxyhc acid ................. 132
2,4-Heptanedione ............................ 121
Heptane-1-sulfonamide ........................ 16
Heptane-1-sulfonic acid ....................... 4
Heptane-1-sulfonyl chloride ................... 6
1-Heptanethiol ............................... 29
2,4,6-Heptanetnone .......................... 48
n-Heptanoic acid ............................. 44

" " ............................. 455
n-Heptanoic anhydride ........................ 16
1-Heptanol .................................. 75
d, /-2-Heptanol .............................. 50
d, /-4-Heptanol .............................. 48
2-Heptanone ................................. 69
3-Heptanone ................................. 64
4-Heptanone ................................. 52
Heptanonitnle ............................... 56
n-Heptanoyl chloride ......................... 35
Heptatrtacontane ............................. 70
1-Heptatnacontene ........................... 20
1-Heptatnacontyne ........................... 24
2-Heptenal .................................. 17
1-Heptene ................................... 104
cJs-2-Heptene ............................... 116
(rans-2-Heptene .............................. 114
cis-3-Heptene ............................... 110
(rans-3-Heptene .............................. 109
l-Hepten-4-one .............................. 60
l-Hepten-5-one .............................. 3
l-Hepten-6-one .............................. 12
2-Hepten-4-ont .............................. 81
c(s-3-Hepten-2-one ........................... 37
frans-3-Hepten-2-one ......................... 21
3-Hepten-6-one .............................. 15
5-Hepten-2-one .............................. 71
n-Heptoic acid ............................... 44
n-Heptyl acetate ............................. 158
n-Heptyl acetylene ........................... 47
n-Heptyl alcohol ............................. 75
sec-Heptyl alcohol ........................... 50
n-Heptylamme ............................... 64

" ............................... 424
n-Heptylbenzene ............................. 145
n-Heptyl bromide ............................. 22
n-Heptyl n-butyrate ........................... 223
n-Heptyl n-caproate .......................... 304
n-Heptyl n-caprylate .......................... 337
n-Heptyl chloride ............................ 37
n-Heptylcyclohexane ......................... 264
n-Hepthylcyclopentane ........................ 257
n-Heptyl n-enanthate ......................... 327
n-Heptyl ether ............................... 103

89
153
173
358

24
304

8
8

174
31
16
16
17
29

429
431
146
233
231

3
198
165
392
371
381
414
173
191
432
223

84
82
82

163
163
162
349
212

9
26
31

150
15
16
16
16
16

163
1 69
169
163
169
169
169
163
191
257

30
84
82

297
439

40
58

262
267
270

56
7
7

269
136
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Compound Page
No. No.

n-Heptyl formate 132 256
n-Heptyl n-heptanoate 327 269
n-Heptyl n-hexanoate 304 267
n-Heptyl iodide 19 60
n-Heptyl mercaptan 29 414
n-Heptyl methyl ketone 150 166
1-Heptylnaphthalene 179 42
2-Heptylnaphthalene 180 42
n-Heptyl n-octanoate 337 270
n-Heptyl n-pentanoate 276 265
n-Heptyl propionate 195 260
n-Heptyl sulfide 62 422
n-Heptyl rc-valerate 276 265
2-Heptynal 4 152
1-Heptyne 35 29
2-Heptyne 39 29
3-Heptyne 38 29
Heptyne-1-carboxylic acid 16 190
2-Heptynoic acid 3 192
3-Heptynoic acid 2 192
Hexabenzobenzene 204 51
Hexachlorobenzene 35 72
Hexachloroethane 5 64
n-Hexacosane 34 8
Hexacosylcyclohexane 46 9
Hexacosylcyclopentane 32 8
1-Hexacosyne 13 31
n-Hexadecanal 6 153
n-Hexadecane 2 8
Hexadecane-1-sulfonamide 29 393
Hexadecane-1-sulfonic acid 7 371
Hexadecane-1-sulfonyl chloride 47 382
Hexadecanethiol 2 416
n-Hexadecanoic acid 58 195
n-Hexadecanoic anhydride 24 225
1-Hexadecanol 25 88
Hexadecanonitrile 18 357
1-Hexadecene 335 24
n-Hexadecylacetate 7 13 273
n-Hexadecyl bromide 1 59
Hexadecyl chloride 54 56
Hexadecylcyclohexane 12 8
Hexadecylcyclopentane 4 8
n-Hexadecyl iodide 1 61
n-Hexadecyl palmitate 66 276
n-Hexadecyl stearate 79 277
n-Hexadecyl sulfide 33 425
1-Hexadecyne 64 30
2,4-Hexadienal 5 152
1,2-Hexadiene 65 14
frons-l,3-Hexadiene 42 13
l,(c!S-or irans)3-Hexadiene 59 14
1,4-Hexadiene 57 14
1,5-Hexadiene 38 13
2,3-Hexadiene 51 13
2,4-Hexadiene 75 14
2,4-Hexadien-l-ol 11 88
l,5-Hexadien-3-yne , 26 29
1,4-Hexadiyne 21 28
1,5-Hexadiyne 29 29
Hexahydrobenzaldehyde 56 147
Hexahydrobenzanilide 272 238
Hexahydrobenzoic acid 10 193
Hexahydrobenzoic anhydride 4 225
Hexahydrobenzoyl chloride 36 212
Hexahydrobenzyl alcohol 84 84
Hexahydrobenzylamine 68 297
eis-Hexahydro-m-cresol 65 83
rrans-Hexahydro-m-cresol 68 83
cis-Hexahydro-o-cresol 58 83
frans-Hexahydro-o-cresol 60 83
cis-Hexahydro-p-cresol 66 83

Compound Page
No. No.

n-Hexanoic anhydride.
1-Hexanol

frans-Hexahydro-p-cresol 67
1,2,3,4,5,6-Hexahydrocyclohexane 67
c/s-Hexahydroisophthalic anhydride 19
Hexahydrophenylacetyl chloride 25
cis-Hexahydrophthalic anhydride 6
/rans-DL-Hexahydrophthalic acid anhydride 63
L-Hexahydrotyros ine 93
Hexahydroxybenzene 503
Hexamethylbenzene 167
Hexamethylenediamine 30
Hexamethylene sulfide 41
Hexamethylene tetramine 102
Hexanal 38
n-Hexanamide 115
n-Hexananiiide 88
n-Hexane 24
1,6-Hexanedial 26
Hexane-l,6-dicarboxylic acid 215
2,3-Hexanedione 82
2,5-Hexanedione 148
1,6-Hexanedithiol 46
1,2,3,4,5,6-Hexanehexol 64
1-Hexanethiol 21
2-Hexanethiol 19
n-Hexanoic acid 33

" 454
15
49

d, /-2-Hexanol 33
3-Hexanol 30
2-Hexanone 24
3-Hexanone 22
n-Hexanonitrile 42
n-Hexanoyl bromide 12
n-Hexanoyl chloride 32
Hexatriacontane 68
1-Hexatriacontene 19
Hexatriacontylcyclohexane 75
Hexatriacontylcyclopentane 67
1-Hexatriacontyne 23
cis-l,3,5-Hexatriene 73
rrans-l,3,5-Hexatriene 72
2-Hexenal 50
3-Hexenal 51
1-Hexene 40
cis-2-Hexene 53
(rans-2-Hexene 49
2-Hexene (cis,trans mixture) 50
cfs-3-Hexene 44
(rans-3-Hexene 46
3-Hexene (cis, trans mixture) 45
2-Hexenoic acid 15

" 425
3-Hexenoic acid 394
4-Hexenoic acid 426
5-Hexenoic acid 427
4-Hexen-3-one 43
5-Hexen-2-one 28
l-Hexen-3-yne 25
l-Hexen-4-yne 27
2-Hexen-4-yne 30
n-Hexyl acetate 133
n-Hexyl acetylene 42
n-Hexyl alcohol 49
n-Hexylamine 46
N-n-Hexylaniline 216
n-Hexylbenzene 124
n-Hexyl bromide 20
2-Hexyl bromide 19
n-Hexyl n-butyrate 186
n-Hexyl n-caproate 278
n-Hexyl n-caprylate 328

83
90

223
214
225
226
288
122
50

303
424
325
146
233
233

3
151
202
163
165
415

90
413
413
191
432
223

82
81
81

161
161
348
218
212

9
26

9
9

31
14
14

146
146
13
13
13
13
13
13
13

193
432
432
432
432
162
162
29
29
29

256
29
82

296
437

39
58
58

259
265
269
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Compound Page
No. No.

n-Hexyl chloride 34
2-Hexyl chloride 31
3-Hexvl chloride 30
rc-Hexylcyclohexane 256
n-Hexylcyclopentane 250
n-Hexyl H-decanoate 278
n-Hexyl n-enanthate 303
n-Hexyl ether 95
n-Hexyl ethyl ether 53
n-Hexyl formate 103
n-Hexy 1 n-heptanoate 303
fz-Hexyl iodide 18
n-Hexyl mercaptan 21
sec-Hexyl mercaptan 19
n-Hexyl methyl acetylene 45
rc-Hexyl methyl ether 48
n-Hexylmethylglycolic acid 22
n-Hexyl methyl ketone 114
1-Hexylnaphthalene 176
2-Hexylnaphthalene 177
n-Hexyl «-octanoate 328
n-Hexyl n-pentanoate 228
n-Hexyl phenvl carbmol 129
n-Hexyl phenyl ketone 213
n-Hexyl propionate 155
2-Hexylpyridme 242
n-Hexyl n-valerate 228
1-Hexyne 17
2-Hexyne 24
3-Hexyne 22
Hippuramide 383
Hippuranihde 444
Hippunc acid 296

1 398
1 25

31
95
18

DL-Histidme
L-Histidine
Homoanthranihc acid
DL-Homoaspartic acid 61
Homophenetole 71
Homophthahc acid 292
Homophthalic anhydride 64
Homopimanthrene. 79
d-Hydnocarpamide 172
Hydnocarponitrile 4
Hydrazobenzene 278
1-Hydrindamme 125
2-Hydrindamme 143
4-Hydrmdamine 150
5-Hydrindamme 21
O-Hydnndone 32
Hydrocmnamaldehyde 81
Hydrocmnamamide. 140
Hydrocmnamanilide 104
Hydrocmnamic acid 38
Hydrocmnamoyl chloride 48
Hydrocmnamyl alcohol 123
Hydrophlorone 540
Hydroqumone 452

117
Hydroquinone diacetate 154
Hydroqumone dibenzoate 170
Hydroquinone dibenzyl ether 55
Hydroquinone diethyl ether 43
Hydroquinone dimethyl ether 34
Hydroquinone monomethyl ether 48

" 32
Hydroquinone triacetate 133
Hydrotropilidene 211
1-Hydroxyacenaphthene 353
Hydroxyacetaldehyde 82
2-Hydroxyacetanihde 511

56
56
56
7
7

265
267
135
133
254
267
60
413
413
29
133
193
164
42
42
269
262
86
168
257
437
262
28
29
28
242
244
205
242
285
429
288
284
287
134
205
226
46
235
355
311
299
299
299
303
173
148
234
233
194
213
86
124
119
435
281
281
139
139
138
99
138
279
19
114
157
123

Compound
No.

3-Hydroxvacetanihde 375
4'-Hydroxyacetanihde 443

340
Hydroxyacetic acid 79

" 263
tt-Hydroxyacetophenone 47

150
2-Hvdroxyacetophenone 10

7
3-Hydroxyacetophenone 180

121
4-Hydroxyacetophenone 223

141
2-Hydroxyanilme 456

383

3-Hydroxyamhne 277
263

4-Hydroxyanihne 476
396

1-Hydroxyanthracene 381
9-Hydroxyanthracene 269
l-Hydroxy-9,10-anthraqumone 32
2-Hydroxv-9,10-anthraqumone 60
Hydroxyanthrarufin 49
2-Hydroxyazobenzene 134
4-Hydroxyazobenzene 383
2-Hydroxybenz aldehyde 4

71
3-Hydroxybenzaldehyde 204

90
35

4-Hydroxybenzaldehyde 102
252

30
2-Hydroxybenzaldehyde-3-carboxyhc acid 123
4-Hydroxvbenzaldeh>de-3-carboxylic acid 129
3-Hydroxybenzamide 342
4-Hydroxybenzamide 322
2-Hydroxybenzanihde 437
3-Hydroxybenzanihde 457

311
4-Hydroxybenzanilide 539

421
4-Hydroxybenzene-l,3-disulfonamide 412
4-Hydroxybenzene-l,3-disulfonamlide 324
4-Hydroxybenzene-l,3-disulfonic acid 190
4-Hydroxybenzene-l,3-disulfonyl chloride 115
4-Hydroxybenzenesulfonamide 218
4-Hydroxybenzenesulfomc acid 95
4-Hydroxybenzenesulfonyl chloride 228
4-Hydroxybenzenethiol 9
2-Hydroxybenzoic acid 400

" 244
" 116

3-Hydroxybenzoic acid 505
1 320
" 268

4-Hydroxybenzoic acid 532
" 343
1 1 406

2-Hydroxybenzonitnle 132
4-Hydroxybenzonitnle 158

34
2-Hydroxybenzophenone 26

28
3-Hydroxybenzophenone 251

149
4-Hydroxybenzophenone 322

165
7-Hydroxybenzota]pyrene 544

Page
No.

115
119
240
196
431
89
177
96
172
105
176
107
176
120
315
434
110
311
434
121
316
115
110
183
185
184
103
116
94
148
106
158
434
158
109
434
160
160
240
240
119
120
239
124
243
408
404
378
384
400
374
388
416
117
203
430
123
206
431
124
207
432
363
364
434
97
173
109
177
112
177
125
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Compound Page

No. No.

2-Hydroxybenz>l alcohol 49 89
1 146 103

4-Hydroxybenzyl alcohol 294 111
4-Hydroxybenzylamme 177 308
2-Hydroxybenzylanihne 234 310
N-4-Hydroxybenzylanilme 432 317
2-Hydroxybenzyl cyanide 163 364
4-Hydroxybenzyl cyanide 87 361
2-Hydroxybiphenyl 51 99

98 434
3-Hydroxybiphenyl 117 102

81 434
4-Hydroxybiphenyl 431 118

76 434
6-Hydroxybiphenyl-2-carboxyhc acid 389 116
3-Hydroxy-2-butanone 39 82

1 1 54 162
4-Hydroxy-«-butylamine 387 439
2-Hydroxybutyraldehyde 23 150
4-HydroxybutyraIdehyde 6 152
2-Hydroxybutync acid 251 431
2-Hydroxybutyronitnle 3 355
4-Hydroxybutyronitnle 82 352
3-Hydroxycarbostynl 574 126
2-Hydroxy-3-chlorobutyric acid 151 430
2-Hydroxy-3-chloroisobutync acid 174 430
2-Hydroxychrysazm 40 183
Wms-2-Hydroxycmnamic acid 333 207

1 405 432
3-Hydroxycmnamic acid 367 432
4-Hydroxycinnamic acid 336 207
4-Hydroxycoumann 516 123
5-Hydroxycoumarm 558 126
(rans-2-Hydroxycyclohexanecarboxylic acid 419 432
c(S-3-Hydroxycyclohexanecarboxylic acid 404 432
(rarcs-3-Hydroxycyclohexanecarboxylic acid 442 432
cis-4-Hydroxycyclohexanecarboxylic acid 448 432
(rans-4-Hydroxycyclohexanecarboxyhc acid 420 432
2-(l'-Hydroxycyclopentyl)cyclopetanone 13 172
3-Hydroxydimethylamlme 144 103
d-Hydroxydiphenylacetic acid 227 202
tt-Hydroxydiphenylacetyl chloride 23 214
2-Hydroxydiphenyl ether 216 107
2-HydroxydiphenyImethane 46 99
4-Hydroxydiphenylmethane 137 103
2-Hydroxyethanethiol 22 413
/3-Hydroxyethyl acetate 148 257
Di-2-Hydroxyethylarame 180 301
2-Hydroxyethylamine 329 438
4-Hydroxyethylbenzene 40 98
/3-Hydroxyethyl formate 138 256
2-Hydroxyethyl 4-tolyl sulfide 59 421
1-Hydroxyfluorenone 246 109
3-Hydroxyglutanc acid 77 429
6-Hydroxy-n-hexylamine 406 439
4-Hydroxy-3-iodo-5-methoxybezaldehyde 470 121
2-Hydroxyisobutanoic acid 80 196
CC-Hydroxyisobutyramide 105 233
OC-Hydroxyisobutyranihde 249 237
d-Hydroxyisobutync acid &0 196

" 291 431
2-Hydroxyisobutyronitnle 18 346
4-Hydroxyisocaproic acid 453 432
3-Hydroxy-2-isopropylpropionaldehyde 7 152
Hydroxymalonic acid 240 202
2-Hydroxy-4-methoxyacetophenone 45 99
3-Hydroxy-4-methoxyamline 275 311
2-Hydroxy-3-methoxybenzaldehyde 33 434
3-Hydroxy-4-methoxybenzaldehyde 54 434
4-Hydro\y-3-methoxybenzaldehyde 126 103

70 156
28 434

Compound Page
No. No.

4-Hydroxy-3-methoxybenzoic acid 525 124
3-Hydroxy-4-methoxybenzonitnle 19 346
4-Hydroxy-3-methoxybenzyl alcohol 245 109
2-Hydroxy-3-methoxybenzylamine 51 434
3-Hydroxy-2-methoxybenzylamme 55 434
4-Hydroxy-3-methoxybenzylamine 56 434
4-Hydroxy-3-methoxystyryl methyl ketone 159 177
2-Hydroxy-3-methylamline 156 307
2-Hydroxy-4-methylamhne 363 314
2-H>droxy-5-methylanihne 302 312
3-Hydroxy-4-methylamlme 362 314
4-Hydroxy-2-methylamlme 390 315
4-Hydroxy-3-methylaniline 384 315
5-Hydroxy-2-methylanihne 324 313
2-Hydroxy-5-methylbenzaldehyde 41 155
3-Hydroxy-3-methyl-2-butanone 47 162
3-Hydroxy-3-methylbutyraldehyde 8 152
2-Hydroxy-2-methylbutync acid 283 431
7-Hydroxy-4-methylcoumarm 480 121
5-Hydroxymethylfurfural 10 153
3-Hydroxy-3-methyl-2-heptanone 38 169
5-Hydroxy-5-methyl-3-heptanone 22 169
2-Hydroxy-2-methylhexanal 11 150
2-Hydroxy-5-methyl-4-nitroanilme 417 316
3-Hydroxy-3-methyl-2-pentanone 34 169
4-Hydroxy-4-methyl-2-pentanone 59 83

98 164
4-Hydroxy-2-methylqumolme 98 325
5-Hydroxy-2-methylquinolme 100 325
6-Hydroxy-2-methylquinolme 96 325
8-Hydroxy-2-methylquinoime 43 323
8-Hydroxy-4-methylqumolme 12 434
d,/-2-Hydroxy-2-methylsuccimc acid 154 199
l-Hydroxy-2-naphthaldehyde 49 155
2-Hydroxy-l-naphthaldehyde 132 103

1 ' 71 156
3-Hydroxy-2-naphthaldehyde 87 157
4-Hydroxy-l-naphthaldehyde 124 160
7-Hydroxynaphthalene-l,3-disulfonamide 294 403
2-Hydroxynaphthalene-l,5-disulfonanilide 392 407
2-Hydroxynaphthalene-l ,6-disulfonanilide 276 402
2-Hydroxynaphthalene-l,7-disulfonanilide 394 407
2-Hydroxynaphthalene-3,6-disulfonanilide 316 404
2-Hydroxynaphthalene-l,5-disulfonic acid 19 380
2-Hydroxynaphthalene-l,6-disulfonic acid 9 380
2-Hydroxynaphthalene-l,7-disulfonic acid 20 380
2-Hydroxynaphthalene-3,6-disulfomc acid 16 380
7-Hydroxynaphthalene-l,3-disulfomc acid 12 380
2-Hydroxynaphthalene-l,5-disulfonyl chloride 280 390
2-Hydroxynaphthalene-l,6-disulfonyl chloride .... 171 386
2-Hydroxynaphthalene-l,7-disulfonyl chloride .... 262 389
7-Hydroxynaphthalene-l,3-disulfonyl chloride 251 389
3-Hydroxynaphthalene-2-sulfonamide 45 393
4-Hydroxynaphthalene-l-sulfonarmde 188 399
6-Hydroxynaphthalene-2-sulfonamide 411 408
8-Hydroxynaphthalene-l-sulfonamide 365 406
4-Hydroxynaphthalene-l-sulfonamhde 310 404
5-Hydroxynaphtha!ene-l-sulfonanihde 315 404
6-Hydroxynaphthalene-2-sulfonanihde '.. 167 398
7-Hydroxynaphthalene-l-sulfonamhde 296 403
l-Hydroxynaphthalene-2-sulfonic acid 8 380
3-Hydroxynaphthalene-2-sulfomc acid 11 371
4-Hydroxynaphthalene-l-sulfonic acid 14 380
5-Hydroxynaphthalene-l-sulfomc acid 15 380
6-HydroxynaphthaIene-2-sulfonic acid 186 377
7-Hydroxynaphthalene-l-sulfomc acid 13 380
3-Hydroxynaphthalene-2-sulfonyI chloride 173 386
2-Hydroxy-l-naphthalenethiol 17 416
4-Hydroxy-l-naphthalenethiol 38 417
6-Hydroxy-2-naphthalenethiol 44 417
2-Hydroxynaphthalene-3,6,8-tnsulfonanilide 132 396
7-Hydroxynaphthalene-l,3,6-tnsulfonic acid 7 380
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Compound Page
No. No.

7-Hydronaphthalene-l,3,6-tnsulfonyl chloride 269 390
3-Hydroxy-2-naphthamide 462 244
4-Hydroxy-2-naphthamide 460 244
3-Hydroxy-2-naphthamlide 493 246
3-Hydroxy-l-naphthoic acid 571 126
3-Hydroxy-2-naphthoic acid 550 125

11 350 207
1 113 430

4-Hydroxy-2-naphthoic acid 351 208
5-Hydroxy-l-naphthoic acid 563 126
5-Hydroxy-l,4-naphthoqumone 21 182
3-Hydroxy-l-naphthyIamme 397 316
3-Hydroxy-2-naphthylamme 452 317
6-Hydroxy-l-naphthylamme 406 316
6-Hydroxy-2-naphthylamme 436 317
7-Hydroxy-l-naphthy!amme 430 317
7-Hydroxy-2-naphthylamme 421 316
8-Hydroxy-l-naphthyiamme 179 308
2-Hydroxy-5-nitroamlme 319 313
2-Hydroxy-6-nitroanihne 441 317
3-Hydroxy-4-nitroanilme 365 314
4-Hydroxy-2-nitroanilme 347 314
4-Hydroxy-3-nitroanilme 295 312
5-Hydroxy-2-nitroamhne 398 316
4-Hydroxy-4'-mtroazobenzene 528 124
3-Hydroxy-4-mtrobenzaIdehyde 14 434
4-Hydroxy-3-mtrobenzene 308 112
2-Hydroxy-5-nitrobenzoic acid 559 126
2-Hydroxy-3-mtrobenzonitnle 178 365
2-Hydroxy-4-nitrobenzomtrile 205 366
2-Hydroxy-5-mtrobenzomtnle 221 367
2-Hydroxy-2'-mtrobiphenyI 337 113
3-Hydroxy-2-mtrobiphenyl 145 103
3-Hydroxy-4-nitrobiphenyl 206 107
3-Hydroxy-6-mtrobiphenyl 59 99
4-Hydroxy-2-nitrobiphenyl 342 114
4-Hydroxy-2'-nitrobiphenyl 229 108
4-Hydroxy-3-mtrobiphenyl 79 100
4-Hydroxy-4'-nitrobiphenyI 514 123
4-Hydroxy-3-nitrc-l-naphthylamme 359 314
9-Hydroxynonanal 33 154
DL-/3-Hydroxynorvalme 59 286
5-Hydroxy-4-octanone 132 165
4-Hydroxypentanoic acid 424 432
5-Hydroxy-2-pentanone 40 169
5-Hydroxy-l-pentylamme 396 439
1-Hydroxyphenanthrene 393 116
2-Hydroxyphenanthrene 440 119
3-Hydroxyphenanthrene 282 111
4-Hydroxyphenanthrene 236 108
9-Hydroxyphenanthrene 396 116
4-Hydroxyphenylacetamide 358 241
a-Hydroxyphenylacetic acid 151 199
(2-Hydroxyphenyl)acetic acid 220 202
(4-Hydroxyphenyl)acetic acid 225 202
(2-Hydroxyphenyl)acetomtrile 163 364
(4-Hydroxyphenyl)acetomtnle 87 361
2-Hydroxy-2-phenylbutyraldehyde 22 150
4-Hydroxy-m-phenyIenediamme 120 102

130 306
4-Hydroxyphenylethyl alcohol 167 104
4-Hydroxyphenylglycine 71 287
3-Hydroxyphenyl methyl sulfide 77 434
4-Hydroxyphenyl methyl sulfide 78 434
2-Hydroxy-2-phenylpropionaldehyde 20 150
2-Hydroxy-2-phenylpropionic acid 208 430
2-H\droxy-3-phenylpropiomc acid 105 197
3-Hvdroxy-2-phenylpropiomc acid 149 199
3-Hydroxy-3-phenylpropionic acid 195 430
2-Hydroxyphenyl sulfide 69 426
3-Hvdroxyphenyl sulfide 67 426

Compound
No.

4-Hydroxyphenyl sulfide 72
3-Hydroxyphthalic acid 412
DL-Hydroxyprolme 30
L-Hydroxyprolme 83
2-Hydroxypropane-l,2,3-tncarboxylic acid 228
l-Hydroxy-2-propanone 40

58
2-Hydroxypropionaldehyde 8
3-Hydroxypropionitnle 74
4-Hydroxypropiophenone 370

180
DL-2-Hydroxy-n-propylamme 67
3-Hydroxypropylamme 358
4-Hydroxypyrazole 250
a-Hydroxypyridme 68
/3-Hydroxypyndine 76
}»-Hydroxypyridine 80
2-Hydroxypyridme 215

68
120

3-Hydroxypyndine 307
76
52

196
4-Hydroxypyridme 373

80
118
85

3
2

2-Hydroxypyrimidme
4-Hydroxypynmidine
6-Hydroxypyrimidine 85
Hydroxypyruvic aldehyde 120
4-Hydroxyquinaldme 98
5-Hydroxyqumaldine 100
6-Hydroxyquinaldme 96
8-Hydroxyquinaldme 43

11
^-Hydroxyqumolme 93
y-Hydroxyqumolme 95
2-Hydroxyquinolme 500
3-Hydroxyquinolme 507

93
4-Hydroxyquinolme 95
5-Hydroxyquinolme 553

97
6-Hydroxyquinolme 493

91
7-Hydroxyquinolme 566

99
8-Hydroxyqumoline 110

45

w-Hydroxyresacetopenone 483
6-Hydroxyretene. 409
Hydroxysuccmanihde 420
Hydroxysuccmic acid 115
2-Hydroxythiophenol 40
3-Hydroxythiophenol 1
4-Hydroxy-3,5-toluenediamme 360
2-Hydroxy-p-toluidme 362
3-Hydroxy-p-toluidme 363
4-Hydroxy-m-toluidme 302
4-Hydroxy-o-toluidme 324
5-Hydroxy-o-toluidme 390
1-Hydroxytnacontane 48
5-Hydroxy-2,4,6-tribromoanilme 253
3-Hydroxy-2,4,6-trichlorobenzaldehyde 99
5-Hydroxy-l,2,3-trimethoxybenzene 57
/3-Hydroxyvaline 49
9-Hydroxyxanthene 154

Page
No.

427
117
429
288
202
82
163
150
351
115
178
297
438
310
324
324
324
107
324
435
112
324
434
437
115
324
435
436
434
434
325
159
325
325
325
323
434
325
325
122
123
325
325
126
325
122
325
126
325
102
323
434
121
117
243
197
415
416
114
314
314
312
313
315
89
310
158
140
286
177
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Compound Page

No. No.

I

L-Idose 9
Imidazole 272
Iminodipropiomc acid 301
Indane.
Indane-4-sulfonamide..
Indane-5-sulfonamide ..
Indane-4-sulfomc acid.
Indane-5-sulfonic acid.

20
55
89
15
29

Indane-4-sulfonyl chloride 43
Indane-5-sulfonyl chloride 31
4-Indanol 110
1-lndanone 32
2-Indanone 67
Indene 25
Indene-3-carbomtrile 21
Indole 57
Indoie-3-acetomtrtle 29
Indole-3-carbomtrile 50
Indole-3-carboxaldehyde 125
2-(2-Indoly!)ethylamine 256
3-(3-Indolyl)propylamine 75
3-Indolylpyruvic acid 435
meso-Inositol 67
lodoacetamide 93
lodocacetani lide 264
2-lodoacetanilide 156
3-Iodoacetamlide 187
4-Iodoacetanihde 387
lodoacetic acid 86

11 172
lodoacetic anhydride 15
4-Iodoacetophenone 116
Jodoacetyl chloride
2-Iodoanilme 77

58
3-Iodoanilme 13

r 107
4-Iodoanilme 102

112
4-Iodoam sole 30
2-Iodobenzaldehyde 13
3-Iodobenzaldehyde 42
4-Iodobenzaldehyde 68
2-Iodobenzamide 386
3-Iodobenzamide 394
4-Iodobenzamide 458
2-Iodobenzanihde 257
4-Iodobenzanilide 447
lodobenzene 1
4-Iodobenzenesulfonamide 240
4-Iodobenzenesulfonanilide 106
4-Iodobenzenesulfonic acid 105
4-Iodobenzenesulfonyl chloride 105
2-Iodobenzoic acid 246

11 126
3-Iodobenzoic acid 297

" 258
4-Iodobenzoic acid 392

" 126
3-Iodobenzoic anhydride 59
4-Iodobenzoic anhydride 82
2-Iodobenzonitnle 63
4-lodobenzoyl bromide 3
2-Iodobenzoyl chloride 3
4-Iodobenzoyl chloride 20
4-Iodobenzyl cyanide 55
4-Iodobiphenyl 5
4-Iododiphenyl sulfide 9
lodoform 2
l-Iodo-4-isopropylbenzene 4

328
438
431
36
394
395
371
372
382
381
435
173
174
36
356
304
358
349
160
310
305
317
90
233
238
235
235
242
196
430
225
176
214
305
436
303
436
306
436
138
153
155
156
242
242
244
238
244
75
401
396
374
384
203
430
205
431
209
430
226
227
359
220
216
216
359

76
425
68
75

3-Iodomandelic acid 186 430
2-Iodo-4-methylanihne 26 303
2-lodo-5-methylanilme 40 304
3-Iodo-4-methylamline 20 303
4-Iodo-2-methylanilme 151 307
2-Iodo-4-methylbenzonitn!e 68 360
3-Iodo-2-methylolbenzoic acid 173 430
1-Iodonaphthalene 5 75
2-lodonaphthalene 4 76
l-Iodonaphthalene-2-sulfonamide 427 408
2-Iodonaphthalene-l-sulfonamide 139 397
4-Iodonaphthalene-l-sulfonamide 327 404
5-lodonaphthalene-l-sulfonamide 413 408
6-Iodonaphthalene-l-sulfonamide 341 405
6-Iodonaphthalene-2-sulfonarmde 366 406
7-lodonaphthalene-l-sulfonamide 415 408
7-Iodonaphthalene-2-sulfonamide 337 405
8-lodonaphthalene-l-sulfonamide 259 401
4-lodonaphthalene-l-sulfonanihde 91 395
2-lodonaphthalene-l-sulfomc acid 55 372
4-Iodonaphthalene-l-sulfonic acid 152 376
5-Iodonaphthalene-l-sulfonic acid 182 377
8-Iodonaphthalene-l-sulfomc acid 123 375
l-Iodonaphthalene-2-sulfonyl chloride 128 385
2-lodonaphthalene-l-sulfonyl chloride 168 386
4-Iodonaphthalene-l-sulfonyl chloride 197 387
5-IodonaphthaIene-l-sulfonyl chloride 230 388
6-Iodonaphthalene-l-sulfonyl chloride 121 384
6-Iodonaphthalene-2-sulfonyl chloride 225 388
7-Iodonaphthalene-l-sulfonyl chloride 255 389
7-Iodonaphthalene-2-sulfonyl chloride 150 385
8-Iodonaphthalene-l-sulfonyI chloride 226 388
4-lodo-2-naphthol 304 112
5-Iodo-2-naphthonitrile 195 366
3-Iodo-l-naphthylamme 142 307
2-Iodo-l-nitrobenzene 20 337
3-Iodo-l-nitrobenzene 11 337
4-Iodo-l-nitrobenzene 113 341
2-Iodo-4-nitrophenol 170 105
2-lodo-6-nitrophenoi 225 108
3-Iodo-2-mtrophenol 105 102
3-Iodo-4-nitrophenol 292 111
4-Iodo-2-nitrophenol 125 103
4-lodo-3-nitrophenol 394 116
5-lodo-2-nitrophenol 181 105
5-lodo-3-nitrophenol 328 113
4-lodo-3-nitrotoluene 25 337
2-Iodophenetole 100 136
4-Iodophenetole 6 137
2-Iodophenol 31 98

46 434
3-lodophenol 25 97

63 434
4-Iodophenol 168 105

65 434
(2-Iodophenoxy)acetic acid 168 430
(3-Iodophenoxy)acetic acid 160 430
(4-Iodophenoxy)acetic acid 167 430
(2-Iodophenyl)acetic acid 292 431
(3-Iodophenyl)acetic acid 311 431
(4-lodophenyl)acetic acid 314 431
(4-Iodophenyl)acetonitrile 55 359
2-Iodo-p-phenylenediamme 225 309
4-Iodophenyl phenyl sulfide 9 425
3-Iodophthahc anhydride 67 226
4-Iodophthalic anhydride 55 226
/3-Iodopropionarmde 119 234
a-Iodopropionic acid 156 430
/S-Iodopropionic acid 84 196

" 298 431
/3-Iodopropionyl chloride 9 214
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No.

(X-Iodopyridine 3
35

/3-Iodopyridme 29

2-Iodopyridme . 3
35

3-Iodopyridme 29

4-Iodopyridme 127
a-Iodoqumolme 28
y-lodoqumolme 63
2-Iodoquinolme 28
4-Iodoquinolme 63
5-Iodoqumoline 65
6-Iodoquinolme 55
8-Iodoquinohne 9
4-Iodothiophenol 27
2-Iodotoluene 3
3-Iodotoluene 2
4-Iodotoluene 1
4-Iodo-m-tolmdine 40
5-Iodo-o-toluidme 151
2-Iodo-p-toluidme 20
3-Iodo-p-toluidine 26
2-Iodo-4-tolunitnle 68
l-!odo-2,4,5-tnmethylbenzene 2
5-Iodovanillm 470
Isatin 431

1 1 425
Isoamyl acetate 75
pnm-Isoamyl alcohol 26
sec-Isoamyl alcohol 12
Isoamylamme 28
Isoamylbenzoate 307
Isoamyl bromide 16
Isoamyl n-butyrate 134
Isoamyl carbamate 29
Isoamyl carbmol 47
Isoamyl chloride 21
Isoamyl chloroformate 99
Isoamylcyclohexane 245
Isoamyl ether 64
N-Isoamylformamlide 12
Isoamyl formate 52
Isoamyl iodide 14
Isoamyl isobutyrate 122
Isoamyl isovalerate 157
Isoamyl levulinate 286
Isoamyl mercaptan 12
Isoamyl-1-naphthyl ether 110
Isoamyl 2-naphthyl ether 8
Isoamyl nitrite 24
Isoamyl oxalate 312
Isoamyl phthalate 357
Isoamyl propionate 109
Isoamyl salicylate 28

326
Isoamyl stearate 12
Isoamyl succmate 343
Isoamyl sulfide 50
Isoamyl urethane 29
Isoaspartic acid 72
d.Msobornane 48
Isobutane 5
Isobutanoic acid 8
2-Isobutoxyethanol 51
Isobutylacetaldehyde 33
Isobutyl acetate 43
Isobutylacetic acid 30
Isobutyl acetylene 15
Isobutyl alcohol 10
Isobutylallene „ I l l

Page
No.

322
436
323
436
322
436
323
436
437
323
324
323
324
324
324
323
417

75
75
76

304
307
303
303
360

76
121
243
317
253

81
80

295
267

58
256
231

82
55

254
7

134
230
252

60
255
257
266
413
136
137
250
268
271
255

95
269
273
270
421
231
287

9
3

190
82

145
251
191
28
80
16

Compound Page
No. Nn

Isobutylamme 16 295
432 439

N-Isobuty lam line 137 299
154 437

4-Isobutylanilme 149 299
Isobutylbenzene 15 35
Isobutyl benzoate 265 264
Isobutyl bromide 9 58
Isobutyl n-butyrate 105 255
Isobutyl carbamate 16 231
Isobutyl carbonate 154 257
Isobutyl chloride 11 55
Isobutyl chloroformate 59 252
Isobutyl enanthate 191 260
Isobutylene glycol 79 84
Isobutyl ether 46 133
N-Isobutylformamlide 11 230
Isobutyi formate 23 250
N-Isobutylglycme 87 429
Isobutyl n-heptanoate 191 260
Isobutyl 2-hydroxybenzoate 24 95
Isobutyl iodide 9 60
Isobutyl isobutyrate 93 254
Isobutyl isovalerate 124 255
Isobutyl levulinate 239 263
Isobutylmalononitnle 75 351
Isobutyl mercaptan 7 413
Isobutyl methoxymethyl ketone 96 164
2-Isobutyl-l-methylbenzene 55 37
3-Isobutyl-l-methylbenzene 49 37
4-Isobutyl-l-methylbenzene 53 37
Isobutyl methyl carbmol 25 81
Isobutyl methyl ketone 15 161
Isobutyl methyl sulfide 13 420
Isobutyl 2-naphthyl ether 12 137
Isobutyl oxalate 237 263
Isobutyl n-pentanoate 137 256
4-Isobutylphenol 18 94
Isobutyl phenylacetate 281 265
Isobutyl phenyl ketone 195 167
Isobutyl propionate 72 253
Isobutyl n-propyl ketone 67 163
Isobutyl salicylate 301 267

1 24 429
Isobutyl stearate 11 273
Isobutyl succmate 310 267
Isobutyl sulf ide 37 421
m-Isobutyltoluene 49 37
p-Isobutyltoluene 53 37
o-Isobutyltoluene 55 37
Isobutyl urethane 16 231
Isobutyl n-valerate 137 256
Isobutyraldehyde 9 144
Isobutyramide 217 236
Isobutyranilide 137 234
Isobutync acid 8 190

" 451 432
Isobutync anhydride 7 223
Isobutyromtnle 9 345
Isobutyrophenone 177 167
Isobutyryl chloride 6 212
Isocaproaldehyde 33 145
Isocaproamide 190 236
Isocaproamlide 169 235
Isocaproic acid 30 191

" 449 432
Isocapromtnle 38 348
Isocaproyl chloride 29 212
Isocarvestrene 317 23
Isocrotonamide 126 234
Isocrotonanihde 127 234
Isocrotomc acid 13 190
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Compound Page
No. No.

Isodurene 59 37
Isodurenol 122 102
Isoduridme 170 300
Isoeugenol 26 95
Isoeugenol methyl ether 104 136
Isoeugenyl acetate 118 279
Isogeramolene 251 20
Isohexanamide 190 236
Isohexyl alcohol 47 82
Isohexylamme 43 296
Isohexyl methyl ketone 110 164
Isolaurolene 153 17
D-(-)-Isoleucme 94 288
DL-Isoleucme 99 289
L-(+)Isoleucme 91 288
Isonicotmic acid 406 210

1 447 432
Isopentane-l,l-dicarboxyhc acid 76 196
Isopentylbenzene 60 37
Isopentyl sahcylate 28 95
Isophorone 172 166
Isophthalaldehyde 75 157
Isophthahc acid 408 210

1 220 430
Isophthahc acid diamide 504 246
Isophthahc acid monoamide 503 246
Isophthalonitnle 204 366
Isophthaloyl dichlonde 6 216
Isopicramic acid 448 119
Isoprene 17 12
Isopropenyl acetylene 7 28
Isopropanolamme 67 297
l-Isopropenyl-l,4-cyclohexadiene 308 23
/-5-Isopropyl-2-methyl-l,3-cyclohexadtene 313 23
d-l-Isopropenyl-3-methylcyclohexane 301 22
M-Isopropenyl-3-methylcyclohexane 302 22
l-Isopropenyl-4-methylcyclohexane 300 22
crs-3-Isopropenyl-4-methylcyclohexene 298 22
l-Isopropenyl-3-methylcyclohexene 323 23
l-Isopropenyl-5-methylcyclohexene 320 23
/-3-Isopropenyl-l-methylcyclohexene 318 23
3-Isopropenyl-2-methylcyclohexene 303 22
4-Isopropenyl-3-methylcyclohexene 304 22
5-Isopropenyl-l-methylcyclohexene 317 23
Isopropenyl methyl ketone 7 161
(2-Isopropoxy)benzoic acid 330 431
(3-Isopropoxy)benzoic acid 308 431
(4-Isopropoxy)benzoic acid 418 432
2-Isopropoxyethanrl 36 81
l-Isopropoxy-3-methyl-2-butanone 88 163
Isopropoxymethyl methyl ketone 49 162
Isopropyl acetate 17 250
Isopropyl acetylene 5 28
4-Isopropylacetophenone 210 168
2-Isopropylacrolem 25 145
Isopropyl alcohol 3 80
1-Isopropylallene 54 13
Isopropylamme 4 295

468 439
2-(lsopropylammo)ethyIamm« 416 439
N-Isopropylanilme 234 437
2-Isopropylaniline 153 437
3-Isopropylanilme 172 437
4-Isopropylanilme 135 299
2-Isopropylazulene 5 43
5-Isopropylazulene 10 43
6-Isopropylazulene 15 43
4-Isopropylbenzaldehyde 87 149
4-Isopropylbenzamide 236 237
Isopropylbenzene 7 35
1-Isopropylbenzimidazole 231 437
2-Isopropylbenzimidazole 254 438

Compound Page
No. No.

Isopropyl benzoate 213 261
2-Isopropylbenzoic acid 226 431
4-Isopropylbenzoic acid 150 199

1 355 432
4-Isopropylbenzonitnle 85 352
4-Isopropylbenzoyl chloride 22 214
(X-Isopropylbenzyl alcohol 116 86
4-Isopropylbenzyl chloride 51 56
Isopropyl bromide 5 58
2-Isoprop>lbutanoic acid 24' 192
Isopropyl n-butyrate 58 252
Isopropyl carbamate 78 233
Isopropyl carbonate 90 254
Isopropyl chloride 4 55
Isopropylcyclohexane 153 5
5-Isopropyl-l,3-cyclohexanedione 78 174
3-Isopropylcyclohexanone 76 170
4-Isopropylcyclohexanone 67 170
3-Isopropyl-2-cyclohexenone 58 170
i-6-Isopropyl-3-cyclohexenone 61 170
Isopropylcyclopentane 83 4
2-Isopropylcyclopentanone 119 165
Isopropyl ether 18 131
Isopropyl formate 7 250
3-Isopropylglutanc acid 345 432
4-Isopropylheptane 179 6
Isopropyl 2-hydroxybenzoate 20 94
Isopropyhdeneacetone 25 162
5-Isopropyhdene-2-methyl-l,3-cyclohexadiene 321 23
l-Isopropyhdene-2-methylcyclohexane 309 23
l-Isopropyhdene-3-methylcyclohexane 310 23
l-Isopropyhdene-4-methylcyclohexane 307 23
4-Isopropylidene-l-methylcyclohexane 325 24
3-Isopropylidene-6-methylcyclohexane 324 24
3-Isopropyhdene-l-methylcyclopentane-l-

carbonitnle 73 351
Isopropyl iodide 4 60
Isopropyl isobutyrate 47 252
Isopropyl isovalerate 76 253
Isopropyl dj-lactate 118 255
Isopropyl levulmate 192 260
Isopropylmalonic acid 132 430
Isoprop>l methoxymethyl ketone 56 162
Isopropylmethylacetic acid 24 190
5-Isopropyl-2-methylacetophenone 202 167
Isopropyl methyl acetylene 18 28
Isopropyl methylamme 8 295
2-Isopropyl-l-methylbenzene 22 36
3-Isopropyl-l-methylbenzene 17 35
4-Isopropyl-l-methylbenzene 21 36
2-Isopropyl-5-methylbenzenethiol 44 415
5-Isopropyl-2-methylbenzenethiol 45 415
2-Isopropyl-5-methyl-l,4-benzoqumone 2 181
2-Isopropyl-3-methyl-l-butene 127 16
d,/-Isopropyl methyl carbinol 12 80
l-Isopropyl-4-methyl-l,3-cyclohexadiene 311 23
l-Isopropyl-4-methyl-l,4-cyclohexadiene 322 23
2-Isopropyl-5-methyl-l,3-cyclohexadiene 312 23
l-5-Isopropyl-2-methyl-l,3-cyclohexadiene 313 23
5-Isopropyl-2-methyl-l,3-cyclohexadiene 314 23
l-Isopropyl-2-methylcyclohexane 236 7
/-l-Isopropyl-3-methylcyclohexane 228 6
d,/-l-Isopropyl-3-methylcyclohexane 214 6
d-l-Isopropyl-3-methylcyclohexane 219 6
cis-l-Isopropyl-4-methyIcyclohexane 229 6
(rans-l-Isopropyl-4-methylcyclohexane 232 7
(rfltts-l-Isopropyl-4-methylcyclohexane 184 6
l-Isopropyl-2-methylcyclopentane 126 5
l-Isopropyl-3-methylcyclopentane 124 5
7-Isopropyl-l-methylfluorene 101 47
3-Isopropyl-2-methylhexane 196 6
2-Isopropyl-5-methylhydroqumone 347 114
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Compound Page
No. No.

Isopropyl methyl ketone 6 161
l-IsopropyI-7-methylnaphthalene 165 41
7-Isopropyl-l-methyl-9,10-phenanthraquinone 30 182
l-Isopropyl-7-methylphenanthrene 81 46
3-Isopropyl-l-methylphenanthrene 70 45
4-Isopropyl-l-methylphenanthrene 58 45
6-Isopropyl-l-methylphenanthrene 18 43
7-lsopropyl-l-methylphenanthrene 103 47
2-lsopropyl-5-methylphenoI 44 98
5-Isopropyl-2-methylphenol 19 94
Isopropyl methyl sulfide 8 420
5-Isopropylnaphthanthracene 95 46
8-Isopropylnaphthanthracene 136 48
9-Isopropylnaphthanthracene 133 48
12-Isopropylnaphthanthracene 98 47
1-Isopropylnaphthalene 158 41
2-Isopropylnaphthalene 161 41
Isopropyl 2-naphthyl ether 22 138
Isopropyl 4-mtrophenyl sulfide 18 425
Isopropyl oxalate 160 258
Isopropyl n-pentanoate 98 254
2-Isopropyl-l-pentene 179 18
2-Isopropylphenanthrene 17 43
9-Isopropylphenanthrene 14 43
2-Isopropylphenol 7 94
4-Isopropylphenol 65 99
(4-Isopropylphenyl)acetic acid 365 432
d.Msopropyl phenyl carbmol 116 86
Isopropyl phenyl ketone 177 167
Isopropyl phenyl sulfide 48 421
Isopropyl phthalate 347 270
Isopropyl propionate 39 251
4-Isopropyl-l-propylbenzene 105 39
Isopropyl n-propyl ether 25 132
Isopropyl n-propyl ketone 34 162
Isopropyl propyl sulfide 20 420
2-Isopropylpyridme 237 437
3-Isopropylpyndine 232 437
4-Isopropylpyridme 246 438
Isopropyl sahcylate 20 94

262 264
Isopropyl sulfide 17 420
2-Isopropylthiophene 25 423
3-Isopropylthiophene 26 423
2-IsopropyltoIuene 22 36
3-Isopropyltoluene 17 35
4-Isopropyltoluene 21 36
Isopropyl urethane 78 233
Isopropyl n-valerate 98 254
Isoquinohne 72 320

215 437
1-Isoquinolme-l-carboxaldehyde 38 155
1,4-Isoquinohnediol 573 126
D-Isorhamnose 29 330
frans(/3)-Isosafrole 101 136
DL-Isosenne 69 287
L-Isosenne 33 285
Isovaleraldehyde 17 145
Isovaleramide 245 237
Isovaleranihde 162 235
Isovalenc acid 15 190

" 432 432
Isovalenc anhydride 11 223
Isovalerone 101 164
Isovaleronitrile 22 346
Isovalerophenone 197 167
Isovaleryl bromide 6 218
Isovaleryl chloride 16 212
Isovamllme 54 434
Itacomc acid 254 203

" 469 433

Compound Page
No. No.

Itacomc acid diamide 406 242
Itacomc acid dianilide 403 242
Itacomc anhydride 26 225

Jasmmaldehyde 9 150
Juglone 21 182

K

a-Ketobutync acid 11 193
2-Ketocyclohexanecarboxylic acid 82 196
3-Ketocyclohexanecarboxylic acid 74 196
4-Ketocyclohexanecarboxyhc acid 67 195
y-Ketovaleric acid 18 193

Lactaldehyde 8 329
d,/-Lactamide 49 232
d,/-Lactamlide 22 231
<i,/-Lactic acid 7 192
Lactic acid benzoate 138 198

261 431
Lactic aldehyde 8 329
d,;-Lactomtnle 54 349
Lactomtnle benzoate 98 353
Lactose 64 333
6-[/3-Lactosido]-a-D-glucose 67 333
DL-Lanthiomne 89 288
meso-Lanthionine 116 290
Lauraldehyde 18 153
Lauramide 160 235
Lauramlide 46 232
Laurent's acid 203 378
Laurie acid 29 194
Laurie anhydride 12 225
Laurolene 205 18
Laurone 91 175
Lauromtnle 101 353
Laurophenone 45 173
Lauroyl chloride 13 214
Lauryl alcohol 3 88
Lauryl bromide 29 58
Lauryl chloride 53 56
DL-Leucme 101 289

78 429
L-Leucme 123 290
Leuco-malachite green 66 324
Levulmamide 152 234
Levulmanihde 124 234
Levulmic acid 16 172

11 18 193
1 1 407 432

Lignocenc acid ^88 196
d-Limonene 316 23
d,;-Limonene 319 23
/-Lmalool 103 85
/-Lmalyl acetate 215 261
/-Lmalyl alcohol 103 85
2,3-Lutidme 31 319
2,4-Lutidme 25 319
2,5-Lutidme 26 319
2,6-Lutidme 18 319
3,4-Lutidme 32 319
3,5-Lutidme 46 319
D-Lysme 57 429
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Compound Page
No. No.

DL-Lysme 129 290
L-Lysme 53 286
" " 208 429

tt-D-Lyxose 13 329

M
L-Malamide 309 239
L-Malanihde 420 243
/-Malic acid 115 197
Maieamic acid 352 241
Maleic acid 175 200

" 37 429
Maleic acid diamide 380 242
Maleic acid dianihde 396 242
Maleic acid monoamide 352 241
Maleic acid monoamlide 397 242
Maleic anhydride 21 225
Maleimide 83 233
Maleonitnle 19 357
Malonamic acid 6 231

1 1 225 431
Malondiamide 345 241
Malonic acid 185 200

" 123 430
Malonic acid diamide 345 241
Malonic acid dianihde 477 245
Malonic acid monoamide 6 231

225 431
Malonic acid monoamlide 232 237
Malononitnle 17 357
/3-Maltose 43 332
d,/-Mandelamide 239 237
d,/-Mandelamlide 289 239
d,/-Mandehc acid 151 199

1 1 196 430
D-Mandelonitnle 14 357
DL-Mandeloni tnle 7 357
d-Manmtol 62 90
CX-D-Mannoheptose 27 330
tt-D-Mannose 23 330
/3-D-Mannose 24 330
DL-Mannose 26 330
L-Mannose 25 330
Margaramide 149 234
Marganc acid 55 195
Marganc aldehyde 11 153
Marganc anhydride 25 225
Melezitose 38 331
/S-Mehbiose dihydrate 2 329
Menogene 324 24
Menogerene 321 23
1,5-p-Menthadiene 314 23
2,4-p-Menthadiene 312 23
d,/-2,8-m-Menthadiene 323 23
3,8-m-Menthadiene 320 23
3,8-o-Menthadiene 298 22
5,8-o-Menthadiene 304 22
6,8-o-Menthadiene 303 22
d-m-Menthane 219 6
/-m-Menthane 228 6
o-Menthane 236 7
p-Menthane 232 7
cis-p-Menthane 229 6
Jrans-p-Menthane 184 6
m-Menthene 310 23
o-Menthene 309 23
p-Menthene 307 23
d-m-8-Menthene 301 22
/-m-8-Menthene 302 22
p-8-Menthene 300 22

Compound Page
No. No.

4(8)-p-Menthen-3-one 180 167
/-Menthol 20 88
/-Menthone 165 166
/-Menthyl acetate 232 262
L-Menthylamme I l l 298
2-Mercaptoacetophenone 4 416
Mercaptobenzene 25 414
1-Wercaptonaphthalene 47 415
2-Mercaptonaphthalene 25 416
Mesacomc acid 329 207

1 322 431
Mesacomc acid diamide 368 241
Mesacomc acid dianihde 391 242
Mesaconyl dichlonde 28 214
Mesidme 142 299
Mesityl acetate 255 269
Mesi tylacet ic acid 261 203
Mesitylacetone 70 174
Mesitylene 11 35
Mesityleneamide 235 237
Mesitylene disulfonic acid 195 378
Mesitylemc acid 259 203
Mesityl oxide 25 162
Mesityl phenvl ketone 167 177
Metaldehyde 101 158
Yletamlic acid 37 372
Methatrolem 10 144
Methacr>lamide 180 235
Methacryl ic acid 9 190
Methacrylonitrile 7 345
Methacrylyl chloride 7 212
Methallylacetone 66 163
Methallyl chloride 12 55
Methanal 1 144
Methane 1 3
Methane disulfonamide 395 407
Methane disulfonamhde 286 403
Methane disul fonic acid 179 377
Methane d isu l fonyl chloride 1 381
Methanesulfonamide 23 392
Methanesulfonamlide 32 393
Methanesulfonic acid 6 371
Methanethiol 1 413
Methanol 1 80
Methiomc acid 179 377
DL-Methionme 87 288
L-Methionme 90 288
Methone 181 178
Methoxyacetaldehyde 16 145
Methoxyacetamide 103 233
Methoxyacetamlide 21 231
4-Methoxyacetanihde 211 236
Methoxyacetic acid 31 191
Methoxyacetomtrile 17 346
(X-Methoxyacetophenone 25 169
2-Methoxyacetophenone 199 167
3-Methoxyacetophenone 200 167
4-Methoxyacetophenone 24 172
Methoxyacetyl chloride 14 212
2-Methoxyanihne 94 135

134 299
159 437

3-Methoxyamline 102 136
168 300
139 437

4-Methoxyamline 35 138
67 304

211 437
4-Methoxybenzalacetone 96 175
4-Methoxybenzalacetophenone 104 175
2-Methoxybenzaldehyde 15 153
3-Methoxybenzaldehyde 85 149
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Compound Page
No. No.

4-Methoxybenzaldehyde 89 149
2-Methoxybenzamide 218 236
2-Methoxybenzamlide 225 237
Methoxybenzene 56 133
4-Methoxybenzene-l,3-disulfonamide 416 408
4-Methoxybenzene-l,3-disulfonanilide 336 405
4-Methoxybenzene-l,3-disulfomc acid 191 378
4-Methoxybenzene-l,3-disuIfonyl chloride 108 384
4-Methoxybenzil 82 174
2-Methoxybenzoic acid 114 197

I 296 431
3-Methoxybenzoic acid 297 431
4-Methoxybenzoic acid 291 204

" 383 432
4-Methoxybenzoic anhydride 43 226
2-Methoxybenzomtrile 9 357
4-Methoxybenzonitnle 72 360
2-Methoxybenzophenone 29 173
4-Methoxybenzophenone 80 174
4-Methoxybenzoyl bromide 9 219
2-Methoxybenzoyl chloride 57 213
3-Methoxybenzoyl chloride 54 213
4-Methoxybenzoyl chloride 58 213
2-Methoxybenzyl alcohol 127 86
4-Methoxybenzyl alcohol 5 88

I I 4 137
2-Methoxybenzylamine 343 438
3-Methoxybenzylamme 314 438
4-Methoxybenzylamme 327 438
2-Methoxybiphenyl 10 137
4-Methoxybiphenyl 51 139
l-Methoxy-2-butanone 29 162
l-Methoxy-3-butanone 14 161
4-Methoxychalcone 104 175
2-Methoxycmnamic acid 393 432
4-Methoxycinnamic acid 363 432
4-Methoxycinnamonitrile 74 360
4-Methoxycyclohexanone 54 170
2-Methoxyethanethiol 11 413
2-Methoxyethanol 20 81
2-(2-Methoxyethoxy)ethanol 96 85
j8-Methoxyethyl acetate 78 253
2-Methoxyethylamme 336 438
£-Methoxyethyl benzoate 294 266
Methoxyethyl methyl ketone 14 161
1-Methoxyethyl n-propyl ketone 78 163
l-Methoxy-2-hexanone 106 164
l-Methoxy-3-hexanone 78 163
4-Methoxyhydrocinnamonitnle 103 354
3-Methoxyisobutyraldehyde 36 145
l-Methoxy-3-methyl-2-butanone 56 162
4-Methoxy-2-methyl-n-butyraldehyde 9 152
Methoxymethyl methyl ketone 13 161
3-Methoxy-2-methylolbenzoic acid 215 430
l-Methoxy-4-methyl-2-pentanone 96 164
2-Methoxy-3-methyl-2-pentanone 95 164
3-Methoxy-2-methyl-l-propanol 57 133
Methoxymethyl n-propyl ketone 72 163
2-Methoxy-l-naphthaldehyde 73 156
3-Methoxy-l-naphthaldehyde 52 155
4-Methoxy-l-naphthaidehyde 9 153
5-Methoxy-l-naphthaldehyde 56 155
1-Methoxynaphthalene 106 136
2-Methoxynaphthalene-l-suIfonamide 161 398
3-Methoxynaphthalene-2-sulfonamide 49 393
4-Methoxynaphthalene-l-sulfonamide 378 406
4-Methoxynaphthalene-2-sulfonarmde 149 397
5-Methoxynaphthalene-l-sulfonamide 292 403
6-Methoxynaphthalene-l-sulfonamide 127 396
6-Methoxynaphthalene-2-sulfonamide 268 402
7-Methoxynaphthalene-2-sulfonarmde 362 406

Compound Page
No. No.

2-Methoxynaphthalene-l-sulfonamlide 304
3-Methoxynaphthalene-2-sulfonam ide.
4-Methoxynaphthalene-l-sulfonani ide.
4-Methoxynaphthalene-3-sulfonam ide.
5-Methoxynaphthalene-l-sulfonani ide.
6-Methoxynaphthalene-l-sulfonani ide.
6-Methoxynaphthalene-2-sulfonani ide.
7-Methoxynaphthalene-2-sulfonani ide.

211
159
122
150
223
58
60

2-Methoxynaphthalene-l-sulfonyl chloride 188
3-Methoxynaphthalene-2-sulfonyl chloride 222
4-Methoxynaphthalene-l-sulfonyl chloride 146
4-Methoxynaphthalene-2-sulfonyl chloride 84
5-Methoxynaphthalene-l-sulfonyl chionde 184
6-Methoxynaphthalene-l-sulfonyl chloride 96
6-Methoxynaphthalene-2-sulfonyl chloride 122
7-Methoxynaphthalene-2-sulfonyl chloride 102
2-Methoxy-2-nitroamlme 121
2-Wethoxy-4-nitroanilme 314
2-Methoxy-5-nitroanilme 249
3-Methoxy-5-nitroaniltne 39
4-Methoxy-2-nitroanihne 287
4-Methoxy-3-nitroamhne 64
3-Methoxy-l-nitrobenzene 12
4-Methoxy-l-mtrobenzene 23
4-Methoxy-3-nitrobenzenesulfonamide 120
4-Methoxy-3-nitrobenzenesulfonic acid 46
4-Methoxy-3-nitrobenzenesulfonyl chloride 71
4-Methoxy-3-nitrobenzoic acid 300
2-Methoxy-4-nitrophenol 428
5-Methoxy-2-nitrophenol 22
l-Methoxy-2-pentanone 72
2-Methoxy-3-pentanone 36
2-Methoxyphenol 12

9
95

3-Methoxyphenol 21
82

4-Methoxyphenol 48
104

(2-Methoxyphenoxy)acetic acid 180
(3-Methoxyphenoxy)acetic acid 164
(4-Methoxyphenoxy)acetic acid 175
2-Methoxyphenyl acetate 261
(4-Methoxyphenyl)acetic acid 92

" 359
4-Methoxyphenyl methyl carbmol 133
3-(2-Methoxyphenyl)propionic acid 439
3-(3-Methoxyphenyl)propionic acid 409
3-(4-Methoxyphenyl)propiomc acid 421
3-(4-Methoxyphenyl)propionitnle 103
4-Methoxyphenyl sulfide 19
2-Methoxy-l-propanol 49
l-Methoxy-2-propanone 13
l-Methoxy-4-propenylbenzene 3
2-Methoxy-4-propenylphenol 26
2-Methoxy-5-propenylphenol 182
2-Methoxypropionic acid 11
3-Methoxypropionitnle 41
/3-Methoxypropionyl chloride 26
l-Methoxy-2-n-propoxyethane 47
2-Methoxypyridme 80
3-Methoxypyndine 186
4-Methoxypyrjdme 262
2-Methoxyqumoline 83
4-Methoxyquinohne 260
6-Methoxyquinolme 112

193
7-Methoxyqumolme 59
8-Methoxyquinolme 27

26
2-Methoxytoluene 62

403
399
397
396
397
400
394
394
387
388
385
383
387
384
384
384
306
312
310
436
311
304
337
337
396
372
383
205
118
434
163
162
96
137
434
95
434
99
434
430
430
430
264
196
432
87

432
432
432

354
425
133
161

137
95
105
192
348
212
133
436
437
438
436
438
321
437
140
138
323
134

534



ORGANIC COMPOUND INDEX

Compound Page
No. No.

3-Methoxytoluene 66 134
4-MethoxytoIuene 65 134
l-Methoxy-2,4,6-tnmtrobenzene 36 338
N-Methyl acetamlide 123 234
Methyl acetate 4 250
Methylacetoacetate 108 164

123 255
2-Methylacetoacetonitnle 35 347
2-Methylacetophenone 170 166
3-Methylacetophenone 176 166
4-Methylacetophenone 6 172
N-Methyl-2-acetotoluidide 17 231
N-Methyl-3-acetotoluidide 32 231
N-Methyl-4-acetotoluidide 58 232
N-Methylacetylanthramhc acid 311 206
Methyl acetylene 2 28
Methyl acrylate 12 250
2-Methylacryhc acid 411 432
CC-Methylacrylomtnle 7 345
/3-Methyladipic acid 89 196
D-N-Methyl-a-alanme 109 289
DL-N-Methyl-CC-alanme 98 289

66 429
N-Methy!-/3-alanine 2 284
Methyl alcohol 1 80
Methylallene 11 12
2-Methylallyl sulfide 38 421
Methylamidme 470 439
Methylamme 1 295

422 439
L-Methylamme Ill 298
2-(N-Methylammo)benzenesulfonamide 51 393
4-(N-Methylammo)benzenesulfonamide 338 405
2-(N-Methylammo)benzenesulfomc acid 14 371
4-(N-Methylammo)benzenesulfonic acid 158 376
Methyl-2-ammobenzoate 15 273
3-(Methylammo)benzoic acid 214 430
(2-Methylamino)ethylamme 367 439
l-(MethyIammo)naphthalene 183 301

109 436
2-(Methylammo)naphthalene 188 301
2-(Methylammo)-n-pentane 33 296
2-(Methylammo)phenol 184 105
4-(Methylammo)phenol 152 104
Methyl-ri-amyl alcohol 41 82
N-Methylanilme 90 298

181 437
2-Methylamlme 94 298

156 437
3-Methylamlme 96 298

174 437
4-Methylanilme 34 303

195 437
N-Methylanihnomtrile 95 353
Methyl am sate 59 276
2-Methylanisole 62 134
3-Methylamsole 66 134
4-Methylamsole 65 134
1-Methylanthracene 85 46
9-Methylanthracene 80 46
Methylanthramlate 15 273
2-Methyl-9,10-anthraqmnone 24 182
N-Methylazmdme 286 438
2-Methylazulene 23 43
6-Methylazulene 82 46
2-Methylbenzaldehyde 74 148
3-Methylbenzaldehyde 73 148
4-Methylbenzaldehyde 75 148
2-Methylbenzene-l,3-disulfonamide 443 409
2-Methylbenzene-l,4-disulfonamide 371 406
.4-Methylbenzene-l,2-disulfonamide 410 407

Compound Page
No. No.

4-Methylbenzene-l,3-disulfonamide 256 401
5-Methylbenzene-l,3-disulfonamide 349 405
2-Methylbenzene-l ,3-disulfonanilide 168 398
2-Methylbenzene-l,4-disulfonamiide 225 400
4-Methylbenzene-l,2-disulfonanilide 272 402
4-Methylbenzene-l ,3-disultonanil ide 267 402
5-Methylbenzene-l ,3-disulfonanilide 137 397
2-Methylbenzene-l,3-disulfomc acid 204 378
2-Methyibenzene-l,4-disulfomc acid 168 377
4-Methylbenzene-l,2-disulfomc acid 188 377
4-V1ethylbenzene-2,4-disulfomc acid 132 375
5-Methylbenzene-l,3-disulfonic acid 162 377
2-Methylbenzene-l,3-disulfonyl chloride 113 384
2-Methylbenzene-l,4-disulfonyl chloride 144 385
4-Methylbenzene-l,2-disulfonyl chloride 166 386
4-Methylbenzene-l,3-disulfonyl chloride 44 382
5-Methylbenzene-l,3-disuifonyl chloride 125 385
2-Wethylbenzenesulfomc acid 58 372
3-Methylbenzenesulfomc acid 10 371
4-Methylbenzenesulfomc acid 31 372
2-Methylbenzenesulfonyl chloride 73 383
3-Meth>lbenzenesulfonyl chloride 3 381
4-Methylbenzenesulfonyl chloride 75 383
4-Methylbenzhydrol 29 89
Methyl benzilate 110 278
1-Methylbenzimidazole 220 437
2-Methylbenzimidazole 252 438
4-Methylbenzimidazole 228 437
5-Methylbenzimidazole 235 437
Methyl benzoate 172 258
2-Methylbenzoic acid 125 198

" 269 431
3-Methylbenzoic acid 137 198

1 1 339 432
4-Methylbenzoic acid 278 204

1 1 360 432
2-Methylbenzoic anhydride 9 225
3-Methylbenzoic anhydride 29 225
4-Methylbenzoic anhydride 40 225
2-Methylbenzonitnle 64 350
3-Methylbenzonitnle 70 350
4-Methylbenzomtrile 13 357
4-Methylbenzophenone 74 174
2-Methyl-l,4-benzoqumone 6 181
Methyl 2-benzoylbenzoate 119 279
2-Methylbenzoyl bromide 5 219
3-Methylbenzoyl bromide 1 219
4-Methylbenzoyl bromide 8 219
4-Methylbenzoy! chloride 51 213
l-Methyl-3,4-benzphenanthrene 69 45
2-Methyl-3,4-benzphenanthrene 61 45
5-Methyl-3,4-benzphenanthrene 143 49
6-Methyl-3,4-benzphenanthrene 76 46
7-Methyl-3,4-benzphenanthrene 31 44
8-Methyl-3,4-benzphenanthrene 54 45
2-Methyl-l',2'-benzpyrene 139 48
3-Methyl-l',2'-benzpyrene 148 49
4-Methyl-l',2'-benzpyrene 191 51
5-Methyl-l',2'-benzpyrene 188 51
6-Methyl-l',2'-benzpyrene 170 50
8-Methyl-l',2'-benzpyrene 181 50
9-Methyl-l',2'-benzpyrene 149 49
2-Methylbenzyl alcohol 14 88
3-Methylbenzyl alcohol 109 85
4-Methylbenzyl alcohol 32 89
N-Methylbenzylamme 331 438
2-Methylbenzylamme 104 298

315 438

3-Methylbenzylamme 101 298
320 438
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Compound Page
No. No.

4-Metln Ibenzy lamme . 105
322

2-MethyIbenzyl chloride 44
3-Meth> lbenz> l chloride 43
4-Methy Ibenzyl chloride 41
4-Methylbenzyl sulf ide 44
N Methylbenzyl sulfonamide 42
Methyl bromide 1
Methyl bromoacetate 79
Methyl 2-bromobenzoate 267
Methyl 3-bromobenzoate 29
Methyl 4-bromobenzoate 121
2-Methyl-l ,3-butadiene 17
3-Methyl-l,2-butadiene 22
3-MethyIbutanal 17
d,/-2-Methylbutanamide 170
d,/-2-Methylbutanamhde 163
2-Methylbutane 10
D,L-3-Methylbutane-l-sulfonanilide 4
D-2-Methyl-l-butanethiol 14
3-Methylbutanethiol 12
d,/-2-Methylbutanoic acid 14
3-Methylbutanoic acid 15
2-Methyl-l-butanol 23
2-Methyl-2-butanol 8
3-Methyl-l-butanol 26
d,/-3-Methyl-2-butanol 12
2-Methy 1-3-butanone 6
2-Methyl-l-butenal 18
2-Methyl-2-butenal 31
3-Methyl-2-butenal 41
2-Methyl-l-butene 15
2-Methyl-2-butene 21
3-Methyi-l-butene 12
cis-2-Methyl-2-butenoic acid 59
(raras-2-Methyl-2-butenoic acid 34
2-Methyl-l-buten-3-one 7
2-Methyl-3-butenyl phenyl ketone 53
3-Methyl-3-buten-l-yne 7
3-Methylbutyl acetate 75
D-2-Methyl-n-butylamine 29
3-Methylbutyl phenyl sulfide 56
3-Methyl-l-butyne 5
a-Methylbutyraldehyde 18
Methyl n-butyrate 31
2-Methylbutync acid 440
2-Methylbutyromtrile 20
5-Methyl a-campholenonitnle 1
Methyl n-caprate 225
Methyl n-caproate 97
Methyl n-caprylate 163
Methyl carbamate 11
Methyl carbonate „ 18
3-Methylcatechol 84
4-Methylcatechol 76
2-Methylcatechol 2-methyl ether 92
Methyl cellosolve 20
Methyl cellosolve acetate 78
Methyl cellosolve benzoate 294
Methyl chloride 1
Methyl chloroacetate 61
Methyl 2-chlorobenzoate 250
Methyl 3-chlorobenzoate 242

7
Methyl 2-chlorocmnamate 52
Methyl chloroformate 9
2-Methylchrysazm 23
1-Methylchrysene 197
2-Methylchrysene 193
3-Methylchrysene 168
4-Methylchrysene 154
5-Methylchrysene 121

298
438

56
56
56

426
393

58
253
264
274
279

12
12

145
235
235

3
392
413
413
190
190

81
80
81
80

161
145
145
146

12
12
12

195
194
161
170
28

253
296
421

28
145
251
432
346
355
262
254
258
231
250
101
100
135
81

253
266

55
252
263
263
273
275
250
182
51
51
50
49
48

Compound Page
No. No.

6-Methylchrysene 162 50
2-Methylcmnamaldehyde 27 151
Methyl cmnamate 39 275
CC-Methylcmnamic acid 81 196
*ra«s-2-Methylcmnamic acid 392 432
?rarcs-3-Methylctnnamic acid 380 432
rrarcs-4-Methylcmnamic acid 399 432
3-Methycrotonaldehyde 41 146
Methyl crotonate 46 252
3-Methylcrotomc acid 466 433
2-Methylcrotononitnle 26 347
Methyl cyanoacetate 174 258

62 350
Methylcyclobutane 14 3
1-Methvlcyclobutene 20 12
3-Methylcyclobutene 16 16
Methylcycloheptane 94 4
1-Methylcycloheptene 243 20
5-Methylcycloheptene 14 25
l-Methyl-l,4-cyclohexadiene 188 18
5-Methyl-l,3-cyclohexadiene 117 16
Methylcyclohexane 44 3
Methyl cyclohexanecarboxylate 144 257
cis-4-Methylcyclohexanecarboxyhc acid 28 192
(rans-4-Methylcyclohexanecarboxyhc acid 134 198
cis-3-Methyl-l-cyclohexanethiol 24 414
(ra«s-3-Methyl-l-cyclohexanethiol 26 414
cjs-2-Methylcyclohexanol 58 83
frans-2-Methylcyclohexanol 60 83
frans-2-MethyIcyclohexanol 2 88
cis-3-Methylcyclohexanol 65 83
(rans-3-Methylcyclohexanol 68 83
cis-4-Methylcyclohexanol 66 83
(rans-4-Methyicyclohexanol 67 83
2-Methylcyclohexanone 97 164
d-3-Methylcyclohexanone 104 164
d,/-3-Meth\lcyclohexanone 105 164
4-Methylcyclohexanone 112 164
1-Methylcyclohexene 158 17
3-Methylcyclohexene 126 16
4-Methylcyclohexene 125 16
3-Methylcyclohexyl-l,l-diacetic acid 81 170
3-Methylcyclohexyl-l,l-diacetic acid 387 432
4-Methylcyclohexyl-l,l-diacetic acid 388 432
2-Methylcyclohexyloxyacetic acid 266 431
cjs-3-Methylcyclohexyloxy acetic acid 260 431
Methylcyclooctatetraene 15 25
Methylcyclopentane 26 3
2-Methylcyclopentanecarboxyhc acid 26 192
2-Methylcyclopentanone 45 162
d-3-Methylcyclopentanone 50 162
d,/-3-Methylcyclopentanone 55 162
1-Methylcyclopentene 63 14
3-Methylcyclopentene 43 13
4-Methylcyclopentene 62 14
2-Methyl-3-cyclopentenone 90 163
3-Methylcyclopentyl-l,l-diacet!c acid 248 431
1-Methyl-irans-decahydronaphthalene 260 7
9-Methyl-c;s-decahydronaphthalene 253 7
9-Methyl-/remi-decahydronaphthalene 251 7
Methyl n-decanoate 225 262
Methyl dibenzylacetate 45 275
Methyl 3,5-dmitrobenzoate 143 280
Methyl 3,5-dmitrosahcylate 156 281
Methyl diphenylacetate 84 277
2-Methyl-l,4-dithiane 4 425
Methyl enanthate 125 256
Methyleneammoacetonitrile 77 324
Methylene bromide 1 65
Methylene chloride 1 63
Methylene cyanide 17 357
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Compound Page
No. No.

Methylene-di-2-naphthol 504 123
3,4-Methylenedioxybenzaldehyde 12 153
3,4-Methylenedioxychalcone 153 177
3,4-Methylenedioxypropiophenone 27 173
l,2-MethyIenedioxy-4-propylbenzene 101 136
Methylenefluorene 28 44
Methylene iodide 1 67
Methylenesuccmic acid 254 203
Methylenesuccmic anhydride 26 225
endo-4,7-Methylene-4,7,8,9-tetrahydroindene 3 26
Methyl ethoxyacetate 92 254
Methyl ethylacetoacetate 153 257
2-Methylethylene sulfide 2 423
4-Methylfluorene 50 45
N-Methylformamide 3 230
N-Methylformamhde 8 230
Methyl formate 2 250
Methylfumanc acid 329 207
Methylfumaryl dichlonde 28 214
2-Methylfuran 15 131
5-Me thy 1 furfural 68 147
Methyl furoate 141 256
Methyl furoylacetate 6 272
Methyl ;3-(2-furyl)acrylate 18 274
Methyl gailate 506 123

1 1 169 281
crs-a-Methylglutacomc anhydride 34 225
cis-j8-Methylglutacomc anhydride 35 225
3-Methylglutanc acid 335 431
Ct-Methylglutaric anhydride 17 223
jS-Methylglutanc anhydride 10 225
2-Methylglutaromononitnle 126 363
2-Methylglutaronitnle 97 353
|8-Methylglyceraldehyde 11 328
N-Methylglycme 84 429
Methyl glycolate 96 254
Methyl glyoxal 103 171
OC-Methylguamdoacetic acid 113 289
Methyl hendecylenate 285 265
2-Methylheptadecane 273 7
2-Methyl-2-heptadecene 337 24
2-Methyl-l,3-heptadiene 222 19
3-Methyl-l,5-heptadiene 173 17
3-Methyl-2,4-heptadiene 229 19
4-Methyl-2,4-heptadiene 227 19
6-Methyl-l,3-heptadiene 194 18
6-Methyl-2,4-heptadiene 185 18
2-Methylheptane 61 4
3-Methylheptane 67 4
4-Methylheptane 62 4
Methyl n-heptanoate 125 256
4-Methyl-l-heptanol 86 84
2-Methyl-4-heptanone 67 163
3-Methyl-2-heptanone 91 164
6-Methyl-2-heptanone 110 164
6-Methyl-3-heptanone 94 164
2-Methyl-l-heptene 202 18
2-Methyl-2-heptene 219 19
2-Methyl-3-heptene 170 17
3-Methyl-l-heptene 163 17
3-Methyl-2-heptene 212 19
3-Methyl-3-heptene 208 18
4-Methyl-l-heptene 175 18
4-Methyt-2-heptene 181 18
4-Methyl-3-heptene 206 18
5-Methyl-l-heptene 180 18
5-Methyl-2-heptene 200 18
5-Methyl-3-heptene 171 17
6-Methyl-l-heptene 216 19
6-Methyl-2-heptene 198 18
6-Methyl-3-heptene 176 18
3-Methyl-3-hepten-2-one 122 165

Compound Page
No. No.

3-Methyl-3-hepten-5-one 17 169
4-Methyl-6-hepten-3-one 80 163
5-Methyl-3-heptyne 34 29
2-Methyl-l ,3-hexadiene 142 17
2-Methvl-l,5-hexadiene 100 15
2-Methyl-2,4-hexadiene 141 17
3-Meth>l-l,5-hexadiene 76 14
3-Methyl-2,4-hexadiene 143 17
4-Methyl-l ,3-hexadiene 150 17
5-Methyl-l,2-hexadiene I l l 16
5-Methyl-l ,4-hexadiene 97 15
Methyl hexahydrobenzoate 144 257
5-Methylhexanal 45 146
2-Methylhexanamide 38 232
4-Methvlhexanamide 108 233
2-Methylhexanamlide 107 233
4-Methylhexananihde 45 232
2-Methylhexane 34 3
3-Methylhexane 37 3
3-Methyl-2,4-hexanedione 139 165
3-Methyl-2,5-hexanedione 92 170
Methyl n-hexanoate 97 254
2-Methylhexanoic acid 37 191
3-Methylhexanoic acid 17 192
4-Methylhexanoic acid 40 191
5-Methylhexanoic acid 35 191
2-Methyl-l-hexanol 55 83
d,/-4-\1ethyl-l-hexanol 57 83
2-Methyl-3-hexanone 34 162
3-Methyl-2-hexanone 38 162
4-Methyl-2-hexanone 48 162
4-Methyl-3-hexanone 35 162
5-Methyl-3-hexanone 31 162
2-MethyIhexanonitnle 40 348
d,/-3-Methylhexanomtnle 44 348
d,;-4-Methylhexanonitnle 53 349
5-Methylhexanonitnle 51 349
2-Methyl-l-hexene 98 15
2-Methyl-2-hexene 108 16
2-Methyl-3-hexene 88 15
3-Methyl-l-hexene 83 15
3-Methyl-frans-2-hexene 105 16
3-Methyl-c(s-3-hexene 107 16
3-Methyl-«rarzs-3-hexene 103 15
4-Methyl-l-hexene 90 15
4-Methyl-cis-2-hexene 92 15
4-Methyl-frans-2-hexene 93 15
5-Methyl-l-hexene 86 15
5-Methyl-cis-2-hexene 96 15
5-Methyl-!rans-2-hexene 87 15
5-Methyl-4-hexenoic acid 437 432
3-Methyl-l-hexen-5-one 39 162
5-Methyl-4-hexen-3-one 65 163
5-Methyl-5-hexen-2-one 66 163
Methyl hexyl acetylene 50 30
2-Methyl-3-hexyne 31 29
4-Methyl-2-hexyne 32 29
5-Methyl-2-hexyne 36 29
(X-Methylhydrocinnamamide 159 235
Methyl hydrocmnamate 259 264
d,/-a-Methylhydrocinnamic acid 20 193
2-Methylhydroqumone 293 111

60 434
Methyl 2-hydroxybenzoate 12 94
Methyl 3-hydroxybenzoate 95 101

97 278
Methyl 4-hydroxybenzoate 313 112

157 281
48 434

2-Methyl-3-hydroxybutync acid 408 432
Methyl tt-hydroxyisobutyrate 71 253
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No. No.

Methyl 3-hydroxy-2-naphthoate 109 278
Methyl 3-hydroxy-4-mtrobenzoate 17 434
4-Methyl-8 hydroxyquinolme 12 434
2-Methyhmidazole 285 438
4-Methyhmidazo4e 280 438
Methyhminodiacetic acid 355 208
Methyhminodiacetic acid diamide 339 240
Methylimmodiacetic acid monoamide 338 240
1-Methyhndane 36 36
2-Methylmdane 34 36
3-Methyhndene 63 37
1-Methylmdole 79 321
2-Methylmdole 76 305
3-Methylmdole 175 308
4-Methyhndole 177 300
5-Methylmdole 73 305
7-Methylmdole 145 307
Methyl iodide 1 60
Methyl isobutylcarbmyl acetate 91 254
Methyl isobutyrate 19 250
Methyl isocrotonate 34 251
Methyhsopropylacetaldehyde 27 145
Methyl isovalerate 42 251
Methyl d.Mactate 82 253
Methyl laurate 314 268
Methyl levulmate 152 166

165 258
Methylmaleic acid 98 196
Methylmaleic anhydride 10 223
Methyl malonate 142 257
Methylmalonic acid 194 201

1 146 430
Methylmalonic acid diamide 457 244
Methylmalononitnle 11 357
Methyl d,/-rnandelate 71 276
Methyl margarate 22 274
Methyl mercaptan 1 413
Methyl methacrylate 26 251
Methyl methoxyacetate 60 252
Methyl 2-methoxybenzoate 284 265
Methyl 3-methoxybenzoate 290 266 _
Methyl 4-methoxybenzoate 59 276'
Methyl methylacetoacetate 131 256
Methyl 2-methylallyl sulfide 14 420
Methyl 2-methylbenzoate 208 261
Methyl 3-methylbenzoate 216 261
Methyl 2-methylbutyl sulfide 24 420
2-Methyl-6-methylene-2,7-octadiene 295 22
4-Methyl-2-methylolphenol 103 434
N-Methylmorpholme 278 438
Methyl mynstate 2 273
1-Methylnaphthalene 146 40
2-Methylnaphthalene 12 43
2-Methyl-l,3-naphthalenediol 339 113
2-Methylnaphtha!ene-l-sulfonamide 64 394
4-Methylnaphthalene-l-sulfonamide 220 400
4-Methylnaphthalene-2-sulfonamide 108 396
5-Methylnaphthalene-l-sulfonarmde 219 400
5-MethyInaphthalene-2-sulfonamide 266 402
6-Methylnaphthalene-2-sulfonamide 325 404
7-Methylnaphthalene-l-sulfonamide 298 403
7-Methylnaphthalene-2-sulfonamide 173 398
8-Methylnaphthalene-2-sulfonamide 54 394
4-Methylnaphthalene-l-sulfonamlide 157 397
5-Methylnaphthalene-2-sulfonanihde 430 408
7-Methylnaphthalene-l-sulfonanilide 171 398
2-Methylnaphthalene-l-sulfonic acid 18 371
4-MethyInaphthalene-l-sulfonic acid 97 374
4-Methylnaphthalene-2-sulfonic acid 39 372
5-Methylnaphthalene-l-sulfonic acid 96 374
5-Wethylnaphthalene-2-sulfomc acid 128 375
6-Methylnaphthalene-2-sulfonic acid 151 376

Compound Page
No. No.

7-Methylnaphthalene-l-sulfonic acid 142 376
2-MethylnaphthaIene-l-j .ulfonvl chloride 103 384
4-Methylnaphthalene-l-sulfonyl chloride 99 384
4-Methylnaphthalene-2-su!fonvl chloride 200 387
5-Methylnaphthalene-2-sulfonyl chloride 185 387
6-Methylnaphthalene-2-sulfonyl chloride 141 385
7-Methylnaphthalene-l-sulfonvl chloride 133 385
7-Methylnaphthalene-2-sulfonyl chloride 64 383
8-Methylnaphthalene-2-sulfonyl chloride 114 384
2-\lethylnaphthanthracene 151 49
3-Methylnaphthanthracene 163 50
4-Methylnaphtlianthracene 184 51
5-Methy Inaphthanthracene 157 49
6-Methylnaphthanthracene 134 48
7-Meth> Inaphthanthracene 141 48
8-Methylnaphthanthracene 159 49
9-\1ethy Inaphthanthracene 153 49
lO-Methylnaphthanthratene 176 50
11-Methylnaphthanthracene 120 47
12-Methylnaphthanthracene 138 48
Methyl 2-naphthoate 113 278
2-MethvI-l,4-naphthohydroqumone 447 119
l-Methyl-2-naphthol 231 108
2-Methyl-l-naphthol 75 100
4-Methyl-l-naphthol 140 103
4-Methyl-2-naphthol 129 103
5-Methyl-l-naphthol 187 106
5-Methyl-2-naphthol 205 106
7-Wethyl-l-naphthol 230 108
2-Methyl-l,4-naphthoqumone 11 181
N-Methyl-N-(l-naphthyl)acetamide 87 233
l-Methyl-2-naphthylamine 53 304
2-Methyl-l-naphthylamme 9 303
3-Methyl-l-naphthylamme 54 304
3-Methyl-2-naphthylarmne 304 312
4-Methyl-l-naphthylamme 55 304
4-Methyl-2-naphthylamine 105 306
5-Methyl-l-naphthylamme 124 306
5-Methyl-2-naphthylamme 86 305
7-Methyl-l-naphthylamme 68 304
8-Methyl-l-naphthylarmne 101 306
d,/-Methyl 1-naphthyl carbmol 36 89
Methyl-1-naphthyl ether 106 136
Methyl 2-naphthyl ether 44 139
Methyl 1-naphthyl ketone 215 168

" 18 172
Methyl 2-naphthyl ketone 57 174
Methyl 2-naphthyl sulfide 23 425
Methylneopentylacetic acid 23 192
Methylneopentylglycolic acid 133 198
Methyl neopentyl ketone 21 161
Methyl nitrate 6 250
N-Methyl-4-mtroacetanilide 291 239
2-Methyl-4-nitroacetamlide 419 243
4-Methyl-2-mtroacetamlide 109 233
N-Methyl-3-mtroamline 106 306
N-Methyl-4-mtroanilme 340 313
2-Methyl-3-nitroanilme 163 307
2-Methyl-4-nitroanilme 293 312

26 436
2-Methyl-5-nitroanilme 216 309
2-Methyl-6-nitroamlme 164 307
3-Methyl-4-mtroaniline 303 312

31 436
4-Methyl-2-nitroamline 245 310
4-Methyl-3-mtroamline 126 306

76 436
5-Methyl-2-mtrobenzene 43 338
2-Methyl-4-nitrobenzenesulfonamide 154 397
2-Methyl-5-mtrobenzenesulfonamide 254 401
3-Methyl-2-nitrobenzenesulfonamide 174 398
3-Methyl-4-nitrobenzenesulfonamide 84 395
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4-Methyl-2-mtrobenzenesulfonamide 200 399
4-Methyl-3-nitrobenzenesulfonamide 114 396
2-Methyl-5-nitrobenzenesulfonanilide 124 396
2-Methyl-4-nitrobenzenesulfomc acid 61 373
2-Methyl-5-nitrobenzenesulfonic acid 121 375
2-Methyl-5-nitrobenzenesulfonic acid 116 375
3-Methyl-2-nitrobenzenesulfonic acid 67 373
3-Methyl-4-nitrobenzenesulfomc acid 26 371
4-Methyl-2-mtrobenzenesulfonic acid 85 373
4-Methyl-3-nitrobenzenesulfonic apid 42 372
2-Methyl-3-mtrobenzenesulfonyl chloride 145 385
2-Methyl-4-mtrobenzenesulfonyl chloride 161 386
2-Methyl-5-mtrobenzenesulfonyl chloride 32 381
3-Methyl-2-mtrobenzenesulfonyl chloride 55 382
3-Methly-4-mtrobenzenesulfonyl chloride 35 382
4-Methyl-3-nitrobenzenesulfony! chloride 18 381
Methyl 3-mtrobenzoaie 116 279
Methyl 4-mtrobenzoate 131 279
2-Methyl-4-mtrobenzoic acid 33 429
2-Methyl-3-nitrobenzonitnle 153 364
2-Methyl-2-mtrobutane 9 335
3-Methyl-l-mtrobutane 13 335
Methyl 2-mtrocinnamate 105 278
Methyl 3-nitrocmnamate 155 281
Methyl 4-nttrocinnamate 165 281
l-Methyl-2-mtronaphthalene 29 337
l-Methyl-4-mtronaphthalene 39 338
l-Methyl-8-nitronaphthalene 34 338
2-Methyl-l-mtronaphthalene 47 338
5-Methyl-l-mtronaphthalene 50 339
3-Methyl-2-mtro-l ,4-naphthoqumone 84 340
2-Methy-3-mtrophenol 365 115
2-Methyl-4-nitrophenol 183 105
2-Methyl-5-nitrophenol 260 109
2-Methyl-6-nitrophenol 96 101
3-Methyl-2-mtrophenol 27 97
3-Methyl-4-nitrophenol 306 112
3-Methyl-6-nitrophenol 49 99
4-Methyl-2-nitrophenol 19 97
4-Methyl-3-nitrophenol 121 102
5-Methyl-2-mtrophenol 26 434
Methyl 2-mtrophenyl sulfide 36 425
Methyl 4-mtrophenyl sulfide 41 426
2-Methyl-l-tutropropane 8 335
2-Methyl-2-mtropropane 1 337
Methyl 3-mtrosalicylate 158 281
Methyl 5-mtrosalicylate 151 280
28-Methylnonacosane 62 9
2-Methylnonane 218 6
3-Methylnonane 224 6
4-Methylnonane 210 6
5-Methylnonane 209 6
Methyl n-nonyl carbmol 117 86
Methyl n-nonyl ketone 186 167
8-Methyl-4-nonyne 37 29
4-Methyl-3,5-octadiene 271 21
7-Methyl-2,4-octadiene 272 21
2-Methyloctanal 3 150
7-Methyloctanal 1 150
2-Methyloctane 128 5
3-Methyloctane 130 5
4-Methyloctane 125 5
Methyl n-octanoate 163 258
6-Methyloctanoic acid 15 192
7-Methyloctanoic acid 20 192
2-Methyl-4-octanone 102 164
4-Methyl-2-octanone 2 169
2-Methyl-4-octene 244 20
3-Methyl-2-octene 257 20
4-Methyl-2-octene 183 18
7-Methyl-3-octene 253 20
2-Methyl-3-octen-5-one 66 170

Compound Page
No. No.

2-Methyl-3-octen-6-one 28 169
7-Methyl-l-octen-5-one 8 169
Methyl n-octyl carbmol 106 85
Methyl n-octyl ketone 166 166
2-Methylolphenol 92 434
3-MethylolphenoI 87 434
4-Methylolphenol 86 434
Methyl orthoformate 33 251
Methyl palmitate 24 274
Methyl pelargonate 205 260
2-Methyl-l,3-pentadiene 64 14
2-Methyl-l,3-pentadiene 66 14
2-Meth>l-l,4-pentadiene 35 13
2-Methyl-2,3-pentadiene 56 14
3-Methyl-l,2-pentadiene 74 14
3-Methyl-l,3-pentadiene 71 14
3-Methyl-l,4-pentadiene 33 13
4-Methyl-l,2-pentadiene 54 13
4-Methyl-l,3-pentadiene 67 14
2-Methylpentamethylene sulfide 24 423
3-Methylpentamethylene sulf ide 27 423
4-Methylpentamethylene sulf ide 30 423
d, /-2-Methylpentanamide 52 232
3-Methylpentanamide 199 236
d, /-2-Methylpentanamhde 92 233
d, /-3-Methylpentananilide 70 232
4-Methylpentananihde 169 235
2-Methylpentane 21 3
3-Methylpentane 22 3
2-Methyl-2,4-pentanediol 99 85
Methyl n-pentanoate 57 252
d, /-2-Methylpentanoic acid 28 191

1 436 432
d, /-3-Methylpentanoic acid 29 191

1 446 432
4-Methylpentanoic acid 30 191
2-Methyl-l-pentanol 41 82
2-Methyl-2-pentanol 19 81
2-Methyi-3-pentanol 21 81
3-Methyl-l-pentanol 46 82
3-Methyl-2-pentanol 28 81
3-Methyl-3-pentanol 18 80
4-Methyl-l-pentanol 47 82
d, /-4-Methyl-2-pentanol 25 81
3-Methyl-2-pentanone 16 161
4-Methyl-2-pentanone 15 161
4-Methylpentanonitnle 38 348
4-Methylpentanoyl chloride 29 212
2-Methyl-2-pentenal-l 43 146
2-Methyl-l-pentene 39 13
2-Methyl-2-pentene 47 13
3-Methyl-l-pentene 32 13
3-Methyl-c;s-2-pentene 55 - 1 3
3-Methyl-*rans-2-pentene 48 13
4-Methyl-l-pentene 31 13
4-Methyl-crs-2-pentene 36 13
4-Methyl-trans-2-pentene 37 13
cis-3-Methyl-2-pentenoic acid 468 433
Jrans-3-Methyl-2-pentenoic acid 467 433
4-Methyl-2-pentenoic acid 438 432
4-Methyl-3-pentenoic acid 403 432
2-Methyl-l-penten-3-one 18 161
2-Methyl-l-penten-4-one 32 162
3-Methyl-l-penten-4-one 41 162
4-Methyl-3-penten-2-one 25 162
Methyl pentyl acetylene 48 30
l-Methyl-3-pentylbenzene 119 39
Methyl pentyl sulfide 28 420
3-Methyl-l-pentyne 16 28
4-Methyl-l-pentyne 15 28
4-Methyl-2-pentyne 18 28
Methyl phenacyl ketone 75 174
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1-Methylphenanthrene 128 48
3-Methylphenanthrene 44 44
4-Methylphenanthrene 25 43
9-Methylphenanthrene 90 46
2-Methylphenol 11 96

109 435
3-Methylphenol 5 94

100 434
4-Methylphenol 17 97

108 435
Methyl phenoxyacetate 271 265
(2-Methylphenoxy) acetic acid 181 430
(4-Methylphenoxy) acetic acid 176 430
Methyl 3-phenoxypropyl ketone 49 173
Methyl phenylacetate 214 261
(4-Methyiphenyl) acetic acid 361 432
d-2-Methyl-l-phenylbutane 50 37
d,/-2-Methyl-l-phenylbutane 58 37
2-Methyl-2-phenylbutane 43 37
3-Methyl-l-phenylbutane 60 37
3-Methyl-2-phenylbutane 35 36
3-Methyl-3-phenyl-2-butanone 65 170
3-Methyl-4-phenyl-2-butanone 16 169
2-Methyl-l-phenyl-l-butene 143 40
Methyl tt-phenyl rc-butyrate 114 278
3-Methyl-2-phenylbutyromtnle 88 352
d, /-Methyl phenyl carbmol 1 88
Methyl 4-phenylcyclohexyl ketone 72 170
Methyl phenyl ether 56 133
Methyl /3-phenylethyl ketone 196 167
Methylphenylglycol aldehyde 20 150
2-Methyl-2-phenylhexane 121 39
3-Methyl-3-phenylhexane 123 39
a-Methyl-d-phenyihydrazme 138 299
4-Methylphenlhydrazme 91 305
Methyl phenyl ketone 160 166
2-Methyl-l-phenylpentane 104 39
2-Methyl-3-phenylpentane 93 38
3-Methyl-l-phenylpentane 115 39
3-Methyl-3-phenylpentane 82 38
2-Methyl-3-phenylpropionaldehyde 10 150
Methyl /S-phenylpropionate 259 264
3-(2-Methylphenyl) propionic acid 413 432
3-(3-Methylphenyl) propiomc acid 416 432
3-(4-Methylphenyl) propionic acid 417 432
Methyl phenyl sulfide 44 423
Methylphloroglucmol 531 124
Methyl phthalate 332 269
3-Methylphthalic anydnde 50 226
4-Methylphthalic anhydride 38 225
1-Methylpipendine 364 439
DL-3-Methylpiperidme 44 296

458 439
DI^-2-Methylpiperidme 41 296

442 439
L-2-Methylpipendine 40 296
Methyl piperonylate 65 276
Methyl pivalate 29 251
2-Methylpropane 5 3
2-Methylpropane-l-sulfonamide 1 392
2-Methylpropane-l-sulfonanihde 3 392
2-Methyl-l,2-prepanediol 79 84
2-Methyl-l-propanethiol 7 413
2-Methyl-2-propanethiol 4 413
2-Methyl-l-propanol 10 80
2-Methyl-2-propenal 10 144
2-Methylpropene 5 12
Methylpropionate 11 250
Methyl n-propylacetaldehyde 30 145
Methyl-n-propylacetic acid 28 191
Methyl propyl acetylene 24 29
l-Methyl-2-propylbenzene 31 36

Compound Page
No. No.

l-Methyl-3-propylbenzene 24 36
l-Methyl-4-propylbenzene 27 36
Methyl n-propylcarbinyl acetate 65 252
1-Methyl-l-propylcyclohexane 238 7
l-Methyl-2-propylcyclohexane 241 7
l-Methyl-3-propylcyclohexane 204 6
l-Methyl-4-propylcyclohexane 240 7
3-Methvl-2-n-propylcyclopentanone 86 170
Methyl n-propyl ether 7 131
Methyl rc-propyl ketone 10 161
Methyl n-propyl sulf ide 9 420
2-Methv!-5-propylthiophene 44 424
4-Methylpurpuroxanthm 45 184
2-Methylpyrazme 16 319
1-Methylpyrazole 11 319
3-Methylpyrazole 106 298

101 436
4-Methylpyrazole 100 298
5-Methyl-2-pyrazolme 78 297
3-Methylpyrene 62 45
3-Methylpyridazme 114 298
2-Methylpvridme 13 319

240 437
3-Methylpyndme 19 319

227 437
4-Methylpyridme 20 319

247 438
N-Methyl-2-pyndone 86 321
N-Methyl-4-pyndone 59 324
Methyl 2-pyndyl ketone 144 165

" 50 320
Methyl 3-pyndyl ketone 68 320

" 175 166
Methyl-4-pyndyl ketone 167 166

" 66 320
DL-l-Methyl-2-(3-pyridyl)pyrrolidme 73 321
L-l-Methyl-2-(3-pyndyl)pyrrolidme 82 321
4-Methylpyrimidme 17 319
5-Methylpynmidine 6 323
5-Methylpyrogallol 268 110
Methyl pyromucate 141 256
N-Methylpyrrolidme 3 319

385 439
2-Methylpyrrohdme 30 296
3-Methylpyrrolidme 31 296
l-Methyl-3-p>rrolme 351 438
Methyl pyruvate 70 253
/3-Methylquinolme 90 321
y-Methylqumolme 95 321
2-Methylquinolme 80 321

230 437
3-Methylquinohne 90 321
4-Methylqumohne 95 321

205 437
5-Methylquinohne 94 321

166 437
6-Methylquinolme 91 321

201 437
7-Methylquinolme 13 323

208 437
8-Methylqumolme 81 321

183 437
2-Methylquinoxahne 78 321
2-Methylresorcmol 265 110
5-Methylresorcmol 217 107
5-Methylsahcylaldehyde 41 155
Methyl salicylate 12 94

220 262
Methyl sebacate 42 275
Methyl stearate 43 275
Methyl styryl ketone 37 173
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(X-Methylstyryl phenyl ketone 220 168
Methylsuccmic acid 145 199
Methylsuccimc acid diamide 476 245
Methylsuccmic acid dianihde 428 243
DL-Methylsuccmic anhydride 7 225
Methyl succmonitnle 89 352
Methyl sulfate 150 257
Methyl sulf ide 1 420
(Methylsulfonyl)acetic acid 89 429
3-(Methylsulfonyl)phenol 68 434
4-(Methyisulfonyl)phenol 31 434
DL-Methylterose 1 328
L-Methylterose 12 328
2-Methyl-3,4,5,6-tetrabromophenol 523 123
3-Methyl-2,4,5,6-tetrabromophenol 494 122
4-Methyl-2,3,5,6-tetrabromophenol 499 122
2-Methyl-4,5,6,7-tetrahydromdole 127 299
6-Methyl-l,2,3,4-tetrahydroisoquinohne 172 300
l-Methyl-l,2,3,4-tetrahydronaphthalene 112 39
2-Methyl-l,2,3,4-tetrahydronaphthalene Il l 39
5-Methyl-l,2,3,4-tetrahydronaphthalene 131 40
6-Methyl-l,2,3,4-tetrahydronaphthalene 128 40
4-Methyl-5,6,7,8-tetrahydro-2-naphthol 222 107
3-Methyl-5,6,7,8-tetrahydroqumoline 8 322
4-Methyl-5,6,7,8-tetrahydroquinolme 7 322
7-Methyl-l,2,3,4-tetrahydroquinolme 176 300
1-Methyltetralm 112 39
2-Methyltetralm Ill 39
5-Methyltetralm 131 40
6-Methyltetraim 128 40
2-Methyl-l-tetralone 84 170
4-Methyl-l-tetralone 87 170
2-Methyltetramethylene sulfide 13 423
3-Methyltetramethylene sulfide 18 423
2-MethyIthiane 24 423
3-Methylthiane 27 423
4-Methylthiane 30 423
4-Methylthiazole-5-carboxaldehyde 65 156
Methyl 2-thienyl ketone 169 166
2-Methylthietane 7 423
2-Methylthnrane 2 423
3-(Methylthio)anihne 126 437
4-(Methylthio)anihne 146 437
4-(Methylthio)benzaldehyde 46 426
2-(Methylthio)ethylamme 328 438
2-Methylthiolane 13 423
3-Methylthiolane 18 423
2-Methylthiophene 8 423
3-Methylthiophene 10 423
3-Methyl-2-thiophenecarboxaldehyde 11 152
5-Methyl-2-thiophenecarboxaldehyde 10 152
3-(Methylthio)phenol 77 434
4-(Methylthio)phenol 78 434
2-(Methylthio)pyndme 106 436
3-(Methylthio)pyndme 152 437
4-(Methylthio)pyridme 241 437
Methyl thymyl ether 87 135
Methyl 2-toluate 208 261
Methyl 3-toluate 216 261
Methyl 4-toluate 30 274
N-Methyltoluene-2-sulfonamide 15 392
N-Methyltoluene-4-sulfonamide 19 392
N-Methyl-o-toluidme 103 298
N-Methyl-p-toluidme 109 298
Methyl 2-(4-toluyl)benzoate 86 277
CC-Methyl-4-tolyl alcohol 110 85
Methyl 2-tolyl ether 62 134
Methyl 3-tolyl ether 66 134
Methyl 4-tolyl ether 65 134
Methyl 2-tolyl ketone 170 166
Methyl 3-tolyl ketone 176 166

Compound Page
No. No.

Methyl 4-tolyl sulfide 49 421
2-Methyl-3,4,5-tnbromophenol 153 104
2-Methyl-3,4,6-tnbromophenol 162 104
3-Methyl-2,4,6-tnbromophenol 131 103
4-Methyl-2,3,6-tnbromophenol 198 106
2-Methyl-3,5,6-tnchlorophenol 68 100
2-Methyl-4,5,6-tnchlorophenol 114 102
3-Methyl-2,4,6-tnchlorophenol 41 98
4-Methyl-2,3,5-tnchlorophenol 80 100
l-Methyl-3,4,5-tnhydroxybenzene 268 110
5-Methyl-l,2,3-tnhydroxybenzene 268 110
5-Methyl-l,2,4-tnhydroxybenzene 314 112
Methyl 3,4,5-tnhydroxybenzoate 506 123
Methyl tnmethylacetate 29 251
2-Methyltnmethylene sulf ide 7 423
2-Wethyl-3,4,5-tnmtrophenol 197 106
3-Methyl-2,4,6-trmitrophenol 224 107
4-Methylumbelliferone 480 121
Methyl undecylenate 285 265
Methyl n-undecvl ketone 9 172
Methylurea 121 234
Methyl urethane 11 231
Methyl n-valerate 57 252
Methyl vinyl acetylene 14 28
Methyl vinyl carbmol 4 80
Methyl vinyl ketone 2 161
Methyl vinyl sulfide 3 420
Methyl 4-xenyl ketone 152 177
Michler 's ketone 87 325
Morphol 345 114
Morphohne 48 296

296 438
Mucic acid 341 207
Mucic acid diamide 465 244
Mucic acid monoamide 407 242
Mucic acid monoanihde 506 246
Muconic acid 400 209
Muconic acid diamide 489 245
Mustard gas 52 421
Myrcene 295 22
Myricyl alcohol 46 89
Mynstaldehyde 4 153
Mynstamide 147 234
Mynstanihde 61 232
Mynstic acid 46 194
Mynstic anhydride 19 225
Mynstone HO 175
Mynstoyl chloride 11 214
Mynstyl alcohol 17 88

N

l-Naphthaldehyde 7 153
2-Naphthaldehyde 50 155
Naphthalene 77 46
1-Naphthaleneacetic acid 177 200
2-Naphthaleneacetic acid 210 201
1,8-Naphthalenedicarboxyhc anhydride 84 227
1,2-Naphthalenedioi 64 99
1,3-Naphthalenediol 291 111
1,4-Naphthalenediol 490 122
1,5-Naphthalenediol 575 127
1,6-Naphthalenediol 330 113
1,7-Naphthalenediol 462 120
1,8-Naphthalenediol 343 114
2,3-Naphthalenediol 407 117
2,6-Naphthalenediol 535 124
2,7-Naphthalenediol 484 121
Naphthalene-l,3-disulfonamide 462 409
Naphthalene-l,4-disulfonamide 453 409
Naphthalene-l,5-disulfonamide 471 410

541



ORGANIC COMPOUND INDEX

Compound Page
No. No.

Naphthalene-l ,6-disulfonamide 465 410
Naphthalene-l,7-disulfonamide 466 410
Naphthalene-2,6-disulfonamide 468 410
Naphthalene-2,7-disulfonamide 420 408
Naphthalene-l,4-disulfonanihde 227 400
Naphthalene-l ,5-disulfonanil ide 434 408
Naphthalene-l ,3-disulfonic acid 216 378
Naphthalene-l,4-disulfomc acid 209 378
Naphthalene-l ,5-disulfomc acid 223 379
Naphthalene-l ,6-disulfonic acid 218 378
Naphthalene-l,7-disulfomc acid 219 379
Naphthatene-2,6-dis>ulfomc acid 221 379
Naphthalene-2,7-disulfonic acid 193 378
Naphthalene-l ,3-disulfon>l chloride 218 388
Naphthalene-l ,4-disulfon>l chloride 249 389
Naphthalene-l ,5-disulfon>l chloride 266 389
Naphthalene-l,6-disulfonyl chloride 206 387
Naphthalene-2,6-disulfonvl chloride 279 390
Naphthalene-2,7-disulfonyl chloride 248 389
1,5-Naphthalenedithiol 41 417
1,8-Naphthalenedithiol 37 417
2,7-Naphthalenedithiol 46 417
Naphthalene- 1-sulfonamide 128 396
Naphthalene-2-sulfonamide 351 405
Naphthalene-1-sulfonanihde 47 393
Naphthalene-2-sulfonamlide 81 395
Naphthalene-1-sulfomc acid 49 372
Naphthalene-2-sulfomc acid 163 377
Naphthalene-1-sulfonyl chloride 74 383
Naphthalene-2-sulfonyl chloride 89 383
1,2,3,4-Naphthalenetetrol 555 126
1,2,5,8-Naphthalenetetrol 469 121
1,4,5,8-Naphthalenetetrol 485 121
1-Naphthalenethiol 47 415
2-Naphthalenethiol 25 416
1,2,4-Naphthalenetnol 388 116
1,2,6-Naphthalenetnol 482 121
1,2,7-Naphthalenetnol 498 122
1,3,6-Naphthalenetnol 175 105
1,4,6-Naphthalenetnol 335 113
1,6,7-Naphthalenetnol 459 120
2-Naphthamide 412 243
1-Naphthanihde 324 240
Naphthiomc acid 154 376
1-Naphthoamide 434 243
j8-Naphthohydroqumone 220 107
1,4-Naphthohydroqumone 461 120

71 434
1-Naphthoic acid 245 203
2-Naphthoic acid 288 204

" 309 431
OC-Naphthoic anhydride 65 226
/S-Naphthoic anhydride 60 226
1-Naphthoic anhydride 65 226
2-Naphthoic anhydride 60 226
2-Naphthom 157 177
a-Naphthol 169 105

" 67 434
/3-Naphthol 284 411

11 80 434
1-Naphthol 169 105

" 67 434
2-Naphthol 284 111

80 434
1-Naphthonitrile 25 358
2-Naphthomtnle 78 360
OC-Naphthoqumone 14 181
/3-Naphthoqmnone 19 182
1,2-Naphthoqumone 19 182
1,4-Naphthoqumone 14 181
1-Naphthoxyacetone 11 169
2-Naphthoxyacetone 105 175

Compound Page
No. No.

1-Naphthoxyacetyl chloride 24 214
2-Naphthoxyacetyl chloride 11 216
1-Naphthoyl chloride 61 213
2-Naphthoyl chloride 7 216
3-(l-Naphthoyl)propionic acid 386 432
3-(2-Naphtho>l)propionic acid 462 433
1-Naphthylacetamide 379 242
N-U-Naphth>l)acetamide 316 239
2-Naphthylacetarmde 430 243
N-(2-Naphthyl)acetamide 240 237
N-(l-Naphthyl)-4-acetamidobenzenesulfonamide .. 347 405
N-(l-Naphthyl)acetanihde 302 239
1-Naphthyl acetate 58 276
2-Naphthyl acetate 99 278
(l-Naphthyl)acetic acid 177 200

• 329 431
(2-Naphth>l)acetic acid 210 201

" 336 431
1-Naphthylacetonitr i le 22 358
2-Naphth>lacetomtnle 109 362
1-Naphthylacetyl chloride 29 214
1-Naphthyiamine 51 304
2-Naphthylamme 232 310
N-(l-Naphthyl)-4-armnobenzenesulfonamide 301 403
2-NaphthylaniIide 348 241
N-(l-Naphthyl)benzamide 319 240
N-(2-Naphthyl)benzamide 320 240
N-(l-Naphthyl)benzenesulfonamide 201 399
1-Naphthyl benzoate 78 277
2-Naphthyl benzoate 142 280
o-2-Naphthylbenzoic acid 308 205
N-(l-Naphthyl)benzylsulfonamide 181 398
N-(l-Naphthyl)-4-bromobenzenesulfonamide 244 401
N-(l-Naphthyl)-4-chlorobenzenesulfonamide 270 402
N-(l-NaphthyI)-4-chloronaphthalene-l-

sulfonamide 169 398
N-(l-Naphthyl)ethanesulfonamide 13 392
l-(l-Naphthyl)ethanol 36 89
(l-Naphthyl)glycolic acid 112 197
2-Naphthylglyoxal 124 176
(l-Naphthyl)glyoxylic acid 141 198
N-(l-Naphthyl)methane sulfonamide 68 394
N-(l-Naphthyl)-3-methylbutane-l-sulfonamide .... 24 392
N-(l-Naphthyl)-2-methylpropanesulfonamide 38 393
1-Naphthyl 2-naphthyl sulfide 70 426
N-(l-Naphthyl)-3-nitrobenzenesulfonamide 184 398
1-Naphthyl phenyl amine 78 305
2-Naphthyl phenyl amine 218 309
1-Naphthyl phenyl ketone 100 175
1-Naphthyl phenyl sulfide 15 425
N-(l-Naphthyl)propane-l-sulfonamide 21 392
N-(l-Naphthyl)propane-2-sulfonamide 86 395
2-(l-Naphthyl)propionaldehyde 25 150
3-(l-Naphthyl)propionic acid 239 202
2-Naphthyl n-propyl ether 23 138
2-Naphthyl salicylate 178 105

" 130 279
2-Naphthyl sulfide 71 426
N-(l-NaphthyI)toluene-4-sulfonamide 151 397
1-Naphthyl 4-tolyl amine 128 306
2-Naphthyl 4-tolyl amine 198 309
cis-Neobornylamme 362 438
Neonerolm 19 137
Neopentane 7 3
Neopentyl alcohol 28 89
Neopentyl benzene 32 36
Neopentyl bromide 13 58
Neopentyl chloride 14 55
Neopentyl cyanide 21 358
Neopentyl phenyl ketone 91 170
Neral 83 148
Nerolm 44 139
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Compound
No.

Nicotmaldehyde 15
Nicotmamide 214
Nicotmanihde 226
DL-Nicotme 73
L-Nicotine 82
Nicotmic acid 443
Nicotmic anhydride 53
Nicotmonitnle 54
Nicotinyl chloride 16
Nmhydnn 203
3-Nitroacenaphthene 103
5-Nitroacenaphthene 74
2-Nitroacetanilide 82
3-Nitroacetanilide 304
4-Nitroacetamlide 453
Nitroacetic acid 26
3-Nitroacetophenone 112
2-Nitroanilme 110

12
3-Nitroanilme 237

52
4-Nitroanilme 330

24
2-Nitioamline-4-sulfonyl chloride 57
3-Nitroanisic acid 300
2-Nitro-p-anisidme 64
3-Nitro-o-anisidme 121
3-Nitro-p-anisidme 287
4-Nitro-oanisidme 249
5-Nitro-o-anisidme 314
2-Nitroanisole 107

32
3-Nitroanisole 21

12
4-Nitroamsole 34

23
9-Nitroanthracene 100
1-Nitroanthraqumone 130
2-Nitroanthraqumone , 121
2-Nitroazobenzene 38
3-Nitroazobenzene 68
4-Nitroazobenzene 94
2-Nitroazoxybenzene 19
4-Nitroazoxybenzene 104
2-Nitrobenzaldehyde 22
3-Nitrobenzaldehyde 44
4-Nitrobenzaldehyde 92
2-Nitrobenzamide 362
3-Nitrobenzamide 263
4-Nitrobenzamide 429
2-Nitrobenzamide-4-sulfonamide 376
2-Nitrobenzanilide 300
3-Nitrobenzanilide 294
4-Nitrobenzanilide 449
Nitrobenzene 21
5-Nitrobenzene-l,3-disulfonamide 419
5-Nitrobenzene-l,3-disulfomc acid 194
5-Nitrobenzene-l,3-disulfonyl chloride 142
2-Nitrobenzenesulfonamide 288
3-Nitrobenzenesulfonamide 185
4-Nitrobenzenesulfonamide 228
2-Nitrobenzenesulfonamlide 52
3-Nitrobenzenesulfonanilide 69
4-Nitrobenzenesulfonanilide 204
2-Nitrobenzenesulfonic acid 137
3-Nitrobenzenesulfomc acid 77
4-Nitrobenzenesulfonic acid 98
2-Nitrobenzenesulfonyl chloride 76
3-Nitrobenzenesulfonyl chloride 66
4-Nitrobenzene sulfonyl chloride 95
2-Nitrobenzoic acid 218

" 67

Page Compound Page
No. No. No.

152 3-Nitrobenzoic acid 204 201
236 " " 200 430
237 4-Nitrobenzoic acid 373 208
321 2-Nitrobenzoic acid-4-suironamide 280 402
321 2-Nitrobenzoic anhydride 61 226
432 3-Nitrobenzoic anhydride 69 226
226 4-Nitrobenzoic anhydride 73 226
359 2-Nitrobenzonitnle 153 364
214 3-Nitrobenzonitrile 164 364
179 4-Nitrobenzonitnle 193 365
341 3-Nitrobenzoyl bromide 1 220
340 4-Nitrobenzoyl bromide 5 220
233 3-Nitrobenzoyl carbmol 51 89
239 4-Nitrobenzoyl carbmol 55 90
244 2-Nitrobenzoyl chloride 27 214
429 3-Nitrobenzoyl chloride 60 213
175 4-Nitrobenzoyl chloride 15 216
306 2-Nitrobenzyl alcohol 43 89
436 3-Nitrobenzyl alcohol 8 88
310 4-Nitrobenzyl alcohol 52 90
436 2-Nitrobenzyl bromide 4 59
313 3-Nitrobenzyl bromide 6 59
436 4-Nitrobenz>l bromide 8 59
382 4-Nitrobenzyl chloride 7 57
205 4-Nitrobenzyl cyanide 161 364
304 4-Nitrobenzyl phenyl sulfide 47 426
306 4-Nitrobenzyl sulfide 73 427
311 3-Nitrobenzylsulfonamide 162 398
310 4-Nitrobenzylsulfonamide 320 404
312 4-Nitrobenzylsulfonamhde 361 406
136 3-Nitrobenzylsulfonic acid 63 373
336 4-Nitrobenzyle.ulfomc acid 149 376
138 3-Nitrobenzylsulfonyl chloride 152 386
337 2-Nitrobiphenyl 9 337
138 3-Nitrobiphenyl 32 338
337 4-Nitrobiphenyl 78 340
341 4'-Nitrobiphenyl-4-sulfonamide 384 407
342 4'-Nitrobiphenyl-4-sulfonic acid 173 377
342 4'-Nitrobiphenyl-4-sulfonyl chloride 265 389
338 1-Nitrobutane 11 335
339 DL-2-Nitrobutane 7 335
340 (err-Nitrobutane 1 337
337 3-Nitrocatechol 148 104
341 ' 19 434
154 4-Nitrocatechol 460 120
155 2-Nitrocmnamamide 390 242
158 3-Nitrocmnamamide 417 243
241 4-Nitrocmnamamide 439 243
238 rrans-2-Nitrocinnamic acid 371 208
243 " ' " 307 431
406 (rans-3-Nitrocmnamic acid 317 206
239 " " " 303 431
239 /rans-4-Nitrocinnarmc acid 398 209
244 " ' " 293 431
335 rrons-2-Nitrocmnamoyl chloride 13 216
408 rrans-4-Nitrocinnamoyl chloride 28 216
378 2-Nitro-m-cresol 27 97
385 2-Nitro-p-cresol 19 97
403 3-Nitro-o-cresol 365 115
398 3-N.tro-p-cresol 121 102
400 4-Nitro-m-cresol 306 112
394 4-Nitro-o-cresol 183 105
394 5-Nitro-o-cresol 260 109
399 6-Nitro-m-cresol 49 99
376 6-Nitro-o-cresol 96 101
373 Nitrocyclohexane 19 335
374 2-Nitro-p-cymene 31 336
383 2-Nitrodiphenyl sulfide 49 426
383 3-Nitrodiphenyl sulfide 16 425
384 4-Nitrodiphenyl sulfide 29 425
202 2-Nitrodiphenylamine-4-sulfonamide 170 398
429 4-Nitrodiphenylamme-2-sulfonamide 208 399
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Compound Page
No. No.

2-Nitrodiphenylamme-4-sulfonanilide 155 397
4-Nitrodiphenylamine-2-sulfonamlide 177 398
4-Nitrodiphenylamine-2-sulfomc acid 88 374
2-Nitrodiphenylamine-4-sulfomc acid 65 373
4-Nitrodiphenylamine-2-sutfonyl chloride 155 386
3-Nitrodurene 77 340
Nitroethane 3 335
Nitroethylene 1 335
2-Nitrofluorene 106 341
9-Nitrofluorene 118 342
1-Nitroheptane 17 335
2-Nitroheptane 18 335
1-Nitrohexane 16 335
2-Nitrohexane 15 335
2-Nitrohydroqumone 29 434
4-Nitromdane 16 337
5-Nitromdane 14 337
2-Nitromdane 96 341
1-Nitroisobutene 12 335
1-Nitroisobutylene 12 335
4-Nitromesidme 120 306
Nitromesitylene 17 337
Nitromethane 2 335
3-Nitro-N-methylamlme 106 306
1-Nitronaphthalene 27 337
2-Nitronaphthalene 44 338
4-Nitronaphthalene-2,7-disulfonamide 459 409
4-Nitronaphthalene-2,7-disulfomc acid 213 378
4-Nitronaphthalene-2,7-disulfonyI chloride 227 388
l-Nitronaphthalene-2-sulfonamide. 344 405
4-Nitronaphthalene-l-sulfonamide 264 402
4-Nitronaphthalene-2-sulfonamide 374 406
5-Nitronaphthalene-l-sulfonamide 402 407
5-Nitronaphthalene-2-sulfonamide 246 401
6-Nitronaphthalene-l-sulfonamide 370 406
7-Nitronaphthalene-l-sulfonamide 446 409
8-Nitronaphthalene-l-sulfonamide 275 402
8-Nitronaphthalene-2-sulfonamide 386 407
l-Nitronaphthalene-2-sulfonanilide 318 404
5-Nitronaphthalene-l-sulfonamhde 63 394
8-Nitronaphthalene-l-sulfonamhde 226 400
8-Nitronaphthalene-2-sulfonanilide 206 399
l-Nitronaphthalene-2-sulfonic acid 160 376
4-Nitronaphthalene-l-sulfonic acid 126 375
5-Nitronaphthalene-l-sulfomc acid 183 377
5-Nitronaphthalene-2-sulfomc acid 108 374
7-Nitronaphthalene-l-sulfomc acid 207 378
8-Nitronaphthalene-l-sulfomc acid 131 375
8-Nitronaphthalene-2-sulfomc acid 166 377
l-Nitronaphthalene-2-sulfonyl chloride 189 387
4-Nitronaphthalene-l-sulfonyl chloride 149 385
4-Nitronaphthalene-2-suIfonyl chloride 224 388
5-Nitronaphthalene-l-sulfonyl chloride 174 386
5-Nitronaphthalene-2-suIfonyl chloride 203 387
6-Nitronaphthalene-l-sulfonyl chloride 204 387
7-Nitronaphthalene-l-sulfonyl chloride 263 389
8-Nitronaphthalene-l-sulfonyl chloride 254 389
8-Nitronaphthalene-2-sulfonyl chloride 260 389
4-Nitro-l-naphthalenethiol 24 416
l-Nitro-2-naphthol 199 106
2-Nitro-l-naphthol 302 111
4-Nitro-l-naphthol 421 118
4-Nitro-2-naphthol 272 110
5-Nitro-l-naphthot 451 119
5-Nitro-2-naphthol 364 115
6-Nitro-l-naphthol 471 121
8-Nitro-l-naphthol 311 112
8-Nitro-2-naphthol 351 114
l-Nitro-2-naphthomtnle 183 365
4-Nitro-l-naphthomtrile 179 365
5-Nitro-l-naphthonitnle 223 367

Compound
No.

5-Nitro-2-naphthonitnle 213
8-Nitro-2-naphthomtrile 189
3-Nitro-l,2-naphthoqumone 107
l-Nitro-2-naphthylamme 276
2-Nitro-l-naphthylamme 322
4-Nitro-l-naphthyIamme 412
5-Nitro-l-naphthylamme 252
5-Nitro-2-naphthylamine 323
8-Nitro-l-naphth> lamine 185
8-Nitro-2-naphthylamine 201
1-Ni trooctane 20
1-Nitropentane 14
DL-2-Nitropentane 10
3-Nitrophenac\l alcohol 51
4-Nitrophenac> 1 alcohol 55
2-Nitrophenanthrene 70
3-Nitrophenanthrene 112
4-Nitrophenan!hrene 48
9-Nitrophenanthrene 79
2-Nitrophenanthrenequinone 135
3-Nitrophenanthrenequmone 136
4-Nitrophenanthrenequinone 116
3-Nitro-p-phenetidme 235
2-Nitrophenetole 34
3-Nitrophenetole 17

4-Nitrophenetole 30
2-Nitrophenol 34

24
3-Nitrophenol 185

42
4-Nitrophenol 242

23
(3-Nitrophenoxy)acetic acid 133
(4-Nitrophenox>)acetic acid 128
3-Nitrophen\lacetamide 164
4-Nitrophenvlacetamide 422
4-Nitrophenvlacetamlide 423
(2-Nitrophenvl)acetic acid 207

287
(3-Nitiophenvl)acetic acid 157

278
(4-Nitrophenvl)acetic acid 229

259
(4-Nitrophenyl)acetonitnle 161
4-Nitrophenylacetyl chloride 10
/3-(2-Nitrophen>l)atrylonitnle 120
2-Nitro-p-phenylenedi amme 307
4-Nitro-m-phenylenediamme 361
4-Nitro-o-phenylenediamme 415
2-Nitrophenylhydrazine 158
3-Nitrophenylhydrazme 170
4-Nitrophenylhydrazme 352
2-Nitro-5-phenylphenol 20
2-Nitrophenyl phenylsulf ide 49
3-Nitrophenyl phenyl sulfide 16
4-Nitrophenyl phenyl sulfide 29
3-(2-Nitrophenyl)propiomc acid 391
3-(4-Nitrophenyl)propionic acid 384
2-Nitrophenyl sulfide 65
3-Nitrophenyl sulfide 75
4-Nitrophenyl 4-tolyl sulfide 51
4-Nitrophthalamide 426
4-Nitrophthalamlide 408
3-Nitrophthalic acid 346
4-Nitrophthahc acid 253
3-Nitrophthalic acid diamide 432
3-Nitrophthalic acid diani l ide 484
3-Nitrophthalic anhydride 70
4-Nitrophthahc anhydride 51

Page
No.
366
365
341
311
313
316
310
313
308
309
335
335
335
89
90
339
341
338
340
342
342
342
310
336
137
337
338
98
434
105
434
108
434
430
430
235
243
243
201
431
199
431

202
431
364
216
362
312
314
316
307
308
314
434
426
425
425
432
432
426
427
426
243
243
207
203
243
245
226
226
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No. No.

3-NitroDhthahmide 455 244
3-Nitrophthaloyl chloride 16 216
1-Nitropropane 6 335
2-Nitropropane 4 335
3-Nitropropene 5 335
3-Nitropropylene 5 335
3-Nitropyridme 17 323

20 436
5-Nitroqumohne 39 323

66 436
6-Nitroqumoline 81 324

67 436
7-Nitroquinohne 78 324

49 436
8-Nitroqumolme 56 436
2-Nitroresorcmol 143 103
4-Nitroresorcmol 280 110
5-Nttroresorcmol 397 116
3-Nitrosahcylamide 296 239
3-Nitrosahcylamide (hydrate) 267 238
5-Nitrosahcylamide 474 245
5-Nitrosahcylaniiide 473 245
3-Nitrosahcyhc acid 374 115

1 166 199
5-Nitrosahcyhc acid 358 208
4-Nitroso-N,N-dimethylanihne 50 324
/3-Nitrostyrene 28 337
3-Nitro-l,2,4,5-tetramethylbenzene 77 340
2-Nitrothiophenol 19 416
3-Nitrothiophenol 22 416
4-Nitrothiophenol 23 416
2-Nitrotoluene 22 335
3-Nitrotoluene 26 336
4-Nitrotoluene 21 337
3-Nitrotoluene-CC-sulfonamide 162 398
4-Nitrotoluene-a-sulfonamide 320 404
4-Nitrotoluene-a-sulfonanihde 361 406
2-Nitro-p-toluidme 126 306
3-Nitro-o-toluidine 164 307
3-Nitro-fMoluidme 245 310
4-Nitro-o-toIuidine 216 309
5-Nitro-o-toluidine 293 312
6-Nitro-m-toluidine 303 312
6-Nitro-o-toluidme 163 307
2-Nitro-3-tolunitnle 106 362
2-Nitro-4-tolunitnle 148 363
3-Nitro-2-tolunitnle 152 364
3-Nitro-4-tolunitnle 136 363
4-Nitro-2-tolunitnle 145 363
4-Nitro-3-tolunitnle 123 362
5-Nitro-3-tolumtnle 143 363
6-Nitro-2-toIunitnle 86 361
6-Nitro-3-tolunitrile 102 362
l-Nitro-2,4,6-tribromobenzene 89 340
2-Nitro-3,4,6-tnbromophenol 301 111
2-Nitro-4,5,6-tnbromophenol 287 111
3-Nitro-2,4,6-tnbromophenol 156 104
l-Nitro-2,3,6-tnmethylbenzene 3 337
3-Nitro-2,4,6-tnmethylphenol 57 434
2-Nitro-m-xylene 24 336
2-Nitro-p-xylene 27 336
3-Nitro-o-xylene 30 336
4-Nitro-m-xylene 29 336
4-Nitio-o-xylene 4 337
5-Nitro-m-4-xylidme 123 306
5-Nitro-p-2-xyhdme 325 313
n-Nonacosane 45 8
Nonacosylcyclohexane 56 9
Nonacosylcyclopentane 44 8
1-Nonacosyne. 16 31
n-Nonadecane 11 8
1-Nonadecanol 34 89

Compound Page
No. No.

10-Nonadecanol 46
2-Nonadecanone 61
Nonadecanonitnle 37
1-Nonadecene 1
Nonadecylcyclohexane 22
Nonadecylcyclopentane 13
1-Nonadecyne 5
1,8-Nonadiene 255
2,7-Nonadiene 280
1,8-Nonadiyne 51
2,7-Nonadiyne 56
Nonanal 67
n-Nonane 144
1-Nonanethiol . .
n-Nonanoic acid

43
48
459
107
102
97
150

1-Nonanol
d,/-2-Nonanol
5-Nonanol
2-Nonanone
3-Nonanone 142
5-Nonanone 140
Nonanonitrile 76
n-Nonanoyl chloride 45
Nonantnacontane 74
1-Nonatn acontene 22
1-Nonatnacontyne 26
2-Nonenal 16
1-Nonene 268
2-Nonene 27 5
3-Nonene 269
4-Nonene 260
n-Nonylacetylene 57
n-Nonyl alcohol 107
n-Nonylamme 95

419
n-Nonylbenzene 166
n-Nonyl bromide 27
n-Nonyl chloride 46
n-Nonylcyclohexane 270
n-Nonylcyclopentane 266
n-Nonyl iodide 20
n-Nonyl mercaptan 43
1-Nonylnaphthalene 184
2-Nonylnaphthalene 185
1-Nonyne. 47
2-Nonyne 50
3-Non> ne 48
4-Nonyne 46
Nopmane 140
Nopmene 291
Norbornane 77
Norbricyclene 33
DL-Norleucme 106

79
L-(+)-Norleucme Ill
DL-Norvaline 112
L-(+)-Norvalme 120
NW-acid 14

o
Octachloronaphthalene 33
n-Octacosane 42
Octacosylcyciohexane 53
Octacosylcyciopentane 41
1-Octacosyne 15
Octadecanal 14
n-Octadecane 8
n-Octadecanoic acid 70
n-Octadecanoic anhydride 28

89
174
358

26

31
20
21
30
30

147
5

415
191
432

85
85
85

166
165
165
351
213

9
26
31

150
21
21
21
20
30
85

298
439

41
58
56

7
7

60
415

42
42
30
30
30
29

5
22

9
8

289
429
289
289
290
380

72
8
9
8

31
153

8
195
225
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No. No.

1-Octadecanol 33 89
Octadecanonitnle 33 358
1-Octadecene 338 24
cis-Octa-9-decen-l-ol 134 87
(rans-Octa-9-decen-ol 15 88
cis-Octadecenyl alcohol 134 87
n-Octadecyl acetate 27 274
Octadecylcyclohexane 18 8
Octadecylcyclopentane 10 8
Octadecyl sulfide 39 426
1-Octadecyne 3 31
2-Octadecyne 4 31
2,4-Octadiene 234 19
2,6-Octadiyne 2 31
Octanal 60 147
n-Octanamide 161 235
n-Octane 82 4
Octane-l,8-dicarboxyhc acid 183 200
Octanedioic acid 215 202
Octanedioic anhydride (dimer) 22 225
1-Octanethiol 36 414
2-Octanethiol 30 414
n-Octanoic acid 47 191

1 456 432
n-Octanoic anhydride 18 223
1-Octanol 98 85
d,/-2-Octanol 80 84
2-Octanone 114 164
4-Octanone 107 164
Octanonitnle 66 350
n-Octanoyl chloride 40 213
Octatnacontane 72 9
1-Octatnacontene 21 26
1-Octatnacontyne 25 31
Octatnenal 37 155
4-Octenal 12 152
1-Octene 209 18
cis-2-Octene 221 19
toms-2-Octene 220 19
cis-3-Octene 217 19
mms-3-Octene 218 19
cis-4-Octene 213 19
(rans-4-Octene 210 19
n-Octyl acetate 194 260
sec-Octyl acetate 162 258
n-Octylacetylene 52 30
n-Octyl alcohol 98 85
n-Octylamme 77 297

421 439
n-Octylbenzene 156 41
n-Octyl bromide 24 58
n-Octyl n-butyrate 268 264
n-Octyl n-caproate 325 269
n-Octyl n-capry late 348 270
n-Octyl chloride 39 56
n-Octylcyclohexane 267 7
n-Octylcylopentane 263 7
n-Octyl n-enanthate 338 270
n-Octyl formate 170 258
n-Octyl n-heptanoate 338 270
n-Octyl n-hexanoate 325 269
n-Octyl iodide 21 60
n-Octyl mercaptan 36 414
sec-Octyl mercaptan 30 414
1-Octylnaphthalene 182 42
2-Octylnaphthalene 183 42
n-Octyl n-octanoate 348 270
n-Octyl n-pentanoate 306 267
n-Octyl propionate 234 262
n-Octyl sulfide 30 425
2-n-Octylthiophene 54 424
n-Octyl n-valerate 306 267

Compound Page
No. No.

1-Octyne 42
2-Octyne 45
3-Octyne 44
4-Octyne 43
2-Octynoic acid 14
3-Octyn-2-one 14
2-Octynonitnle 60
Oleamide 41
Oleanihde 2
(rans-Oleic acid 31

11 4
Oleic anhydride 1
Oleyl alcohol 134
Oleyl chloride 3
Orcmol 217
DL-Ornithme 127

38
L-Ornithme 8
Orthanilic acid 54
Oxalic acid 116

" 10
Oxalic acid diamide 513
Oxalic acid dianilide 497
Oxaloacetic acid 102
Oxalyl chloride 2
Oxalyl dibromide 1
Oxamic acid 334
Oxanilic acid 224
Oxme 110
2-Oxobutanoic acid 11
2-Oxocyclohexane-carboxyhc acid 82
3-Oxocyclohexane-carboxylic acid 74
4-Oxocyclohexane-carboxyhc acid 67
2-Oxopropionaldehyde 103
Cl-Oxopropiomc acid 11

Palmitaldehyde 6
Palmitamide 142
Palmitanilide 74
Palmitic acid 58
Palmitic anhydride 24
Palmitoyl chloride 10
Paraisobutyraldehyde 48
Paraldehyde 34
Pararosanilme 429
Pararosanihne base 65
Pelargonaldehyde 67
Pelargonamide 113
Pelargonanilide 19
Pelargonic acid 48

" 459
Pelargonyl chloride 45
Pentabromophenol 560
Pentachlorobenzaldehyde 126
Pentachlorobenzene 24
Pentachloroethane 21
Pentachlorophenol 488
n-Pentacosane 29
1-Pentacosene 8
Pentacosylcyclohexane 43
Pentacosylcyclopentane 30
1-Pentacosyne 12
Pentadecanal 5
Pentadecanamide 125
Pentadecananilide 48
n-Pentadecane 268
n-Pentadecanoic acid 44
1-Pentadecanol 21
8-Pentadecanone 36
Pentadecanonitrile 8

29
29
29
29

192
169
349
232
231
194
192
225

87
214
107
290
429
284
372
197
429
247
246
429
212
218
207
202
102
193
196
196
195
171
190

153
234
232
195
225
214
155
145
317
90

147
233
231
191
432
213
126
160
71
63

122
8

26

31
153
234
232

7
194
88

173
357
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Compound Page
No. No.

Compound Page
No. No.

1-Pentadecene 334
7-Pentadecene 16
Pentadecylamme 18
Pentadecylcyclohexane 9
Pentadecylcyclopentane 1
n-Pentadecylic acid 44
1-Pentadecyne 63
1,2-Pentadiene 29
l-c<s-3-Pentadiene 27
l-Irans-3-Pentadiene 26
1,3-Pentadiene 24
1,4-Pentadiene 13
2,3-Pentadiene 30
2,4-Pentadienomtnle 23
1,3-Pentadiyne 20
Pentaerythntol 69
Pentaerythntol tetraacetate 123
Pentahydrocyclohexane 68
Pentamethylanilme 339
Pentamethylbenzene 32
Pentamethylbenzoic acid 335
Pentamethylenediamme 76
Pentamethyleneglycol 124
2,2,3,3,4-Pentamethylpentane 215
2,2,3,4,4-Pentamethylpentane 173
Pentamethylphenol 297
1,2,2,4,4-Pentamethylpiperidme 465
Pentamethylene sulfide 3
Pentanal 20
n-Pentanamide 146
n-Pentanamlide 28
n-Pentane 13
Pentane-l,l-dicarboxylic acid 118
1,5-Pentanediol 124
2,4-Pentanedione .
1,5-Pentanedithiol
1-Pentanethiol....
2-Pentanethiol
n-Pentanoic acid..

44
42
18
10
20
450
13
32
15
13
10
9
2

n-Pentanoic anhydride
1-Pentanol
d, /-2-Pentanol
3-Pentanol
2-Pentanone
3-Pentanone
n-Pentanoyl bromide
n-Pentanoyl chloride 22
Pentatnacontane 65
1-Pentatnacontene 18
Pentatnacontylcyclohexane 73
Pentatnacontylcyclopentane 64
1-Pentatnacontyne 22
2-Pentenal 35
1-Pentene 14
cis-2-Pentene 19
frans-2-Pentene 18
2-Pentenoic acid 422
3-Pentenoic acid.
4-Pentenoic acid.

99
22

414
28
11

4-Pentenomtrile
l-Penten-3-one
l-Penten-3-yne 14
l-Penten-4-yne 10
cis-3-Penten-l-yne 11
frans-3-Penten-l-yne 12
n-Pentyl acetate 94
n-Pentylacetylene 35
n-Pentylamme 417
n-Pentylbenzene 81
n-Pentyl bromide 17

24
25

303

194
30
13
12
12
12
12
13

346
28
90

279
90

313
44

207
297

86
6
5

111
439
425
145
234
231

3
197
86

162
415
413
413
190
432
223
81
80
80

161
161
219
212

9
26

9
9

31
145

12
12
12

432
429
190
432
347
161
28
28
28
28

254
29

439
38
58

DL-2-Pentyl bromide 14
3-Pentyl bromide 15
n-Pentyl n-butyrate 146
3-Pentyl chloride 20
n-Pentyl chloride 22
2-n-Pentylcmnamaldehyde 9
n-Pentylcyclohexane 249
n-Pentylcyclopentane 242
n-Pentyl n-heptanoate 277
n-Pentyl n-hexanoate 226
n-Pentyl iodide 15
2-Pentyl iodide 12
3-Pentyl iodide 13
sec-n-Pentylmalonic acid 50
1-Pentylnaphthalene 173
2-Pentylnaphthalene 174
n-Pentyl n-octanoate 302
n-Pentyl n-Pentanoate 183
4-n-Pentylphenol 4
n-Pentyl phenyl ketone 3
n-Pentyl propionate 120
2-Pentylpyndme 245
n-Pentylstearate 25
3-Pentyltoluene 119
1-Pentyne.
2-Pentyne.
2-Pentynoic acid
Peonol
Perchloroethylene
Perfluoro-n-butync anhydride. .
Perfluorc-n-caproic anhydride..
Perfluorocyclohexane
Perfluorocyclopentane
Perf!uoro-n-decane
Perfluoro-n-hendecane
Perfluoro-n-heptane
Perfluoro-n-hexane
Perfluoro-n-hexanoic anhydride
Perfluoro-2-methylpentane
Perfluoro-n-nonane
Perfluoropropionic anhydride ..
Perfluoro-n-undecane
Pen acid

9
13
42
45
14

3
6
3
1

6
4
6
5
7
2
9
4

Perylene 201
Phenacetm 242
Phenacndone 204
Phenacyl acetate
Phenacyl alcohol

60
47

150
51
68

Phenacyl bromide
Phenacyl chloride
Phenacyl phenyl ketone Ill
1-Phenanthraldehyde 96
2-Phenanthraldehyde 47
3-Phenanthraldehyde 69
9-Phenanthraldehyde 89
9,10-Phenanthraqumone 34
Phenanthrene 104
Phenanthrene-2-carboxylic acid chloride 24
Phenanthrene-3-carboxylic acid chloride 27
Phenanthrene-9-carboxylic acid chloride 25
1,2-Phenanthrenediol 463
1,9-Phenanthrenediol 477
2,5-Phenanthrenediol 467
2,6-Phenanthrenediol 561
2,7-Phenanthrenediol 576
2,8-Phenanthrenediol 513
3,6-Phenanthrenediol 548
3,8-PhenanthrenedioI 570
9,10-Phenanthrenediol 371
Phenanthrene-2-sulfonamide 438
Phenanthrene-3-sulfonamide 273

58
58

257
55
55

150
7
7

265
262

60
60
60

194
42
42

267
259

96
172
255
438
274

39
28
28

194
99
63

223
223
62
62
62
62
62
62

223
62
62

223
62

380
51

237
179
276

89
177
173
174
175
158
155
156
158
183
47

216
216
216
120
121
120
126
127
123
125
126
115
409
402
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Compound
No.

Phenanthrene-9-sulfonamide 290
Phenanthrene-2-sulfonanilide 156
Phenanthrene-2-sulfonic acid 200
Phenanthrene-3-sulfomc acid 129
Phenanthrene-9-sulfomc acid 138
Phenanthrene-2-sulfonyl chloride 243
Phenanthrene-3-sulfonyl chloride 169
Phenanthrene-9-sulfonyl chloride 205
3,4,5-Phenanthrenetnol 372
Phenanthridine 158
Phenanthnndene 118
1-Phenanthroic acid 360
2-Phenanthroic acid 388
3-Phenanthroic acid 394
9-Phenanthroic acid 383
1-Phenanthrol 393
2-Phenanthrol 440
3-Phenanthrol 282
4-Phenanthrol 236
9-Phenanthrol 396
3-Phenanthrylacetic acid 276
9-Phenanthrylacetonitnle 129
9-Phenanthrylmethylamine 215
2-Phenethyl alcohol 113
Phenethylamme 349
2-(Phenethylamino)ethylamine 325
o-Phenetidme 141
m-Phenetidme 163
p-Phenetidme 164
Phenetole 63
Phenetrol 413
4-Phenetylurea 353
Phenol 28

'96
Phenol-2,4-disulfonamide 412
Phenol-2,4-disulfonanihde 324
Phenol-2,4-disulfomc acid 190
Phenol-2,4-disulfonyl chloride 115
Phenolphthalem 577
Phenol-o-sulfonamlide 70
Phenol-o-sulfonic acid 3
Phenoxyacetaldehyde 79
Phenoxyacetamide 122
Phenoxyacetanilide 112
Phenoxyacetic acid 110

171
Phenoxyacetone 189
Phenoxyacetomtrile 81
Ct-Phenoxyacetophenone 98
Phenoxyacetyl chloride 50
2-Phenoxybenzaldehyde 31
2-Phenoxybenzoic acid 207
3-Phenoxybenzoic acid 271
4-Phenoxybutanoic acid 10
l-Phenoxy-2-butanone 10
CC-Phenoxybutyryl chloride 14
y-Phenoxybutyryl chloride 4
Phenoxyethanal 79
2-Phenoxyethanol 122
Phenoxymethyl phenyl ketone 98
Phenoxymethyl n-propyl ketone 13
l-Phenoxy-2-pentanone 13
5-Phenoxy-2-pentanone 49
2-Phenoxyphenol 216
l-Phenoxy-2-propanone 189
2-Phenoxypropionic acid 146
3-Phenoxypropionic acid 108
a-Phenoxypropionyl chloride 18
Phenylacetaldehyde 70

Phenylacetamide 310

Page Compound Page
No. No. No.
403 Phenylacetamlide 183 235
397 Phenyl acetate 168 258
378 Phenylacetic acid 77 196
375 ' ' 347 432
376 Phenylacetic anhydride 30 225
389 Phenylacetone 5 172
386 Phenylacetonitnle 80 351
387 4-Phenylacetophenone 152 177
115 Phenylacetyl bromide 7 219
437 Phenylacetyl chloride 44 213

47 Phenylacetyl fluoride 8 211
208 1-Phenylacryhc acid 130 198
209 DL-Ct-Phenylalanme 76 287
209 DL-/3-Phenylalanme 78 288
209 55 429
116 L-Phenylalanme 92 288
119 4-Phenylamsole 51 139
111 4-Phenylbenzaldehyde 51 155
108 4-Phenylbenzenesulfonyl chloride 178 386
116 Phenyl benzoate 95 277
204 2-Phen\lbenzoic acid 140 198
363 ' 202 430
309 4-Phenylbenzoic acid 349 207
85 4-Phenylbenzoyl chloride 26 216

438 a-Phen>lbenzyl cyanide 95 361
438 l-Phen>l-l ,3 butanedione 75 174
299 d,/-a-Phen>lbutanoic acid 26 193
300 l-Phen\l-2-butanone 182 167
300 3-Phenvl-2-butanone 41 169
134 4-Phen>l-2-butanone 196 167
117 2-Phen>l-cis-2-butene 52 37
241 4-Phenyl-3-buten-2-one 37 173

97 a-Phen\lbut\ramide 65 232
434 y-Phenjlbutiramide 60 232
408 4-Phenvlbutync acid 430 432
404 y-Phenvlbut>nc acid 43 194
378 y-Phenylbutyryl chloride 5 214
384 Phenyl carbamate 10 231
127 4-Phenylcatechol 357 114
394 2-Phenylcmnamaldehyde 80 157
380 3-Phenylcmnamaldehyde 20 154
148 Phenyl cmnamate 103 278
234 /3-Phenylcinnamomtrile 49 359
233 2-Phenylcrotononitrile 77 351
197 Phenylcyanoacetic acid 117 362
430 2-Phenylcyclohexanone 81 174
167 3-Phenylcyclohexanone 214 168
351 4-Phenylcyclohexanone 106 175
175 2-Phenylcyclopentanone 22 172
213 1-Phenyldecane 172 42
151 6)-Phenyldibenzofulvene 67 45
430 2-Phenyl-l,3-dithiane 40 426
431 1-Phenyldodecane 178 42
192 m-Phenylenediamme 84 305
169 " 190 437
214 o-Phenylenediamme 196 309
214 " 176 437
148 p-Phenylenediamme 318 313
86 2-Phenylenedithiol 8 416

175 3-Phenylenedithiol 6 416
169 4-Phenylenedithiol 31 417
169 Phenylethanal 70 147
173 2-Phenylethane-l-sulfonamide 61 394
107 2-Phenylethane-l-sulfonanilide 18 392
167 2-Phenylethane-l-sulfomc acid 16 371
199 2-Phenylethane-l-sulfonyl chloride 13 381
197 1-Phenylethanethiol 13 413
214 2-Phenylethanethiol 35 414
147 2-Phenylethanol 113 85
153 Phenyl ether 7 137
239 /3-Phenylethyl acetate 243 263
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Compound Page
No. No.

1-Phenylethyl alcohol 1 88
DL-ot-Phenylethylarmne 83 297
j8-Phenylethylamme 92 298
a-Phenylethyl bromide 25 58
(S-Phenylethyl bromide 26 58
d,/-Phenylethyl carbmol Ill 85
a-Phenylethyl chloride 42 56
/3-Phenylethyl chloride 40 56
2-Phenylethyl cinnamate 56 275
Phenyl ethyl ether 63 134
2-Phenylethyl sulfide , 53 426
9-Phenylfluorene 150 49
/S-Phenylglutaconic anhydride 77 226
;3-PhenyIgIutaric anhydride 45 226
N-Phenylglycine 6 284
Phenylglyoxal 28 151
Phenylglyoxal hydrate 77 157
Phenylglyoxylic acid 85 174
2-Phenylheptane 130 40
3-Phenylheptane 125 39
l-Phenyl-l-hepten-3-one 25 172
4-Phenylhexahydroacetophenone 72 170
2-Phenylhexane 103 39
d,/-3-Phenylhexane 98 39
l-Phenyl-l-hexen-5-one 29 169
l-Phenyl-4-hexen-l-one 26 169
3-Phenyl-l-hexen-5-one 30 169
3-Phenyl-2-hexen-5-one 63 170
3-Phenyl-3-hexen-5-one 42 169
Phenylhydrazme 160 300
Phenyl 2-hydroxybenzoate 30 97
2-Phenyhmidazole 258 438
1-Phenyhsobutylamme 113 298
1-Phenylisopropylamme 91 298
DL-2-Phenylisopropylamme 98 298
Phenyl isopropyl ether 68 134
1-Phenylisoquinohne 61 324
d,/-2-Phenyllactic acid 68 195
N-Phenylmaleimide 75 232
Phenylmalonic acid 231 202

1 1 104 430
Phenylrnalonomtrile 85 361
Phenylmalonyl dichlonde 36 215
Phenylmethanethiol 32 414
2-Phenylnaphthalene 107 47
2-Phenylnaphthalene-l,2'-dicarboxyhc acid 318 206
4-Phenyl-l-naphthol 338 113
N-Phenyl-1-naphthylamme 78 305
Phenylnitromethane 25 336
1-Phenylnonane 166 41
1-Phenyloctane 156 41
2-Phenylpentane 46 37
3-Phenylpentane 41 37
3-Phenyl-2,4-pentanedione 69 174
5-Phenylpentanoic acid 52 195
3-Phenyl-2-pentanone 71 170
4-Phenyl-2-pentanone 31 169
5-Phenyl-2-pentanone 27 169
5-Phenyl-3-pentanone 201 167
4-Phenylphenacyl bromide 156 177
4-Phenylphenacy 1 chloride 158 177
2-Phenylphenol 51 99

98 434
3-Phenylphenol 117 102

81 434
4-Phenylphenol 431 118

76 434
2-Phenyl-2-phenoxyethanol 48 139
l-Phenyl-2-phenoxymethanol 40 138
N-Phenylphthalimide 440 243
Phenyl phthalate 108 278

Compound Page
No. No.

3-Phenylpropanol 123 86
Phenylpropargy! aldehyde 13 152
3-Phenylpropenal 90 149
Phenylpropiolamide 117 233
Phenylpropiohc acid 191 200
2-Phenylpropionaldehyde 14 152
(X-Phenylpropionamide 77 233
/3-Phenylpropionamide 140 234
Phenylpropiolanilide 213 236
/S-Phenylpropionanilide 104 233
Phenyl propionate 5 273
j8-Phenylpropionic acid 38 194
2-Phenylpropionic acid 50 191
3-Phenylpropionic acid 412 432
2-Phenylpropionitnle 79 351
3-Phenylpropiomtrile 93 353
Phenylpropiolvl chloride 12 214
3-Phenylpropionaldehyde 81 148
/3-Phenylpropionyl chloride 48 213
1-Phenyl-n-propvl alcohol I l l 85
1-Phenylpropylamme 107 298
2-Phenylpropyiamme 108 298
3-Phenylpropylamme 126 299
Phenyl n-propyl ether 74 134
Phenyl-n-propylglycolic acid 101 197
Phenyl n-propyl ketone 191 167
Phenyl propyl sulfide 53 421
3-Phenylpropyl sulfide 42 426
2-Phenylpyndirte 97 321
Phenyl 2-pyndyl ketone 217 168
Phenylpyruvic acid 234 202
2-Phenyl-4-quinolmonitrile 187 365
Phenyl salicylate 30 97

46 275
Phenyl stearate 70 276
Phenyl styryl ketone 66 174
a-d,/-Phenylsuccmamide 314 239
/3-d,/-Phenylsuccmamide 269 238
d,/-Phenylsuccmic acid 260 203
<i,/-Phenylsuccimc acid diamide 450 244
d,/-Phenylsuccimc acid dianilide 468 244
OC-d,/-Phenylsuccimc acid monoanihde 357 241
/3-d,/-Phenylsuccmic acid monoanihde 346 241
DL-Phenylsuccimc anhydride 18 225
N-Phenylsuccmimide 307 239
Phenyl sulfide 61 422
Phenyl 2-thienyl ketone 60 174
Phenyl 4-tolyl carbmol 29 89
Phenyl 4-tolyl ketone 74 174
Phenyl 2-tolyl sulfide 65 422
Phenyl 3-tolyl sulfide 64 422
Phenyl 4-tolyl sulfide 67 422
1-Phenyltndecane 181 42
1-Phenylundecane 175 42
Phenyl n-undecyl ketone 45 173
Phenylurea 273 238
Phenyl urethane 10 231
2-Phenylvaieronitnle 91 352
PMoracetophenone 200 179

545 125
Phloroglucmaldehyde 17 152
Phloroglucmoi 255 109

541 125
45 434

Phloroglucmol triacetate 139 280
Phloroglucmoi trimethyl ether 31 138
Phorone 8 172
Phthalaldehyde 39 155
Phthalaldehydic acid 86 157
Phthalamic acid 282 238

" 244 431
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Compound Page
No. No.

Phthahc acid 321 206
" 134 430

Phthahc acid diamide 464 244
Phthahc acid dianilide 496 246
Phthahc acid monoamide 282 238

244 431
Phthahc acid mononitnle 299 205
Phthahc acid 4-sulfonamide 287 403
Phthahc acid 4-sulfonyI chloride 259 389
Phthahc anhydride 58 226
Phthahmide 482 245
a-Phthalonamide 373 241
^-Phthalonamide 303 239
Phthalonic acid 219 202
Phthalomc acid dianilide 443 244
Phthalonic acid monoanihde 363 241
Phthalomtnle 188 365
Phthaloyl dibromide 6 220
Phthaloyl dichlonde 59 213
Phthaloyl difluonde 7 211
Picene 202 51
OC-Picolene 13 319
/3-Picoiene 19 319
y-Picolene 20 319
Picohnic acid 198 201
Picohnonitrite 12 357
Picramic acid 444 119

" 380 315
Picramide 404 242

405 316
Picric acid 281 110

11 87 340
" 1 434

Picryl chloride 51 339
Pimehc acid 124 198

11 385 432
Pimehc acid diamide 356 241
Pimehc acid dianilide 305 239
Pimehc acid monoanihde 157 235
Pmacol 19 88
Pinacolone 12 161
d,;-Pmacolyt alcohol 16 80
Pinacolyl chloride 25 55
d,a-Pmane 213 6
d,;-Pmane 206 6
;-|8-Pinane 223 6
a-Pmene 287 22
/3-Pmene 291 22
Pmosylvyn 392 116
Piperazme 202 309

347 438
Pipenc acid 344 207
Pipendme 34 296

459 439
N-Piperidinoacetomtrile 2 357
Piperonal 12 153
Piperonalacetone 143 176
Piperonalacetophenone 153 177
Piperonyl alcohol 31 89
Piperonylamide 336 240
Piperonyhc acid 357 208
Piperylene 24 12
Pivalaldehyde 12 144
Pivalamide 306 239
Pivalamhde 215 236
Pivahc acid 19 193
Pivahc anhydride 8 223
Pivalophenone 181 167
Pivalyl chloride 10 212
Prehnilene 77 38
Pnmeverose 63 333

Compound Page
No. No.

DL-Prohne .................................. 36
L-Prohne ................................... 50
Propanal .................................... 4
Propanal cyanohydrin ......................... 3
Propane .................................... 3
1,3-Propanedicarboxyhc acid .................. 107
Propanedioic acid ............................ 185
d,M,2-Propanediol ........................... 91
1,3-Propanediol .............................. 108
Propane-l,l-disulfonarmde .................... 195
Propane-l,3-disulfonamide .................... 194
Propane-l,l-disulfonic acid ................... 83
Propane-l,3-disulforuc acid ................... 82
Propane-l,3-disulfonyl chloride ................ 29
1,3-Propanedithiol ........................... 28
Propane-1-sulfonamide ........................ 6
Propane-2-sulfonamide ........................ 10
Propane-2-sulfonanihde ....................... 20
Propane-1-sulfonic acid ....................... 1
Propane-2-sulfonic acid ....................... 3
1-Propanethiol ............................... 5
2-Propanethiol ............................... 3
Propane-l,2,3-tncarboxyhc acid ............... 258
Propanoic acid 6

452
6
3
1
7
2
8
5

11

1-Propanol
2-Propanoi
2-Propanone
Propargyl aldehyde
Propene
2-Propene-l-thiol
2-Propen-l-ol
Cfs-Propenyl acetylene
trans-Propenyl acetylene 12
(rans-Propenylbenzene 19
Propiolamide 27
Propiolanihde 68
Propiohc acid 7
Propionaldehyde 4
Propionamide 55
Propionanihde 141
Propionic acid 6

11 452
5
8
3
5

n-Propionic anhydride
Propionitnle
Propionyl bromide
Propionyl chloride
1-Propionylcyclohexene 77
Propionyl fluoride 2
N-Propionylglycine 241
Propionyl iodide 2
2-Propionylphenanthrene 134
3-Propionylphenanthrene 64
9-Propionylphenanthrene 65
4-Propionylphenol 370
6-Propionyltetrahn 85
Propiophenone 174
Propiopiperone 27
n-Propoxyacetaldehyde 32
n-Propoxybenzene 74
2-Propoxybenzoic acid 331
3-Propoxybenzoic acid 324
4-Propoxybenzoic acid 433
2-n-Propoxyethanol 44
l-Propoxy-2-propanone 49
N-Propylacetanihde 7
2-n-Propylacetanihde 135
4-n-Propylacetanihde 66
n-Propyl acetate 30
Propyl acetylene 9
N-Propylalanme 64

285
286
144
355
3

197
200
84
85
399
399
373
373
381
414
392
392
392
371
371
413
413
203
190
432
80
80
161
144
12

413
80
28
28
36

231
232
190
144
232
234
190
432
223
345
218
212
170
211
431
221
176
174
174
115
170
166
173
145
134
431
431
432
82
162
231
234
232
251
28
429
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Compound Page
No. No.

n-Propyl alcohol 6 80
n-Propylal lene 55 14
n-Propylamme 7 295

429 439
2-(Propylammo) ethylamme 386 439
N-n-Propylaniime 128 299

177 437
2-n-Propylamlme 129 299

147 437
4-n-Propylamlme 136 299
n-Propylbenzene 8 35
n-Propyl benzoate 240 263
d,l- -Propylbenzyl alcohol 23 88
N-Propylbenzylamme 334 438
n-Propyl bromide 7 58
n-Propyl n-butyrate 77 253
n-Propyl n-caproate 149 257
n-Propyl n-caprylate 229 262
n-Propyl carbamate 24 231
n-Prop>l carbonate 119 255
3-Propylcatechol 97 101
4-Propylcatechol 63 99
n-Propyl chloride 7 55
n-Prop\ 1 chloroformate 41 251
n-Propylcyclohexane 165 5
2-n-Propylcyclohexanone 156 166
3-n-Propylc> clohexanone 46 169
4-n-Propylcyclohexanone 168 166
3-n-Propyl-2-cyclohexenone 51 169
Propylcylooctatetraene 17 25
n-Propylcyclopentane 88 4
2-Propylcyclopentanone 137 165
3-Propylcyclopentanone 145 165
n-Propyl n-enanthate 189 259
Propylene 2 12
1,2-Propylenediamme 361 438
1,3-Propylenediamme 50 296

382 439
tt-Propylene glycol 91 84
Propylene oxide 5 131
1,2,3-Propylenetncarboxylic acid trichloride 37 215
n-Propyl ether 30 132
N-Propylformamlide 10 230
n-Propyl formate 13 250
n-Propyl 2-furoate 197 260
3-n-Propylglutanc acid 346 432
N-Propylglycme 85 429
4-Propylheptane 191 6
n-Propyl n-heptanoate 189 259
n-Propyl n-hexanoate 149 257
3-PropyI-3-hexen-2-one 32 169
2-Prophylhydroqumone 159 104
n-Propyl 4-hydroxybenzoate 132 279
n-Propyl iodide 5 60
n-Propyl isobutyrate 68 252
n-Propyl isovalerate 102 254
n-Propyl levulmate 217 261
n-Propylmalonic acid 140 430
n-Propvlmalononitnle 69 350
n-Prop> 1 mercaptan 5 413
ier-Prop\ I mercaptan » 3 413
l-Prop\ Inaphthalene 163 41
2-Propylnaphthalene 162 41
n-Prop\ I ni t rate 37 251
n-Prop\ I n-octanoate 229 262
n-Prop\l oxalate 204 260
n-Prop\ 1 n-pentanoate 114 255
2-n-Prop\l-l-pentene 199 18
1-Propvl phenanthrene 9 43
2-Prop\ 1 phenanthrene 11 43
9-Propyl phenanthrene 42 44
2-H-Propylphenol 13 94

Compound Page
No. No.

3-n-Propylphenol 5 96
4-n-Propylphenol 2 96
1-n-Propylpiperidme 389 439
n-Propyl propionate 49 252
3-Propylpropiophenone 24 169
2-n-Propylpyndme 243 438
n-Propyl 2-pyndyl ketone 173 166
n-Propyl 3-pyndyl ketone 206 168
n-Propyl 4-pyndyl ketone 190 167
n-Propyl pyromucate 197 260
5-Propylresorcmol 135 103
n-Propyl salicylate 260 264
n-Propyl sulfide 26 420
2-Propylthiophene 29 423
3-Propylthiophene 34 424
m-Propyltoluene 24 36
o-Prop\ Itoluene 31 36
p-Propyltoluene 27 36
2-Propyl-l,3,5-tnmeth>lbenzene 116 39
5-Propyl-l,2,4-tnmethylbenzene 40 127
n-Propylurethane 24 231
n-Propyl n-valerate 114 255
Propynal 7 144
Propyne 2 28
Protocatechualdehyde 117 159
Protocatechualdehyde die thyl ether 92 149
Protocatechuamide 451 244
Protocatechuamlide 329 240
Protocatechuic acid 319 206
Pseudocumene 14 35
Pseudocumenol 98 101
Pseudocumenyl acetate 38 275
Pseudocumidine 103 306
Pseudopmene 291 22
Pulegan 124 5
Puiegone 180 167
Pulenene 248 20
Putrescme 66 297
Pyrazme 18 436
Pyrazole 53 436
Pyrene 152 49
Pyrene-3-carboxadlehyde 107 159
1,6-Pyrenediol 568 126
3,8-Pyrenediol 591 127
Pyndazme 43 436
Pyndme 7 319

206 437
2-Pyridinecarbonitnle 12 357
3-Pyridmecarboxaldehyde 15 152
2-Pyridmecarboxylic acid 198 201
3-Pyridmecarboxylic acid 370 208
4-Pyridinecarboxylic acid 406 210
3-Pyridinecarboxyhc anhydride 53 226
Pyndine-3,4-dicarboxyhc acid 389 209
2, 5-Pyndinediol 572 126
Pyridme-3-sulfonamide 46 393
Pyndine-3-suIfonanilide 116 396
Pyndine-3-sulfonic acid 12 371
Pyridme-3-sulfonyl chloride 231 388
a-Pyndone 215 107

68 324
^-Pyndone 112 307
y-Pyndone 115 373
3-Pyndylacetone 60 170
3-Pyndylacrylic acid 361 208
Pynmidme 1 323

29 436
Pyrocatechol 207 107
Pyrocatechol dibenzoate 124 279
Pyrocatechol monomethyl ether 9 137
Pyrogallol 317 112

59 434
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Compound Page
No. No.

Pyrogallol triacetate 167 281
Pyrogallol trimethyl ether 29 138
Pyromucic acid 184 200
y-Pyrone-2,6-dicarboxyhc acid 391 209
Pyrotartanc acid 145 199
Pyrrole 11 436
2-Pyrrolecarboxaldehyde 25 154
Pyrrolidme 24 295

466 439
Pyruvamide 198 236
Pyruvanihde 133 234
Pyruvic acid 11 190

1 1 97 429
Pyruvic aldehyde 103 171

Compound Page
No. No.

Retenequmone 30
Retene-6-sulfonamide 331
Retene-6-sulfomc acid 156
Retene-6-sulfonyl chloride 235
6-Retenol 409
(X-L-Rhamnohexose 58
D-Rhamnose 13
a-L-Rhamnose 9
/3-L-Rhamnose 15
D-Rhodeose.
DL-Rhodeose.
L-Rhodeose..
d-Rhodmal...
EtRibose
L^Ribose
Rufol

33
44
34
76
3
4

578

182
405
376
388
117
333
328
329
330
331
332
3"31
148
329
331
127

Quadncycleane 40 3
Quadncyclo (2.2.1.0" O3-') heptane 40 3
d-Quercitoi 68 90
Quinacetophenone 197 179
Qumaldme 80 321
Qumazohne 98 436
Qumhydrone 187 178
Quimzarin 33 183
Quinolme 71 320

178 437
Quinolme-2-carboxaldehyde 60 156
Quinolme-4-carboxaldehyde 29 154
Qumolme-6-carboxaldehyde 66 156
Quinolme-8-carboxaldehyde 79 157
Qumoline-3-carboxylic acid 395 209
Qumolme-4-carboxylic acid 385 209
2,3-Qumoimediol 574 126
Qumolme-6-sulfonamide 281 402
Qumoline-8-sulfonamide 242 401
Quinolme-6-sulfomc acid 135 376
Quinolme-8-suIfonic acid 106 374
Quinohne-6-sulfonyl chloride 119 384
Quinolme-8-sulfonyl chloride 199 387
2-Qumolinoacetonitrile 62 359
Qumone 12 181
Qumoxalme 5 323

11 16 436
Qumuclidme 82 324

441 439

R-Acid 16 380
Rafmose 14 330
Resacetophenone 362 115

175 178
Resodiacetophenone. 478 121
Resorcmol 226 108

74 434
Resorcmol diacetate 329 269
Resorcmol dibenzoate 149 280
Resorcmol diethyl ether 98 136
Resorcmol dimethyl ether 89 135
Resorcmol monoacetate 29 95

331 269
Resorcmol monoethyl ether 24 97
Resorcmol monomethyl ether 21 95
/3-Resorcylaldehyde 110 159
/3-ResorcyIaldehyde dimethyl ether 59 156
yS-Resorcylamide 469 245
/S-Resorcylanilide 208 236
/3-Resorcyhc acid 338 207
a-Resorcyhc aldehyde 118 159
Retene 103 47

Saccharin 466
Sahcylaldehyde 4

71
21

Sahcylaldehyde ethyl ether 3
Sahcylaldehyde methyl ether 15
Sahcylaldehyde triacetate 141
Sahcylamide 261

41
Sahcylanihde 248
Salicylic acid 400

244
116

5
114

1

Salicylic acid ethyl ether
Salicylic acid methyl ether
Sahcyloyl chloride
Sahgenin 49

146
Sahgenm-2-methyl ether 127
Salol 30

1 1 46
Santene 250
Sarcosine 43
Sebacic acid 183
Sebacic acid diamide 446
Sebacic acid dianihde 433
Sebacic acid monoamide 343
Sebacic acid monoamhde 194
Sebacic anhydride (dimer) 27
Sebaconitnle 19
Sebacoyl dichlonde 33
Semicarbazide 97
DL-Serme 70

11 62
l^Senne 56
d-Silversterene 315
/3-Sitosterol 57
Skatole 175
Sodium 3-hydroxybenzenephosphonate 105
Sodium 4-hydroxybenzenephosphonate 89
Sodium 3-hydroxybenzenesulfonate 66
Sodium 4-hydroxybenzenesu!"onate 58
Sodium 3-hydroxybenzoate 94
Sodium 4-hydroxybenzoate 73
Sorbaldehyde 5
d-Sorbitol 50
D-Sorbose 51
DL-Sorbose 45
l^Sorbose 50
Spiropentane 16
Stachyose 54
Stearaldehyde 14
Stearamide 158

244
94
148
434
153
153
280
238
434
237
117
203
430
193
197
216
89
103
86
97
275
20
286
200
244
243
240
236
225
356
214
233
287
429
286
23
90
308
434
434
434
434
434

434
152
89
332
332
332
3

332
153
235
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Compound Page
No. No.

Stearamhde 94 233
Stearic acid 70 195
Stearic anhydride 28 225
Stearoyl chloride 2 216
Stearyl alcohol 33 89
frans-Stilbene 131 48
Stilbene-2-carboxaldehyde 72 156
2,2-Stilbenediol 172 105
3,5-Stilbenediol 392 116
4,4' Stilbenediol 583 127
4-Styrenesulfonic acid 33 372
Suberane 68 4
Suberene 187 18
Suberic acid 215 202

11 395 432
Suberic anhydride (dimer) 22 225
Suberic acid diamide 456 244
Suberic acid diamhde 395 242
Suberic acid tnonoamide 210 236
Suberic acid monoanihde 216 236
Suberonitnle 20 356
Succmaldehyde , 59 147
Succmamic acid 312 239

" 398 432
Succmic acid 294 205

" 310 431
Succmic acid diamide 498 246
Succmic acid diamhde 480 245
Succmic acid monoamide 312 239

398 432
Succmic acid monoanihde 279 238
Succmic anhydride 52 226
Succmimide 205 236
Succmonitnle 67 360
Succmyl dibromide 12 219
Succmyl dichlonde 38 212
Sucrose 55 332
Sulfadimethylpynmidine 308 404
Sulfaguanidme _ 269 402
Sulfamethazme 308 404
Sulfanilic acid 70 373
Sulfanilylguanidme 269 402
Sulfapyndme 278 402
Sulfathiazole 319 404
2-Sulfobenzoic acid 139 376
3-Sulfobenzoic acid 84 373
4-Sulfobenzoic acid 184 377
4-Sulfophthahc acid 136 376
Sylvan 15 131
Synngetm 584 127

D-Tagatose 16 330
D-Talose 21 330
d-Tartanc acid 263 203

" " 141 430
d, Martanc acid 326 206
meso-Tartaric acid 203 201

177 430
D-Tartanc acid diamide 418 243
meso-Tartaric acid diamide 401 242
D-Tartanc acid diamhde 500 246
D, L-Tartanc acid monoamide 478 245
D-Tartanc acid monoanihde 375 242
D, L-Tartanc acid monoanilide 486 245
Tartronic acid 240 202
Taurme 110 289
Terephthalaldehyde 103 158
Terephthahc acid 404 210

" 210 430
Terephthahc acid diamlide 510 247

Compound Page
No. No.

Terephthahc acid monoanihde 485 245
Terephthahc acid mononitnle 348 207
Terephthalonitnle 229 367
Terephthaloyl dichlonde 19 216
tt-Terpmene 311 23
y-Terpmene 322 23
d, /-a-Terpmeol 114 85
Terpmolene 325 24
1,2,3,4,5,6,7,8-Tetrabenzanthracene 203 51
2,3,4,6-Tetrabromoanihne 248 310
1,2,4,5-Tetrabromobenzene 9 74
2,3,4,6-Tetrabromobenzenesulfonamide 423 408
2,3,4,6-Tetrabromobenzenesulfomc acid 196 378
2,3,4,6-Tetrabromobenzenesulfonyl chloride 137 385
Tetrabromocatechol 492 122
2,4,5,6-Tetrabromo-m-cresol 494 122
3,4,5,6-Tetrabromo-o-cresol 523 123
2,3,5,6-Tetrabromo-p-cresol 499 122
1,1,2,2-Tetrabromoethane 19 65
2,3,4,5-Tetrabromophenol 285 111
Tetrabromophthalic anhydride 85 227
2,3,4,5-Tetrachlorobenzaldehyde 93 158
2,3,4,6-Tetrachlorobenzaldehyde 85 157
1,2,3,4-Tetrachlorobenzene 6 71
1,2,3,5-Tetrachlorobenzene 10 71
1,2,4,5-Tetrachlorobenzene 29 71
2,3,4,5-Tetrachlorobenzonitnle 107 362
2,3,5,6-Tetrachloro-l,4-benzoqumone 53 184
1,1,2,2-Tetrachloroethane 19 63
1,1,2,2-Tetrachloroethylene 14 63
2,3,5,6-Tetrachlorohydroqumone 565 126
4,6,7,8-Tetrachloronaphthalene-2-sulfonamide.. . . 401 407
4,6,7,8-Tetrachloronaphthalene-2-sulfonyl

chloride 264 389
2,3,4,6-Tetrachlorophenol 93 101
Tetrachlorophthahc anhydride 83 227
1,2,3,4-Tetrachlorotetralm 32 72
5,6,7,8-Tetrachlorotetralm 31 72
Tetracontane 76 9
1-Tetracontene 23 26
1-Tetracontyne 27 31
n-Tetracosane 26 8
Tetracosanoic acid 88 196
1-Tetracosene 7 26
Tetracosylcyclohexane 39 8
Tetracosylcyclopentane 27 8
1-Tetracosyne 11 31
Tetracyanoethylene 222 367
Tetradecanal 4 153
n-Tetradecane 265 7
1,14-Tetradecanedicarboxyhc acid 168 199
n-Tetradecanoic acid 46 194
n-Tetradecanoic anhydride 19 225
1-Te trade canol 17 88
2-Tetradecanone 17 172
Tetradecanonitnle 4 357
1-Tetradecene 332 24
n-Tetradecylacetylene 64 30
n-Tetradecyl bromide 30 58
n-Tetradecylcyclohexane 6 8
n-Tetradecylcyclopentane 278 7
n-Tetradecyl sulfide 25 425
1-Tetradecyne 62 30
Tetraethylene glycol dimethyl ether 105 136
Tetraethyl pyromelhtate 74 276
Tetraethyl silicate , 113 255
1,2,3,4-Tetrahydroanthracene 108 47
1,2,3,4-Tetrahydroanthranol 221 107
Tetrahydrofuran 16 131
Tetrahydrofurfural 44 146
a-Tetrahydrofurfuryl acetate 164 258
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Tetrahydrofurfuryl alcohol.

a-Tetrahydrofurfuryl benzoate
(X-Tetrahydrofurfuryl propionate
1,2,3,4-Tetrahydroisoqumolme
Tetrahydromesitylene
fcz-Tetrahydro-6-methoxyquinoline
l,2,3,4-Tetrahydro-2-naphthaldeKyde
1,2,3,4-Tetrahydronaphthalene
cis-Tetrahydronaphthalene-2,3-dicarboxyIic acid
(rans-Tetrahydronaphthalene-2,3-

dicarboxylic acid
l,2,3,4-Tetrahydro-2-naphthoic acid
d,M,2,3,4-Tetrahydro-2-naphthol
5,6,7,8-Tetrahydro-l-naphthol
5,6,7,8-Tetrahydro-2-naphthol
5,6,7,8-Tetrahydro-2-naphthylamine
l,2,3,4-Tetrahydrophenanthrene-9-

carboxaldehyde
Tetrahydropyran
1,2,3,4-Tetrahydroquinohne
Tetrahydrosylvan
2,3,4,5-Tetrahydroxyadipic acid
1,2,3,4-Tetrahydroxybenzene
1,2,3,5-Tetrahydroxybenzene
1,2,4,5-Tetrahydroxybenzene
2,3,4,2'-Tetrahydroxybenzophenone
2,5,2',6'-Tetrahydroxybenzophenone
3,4,3',4'-Tetrahydroxybenzophenone
d,/-l,2,3,4-Tetrahydroxybutane
1,2,3,4-Tetrahydroxynaphthalene
1,2,5,8-Tetrahydroxynaphthalene
1,4,5,8-Tetrahydroxynaphthalene
Tetraiodophthahc anhydride
Tetralm
Tetrahn-6-sulfonamide
Tetralm-6-sulfonanihde
Tetraiin-6-sulfonyl chloride
1-Tetralone
2-Tetralone
Tetramethylallene
N,N,2,4-Tetramethylanilme
N,N,2,5-Tetramethylamline
N,N,2,6-Tetramethylanilme
2,3,5,6-Tetramethylanilme
2,3,5,6-Tetramethylbenzaldehyde
1,2,3,4-Tetramethylbenzene
1,2,3,5-Tetramethylbenzene
1,2,4,5-Tetramethylbenzene
2,2,3,3-Tetramethylbutane
1,1,3,3-Tetrame thylcyclohexane
1,1,3,4-Tetramethylcyclohexane
cis-l,l,3,5-Tetramethylcyclohexane
frans-1,1,3,5-Tetrame thylcyclohexane
«s-l,2,3,5-Tetramethylcyclohexane
frans-l,2,3,5-Tetramethylcyclohexane
cis-l,2,4,5-Tetramethylcyclohexane
frans-1,2,4,5-Tetrame thylcyclohexane
2,2,6,6-Tetramethylcyclohexanone
d, 1,2,2,3-Tetrame thylcyclopentane-1-

carboxyhc acid
2,2,5,5-Tetramethylcyclopentanone
1,2,3,3-Tetramethylcyclopentene
1,2,2,3-Tetrame thyl-3-cyclopentene-l-

acetonitrile
1,2,2,3-Tetrame thylcyclopentene-1-

carbonitnle
Tetramethylenediamme
Tetramethylene glycol
Tetramethylene sulfide
Tetramethylethylene glycol

Compound Page Compound Page
No. No. No. No.

78 84 2,2,3,3-Tetramethylhexane 183 6
67 134 2,2,3,4-Tetramethylhexane 155 5

, . . 346 270 2,2,3,5-Tetramethylhexane 139 5
, . . 180 259 2,2,4,4-Tetramethylhexane 152 5
, . . 146 299 2,2,4,5-Tetramethylhexane 136 5
.. 256 20 2,2,5,5-Tetramethylhexane 107 4

25 138 2,3,3,4-Tetramethylhexane 207 6
24 150 2,3,3,5-Tetramethylhexane 151 5

. . 8 8 38 2,3,4,4-Tetramethylhexane 194 6
279 431 2,3,4,5-Tetramethylhexane 186 6

3,3,4,4-Tetramethylhexane 234 7
286 431 2,2,5,5-Tetramethyl-3-hexyne 40 29
106 197 Tetramethylhydroqumone 119 435
25 95 1,2,4,8-Tetramethy (naphthalene 36 44
88 101 1,2,5,6-Tetramethylnaphthalene 122 48
66 100 1,3,6,8-Tetramethylnaphthatene 78 46
22 303 1,4,5,7-Tetramethylnaphthalene 35 44

1,4,5,8-Tetramethvlnaphthalene 137 48
108 159 1,4,6,7-Tetramethylnaphthalene 51 45
29 132 2,2,3,3-Tetramethylpentane 114 4

165 300 2,2,3,4-Tetramethylpentane 92 4
21 132 2,2,4,4-Tetramethylpentane 76 4

274 204 2,3,3,4-Tetramethylpentane 121 5
413 117 3,3,4,4-Tetramethylpentanoic acid 66 195
430 118 2,2,4,4-Tetramethyl-3-pentanone 74 163
536 124 2,3,4,6-Tetrameth>lphenol 122 102
182 178 2,3,5,6-Tetramethylphenol 257 109
196 179 1,2,2,4-Tetramethylpiperidme 374 439
202 179 1,2,2,6-Tetramethylpipendme 430 439

41 89 2,2,6,6-Tetramethylpipendine 455 439
555 126 2,2,6,6-Tetramethyl-4-pipendone 20 172
469 121 2,3,4,5-Tetramethyipyridme 70 320
485 121 2,3,5,6-Tetramethylpyndme 289 438

86 227 Tetrameth}! pyromeihtate 162 281
88 38 2,4,5,8-Tetramethylquinolme 23 323
88 395 Tetramethylsuccmic acid 205 430

144 397 2,3,4,5-Tetramethylthiophene 49 424
54 382 Tetratnacontane 61 9
90 170 1-Tetratnacontene 17 26
75 170 Tetratnacontylcyclohexane 71 9
89 15 Tetratnacontylcyclopentane 60 9
59 320 1-Tetratnacontyne 21 31
58 320 Tetrolic acid HO 430
56 320 2-Thenoic acid 173 200

144 437 3-Thenoic acid 196 201
2 153 7-Thiabicycloheptane 45 424

77 38 Thiacyclobutane 5 423
59 37 Thiacycloheptane 41 424
73 46 Thiacyclohexane 3 425
78 9 Thiacyclopentane 12 423

154 5 Thiacyclopropane 1 423
174 5 2-Thianaphthenecarboxyhc acid 367 208
147 5 3-Thianaphthenecarboxyhc acid 272 204
163 5 Thiane 3 425
230 6 Thiazole 51 436
193 6 2-Thienylacetic acid 75 196
237 7 d-Thienylacetone 78 170
216 6 tt-Thienylglyoxylic acid 96 196
138 165 l-(a-Thienyl)-2-propanone 78 170

Thiepane 41 424
129 198 Thietane 5 423
77 163 Thiirane L 423

237 19 Thioacetamide 150 234
Thioajcetanilide 42 232

1 355 Thioacetic acid 1 190
Thioacetic anhydride 30 420

93 361 Thiobenzoic anhydride 20 425
66 297 Thiocarvacrol 45 415

119 86 Thiocatechol 40 415
12 423 2-Thiocresol 31 414
19 88 3-Thiocresol 33 414
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Compound Page
No. No.

4-Thiocresol 11 416
Thiohydroqumone 9 416
Thiolane 12 423
Thiophane 12 423
Thiophene 3 423
Thiophene-2-acetonitnIe 9 355
Thiophene-2-carbonitnle 59 349
Thiophene-3-carbomtrile 52 349
2-Thiophenecarboxaldehyde 72 148
2-Thiophenecarboxylic acid 173 200
3-Thiophenecarboxylic acid 196 201
Thiophene-2,3-dicarbomtrile 29 347
2-Thiophenethiol 27 414
Thiophenol 25 414
Thioresorcmol 1 416
Thiothymol 44 415
Thiourea 382 242
1,4-Thioxane 23 423
DL-Threonme 73 287
D-Threose 17 330
B-Thujone 159 166
Thymol 44 98
Thymoqumol 347 114
Thymoqumone 2 181
Thymyl acetate 272 265
Thymyl benzoate 31 274
DL-Thyroxme 58 286
Tiglamide 43 232
Tiglamhde 44 232
Tighc acid 59 195

1 1 461 433
T.N.T 46 338
Tolane 47 44
m-Tolidme 221 309
o-Tohdme 290 312
4-Tohl 133 176
2-Toluaidehyde 74 148
3-Toluaidehyde 73 148
4-Tolualdehyde 75 148
2-Toluamide 255 238
3-Toluamide 98 233
4-Toluamide 317 240
2-Toluamlide 202 236
3-Toluamhde 206 236
4-Toluanilide 270 238
Toluene 2 35
2-p-Tolueneazo-p-cresol 235 108
Toluene-2,4-disulfonamide 256 401
Toluene-3,4-disulfonamide 272 402
Toluene-2,4-disulfonyl chloride 44 382
Toluene-CC-sulfonamide 37 393
Toluene-2-sulfonamide 148 397
ToIuene-3-sulfonamide 39 393
Toluene-4-sulfonamide 95 395
Toluene-a-sulfonanihde 34 393
Toluene-2-sulfonamlide 90 395
Toluene-3-sulfonamlide 26 392
Toluene-4-sulfonamlide 35 393
Toluene-2-sulfomc acid 58 372
Toluene-3-sulfonic acid 10 371
ToIuene-4-sulfomc acid 31 372
Toluene-2-sulfonyl chloride 73 383
Toluene-3-sulfonyl chloride 3 381
Toluene-4-sulfonyl chloride 75 383
2-Toluenethiol 31 414
3-Toluenethiol 33 414
4-Toluenethiol 11 416
Toluhydroquinone 60 434
2-Toluic acid 125 198
3-Toluic acid 137 198
4-Toluicacid 278 204
4-Toluic acid-2-sulfonamide 250 401

Compound Page
No. No.

4-Toluic acid-2-sulfonvl chloride 56 382
m-Toluic anhydride 29 225
o-Toluic anhydride 9 225
p-Toluic anhydride 40 225
m-Toluidme 96 298
o-Tolmdine 94 298
p-ToIuidme 34 103
2-Tolumtrile 64 350
3-Tolunitnle 70 350
4-Tolunitnle 13 357
p-Toluqumone 6 181
2-(4-Toluyl)benzamide 361 241
4-Toluyl chloride • 51 213
2-ToIyl acetate 187 259
3-Tolyl acetate 200 260
4-Tolyl acetate 203 260
(2-Tolyl)acetic acid 95 196
(4-Tolyl)acetic acid 103 197
(2-Tolyl)acetonitriIe 86 352
(3-Tolyl)acetonitnle 83 352
(4-Tolyl)acetonitnle 84 352
2-Tolyl benzoate 350 271
3-Tolyl benzoate 76 277
4-Tolyi benzoate 101 278
2-Tolyl carbmol 14 88
3-Tolyl carbmol 109 85
4-Tolyl carbmol 32 89
p-Tolylhydrazme 91 305
2-Tolyl sulfide 35 425
3-Tolyl sulfide 60 421
4-Tolyl sulfide 31 425
3-Tolyl 4-tolyl sulfide 6 425
2-Tolylurea 409 243
3-Tolylurea 259 238
4-Tolylurea 384 242
Transbrassidamide 85 233
Transbrassidanilide 50 232
a.CC-Trehalose 62 333
l,2,4-Tnacetox> benzene 133 279
1,3,5-Tnacetoxybenzene 139 280
n-Triacontane 49 3
Triacontanol 48 89
1-Tnacontene 13 26
Triacontylcyclohexane 59 9
Tnacontylcyclopentane 47 9
1-Tnacontyne 17 31
Triallylamme 295 438
1,2,3-Triammopropane 88 298

335 438
4,4',4 '-Tnaminotriphenyl carbmol 65 90

429 317
4>4 l ,4 '-Triaminotriphenylmethane 424 317
Tri-n-amylamine 89 321
1,3-Tnazme 281 438
d,/,CC-Tnazobutync acid 3 193
CC-Tnazoisobutyric acid 9 193
2-Triazoisovalenc acid 6 192
1,2,4-Tnazole 46 436
d,/-2-Trtazopropiomc acid 8 192
Tribenzylamme 56 324
Tribromoacetamide 193 236
Tribromoacetic acid 176 200

" 5 429
1,1,1-Tnbromoacetone 211 168
3,4,5-Tnbromoacetophenone 164 177
2,4,6-Tnbromoanilme 264 311
3,4,5-Tnbromoanilme 267 311
1,3,5-Tnbromobenzene 7 74
2,4,6-Tnbromobenzenesulfonamide 385 407
2,4,6-Tnbromobenzenesulfonanilide 363 406
2,4,6-Tnbromobenzenesulfonic acid 172 377
2,4,6-Tnbromobenzenesulfonyl chloride 65 383
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No. No.

1,1,1-Tribromo-ferJ-butyl alcohol 63 90
3,4,5-Tnbromocatechol 349 114
2,3,6-Tnbomo-p-cresol 198 106
2,4,6-Tribromo-m-cresol 131 103
3,4,5-Tnbromo-o-cresol 153 104
3,4,6-Tnbromo-o-cresol 162 104
2,2,2-Tnbromoethanal 63 147
1,1,2-Tnbromoethane 15 65
2,2,2-Tnbromoethanol 45 89
2,4,5-Tnbromophenetol 45 139
2,4,6-Tnbromophenetol 42 138
2,3,4-Tnbromophenol 176 105
2,4,5-Tnbromophenol 150 104
2,4,6-Tnbromophenol 171 105
Tnbromophloroglucinol 384 116
1,2,3-Tnbromopropane 17 65
2,4,6- Tnbromoresorctnol 234 108
Tn-n-butylamine 64 320

355 438
tncarballylic actd 258 203
Trichloroacetaldehyde 19 145
Trichloroacetamide 256 238
Trtchloroacetamhde 99 233
2,4,6-Trichloroacetamlide 276 238
Trichloroacetic acid 47 194

" 3 429
Trichloroacetonitnle 6 345
Trichloroacetyl bromide 7 218
Trichloroacetyl chloride 18 212
Tnchloroacetyl fluoride 4 211
Trichloroacetyl iodide 4 222
Tnchloroacryhc acid 8 429
Trichloroacrylomtrite 6 357
2,4,6-Tnchloroaniline 125 306
2,4,6-Tnchloroamsole 37 138
2,3,4-Tnchlorobenzaldehyde 78 157
2,3,5-Tnchlorobenzaldehyde 40 155
2,3,6-Tnchlorobenzaldehyde 74 157
2,4,5-Tnchlorobenzaldehyde 98 159
2,4,6- Trichlorobenzaldehyde 46 155
3,4,5-Tnchlorobenzaldehyde 76 157
1,2,3-Trichlorobenzene 11 71
1,2,4-Tnchlorobenzene 25 70
1,3,5-Tnchlorobenzene 17 71
2,3,4-Tnchlorobenzenesulfonamide 382 406
2,4,6-Tnchlorobenzenesulfonamide 339 405
2,3,4-Tnchiorobenzenesulfonyl chloride 67 381
2,4,6-Tnchlorobenzenesulfonyl chloride 17 381
4,4,4-Tnchloro-n-butylamine 356 438
2,2,3-Tnchloro-rc-butyraldehyde 58 147
2,2,4-Tnchloro-n-butyraldehyde 16 152
2,3,5-Tnchloro-p-cresol 80 100
2,4,6-Tnchloro-m-cresol 41 98
3,5,6-Tnchloro-o-cresol 68 100
4,5,6-Tnchloro-o-cresol 114 102
Tnchloroethanal 19 145
1,1,1-Tnchloroethane 7 63
1,1,2-Tnchloroethane 13 63
Tnchloroethanol 45 82
2,2,2-Tnchloroethylamine 218 437
1,1,2-Tnchloroethylene 10 63
Trichlorohydroqumone 327 113
1,1,1-Tnchloroisopropanol 24 88
3,3,3-Tnchlorolactic acid 165 199
Trichlorolactamide 96 233
Tnchlorolactanilide 325 240
5,6,7-Tnchloronaphthalene-l-sulfonamide 433 408
5,6,8-Tnchloronaphthalene-2-sulfonamide 400 407
6,7,8-Tnchloronaphthalene-2-sulfonamide 424 408
5,6,7-Tnchloronaphthalene-l-sulfonyl chloride... 211 388
5,6,8-Tnchloronaphthalene-2-sulfonyl chloride ... 247 389

Compound Page
No. No.

6,7,8-Tnchloronaphthalene-2-sulfonyi chloride ... 245 389
l,3,4-Tnchloro-2-naphthol 415 117
l,4,5-Tnchloro-2-naphthol 395 116
2,3,4-Tnchloro-l-naphthol 439 119
5,5,5-Trichloro-fi-pentylamme 366 439
2,4,6-Tnchlorophenetole 26 138
2,3,4-Tnchlorophenol 136 103
2,3,5-Tnchlorophenol 67 100
2,3,6-Tnchlorophenol 60 99
2,4,5-Tnchlorophenol 87 101
2,4,6-Tnchlorophenol 91 101
3,4,5-Tnchlorophenol 193 106
Tnchlorophloroglucmol 329 113
1,2,3-Tnchloropropane 20 63
3.3,3-Trichloro-n-propylamme 341 438
2,3,4-Tnchlorotoluene 5 71
2,3,5-Tnchlorotoluene 8 71
2,4,5-Tnchlorotoluene 23 71
2,4,6-Tnchlorotoluene 2 71
3,4,5-Trichlorotoluene 7 71
n-Tncosane 23 8
12-Tncosanone 91 175
1-Tricosene 6 26
Tricosylcyclohexane 36 8
Tricosylcyclopentane 25 8
1-Tncosyne 10 31
Tncresyl phosphate 358 271
Tncyanomethane 66 360
Tncyclo(2,2,l,02''S)heptane 33 8
Tridecanal 7 150
Tndecanamide 116 233
Tridecananihde 53 232
n-Tridecane 261 7
n-Tridecanonic acid 28 194
n-Tridecanoic anhydride 17 225
1-Tndecanol 12 88
2-Trtdecanone 9 172
7-Tndecanone 14 172
1-Tndecene 331 24
Tndecyl acetylene 63 30
n-Tridecyl aldehyde 7 150
Tndecylbenzene 181 42
Tridecylcyclohexane 3 8
Tndecylcyclopentane 276 7
Tndecyhc acid 28 194
1-Tndecyne 61 30
Triethy! aconitate 322 268
Tnethylamme 4 319

435 439
1,2,4-Tnethylbenzene 109 39
1,3,5-Tnethylbenzene 110 39
2,4,6-Tnethyibenzoic acid 139 198
Triethyl carbmol 37 82
Tnethyl citrate 340 270
Tnethylene bromohydrm 73 84
Tnethylene glycol 130 86
Tnethylene glycol diacetate 193 260
Tnethylene glycol dimethyl ether 88 135
Triethyl orthoformate 85 253
1,4,5-Tnethylpyrazole 42 320
2,4,5-Tnethylpyndine 34 319
Tnethylsuccimc acid 115 430
Triethyl trimesate 159 281
Tnfluoroacetaldehyde 2 144
Tnfluoroacetic acid 2 429
Tnfluoroacetic anhydride 1 223
Tnfluoroacrylic acid 27 429
4,4,4-Trifluorobutyric acid 306 431
4,4,4-Tnfluorocrotonic acid 166 430
5,5,5-Tnfluoroleucme 44 429
3-(Tnfluoromethyl)acetophenone 158 166
6,6,6-Tnfluoronorleucme 59 429
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No. No.

5,5,5-Tnfluoropentanoic acid 389 432
2,2,2-Tnfluoropropionaldehyde 8 144
3,3,3-Tnfluoropropionic acid 148 430
4,4,4-Tnfluorothreonme 23 429
4,4,-Tnfluorovalme 22 429
a-2,4-Trihydroxyacetophenone 483 121
2,3,4-Tnhydroxyacetophenone 454 120

189 178
2,3,5-Tnhydroxydcetophenone 517 123

200 179
2,4,5-Tnhydroxyacetophenone 518 123

199 179
2,4,6-Tnhydroxyacetophenone 545 125

201 179
3,4,5-Tnhydroxyacetophenone 195 178
1,8,9-Tnhydroxyanthracene 465 120
l,2,3-Trihydroxy-9,10-anthraquinone 61 185
l,2,4-Tnhydroxy-9,10-anthraqumone 43 183
l,2,5-Tnhydroxy-9,10-anthraqumone 49 184
l,2,6-Tnhydroxy-9,10-anthraquinone 62 185
l,2,7-Tnhydroxy-9,10-anthraquinone 63 185
l,2,8-Tnhydroxy-9,10-anthraqumone 40 183
2,4,6-Tnhydroxybenzaldehyde 17 152
3,4,5-Tnhydroxybenzaldehyde 128 160
1,2,3-Tnhydroxybenzene 317 112

59 434
1,2,4-Tnhydroxybenzene 340 113
1,3,5-Tnhydroxybenzene 255 109

45 434
3,4,5-Tnhydroxybenzoic acid 386 209

353 432
2,4,6-Tnhydroxybenzophenone 426 118
1,2,4-Tnhydroxynaphthalene 388 116
1,2,6-Tnhydroxynaphthalene 482 121
1,2,7-Tnhydroxynaphthalene 498 122
1,3,6-TnhydroxynaphthaIene 175 105
1,4,6-Tnhydroxynaphthalene 335 113
1,6,7-Trihydroxynaphthalene 459 120
9,10,16-Tnhydroxypalmitic acid 121 197
2,3,4-Tnhydroxy-9,10-phenanthraquinone 26 182
3,4,5-Tnhydroxyphenanthrene 372 115
1,2,3-Tnhydroxypropane 131 86
1,2,3-Tnhydroxytoluene 268 110
2,4,5-Tnhydroxytoluene 314 112
2,4,6-TnhydroxytoIuene 531 124
3,4,5-Tnhydroxytoluene 268 110
2,3,5-Tn-iodophenol 244 108
2,4,6-Tn-iodophenol 399 116
2,4,6-Tri-iodoresorcmol 358 114
Tn-isoamylamine 75 321
Tri-isobutylamme 384 439
2,4,6-Tn-isopropyl-l,3,5-trioxan 48 155
Triketohydrmdene hydrate 203 179
Tnmesic acid 410 210
Trimesic acid triamide 512 247
Tnmesic acid tnanilide 186 235
2,4,6-Tnmethoxybenzaldehyde 104 158
3,4,5-Tnmethoxybenzaldehyde 67 156
1,2,3-Tnmethoxybenzene 29 138
1,3,5-Tnmethoxybenzene 31 138
2,4,5-Tnmethoxybenzene sulfonamide 17 392
2,4,5-Tnmethoxybenzene sulfonanihde 196 399
2,4,5-Tnmethoxybenzene sulfonic acid 5 371
2,4,5-Tnmethoxybenzene sulfonyl chloride 209 388
2,4,5-Tnmethoxybenzoic acid 216 202
2,4,5-Tnmethoxybenzonitrile 157 364
Tnmethylacetaldehyde 12 144
Trimethylacetic acid 19 193

" 465 433
Trimethylacetic anhydride 8 223
Tnme thy lace tonitrile 10 345
2,4,5-Tnmethylacetophenone 205 168

Compound Page
No. No.

Tnmethyl aconitate 317 268
Tnmethylallene 56 14
Tnmethylarmne 1 319

348 438
N,N,2-Trimethylanihne 46 320

249 438
N,N,3-Trimethylanihne 65 320

213 437
N,N,4-Tnmethylanilme 62 320

226 437
N,2,6-Trimethylanilme 250 438
2,4,6-Tnmethylamline 142 299

150 437
3,5,6-Trimethylanilme 199 437
1,2,10-Tnmethylanthracene 91 46
2,3,6-Tnmethylbenzaldehyde 18 150
2,4,5-Tnmethylbenzaldehyde 21 154
2,4,6-Tnmethylbenzaldehyde 21 150
1,2,3-Tnmethylbenzene 18 36
1,2,4-TnmethyIbenzene 14 35
1,3,5-Tnmethylbenzene 11 35
2,4,6-Tnmethylbenzene-l,3-disulfonamide 421 408
2,4,6-Tnmethylbenzene-l,3-disulfonic acid 195 378
2,4,6-Tnmethylbenzene-l,3-disulfonyI chloride.. . 202 387
2,4,5-Tnmethylbenzenesulfonamide 234 400
2,4,6-Tnmethylbenzenesulfonamide 100 395
2,4,6-Trimethylbenzenesulfonanihde 41 393
2,4,5-Tnmethylbenzenesulfonic acid 101 374
2,4,6-Tnmethylbenzenesulfomc acid 36 372
2,4,5-Tnmethylbenzenesulfonyl chloride 61 382
2,4,6-Tnmethylbenzenesulfonyl chloride 50 382
2,4,6-Tnmethylbenzoic acid 236 202

" 199 430
2,4,6-Tnmethylbenzomtnle 64 360
2,4,4'-Tnmethylbenzophenone 219 168
2,4,5-Tnmethylbenzophenone 218 168
2,3,5-Tnraethyl-l,4-benzoqumone 1 181
2,4,6-Tnmethylbenzoyl chloride 30 214
2,4,6-Tnmethylbenzyl chloride 3 57
l,3,3-Tnmethylbicyclo(2 2.1)heptane 145 5
2,2,3-Tnmethylbicyclo(2.2.1)heptane 48 9
2,2,7-Tnmethylbicyclo(2.2.1)heptane 197 6
l,5,5-Tnmethylbicyclo(2.2.1)hept-2-ene 245 20
2,7,7-Tnmethylbicyclo(2.2.1)hept-2-ene 266 21
3,7,7-Tnmethylbicyclo(2.2.1)hept-2-ene 294 22
3,7,7-Tnmethylbicyclo(2.2.1)hept-3-ene 297 22
2,2,3-Tnmethylbutane 30 3
2,3,3-Trimethyl-l-butene 70 14
Tnmethyl carbmol 7 88
Tnmethyl citrate 112 278
1,1,4-Tnmethylcycloheptane 192 6
2,6,6-Tnmethylcycloheptanone 73 170
1,4,4-Tnmethylcycloheptene 290 22
1,1,3-Tnmethylcyclohexane 105 4
c(s-l,2,3-Tnmethylcyclohexane 129 5
Jrarts-l,2,3-Tnmethylcyclohexane 123 5
c!s-l,2,4-Tnmethylcyclohexane 132 5
rrans-l,2,4-Tnmethylcyclohexane 113 4
CJS-l,3,5-Tnmethylcyclohexane 112 4
Trans-l,3,5-Tnmethylcyclohexane 110 4
1,2,2-Tnmethylcyclohexanol 18 88
1,3,5-Tnmethylcyclohexanol 82 84
2,2,6-Tnmethylcyclohexanol 26 88
2,3,3-Tnmethylcyclohexanol 9 88
2,3,6-Tnmethylcyclohexanol 95 84
2,4,5-Tnmethylcyclohexanol 93 84
3,3,5-Tnmethylcyclohexanol 27 89
2,2,6-Tnrnethylcyclohexanone 126 165
1,2,3-Tnmethylcyclohexene 276 21
1,3,5-Tnmethylcyclohexene 256 20
1,4,4-Tnmethylcyclohexene 248 20
1,4,5-Tnmethylcyclohexene 261 20
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No. No.

1,5,5-Tnmethylcyclohexene 246 20
1,5,6-Tnmethylcyclohexene 249 20
1,6,6-Tnmethylcyclohexene 267 21
l,5,5-Tnmethylcyclohexene-6-carboxylic acid.... 128 198
l,3,3-Tnmethylcyclohexen-6-ol 94 84
l,3,5-Tnmethyl-l-cyclohexen-3-ol 22 88
l,5,5-Tnmethylcyclohexen-3-one 172 166
4,4,6-Tnmethyl-2-cyclohexen-l-one 68 170
1,1,2-Tnmethylcyclopentane 55 3
1,1,3-TrimethyIcyclopentane 46 3
l,C!S-2,c;s-3-Tnmethylcyclopentane 77 4
l,c!s-2,(rarts-3-Tnmethylcyclopentane 60 4
l,(rons-2,c2S-3-Trimethylcyclopentane 52 3
l,cis-2,cis-4-Tnmethylcyclopentane 64 4
l,c!s-2,(rarts-4-Tnmethyicyclopentane 59 4
l,trans-2,C!S-4-Trimethylcyclopentane 49 9
l,2,2-Tnmethylcyclopentane-l,3-dicarboxylic

acid 303 205
d,/-l,2,3-Tnmethylcyclopentene 205 18
1,5,5-TnmethyIcyclopentene 153 17
2,3,3-Tnmethyl-l-cyclopentene-l-carbonitiile .... 65 350
l,5,5-Tnmethylcyclopentene-2-carboxylic ac id . . . 187 200
l,5,5-Tnmethylcyclopentene-4-carboxylic ac id . . . 24 193
4,5,5-Tnmethylcyclopentene-l-carboxylic ac id . . . 97 196
1,1,2-Tnmethylcyclopropane 19 3
1,2,3-Trimethylcjclopropane 23 3
Trimethylenediamme 50 296
Tnmethylene glycol 108 85
Trimethylene glycol diacetate 193 260
Tnmethylene glycol diphenyl ether 38 138
Tnmethyleneimine 15 295
Trimethylene sulfide 5 423
Trimethylglycme 28 285
2,2,3-Tnmethylheptane 170 5
2,2,4-Tnmethylheptane 135 5
2,2,5-Tnmethylheptane 137 5
2,2,6-Tnmethylheptane 138 5
2,3,3-Tnmethylheptane 180 6
2,3,4-Tnmethylheptane 195 6
2,3,5-Tnmethylheptane 166 5
2,3,6-Tnmethylheptane 159 5
2,4,4-Tnmethylheptane i 150 5
2,4,5-Tnmethylheptane 168 5
2,4,6-Tnmethylheptane 131 5
2,5,5-Tnmethylheptane 149 5
3,3,4-Tnmethylheptane 201 6
3,3,5-Tnmethylheptane 158 5
3,4,4-Tnmethylheptane 200 6
3,4,5-Tnmethylheptane 202 6
2,2,3- Tnmethylhexane 95 4
2,2,4-Tnmethylhexane 84 4
2,2,5-Tnmethylhexane 79 4
2,3,3-Tnmethylhexane 108 4
2,3,4-Tnmethylhexane Ill 4
2,3,5-Tnmethylhexane 89 4
2,4,4-Tnmethylhexane 87 4
3,3,4-Tnmethylhexane 116 4
2,2,4-Tnmethyl-3-hexanone 85 163
1,2,3-Tnmethylnaphthalene 3 43
1,2,4-Tnmethylnaphthalene 33 44
1,2,5-Tnmethylnaphthalene 8 43
1,2,6-Tnmethylnaphthalene 1 43
1,3,5-Tnmethylnaphthalene 21 43
1,3,7-Tnmethylnaphthalene 164 41
1,3,8-Tnmethylnaphthalene 24 43
1,4,5-Tnmethylnaphthalene 49 45
1,6,7-Tnmethylnaphthalene 4 43
2,3,6-Tnmethylnaphthalene 106 47
2,4,6-Tnmethylolphenol 79 434
Tnmethyl orthoformate 33 251
2,2,3-Tnmethylpentane 51 3
2,2,4-Trimethylpentane 42 3

Compound Page
No. No.

2,3,3-Tnmethylpentane 56 3
2,3,4-Tnmethylpentane 54 3
3,4,4-Tnmethylpentanoic acid 27 192
2,2,4-Tnmethyl-3-pentanone 30 162
2,3,3-Tnmethyl-l-pentene 151 17
2,3,4-Tnmethyl-l-pentene 149 17
2,3,4-Tnmethyl-2-pentene 196 18
2,4,4-Tnmethyl-l-pentene 120 16
2,4,4-Tnmethyl-2-pentene 132 16
3,3,4-Tnmethvl-l-pentene 133 16
3,4,4-Tnmethyl-l-pentene 128 16
3,4,4-Tnmethyl-2-pentene 168 17
1,2,3-Tnmethy Iphenanthrene 52 45
1,2,7-Tnmethylphenanthrene 124 48
1,2,8-Tnmethylphenanthrene 147 49
1,3,7-Tnmethylphenanthrene 57 45
1,3,8-Tnmethylphenanthrene 119 47
1,4,7-Trimethylphenanthrene 63 45
1,6,7-Tnmethylphenanthrene 129 48
2,3,5-Tnmethylphenol 177 105
2,4,5-Tnmethylphenol 98 101

112 435
2,4,6-Tnmethylphenol 92 101

116 435
2,4,5-Tnmethylphenyl acetate 38 275
2,4,6-Tnmethylphenyl acetate 255 264
cis-l,2,6-Tnmethylpiperidine 368 439
2,2,4-Trimethylpiperidme 60 297

452 439
2,2,6-Tnmethylpiperidme 51 296

462 439
1,3,4-Tnmethylpyrazole 27 319
1,3,5-Tnmethylpyrazole 10 323
2,3,4-Tnmethylpyridme 51 320
2,3,5-Tnmethylpyridine 45 320
2,3,6-Tnmethylpyridme 43 320
2,4,6-Tnmethylpyridme 41 320

279 438
1,2,5-Trimethylpyrrolidme 8 319
2,3,4-Tnmethylqumoline 57 324
2,3,6-Trimethylqumolme 52 324
2,3,8-Trimethylqumolme 31 323
2,4,6-Tnmethylquinohne 35 323
2,4,7-Tnmethylquinolme 106 321
2,4,8-Trimethylqumolme 18 323
2,6,8-Trimethylqumolme 21 323
2-(Tnmethylsilyl)ethylamine 443 439
3-(Tnmethylsilyl)-rt-propyIamine 433 439
2,3,4-Tnraethylthiophene 42 424
2,3,5-Tnmethylthiophene 38 424
Tnmethyl trimesate 163 281
4,4',4"-Trimethyltriphenyl carbmol 53 90
Tnmethylvmyl chloride 18 55
2,4,6-Tnnitroanihne 405 316

" 1 436
2,4,6-Trmitroanisole 36 338
2,4,6-Trmitrobenzamide 499 246
1,3,5-Trmitrobenzene 85 340
2,4,6-Trmitrobenzoic acid 356 208

" " " 4 429
2,4,6-Tnmtro-m-cresol 224 107
3,4,5-Trmitro-o-cresol 197 106
2,4,6-Tnmtrophenetole 45 338
2,4,6-Tnmtrophenol 281 110

1 434
2,4,6-Trimtrothiophenol 40 417
2,4,6-Trimtrotoluene 46 338
Tn-n-pentylamme 89 321
Triphenylacetic acid 275 431
Tnphenylamine 75 324
Triphenylcarbinol 60 90
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Compound Page
No. No.

2,3,-(3',4',5'-Tnphenylcyclopentadieno)-indone.. 201 179
Triphenylmethane 93 46
Tnphenylmethanethiol 33 417
Triphenylmethanol 60 90
Triphenylmethylamine 207 309
Triphenylmethyl chloride 9 57
Triphenyl phosphate 62 276
2,2,3-Tnphenylpropiomtnle ., 171 364
2,3,3-Triphenylpropiomtrile 139 363
3,3,3-TnphenylpropiomtriIe 186 365
Tri-rt-propylamme 24 319

379 439
Tns(2-chloroethyl)amine 148 437
Tris(2-cyanoethyl)amme 28 436
Tris(2-hydroxyethyl)amme 284 438
Tris-p-tolylcarbmol 53 90
Tritriacontane 58 9
1-Tritnacontene 16 26
Tritnacontylcyclohexane 69 9
Tntnacontylcyclopentane 57 9
1-Tritnacontyne 20 31
Tntyl chloride 9 57
d,/-Tropamide 337 240
Tropane 36 319
2-Tropene 30 319
d,/-Tropic acid 149 199
Tropidme 30 319
Tropilidene 191 18
DL-Tryptophane 84 288

92 429
L-Tryptophane 97 289
Turanose 39 331
Tyramme 368 314
DL-Tyrosme 124 290
L-Tyrosine 121 290
Tyrosol 167 104

u
Undecanal 6 150
n-Undecanamide 128 234
n-Undecananilide 37 231
n-Undecane 247 7
n-Undecanoic acid 7 193
n-Undecanoic anhydride 8 225
1-Undecanol 125 86
d,/-2-Undecanol 117 86
2-Undecanone 186 167
6-Undecanone 183 167
1-Undecanomtrile 90 352
1-Undecene 328 24
2-Undecene 326 24
5-Undecene 327 24
10-Undecen-l-oic acid 4 193
10-Undecenomtrile 92 352
w-Undecenoyl chloride 6 214
n-Undecyl acetylene 61 30
H-Undecyl alcohol 125 86
n-Undecylaraine 155 300

418 439
sec-n-Undecylamme 151 299
n-Undecylbenrene 175 42
n-Undecyl chloride 52 56
n-Undecylcyclohexane 275 7
n-Undecylcyclopentane 271 7
(X-Undecylenamide 67 232
Undecylenic acid 4 193
w-Undecylenoyl chloride 6 214
«-Undecylic acid 7 193
n-Undecyl sulfide 7 425
1-Undecyne 57 30
Urea 233 237

Compound Page
No. No.

4-Ureidobutync acid 415 432
2-Ureidoisobutync acid 382 432
3-Ureidopropionic acid 390 432

Valeraldehyde 20 145
n-Valeramide 146 234
/t-Valeranilide 28 231
n-Valeric acid 20 190

' 450 432
Valeric anhydride 13 223
Valeromtnle 31 347
n-Valerophenone 207 168
n-Valeryl bromide 2 219
n-Valeryl chloride 22 212
DL-Valme 107 289

• 71 429
L-(+)-Valme 122 290
Vanlllalacetone 159 177
V a n i l l i c a c i d 525 124

" 332 207
Vanillin 126 103

" 70 156
" 28 434

o-Vanillin 33 434
Veratraldehyde 23 154
o-Veratraldehyde 32 154
Veratramide 326 240
Veratramlide 292 239
Veratnc acid 281 204
Veratrole 2 137
Veratryl alcohol 132 86
Vinylacetani l ide 40 232
Vmylacetic acid 12 190

" 356 432
Vinylacetyl chloride 8 212
4-Vmylbenzaldehyde 18 152
4-Vmylbenzensulfonarmde 97 395
4-Vmylbenzenesulfonic acid 33 372
Vinyl benzoate 177 259
Vinyl bromide 2 58
Vinyl chloride 2 55
l-Vm> Icyclohexene 262 21
4-Vmylcyclohexene 226 19
Vinyl iodide 2 60
2-Vinylpyndme 189 437
4-Vinylpyndine 225 437
Vinyl sulfide 4 420
Vmylsulfonic acid 2 380

Xanthone 189 178
Xanthydrol 154 177
1,2-Xylene 6 35
1,3-Xylene 5 35
1,4-XyIene 4 35
m-Xylene-4-thiol 39 414
p-Xylene-2-thiol 38 414
p-2-Xylenol 108 102
o-3-Xylenol 109 102
m-4-Xylenol 8 96
o-4-Xylenol 69 100
m-5-Xylenol 82 100
p-Xylenyl acetate 256 264
sym-m-Xylenyl acetate 1 272
unsym-m-Xylenyl acetate 224 262
v(c-ra-Xylenyl acetate. 207 261
m-2-Xyhdine 115 298
p-2-Xylidme 112 298
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o-3-Xyhdme 124 299 p-Xylylamme 105 298
m-4-Xylidme 117 298 o-Xylyl cyanide 86 352
o-4-Xyhdme 43 304 m-Xylyl cyanide 83 352
m-5-Xyhdine 121 299 p-Xylyl cyanide 84 352
DL-Xyloketose 15 328 m-Xylylenediamme 161 300
m-Xylo-p-qumone 7 181 p-Xylylenediamme 15 303
o-Xylo-p-qumone 3 181 m-Xylylene dichlonde 1 57
p-Xylo-p-qumone 15 182 o-Xylylene dichlonde 6 57
tt-D-Xylose 32 331 p-Xylylene dichlonde 8 57
DL-Xylose 22 330 p-Xylylene dimercaptan 14 416
L-Xylose 31 331
6-[£-D-Xylosido]-D-glucose 63 333
DL-Xylulose 15 328 y
m-Xylylamme 101 298
o-Xylylamme 104 298 Ypente 52 421
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This Index lists the names of all tables and major subjects contained in this book in alphabetical order.
The Index listing the individual compounds for which derivatives are cited begins on page 479.

Table Page
A No. No.

Abbreviations IX
Acetylenes Ill 27-31
Acid anhydrides XIV . . . . 223-227
Acids, amino X V I I . . . . 282-290
Acids, carboxylic X I I . . . . 186-210
Acids, natural, aldonic, uronic, aldaric, physical characteristics of — 464
Acids, organic, dissociation constants of, in aqueous solution X X V I I . . . . 428-433
Acids, phenols, dissociation constants of, in aqueous solution XXVII I . 428; 434-435
Acids, sulfonic X X I I . . . . 369-380
Acylhalides X I I I . . . . 211-222
Alcohols VI 77-90
Aldaric acids, natural, physical characteristics of — 454
Aldehydes IX . . . . 141-160
Alditols and inositols, physical characteristics of — 462
Aldonic acids, natural, physical characteristics of — 454
Aldosamines, physical characteristics of — 462
Aldoses and ketoses, physical characteristics of — 458
Alkanes and Cycloalkanes I 2-9
Alkenes, Cycloalkenes, Dienes and Polyenes II 10-26
Alkyl halides V 55-61
Alkynes (acetylenes) Ill 27-31
Amides and Imides XV . . . . 228-247
Amines, primary, secondary, tertiary X V I I I . . . . 291-325
Amino acids X V I I . . . . 282-290
Amino sugars, physical characteristics of — 461
Anhydrides, acid XIV. . . . 223-227
Animal fats and oils, physical and chemical characteristics of — . . . . 466-467
Aromatic Hydrocarbons IV 32-51
Aryl halides V 69-76
Atomic weights, table — 478

B
Bases, organic, dissociation constants of, in aqueous solution X X I X . 428; 436-439
Boiling point, molecular elevation of — 457
Boiling points, correction to standard pressure — . . . .455-456
Bromides, Acyl Halides X I I I . . . . 218-220
Bromides, Alkyl and Cycloalkyl Halides V 58-59
Bromides, Aryl Halides V 73-74
Bromides, Dihalides and Polyhalides (non-aromatic) V 65-66

C
Carbohydrates XIX . . . . 326-333
Carbohydrates, physical characteristics of — . . . . 458-465
Carboxylic acids X I I . . . . 186-210
Chlorides, Acyl Halides XI I I . . . .212-217
Chlorides, Alkyl and Cycloalkyl Halides V 55-57
Chlorides, Aryl Halides V 70-72
Chlorides, Dihalides and Polyhalides (non-aromatic) V 63-64
Chlorides, Sulfonyl X X I I I . . . 369-370;

381-390
Compounds, diamagnetic susceptibilities of organic 469-474
Compounds, organic, index 479
Cycloalkanes I 2-9
Cycloalkenes II 10-26
Cycloalkyl Halides V 55-61
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D
Diamagnetic susceptibilities of organic compounds — . . . 469-474
Dienes II 10-26
Dihalides V 62-68
Dissociation constants of organic acids in aqueous solution X X V I I . . . . 428-433
Dissociation constants of organic bases in aqueous solution X X I X . 428; 436-439
Dissociation constants of phenols in aqueous solution X X V I I I . 428; 434-435

E

Elements, periodic table of the — 477
Emergent stem correction for liquid-in-glass thermometers — 454
Esters X V I . . . . 248-281
Ethers VIII . . . . 129-140
Explanations and references to the Tables 1

F

Far I.R. charts—Far Infra-red vibrational frequency correlation charts — . . . 448-449
Fats, plant and animals, physical and chemical characteristics of — . . . 466-467
Fatty acids, concentration of, in various fats and oils — . . . 466-467
Fluorides, Acyl Halides XIII 211
Fluorides, Aryl Halides V 69
Fluorides, Dihalides and Polyhalides (non-aromatic) V 62
Four-place Logarithms — . . . 475-476
Freezing point, molecular depression of — 457

H

Halides, Acyl XI I I . . . 211-222
Halides, Alkyl, Aryl, Cycloalkyl, Dihalides and Polyhalides V . . . . 52-76
Hydrocarbons, aromatic IV . . . . 32-51

I

Imides and amides XV . . . 228-247
Index of organic compounds — 479
Inositols and alditols, physical characteristics of — 462
Iodides, Acyl Halides XIII . . . 211-222
Iodides, Alkyl and Cycloalkyl Halides V . . . . 60-61
Iodides, Aryl Halides V . . . . 75-76
Iodides, Dihalides and Polyhalides (non-aromatic) V . . . . 67-68
I.R. charts—Infra-red correlation charts — ... 441-447

K

Ketones X ... 161-179
Ketosamines, physical characteristics of — 462
Ketoses and aldoses, physical characteristics of — 4-58

L

Logarithms, four-place — . . . 475-476

M
Magnetic susceptibilities of organic compounds — . . . 470-475
Mercaptans (Thiols) XXV . . . 411-417
Miscibility of organic solvent pairs — ... 451-453
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Molecular elevation of the boiling point — 457
Molecular depression of the freezing point — 457
Monosaccharides, natural, physical characteristics of — 458

N

Natural aldonic, aldaric and uronic acids, physical characteristics of. — 465
Nitriles XXI 344-368
Nitro compounds XX 334-343
NMR Charts—characteristic NMR (nuclear magnetic resonance) spectral positions for

hydrogen in organic structures — 450

O

Oils, plants and animal, physical and chemical characteristics of — 466-467
Optical rotation of certain sugars — 458
Organic acids, dissociation constants of, in aqueous solutions XXVII 428^33
Organic compounds, diamagnetic susceptibilities — 469-474
Organic compounds index — 479
Organic solvent pairs, miscibility of — 451^53

P

Periodic table of the elements — 477
Phenols VII 91-128
Phenols, dissociation constants of, in aqueous solution XXVIII 428; 434-435
Polyenes II 10-26
Polyhalides V 62-68

Q
Quinones XI 180-185

S

Solvent, miscibility of organic — 451-453
Specific rotation of sugars — 458
Stem correction, thermometer — 454
Sugars, amino, physical characteristics of — 461
Sulfides (Thioethers) XXVI 418-427
Sulfonamides XXIV 391-410
Sulfonanilides XXIV 391-410
Sulfonic acids XXII 369-380
Sulfonyl chlorides XXIII 369-370;

381-390
Susceptibilities, diamagnetic, of organic compounds — 469-474

T

Thermometer correction stem — 454
Thioethers (Sulfides) XXVI 418-427
Thiols (Mercaptans) XXV 411-417

u
Uronic acids, natural, physical characteristics of — 464

W

Waxes, physical and chemical characteristics — 468
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