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wodnkgo roztworu HBr i po ozigbieniu do temp. 0°, mieszajqc, wkroplono w 
15 min. 5.3 g Swieio destylowanego safrolu. ZawartoSt kolby ytrzymywano a; 

nym ciinieniem. Zebrano frakcjq w temp. 130'-180°/2 mm (temp. labni). Otrzy 
7,73 g (=97% wyd.) a-(3,4 metylenodwuoksyfenylo)-p-bromo-propanu w postaC 
tego oleju nL4 =1.5634, co jest zgodne z danymi z piimiennictwa (3). Yoshiaki 

kakibara (3) otrzymali wspoAniany zwiqzek z wyda jnoiciq 72,7 YO. 

Q .  % DO 4,7 g a-(3,4-metylenodwuoksyfenylo)-0-bromo-pro dodano 
akoholowego roztworu metyloaminy (1 mol + 4 mole). Mieszaning re  
topiono w rurze i ogrzewano w ciqgu 3 godzin na iatni olejowej (temp. 



i nieprzereagowany a-(3,4-metylenodwuoksyfeny10)-0-bromo-propan wyekstraho- 
wan0 eterem (30 ml). Do wodnego roztworu chlorowodorku aminy dodano 10 g KzC03 
i wydzielonq D,L-N-metyl0-~-(3,4-metyl~~odwuoksyfenylo)-izopropyloaming ekstra- 
howano t~zykrotnie eterem (ogblem z&yto okolo 40 ml), Wyciqg eterowy wysuszono 
g2C03. Po odpedzeniu rozpuszczalnika pozostalq aming przedestylowano pod mnie j -  
~zonym ciknieniem. Zebrano frakcjg przy ciin. 16 mm wrqcq  w temp. 130°-180° 
(temp. laini). Otrzymano 1,4 g jasnoi6ltej oleistej cieczy o n :=1.5311. Ponadto 

zregenerowano 1,9 g nieprzqreagowanego a-(3,4-metylenodw_uoksyfenylo)-6-bromo- 
propanu. Po odliczeniu zregenerowanego a-(3,4-metylenodwuoksyfenylo)-b-bromo- 
propanu od 4,7 g 'substratu wydajnoit D,L-N-metylo-0-(3,4-metylenodwuoksy- 
feny1o)-izopropyloarniny wynosi 63%. 

Celem otrzymania chlorowodorku wyiej wymienionej aminy, 1,3 g zasady rozpu-. 
szczono w 1 ml bezwodnego etanolu a ,nastepnie dodano 4 ml alkoholowego roz- 
tworu HC1 (do odczynu kwasnego na papierek Kongo). Po dodaniu 14 ml bezwodnego 
eteru wydzielily sig krysztaly, kt6re odsqczono po 3 godzinach. Osad wysuszono 
w eksykatorze gr6iniowym nad KOH i parafinq. ' 

Otrzymano 1,2 g'  chlorowodorku D,L-N-metylo-0-(3,4-metylenodwuoksyfeny10)- 
izopropyloaminy (=73,2% wyd.'w przeliczeniu na zasadg) o t. t. 148°-1490. Wg . 
danych patentu E. Mercka (2) t. t. wyiej wspomnianego chlorowodorku wynosi 
148°-1500. ' I . 

. 3. a-(3,4-dwumetoksyfeny10)-f,-bromo-propan. 

Do 18,6 g 70% wodnego roztworu HBr wkroplono 5,73 g metyloeugenolu otrzyrna- 
nego wg przepisu podanego w Organic Syntheses (6). Dodawanie metylpeugenolu jak 
i izolowanie a-(3,4-dwumetoksyfenylo)-~romo-propanu prowadzono w spos6b ana- 
logiczny jak to podano przy otrzymywaniu a-(3,4-metylenodwuoksy~nylo)- 
b-bromo-propanu. Po odpedzeniu rozpuszczalnika pozostalq oleistq ciecz przedesty- 
lowano z kolby kolnierzowej pod ciinieniem 2 mm i zebrano destylat przechodzqcy 
u. temp. 135°-1650 (temp. laini olejowej). Otrzymano 6,75 g a-(3,4-dwumetoksyfe- 
nylo-fl-bromo-propanu (=81% wyd.) n = 1.5605. 

4. D,L-PJ-metylo-~-(3,4-dwumetoksyfenylo)-izopropyloamina. 

7,2 g a-(3,4-dwumetoksyfeny10)-0-bromo-propanu i 22,5 g (=30 ml) 38,2% roz- 
tworu alkoholowego metyloaminy umieszczono w rurze bombowej. PO zatopieniu 
rury mieszaning reakcyjnq ogrzewano przez 10 godzin na lainj olejowej w temp. 
140' (temp. laini). Nastepnie etanol i nieprzereagowanq metyloamine oddestylowano 
pod zmniejszonym ciinieniem. Do pozostaloici w kolbie dodano 2 n HC1 (do odczynu 
kaainego wobec papierka Kongo), po czym nieprzereagowany a-(3,4-dwumetoksyfe- 
n~lo)-0-bromo-propan ekstrahowano eterem (zuiyto okolo 60 ml). Pozostaly roztw6r 
wodny zawierajqcy chlorowodorek aminy zalkalizowano 50% KaOH do p ~ w 1 0  (pa- 
Pierek uniwersalny) i ekstrahowano czterokrotnie chloroformem (og6lem zuiyto 
ok010 100 ml). Wyciqg chloroformowy wysuszono bezwodnym ~ 2 ~ ~ 0 3 .  P o z o s ~ ~ ~ o ~ ~  
Po odpqdzeniu rozpuszczalnika przedestylowano na laini parafinowej z kolby kol- 
nierzowej pod cignieniem 2 mm i zebrano destylat w temp. 14O0-200' (temp. lafni). 
Otrzymano 2,35 g oleistej cieczy (=40,5% wyd.). n 2=1.5265. 

Poniewai nie udalo sig otrzymae chlorowodorku D,L-N-metylo-0-(3,4-dwumeto- 
ksyfeny10)-izopropyloaminy bezpoirednio z aminy, przeprowadzono zasade w nad- 
chloran. Najpienv 1,39 g zasady rozpuszczono w 10 ml bezwodnego etanolu. Na- 







xi, I]', 3, 88; dioxane, NiCI?, 35', 3, 77; dioxane, Bt:O added dropwise to  10.5 g. Bz: in EtzO and the mixt. 
.,.L!r, 35";  24, 96; dioxane, NiC12, 65', 3, 61; dioxane, hydrolyzed with dil. HCI gave 1.8 g. a-phenyl-2-methyl- 

101 , 24, 60; Et20, NiC12, 0°, 3, 68; tetrahydro- benzoin, m. 116-17' (alc.). dnisoyl chloride (9.5 g.) and 
~ i c l . ,  0°, 3,68; tetrahydropyran, XiCl?, 35", 3 ,24;  5 g. CuC1'N heated 3.5 hrs. a t  120-30' gave 5.7 g..anisoyl 

,5:inFdropyran, S C l ? ,  85O, 24, 15. Addn. of NiClt to  a cyanide-1-C1" (II),  m. 57-9' (CeHe-ligroine). I1 (3 g.) and 
, , i I ~ ,  in XI+-produced XI1 as a finely divided solid re- 0.6 g. bleOH in 40 ml. EtpO treated a t  0' during 45 min. 
Y. ,,.ribling Rancy Xi,, reacting vigorously with H?O, ap- with dry HCI, and the mixt. refrigerated 3 hrs. gave p-meth- 

L,,!ltly a Ni hydride or an active form of Ni with oxyphenylglyoxylimino Me ether-HC1 (111). I11 stirred 5 
Jdsorbrd 1-1. The effect of structure on hydrogen- min. in 50 ml. H20 gave 1.74 g. Me p-methoxyphenylgly- 

&is I was shown by comparison (ether, % hydro-- oxylate-1-C14 (IV), m. 50-1 (dil. alc.). I11 had an indefinite 
 is in dioxane and in XI given): 111, 77, 67; IV, 29, m.p. above 100" and the resolidified material m. 145-50°, 
,; V,  c;u,GH; VI, 53,89; VII, 31, 80; VIII, $3,65; IX, 12, identically with4-methosyphenylglyoxylamide(V). Anisoyl 
;-. x 41, 49; Ph?O, 5, 4. The very sharp decrese in 11y- cyanide (9 g.) and 2.24 g. MeOH in 60 ml. EttO treated 1 
!:.:gedolysis for IV and IX suggested th:tt steric factors were hr. a t  0' with anhyd. HC1 gave crystals, m. 147-50'. This 

or more important than the kind of substituent on material stirred 0.5 hr. a t  room temp. with 60 ml. 2N HC1, 
,,,, ring. To account for the observed cffvcts of solvent, heated to reflux, and cooled gave after extn. with 570 N ~ F  
ILZ!l.~t, terrlp., initial rapid reaction. :lilrI tlie reaction prod- COs and acidification 4-methosyphenylglyoxylic acid (VI), 

,:, ;, i: :vas proposed that I formed rcverribly intermediate m. 91-3", and evapn. of the E t 2 0  soln. gave V, m. 148-9'. 
., n:!!ie\-rs with the solvent and the hy~l:.itle or ~ritll  the hy- - Anisoyl cyanide (10 g.) in MeOH treated 8 days in the 
,;dC tv::ic!l then underwent hydro:c.~l,ilysis by excess hy- refrigerator with dry HC1 gave 9 g. Me anisate, m. 46-8' 
::idc 1" yie!d ~~roduc t  conlplexes frll!:~ wl:irh the fitla1 prod- (aq. &leOH). Anisoyl cyanide (9 g.) and 200 ml. concd. 

..s ,vcre liberated by H?O. -. b 
C. R. Addinall HC1 stirred 2 weeks a t  room temp. gave 4 g. VI. More vig- 

Fries rearrangement of mononitrophenyl benzoates. orous hydrolytic conditions gave anisic acid. Grignard re- 
: T. Sz,gl (Univ. Szcg,.,i. ,.lc!a L'niv. "gent from 4 g. p-bromoanisole and 0.52 g. bfg in EtrO 
.:~,itl;et,sls, ..lda phys. Chenl. 0,  2 ;  . 1.- I ,  1!3-l,i( l!)&~) stirred 15 n~in ,  with 3.2 g. IV in 100 ml. Et:O and the whole 
,:n ~ - , ~ l i ~ h ) . - T h e  Fries rcarrang!>.::c.r!; ,:,f Z-nitrr~pilcnyl liydrolyzed gave 1.55 g. I,  m. 109-10' (CaHsligroine). 
,::: ri intc (1) 2nd 4-nitrophcnyI benz . z : ; .  11, in p!1S03 it1 the Labeled I rnised with 0.5 g. of unlabeled material and the 

t .rcsence oi 1-1.25 nloles .ilC13 yic! i t . ( ! ,  ;< GI,., :j-llitro--l-lly-- solid recrystd. gave 1.9 g. product having 4.82 mc./mole. 
* .  
; ,:,, s).i,ellzop~lc:l,,ne (111) ( 3 . 5 5 )  ...l,,! , SaOAIe (1.25 rill. of a mist. of 0.6 mole NaOMe in 10 ml. 

,.:lz,,T;il~ll,~i~c ( IVj  (4%). 3-Sitrc.; . < , ' : : . i  \ic.:izo;rc r!ici not AIeOH and 2.5 ml. H:O) heated 50 min. in a sealed vial with 
-cJ.r:.l;!ge LI1ldcr thcsc conditiorls. 11 5 ;.: w.ls :~tl~!c.tf to a 100 :ng. I gave 71.3 mg. cn~tle aliisilic acid-1-C" (VII). Vn 
..,,!:,, ,,f 3.5 g, nnltyd. .-\IClt tlissoly4::i ::I 2 , )  !TI]. p ~ l x O ? ,  tile in AcOIi treated 0.5 hr. on the steam bath with 35 mg. CrOa 
..+,t, !lea:,ztl 1 lrr. a t  170', col,led. ; ..r!-:! i!:t,, dil. HCl and d in AcOH gave 26.5 mg. 4,4'-dimethoxybenzophenone (VIH), 
the mis:. stirretl 1 hr. The P ~ S ( J . !  . I:. ,.r :v.ls ~rt-:ttcd with a m. 1424'. I(100 mg.) heated 2 days a t  99' in a sealed vial 
=isr. of 30 ml. 10 N NaOH and 2 1  : : , I .  f1.8;j .U S a F  and with SaOSIe in JIeOH gave V I I ,  0.02 mc./nlole. 1(200 
::cdril-llis~d. u:ltil free of p h S 0 2 .  ;.. -:clue 1\7as filtered, ulg.) heated 3 days at  200' in a sealed tube with 2 ml. soh.  

, ,. - :; .c:,::p.2cl with concd. HCI, the aq. !.l. c: pstr:. 4 times ~ri t i l -  of SaOlIe (from 10 ml. RIeOH and 70 mg. Sa)  gave 163 mg. 
:::I. portiol~s of CCl,, tbc sulid I.:.-!,:?,.: I : i ~ s , , l ~ ~ d  in Bt(]If cnrde '411. VII oxidized with Cr03 gave VIII, -0.03 mc./ 

Jcd cocled overnight to ylcld IV, 11:. 1: . ' . -4O (EtOM); p!lcn- niule. S o  rcair;angcrnel;t was io~tnd where anisyl and 
yl!i)tiraionc rn. 19G-lo (EtOI-I..: 2,,J-di1litrophcaylh~- methoxy grortps werc prcse71t. R.  K. Wasson 
drlzone in. 953-5'. The renrracgcment ( ~ f  I rvzs cai~ied ant .- Preparction of DL - 1 - (;,4 - methylenedioxypheny!) - 2- 
in a sitliilar manner to give 111, m. 261' (lipoine). (~iethylanino)propane and DL-1-(3,4-dimsthoxypheny1)-2- 

Kenneth L. hIarsi ! (meihy1arnino)propane. Stallislaw Biniecki and Edmuud 
Action of boron trichloride on aryl dlyl ethers; meta re- Srajewski (:\kad. bled., Warsaw). Acta Polon. Fharm. 17, 1 r:nrqenent of mesityl allyl ether. P. Fahrni, -4. Habich, . 421-j(i96O)(in Polish).-Snfrole (5.3 g.) added droprrise a t  

f 3nd H. Sch11:id (Univ. Ziirich, Switz.). Ilelv. Cltitn. ;lcta 1 0' to 21 g. ;Oyo INBr, the mixt. left 14 hrs. a t  0°, poured on 
43. ,448-50(1960)(in German).-The reaction oi BCls with - ice, estd. with Et.0, and the ext. distd. it6 vaczro yielded 
.~:.:l clllyi ethers a t  0-25' was studied. A mist. of SCia-S:! 9770 3,1-CH202CeH3C112CHHr?rIe (I), ng 1.5634. Analo- 

2asst:d tllr~ugh the ethers in presence or absence of gously, 5.73 g! 4-allylrerat-ole-yith 15.6 g. 707; HBr gave 
I'i..Cl or PhSO?. The yield of the prcducts varied with 31% 3,-1-(lIeO):C6HaCH3CHBr?rle (II), nv 1.5605. 1 
:c:llp. and solvent. Fheny: allyl ether gave phenol, 2- and f (4.7 g.) with 26 g. 1S.2Y0 alc. hIeSH: heated 3 hrs. a t  130°, 
:-!il~lphenol, and 2 , 6  and 2,Miallylphenol. p-Tolyl the solvent and excess amine distd., the residue acidified 
-.':?I ether gave p-cresol, 2-allyl-4-methylphenol and 2,6- with HCI to Congo red, extd. with 30 ml. Et:O to removz un- 

~,3-diallyl-t-rnethylphenol. 2,6-Dimethylphenyl ally1 changed I, the aq. layer treated with 10 g. K?COa, extd. wlth 
?tber gave 2,6dirnethylphenol, m. 27.S0, 2,Mimethyl-3- EtlO, and the ests. distd. gave 1.4 g. 3,4-CHzOzG.H3CHz- 
ail~l~henol, and 2,6dirnethyl3,Miallylphenol. Mesityl- CH?vle?;H?rIe, ni2 1.5.~11, after 1.9 g. I was recovered; 
d l ~ l  ether gave a small amt. of mesitol and as main product hydrochloride m. 148-9 . Similarly, 7.2 g. 11 and 22.5 g. 
R-~ll~lmesitol, m. 77', also obtained in poor yield 2,4,6-tri- 31eNH2 after l0hrs. a t  140' and similar working up (NaOH 
x!eth~l-o-quinol acetate and CH2: CHCH2MgBr. Ally1 used instead of K?COI and CHC13 substituted for EttO in the 
cl!:as were not rearranged with 33% H:SO, a t  20'. Treat- last extn.) gave 2.35 g. 3,4(RIe0)2CeH3CHfCHMeyMe, ... ., 
 it of a mist. of 74.1% 2-allyl-2,4,6-trimethylcycloheua- Q 71% 1.5265; prepn. of the hydrochloride, m. 114-19 , was 
3qklien-l-one, 2.3% dimeric dienone, and 23.6% mesityl not successful unless the base vas purified via the per- 
d i ~ l  ether with 33% H2S04 a t  20' gave 26.3% neutral prod- chlorate, m. 180-1". Jerzy Lange 
uctsand 73.7% 3-ally~mesitol. Mesityl benzyl ether gave Anticancer agents. VI. Mechanism of desulfurization 
with BCla mesit01 and putative 2,4,6-trimethyl-3-benzyl- - reaction of bis(p-nitrobenzyl) disulfide with hydrazine hy- 
Pilcnol, m. 59-9-50. K.  Schoen drate and the reaction of disulfide with various amines. 

heversibility of the benzilic ester rearrangement. Tetsuji Kametani, Seiichi Takano, Keiichiro Fukumoto, and 
!crOm$ F. Eastham and Stanley Selman (Univ. of Tennessee, 'Yuriko Takayanagi (Tohoku Univ., Sendai). Yakugaku 
bOxvllle). J. Org .  Ckm.  26, 293-6(1961).-The benzilic Zasshi 81, 83-S(1961); cf. Bull. Chem. Soc. Japan 33, 1678 

and benzilic ester rearrangements were classified w ~ t h  a h (1960).-9-O2NC6H4CH?SH ( I  g.) and 1 g. 80% N~HI.H?O 
"* related mol. rearrangements, each of which occurred in 5 ml. EtOH refluxed 5 hrs. in N and the soln. cooled 
through formation of a key intermediate of a structural type yielded 96% fi-02NCeH4CH: NNH2, m. 1334'. The above 
common to all of these base-induced rearrangements. Al- reaction with 0.5 mole equiv. of N?HI.H:O yielded 0.35 g. 
Ib!'Yh this key intermediate could be formed from a benzilic - (p02~C&I,CH2)2S2 (I), m. 126.5' (MeOH), and 0.24 8. 

ester, formation of it did not lead to a rnol. rearrange- p-OnSC&I,CH:P.TNHz. I (3 g.) m 400 ml. EtOH treated 
merit which would constitute reversal of the benzilic ester dropwise with NH20H (from 3 g. of its HC1 salt), refluxed 
reYrangement discovered by Doering and Urban (CA 51, 45 hrs., and the soln. concd. gave 2.3 g. fi-02NCsHXH:- 
?SGSe). Demonstration of Chis irreversibility of the benzilic NOH, m. 139'. I(O.l g.) and NHzNHCONH~ (from 0.3 g. 
"te! Fewangement was done by showing the positional i HCI salt) in 10 ml. EtOH refluxed 64 hrs. and the soln. 
a b l l i t ~  of labeling in ~e anisilate-1-c14 (I) in the presence of concd. gave 50 mg. p-02NC~H4CH: NNHCONH:, m. 198- 
*ong base. Synthesis of the labeled ester involved the go. I(0.9 g.) in 100 ml. EtOH treated dropwise with 2.3 g. 

alcoholysis of an aroyl cyanide t o  an imino Me*NHs in 15 ml. EtOH and the soh.  refluxed 11 hros. and 
0-LiCsH'Me (from 8.6 g. o-BrCeH,Me) in 53 mi. concd. p v e  0.3 g. 9-QINC6HsCH:h4e, m. 173-5 , and 



8 .  
ki Die enteprechende A e t  hox  y r e r  b i n d u n g  krystallisirt in scb 

grosseu Tnfeln vom Schmp. 8g0. 1 3 
:%? 

0.2435 g Sbst.: 0.30S2 g AgBr. - 0.1800 g Sbst.: 0.2298 g A ~ B ; ~  
C12BlaOsBrs Ber. Br 53.91. Gef. Br 53.9, 51.3. 

*g 
4 

- d?$ 

A b s p a l t b a r k e i t  d e s  p - B r o ~ l r a t o m s  i n  d e n  A l k o h o l - S u b a t i  
t i o n s u r o d u c t e n ,  R . C I J f O R ) . C f l R r . C H ~ .  

4 

L. Die A b q ~ a l t u ~ ~ g  des $-Bronjs nus den1 r r -  ~ e t h  ox j - -$-brorn~$  
,.5 

h y d r o i s o s a f r a l  erfolgt am besten durcll rnehrs~iiudiges ~ r ~ i t z e a # & -  
$ alkobolischen Liisung mit einem Cebesschuss von Alkali in 

Autoclaren bei IOU". Die Verwenduug von nTatriurniittlglat oder'  
Kaliurnhydroxyd ergiebt dnsselbe Resultat. In beiden Fallen r u t  

iyF aus 20 g Aethoxyverbir~dong rtwas mehr als 13 g des bei 10; - 
6 ,  Druck vun 143-- 145O siedenden Prupeoj la ther~  erhalten, d. i. 94'1 
?!! i z%t. , 

der Tbeorie. - %  - 
!' - B:$' 

0.2163 g Sbst.: 0.5557 g C01, 0.1343 g HpO. $4- 
C I B H I ~ O ~ .  Ber. C 69.90. H 6.79. : -  

t 

C' 
. +*nf 

Gef. * '70.11, a 6.89. -*I  iF;+q ;X , 
c ,r * 

4. Zur Umwandelung in das a -  Ii r t o n ,  (Ctln02 . )Cg l -13  .C0.C13,.C&a- 
i v u r d e  der Propenylii!her einige Zeit niit t l ~ r  dreifi~chen Menge $&'i 

~ r o ~ e n t i e e r  S:~lzsBure auf dem \Tra3serbnde dizerirt u~rd  dann so lam 
auf der SchGttelmaschine geschiittelt, bis sic11 nlles in rine feete, kd. 
~tsllioieehe Mnsse rerwandelt haite Dies lJsorl,,ct zeigt bereita 
Schrilp. 38O und er~tsteht qoantitatis: :IIIR 7 g Aet l~er  6 g Keton. ";+ 

0.1562 g Sbst.: O.SSST g Cop, 0.0849 g HI@. .- ?, - 
CIOHI~C' ,  Hcr. C 6i 42. H 5 .62 ,  

Gef. v G' i .S! ' ,  > a  6.04. 

dern T'erfah~en rou \Y u l l ; ~  clr und P o n d  I ) ,  sir lie S. 3473 
a - A e t h o x y - p ' - b l o t ~ l - D  i ~ ~ y d r o C ) ~ ~ r o t 1 ~ - i s f  wurde mi! 

iiberschiissigenr , wlltoholitchern Iialiuulhyd:osyc1 irn g:lrlzen etwa 60 
htdrl. gekocht, bis sich in der i r ~ z n i ~ c b e n  111elrrf:1~11 filtrirtel~ Liisutlg 
I<ron~kal  t u r ~ i  mehr :ib-cl~ied Das grwon~le~r r  Ot.l  zrigtv bei d r r  An&- 

* * 
Iyse 21vm cine weitgehrttde, aber  llisllt vollstaudige Abspaitung 

-' * ,, - . /-Bro~llttlorns. 
. C  0.?163 g Sbst.: 0.1550 g AgBr. 
l i t -  C12111.iO3Br. Ber. Br 2S.05. Gef. fir 30.5. 

- 

') Diese Bcrichte 28. 1713 [lS9',]. 
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Uas Oel  wurdt! lhngere Z e ~ t  rnit verdiinnter S a l z s I u r e  stehen ge- 
lasaeli: es lrlldeten sicb voriibergehend eilrige Krjb ta l le ,  d ie  a b e r  wieder 
rerfiosseri. A u s  d e r  hchrniere koulite keio reines ii-Keton :tbge- 
fiilrieden w e r d c ~ l  

Auch die h f e t h o x y -  urid A e t h o x y - V e r b i n d u n g e n  d e s  
D i  b r  o m - i s o s a f r o l s  wurden l a i~ge re  Zeit rnit alkohollschern Ka l ium-  
1,jdroxyd ulrd n 'at lrumathylnt gekocht. Es schieden sich n u r  gerlnge 
hler~gen B lka l lb r~>mid  a b ,  die melste S u b s t ~ n z  wurde  unveraudert  
w i e ~ l r r g e ~ o u n r n  Bt i 100" it11 Dr uckrolrr el folgte wo11l elite E inn i r -  
Lung, doclr k o ~ ~ n t e n  heine r e l i~en  Cmse tzu l~gsp roduc~e  isolirt weiden, 
da 1reLe11 unrr lduder tem Au&gaugs~~ra t e l i a l  I3rldung a lkoho l~sche r  P r o -  

C. E i r l w i r k u n g  r o l l  W a s s e r .  

VOII den a - O x y - $ -  b r o m -  1 ) e r i v a t e n  dea Isosafrols nud Anethola 
i,t Lisher nu r  das jer~ige  des Rro rn i :o sa f ro l~~)  LecchrieLeil worden. 
lh le  Darstellung erfulgt bekanntlich durcll I<ochen de r  Oibroulide mi t  
\ \ . i~sr iger  Acetoulosu~rgS) [ch babe es  zneckolass ig  gel'undell, durch 

c,~lciumlbsu~rg ;'In I ic~den des  Gefasses iilrsct~eidet, so  muss  dizselbs 

n~oglichst  \r sssr ige Aceto111i)~ung srlgewerldet H erdeu, damit auch eine 
4 gr110geiid bulie l ' e a i l ~ e ~ a t u r  errelcht r e r d e n  k r u u .  D le  rlicht k iyr ta l l i -  
3 slrzl,,Irn I l ~ d r o x y l  L ) e l ~ \ a t r  kbnneir unr in d e r  Weihe isoli i t  werden, 1 
; (i~1.h II :IC~, Yeij , igrn des Acetons iir 'lethe1 :~uf :e i lc i~~~r l~en.  die h t l~e -  
t J ~ , L I J ~  1,iirun: g r t r o c ' b ~ ~ e t  i ~ r l d  tiel .-\ell.?r it11 \'acu~irn moglichat ! d l -  
". illdig verdul~.tet v i l d .  

1 O x y -  l - h r o m - d 1 1 1 y d r o i h o ~ a f r o l ,  (CB?O> )C~lJ~.CI-J(OI~).CHBr.C;E~. 

B F u r  Dslt.tcllung tl~eatr JTtd .u~dung gel': nlan : I I ~ I  bfsten d~rec t  V ~ I I I  

2,  ).,,TI 01 all*. 200 g Iw-atrol ~ c r t i c n  niit -100 g vacse~ f~elcr l~  Aethcr untcr 
c r t ~  I i u l ~ l ~ ~ i i g  ulicl 1,r.iir~gt.m R i l ~ l r n  nllnrihli<h rnit L O O  g 1:rorn tcrsttzt, 

r I U I I  dei \ e ~ L t  I :~bgil-al gr iiud das zuriickLileit~endc 0c1 4Uti g) in SO0 g .- A .>%?tan ~i1lo.t i~nd nnt 20'1 g Wns-el a n d  ( '5  g gekdrntem 3lnlnior ~c rce t z t .  
2 C- IN $nut $chon I I I  dcr I i i l t c  ~ioblcn.iiurecnti~~ckclung K,+cll zn-eist;iodigem 
$ 

f- l il~t/en auf dcm \\ ASS( rl ads w u ~ d e  dlc abpc~chiedcne 13rcinlc~lcium -Laupe 3 ~ l r r n t ,  I oeLnial. i l l i t  l a 0  g \\nr,er 2 S i u ~ d e l ~  erbltzt "nil das nsch dem 
$ A i  iebtllllreu d t s  Aceton< albge-ci ~ t t i ~ u e  Oel r o n  dcr ~ h s ~ r i g e n  Losung gc- 

i I )  P o n  ti unci 5 i e g  T I  1ec1, Chen~. Cvntraliilatt 1903, I, 969. 
4 ') Srel~r aucL H e l l ,  dlece Berichto 37, 112s [1904!. 



keine scharf stimmenden Weythe erhalten werden. 
0.2180 g Sbst.: 0.1489 g AgBr. - 0.8190 K Sbst: 0.1486 g A ~ B ~ :  

&Ell OsBr. Ber. Br 30.88. Gef. Br  29.1, 28.9. 

a - O x y - / I - b r o m - D i h y d r o - b r o m - i m a f r o l ,  
(CHa Or:) Cs Ha Br. CH (OH) .  CHBr. CHs, 

zeigte nach den Angaben von P o l ~ d  und S i e g f r i e d  den ric 
8chmp. 89 O. Diese Autoren haben achon die Leichtabapaltbtrrke 

a - O x y - p - b r o m - D i h y  d r o - d i b r o m - i s o s s f r o l ,  
(CHsOs:)C~EBr~.CH(OH).CRBr.CBs. 

Fiir die Darstellung dieser Verbindung bewkhrte sich am beete 
dee Verfabren: 30 p; Dibromisosafroldibromid, 80 g Aceton nnd 40 

den zu einem einzigen Klumpen znsammengeaintrt und nach 48 
hatten sie wieder eine ebene, einheitllche OberflHche angenommen. 
der Witrme wird die Masse dunnflcssig. 

0.1704 g Sbst.: 0.2339 g Ag Br. 
GoHeOsBrs. Ber. Br 57.53. Gel. Br 58.4. 

Der hohe Bromgehalt r6hrt vermutt~licb ron e i ~ e r  Bein~engu~g 
safrolpentabromid'J) her. 

Diese Verbindung wurde in der iiblichen Weise an13 Ancthol 
durc5 Erhitzen in wissriger Acetonlosung dargestellt und b~ldet ein 
gelbgemrbtes 081, das sich weder im Vacuum des t i l l~ r~n  lfisst, noch anc 

0.1925 g Sbst: 0.1455 g AgBr. 
CIOHISOPB~. Ber. Br 32.tij. Gef. Br 32.19. 

- - 

I) S~elle dieso Berichte 38, 2297 [1905]. 
I) Siehe S. 3166. 



D. E i n w i r k u n g  v o n  N a t r i u m a c e t a t .  

Die Einwirkung des Natriumacetate uuf die Dibromide in Eis- 
essiglBsung erfolgt in der Ijitze setir leicbt. Auch wenn genau ein 
Mol.-Gew. einwirkt, wild hiiufig auch das zweite Bromatom echon theil- 
weiee ersetzt. Hierbei bildet sich, wie spiiter gezeigt werden wird, 
kein Glykoldiacetat, sondern das fl-Acetylglykol. ~el l ; 'e t  doe sehr 
schwer reagirende Propenylbenzoldibrornid I )  kann durch h'atrinm- 
acetat und Eisessig in eine Monacrtylverbindung umgewandelt werden. 

a- A c e t o x y - 6 - b r o m - d i h y  d r o i e o s a f r o l ,  
(CH~O~:)C~H~.CH(O.C~~H,O).CHB~.CHJ. 

64.4 g Isosafroldibromid w u ~ d e n  mit einer LAsung von 16.4 g 
Fatriumacetat in 100 g Eisessig einige Zeit zum Sieden erhitzt. Das  
sich rasch abscheidende Bromnatrium wird dann abgesaugt (20.5 g), 
der Eisessig im T'acuum grasstentheils abdestillirt, der mit Aether 
aufgenommene Riickstand nach dem UTaschen mit Waseer und Ri- 
cnrbonatlijsuug im Vacuum Tom Aether befreit. E s  hinterblieben 55 g 
einee dicklichen Oels, das sich nicht yei ter  reinigen liess. Die Ana- 
l jse  der Acetylrerbindung giebt keine gut stirnrnenden Zahlen, was 
wabrscheinlich darauf berubt, dass zum Theil auch eine Umeetzung 
des 6-Bromatoms etattgefunden hat. 

0.3467 g Sbst.: 0.1951 g Ag Br. 
C1~H1304Br. Ber. Br ?G.57. Gef. Br 24.31. 

Beim Versuche, das Oel im Vacuum zu destilliren, t ra t  Alspal- 
tung ron Essigslures) ein, and es wurde bei norl:maligt=r Destillation 
ein bei 12mr11 Druck von 155-1620 Gbergehendes Oel erbalten, das 
niit I s o s a f r o  1-@- bromid3),  (CHr02:)CsH3.CH:CRr.CH3, identisch ist. 

0 -Ace toxy-@-brom-Dih  y d r o - b r o m - i s o s a f r o l ,  
(CB202:)CsH~Br.CH(O.CgH30).CHBr.CH3. 

Eine kochende LB~ung Ton 35 g Bromisosafroldibromid in 35 g Eisessig 
nurde mit  der kocheuden LBaung von 6.5 g h'atriurnacetat in 15 g Eisessig 
Persetzt and eiuige Minuten irn Kochen erhalten. Sehr rascll tritt Bromna- 
trinm-Abscheiduog ein. Xach einerl'iertelstunde aurde in haltes Wasser g+ 
gir>sen, und das sbgescLi~dene Oel auegesthert; aus dem Aethcr wurden nach 
d t r  iillichen Reinigung brim Verdunrten 21.5 g Krystalle erhalten. die sofort 
1;nch dem Waschen nllt etnas Aetber-Petrolather den Schmp. 71-73O zeigten 
(Pond-Siegfr ied 73-74"). Die Mutterlauge hinterlisst I 2  g eines nicht 
els'arlcnden Oels, das hei der Ycrseifung mit alkol~olisch(~ Lauge statt des 

- 

3 Vergl. H e l l ,  diesc Berichto 29, 681 1189GI 
9 D~lertation Hner ing ,  S. 49. 

( ') Vergl. die fvlgenda Yittbeilung. 





-- 

AIM Bromisosa fro l - (1 -acntoxy-Wromid  wurde ein farb-  

C1gH1305Br. BcI.. Br 25.22. .Gel. Br 25.2. 
b a s  D i b r o m - i s o s a f r o l - D e ~ . i r i l t  lieferte Iirystalle Tom Schmp.  

IF5-$X8" die sirh nnch d e r  Analyse rind durch Mischung~schrnelz- 
punkt mit  deru Eiseesig-Additinnsprndul-t des Oxyda (CH2 O2 :) C6 H R r 2 .  
Cil (OH).CH (O.Cn 11s 0) .  CHp (Scl lu~p.  187-190") identisch erwieeen. 

0.1000 g Shst.: 00941 g AgRr. 
Monoacetat, C I ~ H ~ ?  0 5  Br.,. 13er. Br  4638. 

Diaretat. C I ~ H I ~ O G B I . ~ .  Rer. B r  36 51. Gcf. Br 40.0. 

E. E i n w i r l i ~ l n g  v o n  A l k a l i .  

T s o s a f r o l - d i  b r o i n i d .  3:).? g Jso~afroldibrornid wnrden in 50 ccm 
trocknem Aether mit einer Li is i~ng von 2 3 g Natrinm (1 Atomgew.) in  
50 g absolntetn Alkohol auf dem Wnsserbade bie zur neutralen Reaction 
erwarmt. Rei der  iiblicben Aufarbeitung ,geht bei de r  Vacuumdestil- 
lation ein farblosea Oel bei 11 mm Druck von 155- 165" f iber ,  d a s  
bei cocbmaliger Destillntion griisstentlieils ron 156 - 1570 sicdet. 
Ausbeute 21.1 g. 

0.1922 g Sbst.: 0.1410 g AgBr. 
' 

( C R ~ O ~ : ) C s H s . C H ~ O C ~ E ~ ~  .CEIBr .CH3. Ber. 13r 27.57. Gef. B r  31.22. 
(CH2 O2 :) C& A3 .CH: CRr. CIS3. Ber. Br 33.19. 

p'-bromid neben 32 pCt. dc r  Aethoxyverhindnng. 
20 g Isoanfroldibrnmid wi~rden  in 50  g trocknem AetLer nlit aos 

1.4 g Natriurn bereitetem, trocknem Kotri~~rniit l lylat  2 Stdn.  auf dem 
WTasserbade erhitzt. Bei der  Vacuom~dest i l la t io~~ ging za i schen  147- 
I530 bei 9 rnm D r ~ l c k  ein farhloses Oel iiber, dns, noc.hrnnls destillirt, 
bei 8 mm von 145-148O siedete. 

0.1694 g Shst.: O.I?Si g Agllr. 
Gcf. Br 3? 83. 

Aus diesem Res!~ltnt berechnrt  eic11 ein f iehal t  van 83.8 pct. 
1soeafrnl-i-b:oinid i111d 11rrr 16.1) pCt. Ae~hoxyverbiridung. 

Eine X;~chpriiful:g der vc~n W n l  lac11 i ~ n d  l'ond bescl riebcnen 
Darstellung') des rl-IZetons nus dern Isnsafroldibron~id dorch Elnwir- 
kung ron  i i b e r s c l ~ i i ~ i p e m ,  nllioholiscl~em Natr iur~ n ~ e t h j l a t  ge,taltete 
8icl1 wie folgt: 

- 3 5  g I*osa f ro ld~ l~ ro l l~ id  w~irdvii  n ~ i t  eitier Aefliisnng yon 10 g K:i- 
trium in 110 g w;~ss~r f r e i e tn  \ letl lglalk~~Iiol (; Stnndz11 zuni Si rden er- 
bitzt, d a m  der AIkohol aldesti l l ir t  und Jer Rucksta t~d ~ui t  U'azser- 
-- 

I) Diesa Bcrlchtc LY, 2719 [ISf)>]. 





E 

lebhafte Abscheidung ron Brnmkalium ein. Ein grosser Tbeil des 
Alkobols wurde nun abdestillirt, daon wurde mit Wasser verdiinnt, 
das' nuep fallene Oel mi t  Aether aufgennmmen , getrocknet und im 
Vacuum destillirt. Es  ~ i n g  bis auf einen geringen Riickstand bei 
12 mm Druck ron  178-185O iiber. Das  Destillat (5;3 g) erstarrte 
in Eis. Aus Petrolather (27-35O) umkrystallisil.t, zeigte es den Schmp. 
52-55O, nacb uochmaligem Uu,kryctallisiren 56 - 59 O, blieb aber 
etwas schruierig. Die Analyse zeigt, dass das A l l y l e n d e r i v a t  
(CHI 0 2  :) Ca H* Br . C . C. CHs entstanden ist. 

0.1508 g Sbst.: 0.1218 g AgBr. 
CtoH7OsBr. Bor. Br 33.45. Gef. Br 34.4. 

Dibrom-isosstfrol-dibromid. Dasselbe bleibt bei langerem 
Kochen mit trocknrm Katriumiithplnt in atherischer oder Toluoll6- 
sung unveraudert. E s  w~irden llun 8 g des Dibromids fein gepulrert, 
auf einmal in iiberschiissiges, kocbendes Natrinmmethylat eingetragen 
(1.5 g Natrium in 50 g Methylalkohol) und 11 /2  Stunden gekocbt, Das 
Dibromid geht nor schwer i n  Liisung, unter gleichzeitiger Abspaltung 
ron Jiromuatrium. Beim Erkalten schieden'sich aus der filtrirten L6- 
sung kleine KZirochen voni Scbmp, 96-10O0 und feine Nadeln vom 
Schmp. 150-IGOO ab. 

Die Kbrncben worden m8glichst herausgesucbt und nochmals um- 
krystnllisirt. Sie behielten dabei ihren Schmp. 95 -9S0, reichten aber 
zur weiteren Untersuchung nicbt nue. Die Xadeln sind in Methyl- 
alkol~ol sebr schwer IBslich, lassen sich aber gut aus Chloroform urn- 
krystallisiren. Sie kommen daraus in feinen, filzigen, lockeren Nadeln 
vom Srhmp. 153-154" berxus. 

0.1439 g Sbst.: 0.161? g C02, 0.0260 g BpO. - 0.1GS4 g Sbst.: 0.1875 g 
COI, 0.0290 g H90. - 0.1630 g Sbst.: 0.2383 g AgBr. 

Cl0H7 0 2  Br3. Ber. C 30 08, H 1.77, Br 60.13. 
Gef. a 30.60, 30.40, . 2.00, 1.90, s 60.30. 

Es ergiebt sich aus dieser Analyse, dass ein Bromatom abge- 
spalten und die  Verbindong (CH20y: )ChH2 Rr.  CI-1 :CBr.CHs ent- 
~ tanden  ist. Ausserdcm zeigt dieser Versl~ch, daas das Propenylbro- 
~n id  gegen kochendes, alkoholisches Nntriummethylat bestandig ist. 

Ein iihnlidher Versucl~ mit methylalkol~oliscl~em Kaliumhydroxyd 
?],gab rbenfalls die Verbindung rom Scbnlp. 153-154O uod eine 
Spur eines hbtier schmelzeoden Kiirpers, der mit athyl~lkoholischem 
Knliumhydroxyd in griiserer Menge errt.teht (das Allglenderioat). 
1)ie $-Kromrerbindung hat ein Vierteljahr in eir~em broaiwasserstoff- 
ba l t ige~  Exsiccator gestanden, obne entsprechend dem vorl mir beim 
I)ibrou~anethol-p-bromid beohachteten Vorgauge') d l~rch  Sauerstoff- 
atlfilahrnc! in ein Keton R . CO.CH Br .  CHs iiberzugehen. 
- . . -- - 
!) Verg1. E oerin g,  diese Beric,hte 37, 1557 [1904]. 
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t [CONTRIBUTION FROM THE CHEMICAL LABORATORIES OF COLUMBIA UNIVERSITY j 
C. 

1 , T h e  Synthesis of 1,1,2-Trimethyl-5,6-methylenedioxyindane from Safrole . 
BY RUBY MURRAY ~ P C U T T  AND MARSTON TAYLOR BOGERT 

Supplementing our previous work in the indane stable than the immeric primary bromide, 2-piperonyl-l- - - - 
group,' some experiments have been carried out bromoethane, described in a recent 

In 1914, E. Merck took out a patenta for the nlanufacture with safrole (1) and isosafrole (VIII), which have 
of aromatic amines, in which this safrole 

led a of l,l,"trimeth~l-5,6- and aq,eous hydrobromic acid, was an internlediate 
methylelledioxyindane by the following steps. product. but was separated only in a crude state as a 

slightly colored heavy un- 

FLOW SHEET ( R - CH ('~w$-) Stable oil, which deco~nposed 
when distilled i n  rvlcuo and 

(I) RCHlCH=CH2 + HBr --+ (111) (Iv)  was not analyzed. 
(11) RCHzCHBrMe + hfg + Hz0 -+ RCHzCH(OH)Mc + (RcH~CHbfe-)t I-Piperonylethanol-1 (111). 

RCHrCHBr31e + Mg + AcMe --t RCHICH(OH)Me + (RCH2CHMe-)2+ -The bromide (I1) was 

(V) RCHtCHMeC(0H)Mer + H'S04 
verted into the Grignard com- 

L C H  y CH pound in the customary way, 
~ + H ~ s o ,  A <,CHI< >CH&LC after activating the magne- 

(VI) RCH:C3fe=CMez +H*SO, CMet (VII) sium by a small crystal of 
(VIII) RCH=CHMe + HBr - -RCHB~E~ (IX) iodine. The reaction, after 
(X) RCHO + EtMgBr e RCH(0H)Et + (RCHBt):O starting rather slowly, pro- 

\\ (=) ( X I )  
ceeded satisfactorily, and the 
initial cloudiness disappeared 

AXUIY of these compounds contain asymmetric as the reaction advanced. Due apparently to its sensi- 

carbon-atoms and sho;ld therefore exist in optic- tivity to oxygen, this Grignard compound tended to pass 
into the secondary alcohol (111) with surprising ease, even isomers, but these stereochemical problems have 
in a cld Mtem which 111 moist- had kn 

not been attacked as yet. fully excluded, and this i n t m d u d  complications in using 

Experimental 
I-Piperonyl-1-bromoethane (II).-When a current of 

dry hydrogen bromide was led into carefully dried safrole. 
cooled to -So, in a &rsL protected from access of moisture. 
there was a slow gain in weight up to 25% of that calcu- 
lated for the addition of an equimolar quantity of hydrogen 
bromide. No further increase in weight occurred although 
the gas was passed in for several houn longer. 

On working up the crude product, the yield of pure 
bromide (11), b. p. 145" a t  9 mm., was 22%. 

In  another set of experiments, the safrole (25 g.) cooled 
to Oe, was mixed with an aqueous solution of hydrobromic 
acid (100 g.), saturated a t  0' (or about 69% hydrogen 
bromide), and the mixture kept in a closed bottle a t  low 
temperature, with occasional shaking, for two or three 
days. The crude product was diluted with an icecold 
salt solution, the heavy bromide removed by 'extraction 
with ether, washed several times with the cold salt solu- 
tion, dried over anhydrous potassium carbonate, 'the ether 
distilled off and the remainder fractionated under di- 
minished pressure; b. p. 154-157' a t  13 mm., 145' a t  9 
mm.; na% 1.5614; yield 75%. 

A d .  Calcd. for C1~HIIOIBr: Br, 32.88. Found: Br. 
32.82. 

This process gave a very satisfactorg product, with the 
by-products in the form of a decomposed residue easily 
eliminated. This secondary bromide was much more . 

(1) (a) Bogert and Davidson, Tnrs JOURNAL. 66. 186 (1984); (b) 
Roblin, Davidwn and Bogert, ibid., 66, 248 (1934). 

it for the synthesis of other compounds as explained in the 
next section. No such difficulty was encountereds in the 
preparation of the isomeric R C H I C H I C H & ~ ~ B ~ .  At the 
close of the reaction, the mixture was warmed for thirty 
minutes, then cooled to 0°, stirred for two hours, hydro- 
lyzed by acidulated ice water and worked up as usual. 
The crude product (8.5 g.) was distilled under reduced 
pressure, and yielded 4 g. of the alcohol (LII) sought. b. p. 
127-129' a t  3 mm., 2.5 g. of a by-product of safrole-like 
odor and 0.5 g. of the butane derivative .(IV). 

In contradistinctiun to its primary isomer, 2-piperonyl- 
ethanol-I. this alcohol showed no tendency whatever to  
crystallize. 

Pheny1urethan.-Colorkss needles (from dcohol), m. p. 
93-94' (uncorr.). 

Anal. Calcd. for Cl7HlrOaN: C, 68.20; H. 5.72. 
Found: C, 67.87; H, 5.75. 

2-Methyl-3-piperonylbu~ol-2 (V) was prepared by the 
Grignard reaction from the bromide (11) and acetone. 
Due to the sensitivity of the RCHzCH(MgBr)Me, men- 
tioned above, the preparation proved more troublesome 
than expected. 

When the experiments were conducted in the air, there 
were obtained from 46 g. of the bromide (11). I6 g. of saf- 
role. 10.4 g. of the sccwdary alcohol (111). 3 g. of the ter- 
tiary alcohol (V), and 1 g. of the 2,3-dipiperonylbutane 
(IV). The 6gures for the two alcohols are only approxi- 

(2) Orcutt and Bow. ibid., 68,2055 (1936). 
(3) M d ,  German Patent 774.350; Chcm. Z c ~ r . ,  86, I. 2 0 m  

(1814). 



mate, because of the difficulty of separating these alcohols 
quantitatively. 

The secondary alcohol (In)  isolated, b, p. 127-129' a t  
3 mm., was analyzed with the following results. 

Anal. Calcd. for CloH12Os: C, 66.63; H, 6.72. "Found: 
C, 66.09; H, 6.69. 

Its phenylurethan crystallized from alcohol in colorless 
needles, m. p. 9344'. Mised with the phetiylurethan 
described in the foregoi~ig section, the n ~ .  p. was tln- 
changed. 

Ataul. Calcd. for CI7HliOlN: C, 08.20; H, -7.72. 
Found: C, 68.10; H, 5.77. 

The tertiary alcohol (V), on account of the relatively 
small amount present, could not be isolated in satisfactory 
purity. 

But when the esperiments were carried out in an atmos- 
phere of nitrogen, the same amount (46 g.) of initial bro- 
mide (11) gave 17 g. of safrole, none of the secondary alco- 
hol (111). 11 g. of the tertiary alcohol (V), and 1 .S g. of the 
butane derivative (IV). From this mixture, the terficrry 
alcohol was easily isolated by fractional distillation as a 
colorless, very viscous liquid, b. p. 142-144' a t  3 mm., 
which congealed in thick colorless needles, m. p. -+go, 
with some softening a s  low as 43'. The isomeric 3-methyl- 
Cpiperonylbutanol-2 differs from it in persiste~~tly re- 
maining liquid and refusing to crystallize. 

Anal. Calcd. for ClrHlsO;: C, 70.23; H, 8.17. Found: 
C, 69.86; H, 8.37. 

I t  did not form a phenylurethan. Phenyl isocyanate 
abstracted water from it, with separation of carbanilide. 

2,3-DipiperonylhutPne (lV).-In the residues from the 
distillation of the crude products obtained in the prepara- 
tion of both the secondary (111) and tertiary (V) alcohols, 
this by-product was found. I t  was purified by repeated 
crystallization, fint from methyl and 6nalIy from ethyl 
alcohol, and then formed thick colorless needles or plates. 
m. p. 74O. 

A n d .  Calcd. for C&aOd: C, 73.58; H, 6.79. Found: 
C, 73.26; H. 6.53. 

1,1,2-~rimeih~l-~,6meth~lenedior~indane 0 . - T o  
20 g. of well-cooled (7') 85y0 sulfuric acid, there was 
stirred in gradually 7 g. of the tertiary alcohol (V). The 
resultant reddish mixture was diluted with ice water, ex- 
tracted with ether, the ether extracts dried over b e d  
potassium carbonate, the ether removed and the residue 
fractionated thrice over sodium. The indane so obtained 
was a colorless oil, b. p. 137' a t  11 mm., of penetrating 
carnphoraceous odor; yield about 65y0. I t  did not de- 
colorize an acetone solution of potassium pennanganate. 

Anal. Calcd. for ClrHtsOt: C, 76.13; H, 7.89. Found: 
C, 76.15; H, 8.20. 

Fused with selenium for six hours a t  266-270°, a strong 
odor of methyl mercaptan was noted, and from the tarry 
product there was isolated a small quantity of a clear 
yellow liquid, b. p. about 140' a t  7 mm., which darkened 
rapidly and on redistillation exhaled an odor resembling 
that of the original indane. I t  was not obtained in suffi- 
cient amount or purity for analysis or identification, nor 
could a picrate be prepared from it. These results are in 
accordance with our p r r v i ~ t l ~  experience with indanes.Ib 

2-Methyl-3-piperonylhutene-2 (VI).-Occasionally this 
olcfin was isolated from the crude product of the above 
indane synthesis, by fractional distillation of a cycliza- 
tion product which was unsaturated to an acetone solu- 
tion of potassium p&anganate. I t  formed an oil, b. p. 
120' a t  7 mm., colorless when freshly distilled, which 
rapidly turned yellow, even in a tightly sealed bottle, 
possessed a citrous or alliaceous type of odor, quickly de- 
colorized an acetone solution of potassium pernlanganate, 
and did not form a picraie. For analysis, it was freshly 
distilled. 

Anal. Calcd. for CiaHlaO?: C, 76.43; H, 7.89. Found: 
C, 7fi.21; H. 8.06. 

Subjected to thc furlher action of sulfuric acid, it was 
rearranged to the isomeric indane (VII). 

alplur-Ethylpiperonyl Bromide (m.-This bromide ap- 
peared to be formed in good yield by the action of aqueous 
hydrohromic acid (69%) upon isosafrole at  0°, as described 
for the preparation of its isomer (11) from safrolr, but it 
was SO unstable that it decomposed when distilled at a 
pressure of 3 mm. 

The Merck patent,' already mentioned, refers atso to 
the preparation of this bromide, in an impure state, from 
isosafrole and hydrobromic acid, and describes it as a 
slightly colored heavy unstable oil, which decomposed 
when distilled in  ratuo, and was not analyzed. 

This patent also claims the formation of the correspond- 
ing anline when the crude bromide is treated with m- 
monia When we treated our product with alcoholic am- 
monk, even at  low temperature, a vigorous reaction en- 
sued, with immediate separation of ammonium bromide ill 
an amount which indicated the presence of approximately 
XOJ, of the desired bromide (IX) in the original crude. 

alpl-Ethylpiperonyl alcohol was prepared from 
piperonal (X) and ethylmagnesium bromide, as recorded 
by Mameli.4 Inasmuch as  the compound obtained by us 
(yield 50%) showed a b. p. of 126-127' a t  3 rnm., whereas 
that reported by him was 172-175O at atmospheric pres- 
sure, our product was analyzed. 

Atul .  Calcd. for CloH120t: C, 66.63; H, 6.72. Found: 
C. 60.77; H, 0.42. 

No phenylurethan could be secured from this alcohol. 
because the phenyl isocyanate immediately withdrew 
from it the elements of water. In this respect it di%ered 
strikingly from the isomeric 1-piperonylethanol-1 (111). 
Nor could we prepare a benzoate from it, or convert it into 
the corresponding bromide by the action of phosphorus 
t ribromide. 

The pure alcohol, after standing for three months at  
laboratory temperature, turned cloudy and began to 
crystallize. Dried in an evacuated desiccator and analyzed, 
it proved to be the ether (XII); yield, equal to that cal- 
culated. Apparently this alcohol tends to split out a mole- 
cule of water on standing even a t  ordinary temperature. 
When warmed or distilled under reduced pressure, how- 
ever, it loses water quite easily with formation of isosafrole, 
as found also by Mameli.' 

Di-alpha-ethylpiperonyl Ether (XI).-The distillation 
residues from the preparation of the foregoing alcohol 
(XI), when crystalbed from methyl alcohol, gave a 5y0 
yield of this ether in colorless leaflets, m. p. 85'. 

(4) bfsmcli, Rrnd. A d .  Liwei, [51 18, 11. 315 (1901). 
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dt~cll. Calcd. for CsoHnOs: C, 70.14; Ii, 6.48; mol. bromide, ill the Dreselicc oi acetone, yielded a 
wt. (Rast), 342.2. Found: C, 70.04, 69.85 ; H ,  6.21, 6.4"; mixture of l-piperonylethanol- 1, 2-methyl-~-piper- 
mol. wt. (Rast), 3313.3. onylbutanol-2 and 2,3-dipiperonylbutane. 

Mameli,' who was thc first to describe this ether. 
found that it was formed when an ether solution of thc 3. This butanol has been converted by the 

alcohol was left for many wcch in contact with traces of action of sulfuric acid illto the corres~ondirig 
inorganic salts, and gavc its m. p. as 85". butene and 1,1,2-trimcthy1-.',,6-methylenedioxyi11- 

Summary 
1. By the addition of hydrobromic acid to 

safrole, I -pipero~ryl- 1 -bromoetha~~e has beer1 prc- 
pared and from this the correspor~ding alcohol. 

2. The Grignard reaction applied to the 
(5) Mameli, Rrnd. ;IccaJ. Lincri, 151 I S ,  11, 612 (19041; G~I:;. 

chim. i fa l . ,  SK, 11, 32 (1!l05). 

dane. 
1. From isosafrole and hydrobromic acid, 

alpha-ethylpiperonyl bromide has been obtained. 
The correspot~ding alcohol, from piperonal and 
ethylmagnesium bromide, has been shown to lose 
water on standing, with formation of the ether. 
NEW YORK, N. Y .  K~crcrve~  Aucusr 10, 1936 

[ C O N ~ I B U T I O H  PROM THE BL~ROUCHS WELLCOME A S D  CO.. C. s. A. ,  ESP~SRIMENTAL RI:SW.+RCII L A H O R A ~ O R I E S ~  

Some N-Aryl Barbituric Acids. I1 

'The prcsellt work is a corltirluation of that de- 
scribed in an earlier paper.' Two further series 
of l-aryl-J,.j-diaI2,yl barbituric acids llave bee11 
prepared,'the aryl groups being, as before, phenyl, 
o-, 111- and ptolyl, o-, r r r -  and p-anisyl, o- ,  1 1 1 -  and 
p-phenetyl, arid a- and 8-naphthyl, while the 
alLy1 groups are now 3,s-ethyl-isobutyl and 
3,j-ethyl-isoamyl. Thc alkyl groups werc se- 
lected to allow comparison, pharmacologically, 
with a series of isoalkylaryl u r e a  a t  preserit under 
esamination. 

Since the sodium salts of the Pi-aryl barbituric 
acids show a tendcr~cy to hydrolyze in aqueous 
solution, a number of barbituric acids having a 
dialkylamino group or1 the phenyl ring was prc- 
~ a r e d .  These com~oullds arc soluble both in al- 

dide on ethyl ethylmalonate, in the presence of sodiunr 
ethylate. I t  was found advantageous to carry out the rc- 
action a s  rapidly as possible and to shake the crude ester 
several times with 570 sodium hydroxide solution.' After 
fractionation under reduced prwure  the isobutyl eo111- 
pound boiled at 128.5-130' (15 rnrn.) (yield 71y0) and thc 
isoamyl compound a t  1%127° (7.5 mm.) (yield CA%). 

The condensation of the estcr with the aryl urea and thv 
subsequent purification were carried out substantially as 
previously described.' The procedure was modified in 
the c a r  of the dialkylamino compounds. the cold rc- 
action n~ixture k i n g  diluted, cxtraetcd with ethcr when 
possible. and saturated with carbon diosidc to precipitate 
the product, which was purified by recrystallization fronr 
aqueous alcohol, and usually aLw from ethyl acetate- 
hesane. No particular trouble was encountered except 
with 1-nr-phenetyi-5,s-cthyl-isoamyl barbituric acid which 
was very difficult to obtain crystalline. 

The barhituric acids are tabulated below. They arc 

italine and itl .&lution. ~h~ presence of the all whit', crystalline. tasteless compounds, soluble in cold 
5% sodium hydroxide solution, practically insoluble in 

dialkylamino also the ""- water, slightly soluble to insoluble in petroleun~ ether. 
lution Of barbituric acids which soluble in ethcr, solublc in alcohol, moderately to readily 
addition to this group, all a~pnmetr ic  carbon soluble in benzene, and readily soluble in ethyl acetatc. 
atom. In addition, the dialkylamino compounds dissolve readily 

~h~ two phenyl compoun~s have been pre- in 5% hydrochloric acid. The solvents used for purifica- 
tion arc given in the order used. Three or more crystal- viously described by Hjort and the Others lizations were generally nee-ry. In the t ab la  the ap. 

are new. The pharmacological data will be given pmrance described is that of the bulk specimen, crystal- 
later in another place. lized from the last solvent given. The appearance varies 

Experimental greatly with solvent, etc. 
T?k ureas are the same as those previously used.' Di- 

Ethyl isobutylethylmalonatea and ethyl isoamylethyl- methylaminophenyl urea and diethylarninophenyl urea 
malonates were prepared by the action of the isoalkyl io- ,& prepared by the action of potassi- cyanate on the 

(1) BUCL. THIS JOURNAL. M, 12% (1036). amine hydrochloride in aqueous solution. 
(2) Hjort and Do.. 3. Pharmocd., 86, 165 (IYL2) .  
(31 Shonle and Mommt. Tnn, JOUPNAL. 46, 243 (11)23). (4) Cf. Michucl. J .  prak. Chem.. (2 )  n, 537 (1'905). 



NOTES 

stirring in the cold, the heavy oil was separated, washed 
once with 50 cc. cold water, twice with 50-cc. portions of DEPART"EsT OF C'lEMISTRY 

5% sodium thiosulfatc, once with cold water, tivice with cw% sulfuric acid and twice with cold water. STANFORD UNIV., CI~LIFORNIA RECEIVED MAY 5, 1947 ' 

The crude yield (97 g., 76% of theoreticd) contained 94% 
of the theoretical electropositive chlorine content. Dis- 
tillation at  41-43' (15 mm.) resulted in 70% recovery of A Synthesis of Nordihydroguaiaretic Acid 
yellow oil (dm4 1.163; nuD 1.4572) which contained 99.8% 
of the calculated electropositive chlorine content. BY S. V. LIEBERUN, GEORGE P. ~ ~ U E L L E R  AND ERIC T. 

Anal. W c d .  for CIH~SCI,: N, 10.9. Found: N, STILLER 

expenses of this investigation. 
CHEMICAL LADORATORS 
USIVERSIT~ OF TOROSTO 
TORO%TO, CASADA 

cies Larreu dizaricuta.2 

Preparing Ethyleneimine 

MELVIN L. RESQUIST 

(1) H. Wenker, Tnts JOURNAL, 67,2328 (1935). 
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lnide (111) in ethereal solution with one equivalent 
of iodine. While treatment with iodine gave :i 

yield of 30y0, the use of silvcr l,rol~iitlc instcwl of 
iodine gave a 21'6 yicltl. Our  ~~rot luc t  was :L 
heavy oil, b. p. 175-lh.io (0.1 I I I ~ ~ I . ) ,  li;~vi~lg. the 
correct analytical values for the dimcthylene 
ether of nordihydroguniaretic acid. Attempts to 
couple two molecules of the bromide with sodium 
or zinc dust in dry benzene, and with copper- 
bronze in decalin proved to be unsuccessful. 

o c < n ~ - ~ ~ - y - c ~  
CIIl CIS, 

VI I + 
I 

The dimethylene ether (IV) yielded nordihydro- 
guaiaretic acid (I) by the following series of steps: 
the dimethylene ether (IV) was converted to the 
corresponding tetrachloro derivative (V), not iso- 
lated, which yielded the dicarbonic ester (VI) on 
mild hydrolysis; on saponification with acid, the 
dicarbonic ester (VI) yielded crystalline nordihy- 
droguaiaretic add  (I). This product showed no 
depression of the melting point when mixed with 
an authentic sample of optically inactive nordi- 
hydroguaiaretic acid.6 

1-(3,4-Dimethoxybenzy1)-1-brornoethane re- 
acted with magnesium with dificulty and incom- 
pletely, yielding only CiY0 of the coupled product 
upon treatment with iodine. The phenylmagne- 
sium bromide-cobaltous chloride free radical 
coupling method of Kharasch was applied.' None 
of the expected tetramethyl ether of nordihydro- 
guaiaretic acid was obtained. The failure here, as 
compared to the success of this method when ap- 
plied by Kharasch to the coupling of two molecules 
of anethole hydrobromide, may be attributed to 
the inactivity of the halogen in the /3-position 
relative to its activity when adjacent to the ben- 
zene ring. The action of copper-bronze in deca- 
lin on l-(3,4-dimethoxybenzyl) -1-bromoethane 
formed a small amount of heavy oil which was not 
further identified. 

(6) PurchDsed from Nordigard Corporation, 2536 W. Monroe 
I Street, Chicago 12, Ill. 

(7) Khcrosch and Kleiman, ibid., 61, 491 (1943). 

I - ~ i ~ e r o n ~ l - l  -bromoethane\~afrole, 2Fj0 g., and 200 
g. of -Kflo hytlrol)ro~llic acid were misccl in a sintered disk 
gns-wnshi~lg I)ottlc i~nrrirrseti in :In ice-salt-bath. A 
strcilrn of 1iytirogc.11 I>ronli(lc was i~~troducetl ,  rapidly a t  
tirht, ;i11(1 illore  lowly as saturation was approached. 
After four hours the gas inlet was removed and the mix- 
ttlre permitted to stand ill ice overnight. I t  was poured 
into 300 cc. of cold brine. The organic layer was diluted 
with ether :rntl removed. The ether solution, washed 
three times with cold brine, was dried with Dricrite, then 
anl~ytlrous ~llagnesium sulfate and distilled. A fractiol~ 
of 318 g., b. p. 154-158" (13-11 mm.), was collected; yield 
62 % . 

~[n~i lar ly ,  350 g. of methyleugenol and 121 g. of hydro- 
I)ro~rlic nciti gave 326 g. of I-(3,,4dimethoxybenzyl)-I- 
I)roniocth:~ne, I). p. 161-167' (9.5 mm.); yield 89.5%. 

2,3 -bis-(3,4-Methylenedioxybenzyl) -butane (IV) .-A 
solut io~~ of 24.3 g. (0.1 mole) of l-piperonyl-l-bron~o- 
cthalic i l l  7.5 cc. of anhydrous ether was added slowly to 
;I stirred misture of 3.43 g. (0.1 mole) of magnesium turn- 
ings and 50 cc. of ether contained under nitrogen in the 
conventional Grignard apparatus. A crystal of iodine 
and local heating initiated the reaction which continued 
with reflusing by the heat of reaction for thirty minutes. 
After an adtlitional hour a t  reflux, the heat was removed 
and 13.7 g. (0.05 mole) of iodine in 75 cc. of ether added 
to the solutioll. The hcat of the ensuing reaction caused 
refluxing to resume; the small amount of unreacted mag- 
nesium dissolve!l quickly. After an hour of heating 
following this ad:lition, the solution was cooled below 15" 
and hydrolyzetl by the slow addition of 4% hydrochloric 
acid. The organic material was separated with the aid 
of cthcr and dried. A viscous, amber-colored oil, 5.0 g., 
\\.as collected by distillation, b. p. 17S-1S5° (0.1 mm.); 
yiclti 81%. 

; l t ~ n i .  CaIcd. for CaIf304: C, 73.tj3; 11, 6.75. 
Found : C, 73.50; H, 6.94. 

2,3-bis-(3,4-Carbonyldioxybenzyl) -butane (VI) .8- 
2,3-bis-(3,1-hIethylenedioxybenzy1)-butane, 3.5 g., was 
dissolved in 15 cc. of toluene and heated a t  reflux for three 
hours with 14 g. of phosphorus re en tach lo ride. The re- 
action mixture was protected from moisture. The amber- 
colored solution was cooled and poured slowly into 300 
cc. of a stirred mixture of saturated sodium carbonate 
and ice and the white precipitate collcctcd, washed with 
cold water and dried a t  50" in vacuo; the yield was 1.3 g. 
of product, m. p. 165-168". An additio~lal 0.25 g. was 
recovered by removing and evaporating the toluene layer. 
After two recrystallFtions from toluene the compound 
melted a t  171.5173 . 

Anal. Calc.ll. for CBHISOI: C, 67.N); H, 5.08. 
Found: C, G7.%3; H, 5.41. 

Nordihydroguaiaretic Acid (I).-The product from the 
preceding reaction, 0.68 g., w:~s hcated a t  reflux in an 
atmosphere of nitrogen with 50 cc. of 1 N hydrochloric 
:rcitl in SO% methanol. After two and one-half hours, 
(luring which the soliti slowly tlissolved, the solvent was 
removcd under reduced pressure. The residual oil was 
taken up in ether and cvtracted with 15 cc. of a 5% 
sodium hydroxide-3% sodium hydrosulfite solution. 
The aqueous I:iycr ~ v i x  separated, made just acid to litmus 
with dilutc hydrochloric acid and permitted to  stand; 
long colorless needles, 0.16 g., separated overnight, 
m. p. 1&5.0-186.5°. 

Anal. Calcd. for C ~ I H ~ O ~ :  C, 71.52; H, 7.28. 
Found: C.71.70; H'7.43. 

A mixture of this compound with a sample of nordi- 
hydroguaiaretic acid' melted a t  185.0-186.5°. Neither 
the natural nor the synthetic phenol displayed any optical 
rotation. 

(8) Cf. Organic Syntheses, Coll. Vol. XI, 1943, p. 549. 



product was recovered by steam distillation as a colorless 
oil. Further purification was effected by steam distillation 
from an alkaline medium, and on cooling the distillate 
with ice the substance solidified to  a mass of colorless 
ueedles, m. p. 25-26"; yield 3.25 g. (90%). 

Anal. Calcd. for ClrHlsO: C. 81.79; H,  9.14. Found: 
C, 81.49; H,  9.32. 
5-Hydroxy4,7-dimethyhydrindene (VI).-The above 

ether (3.25 g.) was refluxed with 25 cc. of glacial acetic 
acid and 4 cc. of 48% hydrobromic acid for three hours in a 
nitrogen atmosphere, and on pouring the solution into 
water the hydroxy compound separated as a pink solid. 
I t  was taken up in dilute alkali, the solution was clarified 
with Norite and acidified, and the dried product was crystal- 
lized twice from petroleum ether; yield 2 g. (txl%). The 
substance forms h e  colorless needles melting a t  11 1-1 12'. 

Anal. Calcd. for CIIHI~O: C, 81.44; H, 8.70. Found: 
C, 81.32; H, 8.76. 

The benzoyl derivative forms colorless plates, m. p. 
72-73", from dilute alcohol. 

Anal. Calcd. for ClkHle@: C, 81.18; H, 6.80. Found: 
C, 80.82; H, 6.95. 

5 - Hydrory - 4,7 - dimethyl - 6 - p - nitrobenzeneazohy- 
drindene was obtained by coupling the components in 1 % 
alkali a t  0'. A red preci itate separated a t  once and it was 
unaflsted by renderingthe solution acidic and boiling 
the mixture to coagulate the material. Recrystallized 
from glacial acetic acid, in which it is sparingly soluble, 
the au, compound formed brownish-red needles, 111. p. 
3G-'2B0, dec. I t  is insoluble in alkali. 

Anal. Calcd. for CltHl;Gh'r: C, 65.58; H, 5.50. 
Found: C. 65.72; H. 5.85. 

6-Metho1y-5,8dimethyltetr&--On condensing p-xy- 
lyl methyl ether and succinic anhydride with aluminurn 
chloride in benzene solution as described by Clemo, Ha- 
worth and Walton,ll the yield was even lower than that 
(70%) reported by these investigators, but the general 
procedure described by Fieser and Hershbergn proved very 
satisfactory. Using 0.2 mole of the ether. 0.21 mole of 
succinic anhydride, 200 cc. of tetrachloroethane, 50 cr. of 
nitrobenzene and 0.42 mole of aluminum chloride, stirring 
a t  0" until solution was com~lete, and allowing the mix- 
ture to stand for four days a t  0°, 84methoxy-2,5-di- 
methylbenzoylpropionic acid, recovered as usual and crys- 
tallized from dilute alcohol, was obtained as colorless crys- 
tals, m. p. 13+131°, in Sn% yield. The reduction to y-  

4-methoxy-2,5-dimethylphenylbutyric acid (m. p. 98-99") 
by the Clemmensen-Martin method has been describedI8 
already. Cyclization was effected according to Clemo, 
Haworth and Walton12 in 64% yield. 

(17) Fieru and Herahbag. Put  IV, in presa. 
(18) Martin. Txrs JOURNAL. 18, 1438 (1038). 

-.d' - -\ 

7-Methoxy-5,8-dimethyltetralone-1 (6 g.) was reduced 
by the ordinary Clemmensen method, refluxing for tweilt y- 
one hours, and the.materia1 extracted with ether after 
distillation (b. p. 116-125" a t  12-13 rnm ) was obtained 
&s a solid, m. p. 36-38'; yield 4.25 g. (i6yo). Crystalliza- 
tion from petrolcum ether gave colorless needles melting a t  
38-39 O. 

Anal. Calcd. for ClaHlsO: C, 82.06; H, 9.52. Fountl: 
C, 82.36; H,  9.76. 
6-Hydroxy-5,s-dimethyltetralin (lX).--For demethyla- 

tion the ether (4.25 g.) was reffuxed with glacial accrlc 
acid (25 cc.) and 43% hydriodic acid (9.75 g.) for three 
hours. The crude product was precipitated from a clarified 
solution in dilute alkali and crystallized from petroleum 
ether, giving nearly colorless needles, m. p. 1M-l05", yield 
2.45 g. (62%). The substance dissolves in dilute alkali 
slowly on warming. 

Anal. Calcd. for ClzHlsO: C, 81.79; H. 9.14. 1:ound: 
C, 81.78; H, 9.48. 

The benzoyl derivative forms very long, slender, colorle~s 
needles, m. p. 114-120°, from dilute alcohol. 

Anal. Calcd. for ClvHzcOz: C, 81.38: H. 7.18. Found: 
C, 81.44; H, 7.26. 

6 - Hydrory - 5,s - dimethyl - 7 - p - nitrobenzeneazo- 
t e t r a  was obtained by coupling as described above and 3 
crystallized from glacial acetic acid, in which it  is sparingly 
soluble. The substance forms bronze-red needles, rn. p. t 

224-231". I t  is insoluble in alkali and stable to acids. B 
Anal. Calcd. for ClaHlsOINs: C, 68.42; H, 5.90. 5 

Found: C, 06.50; H, 6.11. z i 
d 

j3-Hydroxy derivatives of hydrindene and of 6 
tetralin with one ortho position blocked with a 
~nethyl group and the other free have been tested 4 

7 

in the coupling reaction to determine if both ortho 3 
positions are capable of constituting enolic groups, F 

'S 
or if there is any fixation of the bonds in the aro- 
matic nucleus as the result of the spatial require- 3 

5 
ments of the attached alicyclic rings (Mills- .% 
Nixon effect). This test affords a more severe ": 
criterion of fixation than that of Mills and Nixon, 
based upon reactivities, and the results indicate 
that hydrindene has a rigid bond structure com- 
parable with that of naphthalene, but that tetra- 
lin, like all ordinary benzene derivatives, can react 
in both Kekul6 forms. i 
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[CONTR~BUTION FROM THE CHB~IXCAL LABORATORIES OF COLUMBIA UNIVERSITY] 

The Synthesis of 1,l-Dimethyl-6,7-methylenedioxytetralin' 

111 continuation of our investigations in the Warmed with absolute ethanol and a little sulfuric acid, 

ionene field,? and in the cyclo&ydratioll of the acid yielded the ethyl ester as a colorless transparent 
liquid, of pleasant odor, b. p. 18+185O a t  14 mm.. which aromatic a1c01101s'3 we have had occasion to syn- did not decolorize a cooled 10% carbon tetrachloride solu- 

thesize a methylenediosytetralin by the follow- tion of bromine; yield * 
ing steps, in which formulas X = CH Anal. Calcd. for C~ZHI~OI:  C, 64.M; H, 6.35. Found: 

c ,  64.94; H, 6.64. 

+NaOH + N ~ H ~  2-Piperonylethanol (IV), prepared from the fore- 
CI ,-xRCH=CHCOOEt - RCH=CHCOONa - going ester by reduction with sodium and n-butyl 
r( 2 (1) alcohol, formed a colorless viscous liquid, b. p. 170- - - +EtOH + Na 172' a t  8 mm., 182-183.5' a t  14 mm., 184-186' a t  

+ RCHzCHICOOH .-• R C H ~ C H ~ C O O E ~  -* 16 nlm., and 1%-188' a t  19 mm.; yield 87%. 

(11) +HJSO~ (111) +BuOH Cooled to -loo, it slowly congealed to a crystalline 8 1 mass. When the tenlperature of this solid was per- 
+PBra +% 

+RCH~CHICH~OH - R(CH?)aBr mitted to rise slowly, it began to melt a t  28' and 

(IV) (V) +Ac>lr was completely liquefied a t  29'. The m. p. of 2- 
piperonylidene ethanol is given in the literature7 

R(CHz)~CMe,OH + R(CH2)sR as 78-78.8' (corr.). Hence the product cannot bk 1 + H W 4  i\ the unsaturated alcohol. 

(VII) 
Aml. Calcd. for Ct&,,Oa: C, (18.63; H, 6.73. 

Found: C, 66.30; H. 6.75. 

.Po3 +. 41 /a 
2-Piperonylethanol immediately decolorized a cooled 

I d o j  10y0 carbon tetrachloride solution of bromine, presum- 
ably being promptly oxidized thereby. \d' + \./\+/ This saturated alcohol has been reported* as one of the 

hle Jfe  Xle catalytic reduction products of piperonylidene acetalde- 
(VIII) (1x1 hyde, although the b. p. recorded (149-150°, uncorr., a t  

G mm.) was lower than that given above. 
Experimental Phenylurethan, m. p. 98-99'. 

Ethyl Piperonylacetate (KU).-Ethyl piperonylidene- A d .  Calcd. for C17H,f14N: C. 68.20; H, 5.72. 
acetate (I), prepared from p i p e r o d  and ethyl acetate, Found: C, 67.97; H. 5.83. 
according to Hoering's directions,' was saponified by boil- A more dirmt and shorter road to the goal (IV), 
ins with the calculated amount of 0.1 N s o d i ~ ~  hydroxide. was the d u c t i o n  of the ethyl piperonylideneacetate (I) 
The solution was cooled quickly, to prevent the crystalliza- by sodium and n.butyl alcohol, fouows: 
tion of the sodium salt, and a 10% of sodium arnai- A &necked z-liter k k ,  equipped with mercury-seald 
gam was added slowly. '&hen the reduction was corn- stirrer,'a reflux condenser, and a dropping funnel, protected 
plete, the nlixture was filtered, the filtrate ~ i c d  with ice with calcium chloride guard tubes, and containing 37.8 g. 
and acidified with hydrochloric acid. The precipitated of and 100 of dry toluene, was heated above the 
piperonylacctic acid was washed, dried, and crystallized m. p. of the sodium and then allowed to cool during \+gar- 
from ether, giving a colorless crystalhe product, m. p. stirring, so s to obtain the in a finely divided 
S7-9O0, which did not decolorize a cooled 10% carbon state. To this rn&ture, there as rapidly as 
tetrachloride solution of bromine; yield 7540%. possible, o solution of 36.2 g. of the ester (I) in 100 cc. of 

lor en^.^ who prepared this acid by a similar method, n-butyl alcohol. There enrued a vigorous rcsction, with 
I) differing only in certain details, gave its m. p. = 84'. much foaming. When this subsided, more (150 =.) *- 

Kaufmann and RadoseviC,' who obtained it by hydrolysis butyl alcohol was added, to  dilute the mixture, to  aid in 
of its methylamide, also recorded the m. p. as 84'. keeping the alcoholate in solution, and to react with any 

(1) Presented in aha-t before the Division of Organic Chemis- lUlattacked sodium. 
try, at the New York meeting of the American Chemical W e t y ,  The mixture was hydrolyzed by addition of water, the 
April 23, 1035. oily layer separated from the aqueous alkaline one, the 

(2) (9) Bogat and Pourman, THIS JOUPHAL. 66. 4670 (1933); latter extrscted twice with n-butyl alcohol and the ex- 
(b) Bogert and hpfelbaurn. S c i c r r c .  IN. S.]. 79, 280 (lU34); (e) 
Bogert. Davidson and Apfelbuum, THZS JOURNAL. 56, 959 (1934). the layer- This wirss distil1ed at 

(3) (a) Bogert and Davidson, ib id . .  66, 185 (1934); (b) Rohlin, ordinary pressure, to remove the t0lume and butyl al- 
Davidron and Bogat, ib id . ,  ST, 151 (1035). cohol. and then under reduced pressure, to isolate the 

(4) Hoering. En.. 40.2178 (1IH)7). 
(5) Lorens, ib id . ,  IS, 758 (1880). (7) Boyat and Powell. Tms JOURNAL, 68, 1809 (1931). 
(8) Kaufmnnn and Kodoxvit, ibid., 49. 881 (1916). (8) Bogat and Powell, M., 61,2767 (1931). 



piperonylethanol (IV); h. p. 1&4-186° a t  16 mm.; yield 
62%. 

Front the aqueous alkaline layer there was obtained a 
small amount of piperonylideneacetic acid, (CH20?); 
CsHjCH=CHCOOH, m. p. 237-238' (from acetic acid), 
agreeing with that in the literature. 

Repeating the above experiment, with a~nyl  in place of 
butyl alcohol, the results were much the same, except that 
the initial reaction was more vigorous, the yield somewhat 
lower (60%), and the by-product piperonylacetic acid, 
(CH,02)CdHaCH2CHtC00H (large, colorless crystals. 
m, p. 8.1'; m, p. in l i t e ra t~re ,~  8.1'). 

In another series of experiments, replacing the toluene 
by xylenc, the results were less satisfactory. The same 
alcohol (11') was obtained and, as by-products, there were 
recovered both piperonylidene and piperonylacetic acids, in 
the ratio of 3:l. The former was reduced to the latter, in 
myO yield, by sodium amalgam.' 
1-Bromo-2-piperonylethane (V) could not be secured 

from the alcohol (IV) by the action of 48% aqueous hydro- 
gen bromide, alone or with the addition of sulfuric acid, 
because of the decomposition which almost immediately en- 
sued. I t  was obtained, however, by the following process. 

The alcohol (28 g.), contained in a flask well protected 
from access of any moisture, was congealed in a freezing 
mixture and phosphorus tribromide (16 g.) added. After 
a few minutes' standing, the container was removed from 
the freezing mixture and allowed to come slowly to room 
temperature. The reaction began gradually, with evolu- 
tion of hydrogen bromide, and accelerated considerably 
as the temperature approached that of the m. p. (-3-19') 
of the alcohol. so that some cooling occasionally was neces- 
sary at  this point. The crude yellowish-brown product 
was poured into a mixture of dilute sodium bicarbonate 
solution and cracked ice, and the bromide (V) extracted 
with ether. The aqueous layer, containing some of the 
original alcohol as sodium aicoholate, was acidified and the 
alcohol recovered. The bromide obtained from the ether 
extracts, when freshly distilled and pure, was a colorless 
liquid, b. p. 163-165'at 7.5 mm., nl% 1.5599, but darkened 
rapidly on exposure to air and light; yield, 50-53%; 
original alcohol recovered, 2&25%. 

Aml. Calcd. for CI~HllQBr: C, 49.38; H, 4.56. 
Found: C, 49.41; H, 4.87. 

1,4-Dipiperonylbutane (VlI).--The Crignard reagent 
was prepared by mixing 48.8 g. of the above bromide, 8 g. 
of magnesium, and 50 cc. of dry ethcr, and adding 100 cc. 
more of dry ether when the reaction was well started. 
A fmal warming for an hour completed the reaction. 
After cooling the mixture to -5'' 14 g. of acetone in an 
equal volume of dry ether was slowly stirred in, and the 
stirring continued for a further half hour. I t  was then 
poured upon ice acidulated with the calculated quantity 
of sulfuric acid, extracted with ether, the ether extract 
dried o v a  anhvdrous potassium carbonate-aid the ether 
evaporated. As the residue cooled, crystals began 
to separate, and this separation was greatly hastened by 
the addition of some 95% ethanol. These crystals were 
colorless and their m. p. remained constant a t  77-78.5' 
after six crystallizations from alcohol; b. p. about 240' 

, . 

at  3 mm. ;  yield, about 28%. Their analysis, however, 
indicated retention of sotne of the solvent alcohol. They 
were thereforc fused for an hour a t  120' and a pressure of 
7.3 mln. (m. p. then ;go), a r ~ d  analyzed again. . 

Anal. Calcd. for C~OH.ZO,: C, 73.58; H, 6.79. Found: 
C, 73.79; H, 6.65. 

2-Methyl-4-piperonylbutanol-2 (VI).-The mother 
liquors from the crystallization of the dipiperonylbutane 
(VII) were freed of solvent and distilled a t  2 mnl. pres- 
sure. Two fractions were thus obtained. One boiled 
at  Ar5TBo and hat1 a safrole odor. The other, b. p. 
1.?~0-lli0~, consisted of the nearly pure tertiary alcohol 
(VI); yield 32%. Purified by two rectifications, it 
boilcd at  14.5-148' at 2 mm. pressure. 

Anal. Calcd. for C I ~ H I \ O ~ :  C, 70.23; H, 8.17. Found: 
C, 70.07; H, 8.50. 

This alcohol was a very viscous pale yellowish liquid, 
which congealed to a glass, but did not crystallize, when 
cooled to - 17'. No phenylurethan could be obtained 
front it, hccause phenyl isocyanate immediately with- 
drew the elements of water, with formation of carbanilide. 

Attempts to isolate the olefin formed by this dehydration 
wcre not very successful, because the repeated rectifica- 
tions to which it was subjected rearranged it to the tetra- 
lin, a change which takes place very easily, as shown by 
tests with potassium permanganate in acetone solution. 

From the residue of the above distillation, more of the 
dipiperonylbutane was recovered. 

1,1 - Dimethyl - 6,7 - methylenediorytetralin (VIII).- 
Into 5 g. of vigorously stirred 85% sulfuric acid, there was 
dropped slowly 4 g. of the above alcohol (VI), maintaining 
the temperature a t  10' or below. After all the alcohol 
had been added, the stimng was continued for thirty 
minutes. The mixture was poured upon ice, extracted 
with ether, to free it from insoluble tarry contaminants, 
the ether extract washed with dilute sodium bicarbonate 
solution, dried over anhydrous sodium sulfate, the ether 
removed, and tlte residual liquid distilled twice over sodium. 
The tetralin was thus obtained as a colorless transparent 
liquid, of camphoraceous odor, b. p. 148-149' a t  10 mm.; 
yield 70%. 

Anal. Calcd. for C1*Hlt02: C, 70.43; H, 7.89. Found: 
C, 76.38; H, 7.76. 

1 - Methyl - 6'7 - methylenedioxynaphthalene (IX).- 
Fusion of the tetralin (VIII) with sulfur gave such small 
yields of the expected naphthalene derivative (IX) that it 
could be satisfactorily characterized only by its picrate, 
which melted at  134-130'. 

Anal. Calcd. for CI~HIZQNS: N, 10.12. Found: N, 
9.91. 

Summary 

Starting with ethyl piperonylideneacetate, the 
I ,  1 -dimethyl-6,7-methylenedioxytetralin has been 
synthesized by a series of steps analogous to those 
used by Bogert, Davidson and Apfelbaumzc for the 
preparation of ionene. 
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Treatment of IX with MeMgI, and decompn. with aq. , 
NH,CI and ether extn. gave a cryst. product dehydrogenated gives aq. Na2CO3 insol. Ph*C.CO.LNH.CO. 
to N (picrate, m. 124'). Similarly I1 gives on oxidation a 
glycol CzaH~,Oz (X), m. 235", an 0x0 acid, C I O H ~ ~ O S  (XI), m. 
177-8' (semicarbazone, m. 212'), and an 0x0 acld, ClsH?sOs 
(XII), m. 182' (semicarbazone, m. 230'). XI is isomerlzed 
with 4% alc. HC1 to an 0x0 acid, C?OHIPOJ (XIII), m. 176' 
(semicarbazone, m. 207'). The mixed-m.ps. of XI and XI11 
and of their semicarbazones were depressed 10-15'. XI 
gives a pos. CHI3 reaction and is dehydrogenated over Se - 
to 1-methyl-7-ethylphenanthrene, m. 84-5" (styphnate, m. of MeOH and 0.1 its mt. of concd. HzSO,; K 
141-2'; trinitrobenzoate, m. 142-3"), which confirms the a t  30'. V (R1 = R t  = Me), m. 64-5', prep 
presence of the Ac group on C-7. Se dehydrogenation of acid and MezSO,. V (R1 = Me, R h  H)  
the reaction product of the Me ester of XI and MeMgX the di-ester and alc. KOH, KO = 2.2 X 10-5 
gave a resin which was converted to V on heating over (R1 = H, R a  = Et) ,  m. 120-1 , V (R1 = Et, R' .r H 
Pd-Bas013 h n .  a t  300-15'. XI1 gives a neg. CHI2 reaction. 
The Me ester of XI1 with hleMgX gives a resinous soln. 

0x0 acid, m. 215' (semicarbazone, m. 237-8"; 2,4-dinitro- 7 
phenylhydrazone, m. 284-8'). Uota's ( C . A .  31, 74165) Heating VI with Ph-NHz in CaHe yields P ~ ~ C . C O . N  
dicarboxylic acid, CZoHaoO', was not prepd. from XI. B. c .------7 

reeards the followinz formulas as the structure of I and 11. CO.CHt.CHr, m. 150-1'. m. T: -, -,-- - 
phenylalky1)glutaric acids, and their prinEipalWderivative*& 
F. Salmon-Lezazneur and C. Zieveu. Ibid. 1953. 7n-r; -, 

I 

H ,,,u 92-3"; I & r e  prepd: Pr, 63-5'; (Rand  PhCHt, m.p. sven): 156'. Heating Me, 77' 
d 1-2 min. gives almost quant. yields of the 

C: CH2 Me (CONHz)(CHt)tCOrH (II) [R and m.p. 

,v, ,"\ 
g~ven] : Me, 167-8'; Pr, 196-7'. I (R 
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hrs. a t  135-40°, pouring the product into water, extg. with yielded 3.2 g. of other crystals (11), m. 
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d,Ghydro-l-naphlhyl)-2-butanonc (VIII), ba.r 108.5-10.5', ClCloHs(NOn)z, m. 180" [Ullmann and Consonno, Ber. 35; 
,q 1.5388; semicarbaeonc, m. 138.59.5'. Me 5,6,7,8- 2802(1902)] is obtained with 4 moles 111 (d. 1.52) and I a t  5 
etrahydro-2-naphthoate with LiAIH, yielded 70% carbinol or with 2 moles 11 + 8 moles 100% HtSO4 for 1.5 hrs a t  s o ,  
(a); IX yielded 81.5% chloride (X). X processed as for then 6 hrs. a t  35'. In  almost all runs large amts. of 1 or 

yielded 85% 4-(5,6,7,8-tetrahydro-2-naphlhyl)-2-buta- a both of 2 mononitro compds., m. 61' (IV), and 83' (V), are 
(rmc(:I), b0.1-0.8 105.5-10.5', na5 1.5348; scmicarbaeonem. found. I t  is claimed that both IV and V are 1,1-C1~l~H6- 
174-5 . The foregoing compds. were dehydrogenated over Not. A mixt. of equal parts of IV and V m. 67-72 , and 
p,j-C (the compd., product (R' = I-CIOH~), yield (%I, and the compds. cannot be sepd. by fractional crystn. On 

are given): 111, R'COZM~, 89.3, - (sapond. to the s tead distn. IV distills before V. A mixt. of N and V with 
acid, m. 161.4-2.4'): N, R'H, 47.6, 79-80', and-NHr(CH1OH)z (VI) a t  160' gives unchanged V and 1,4- 

R M ~ ,  45.5, b0.kl.0 63-7' (picrate m. 140.5-2'); V, R'Me, O~NCIOHINH~ (W), m. 194'. IV with Fe-MeOH-HCI gives 
5.1, b0.ct.o 61.5-7' (picrate, m. 141.2-2'1, and 1,2,3,4- 50% ~ , ~ - C I C ~ & I N H ~  (VIE), m. 9S0, which via diazotiza- 

I tctrahydro-5-methylnaphthalene, 12.2, --, and recovered tion gives 1,4-CloHsCI~ (F), m. 67'. V, prepd. by an alter- 
v 53.6, b o.bl.o 105-10'; VI, R'COMe, 51.1, b0.r-0.6 95-9' b nate route (loc. czt.) IS sirmlarly reduced to VIII which gives 
(imica:bazone, m. 222.M0),  and R'Et, 29.2, b0.r-0.s IX. V and VI give 78% VII, while IV and VI give 36%. 
8,571 ; VIIA, R1CH2COMe, 30.8, m. 91.5-2.5', bo.cl.0 The prepn. of I from I-CIOH~NHZ in 71% yield is given. The 
125-32° [semicarbazone, m. 222.8-3.2' (decompn.)], and best yield of N (44%) is obtained with 5 moles I1 and I in 
pMe, 16.3, be.bl.0 63.5-5' (picrate, m. 139-41.5°); MI, 3 hrs. a t  75'. No mixed-m.ps. with cmpds. of certain 
R ~ c H ~ C H ~ C O M ~ ,  90.2, bo.el.0 135-42' (semicarbazone, m.-structure are given. David Todd 
1fl,~-8.8°); XI, 2-CloH7CH2CHaCOMe, 68.0, m. 48.9-9.6', Preparation of 8-amino-1,3,5-naphthalenetrisulfonic acid 
b,,-o.s 124-9' (oxime, m. 119.4-21'; semicarbazone, m. (K-acid) and the identification of side-reaction products. 
171.&3,0). l-ClaH7MgCI chlorideand Actoat  -78' yielded F. Allisson, G. Bmnner, and H. E. Fierz-David (Eidg. Tech. 
39 R CHKOMe, m. 91 -5-2.5'; semicarbazone, m. -%- Hochschule, Zurich, Switz.) . Helv. Chign. Acta 35,2139-44 
12 (cf. C.A. 40, 21371). Felix Saunders (1952) ; cf. FIA T (Field Information A~encies Tech.) Final 

The bromination of naphthalene. Frank R. Mayo and Rep. 1016, p. U.-8,1,3,5-0tNCl~HI(SOJH)a (I) was re- 
wm. B. Hardy (Univ. of Chicago). I .  Am. Ckcm. Soc. 74, duced with NH4SH to the &ammo analog (11). Recrystd. 
$11-17(1952).-The bromination of CloHt (I) was investi- corn. 1,5-C1oH~(SOaNa)t (KlX) (332 g.) was gradually added 
Bted in several solvents a t  20-5". In CCl, in the dark. - with stirring to 800 g. H1SO4.HzO a t  80' simultaneously with 
h u t  15% addn. to the nucleus normally accompanies sub- dropwise addn. of 470 g. 66% fuming HtSO,, an; the turbid 
dtution. Both reactions are accelerated by ascaridole and mixt. warmed 7 hrs. a t  90' and another hr. a t  99 ; the roln. 
&rded by air and iso-AmONO but the addn. reaction is now became clear. Soh .  mas mixed, after it had cooled, 
nore susceptible to acceleration and inhibition. Under slolvly and with active stirring, with 250 cc. H20, with the 
dlumination, more than 80% of the Br can react by addn. d temp. kept below 90°, then stirred 1 hr. a t  9g0, cooled to 
%bstitution is accelerated by solvents of higher dielec. const. -5", mixed with strong stirring (the temp. kept below 2") 
Addn. is less affected. In CsHa and PhMe in the absence of with a mixt. of 68 g. HNOJ (d: 1.52) and 40 cc. concd. H 9 0 4 .  

hthe PhMe becomes the predominant reaction, and addn. gases. neutralized with approx. 1.5 kg. chalk, sucked off over 
toIis also accelerated, both a t  the expense of nuclear substi- cryst. gypsum, and the combined filtrates (approx. 9 1.) from 
tntion in I. The ratio of side-chain substitution in PhMe washing the residue 3 times with HtO were evapd. to 4 1. a t  
to addn. in I increases as the Br concn. decreases. Con- s 50" in  wcuo and sepd. from the cryst. gypsum; 2 1. of this 
dusion: Substitution in I occurs by a polar or mol. mech- soln. (contg. I), and 50 cc. 23% NHJ warmed to 60' was 
mism, while addn. takes place by a free-radical mechanism. treated dropwise with stirring with 320 cc. h31,HS (prepd. 
Incontrast to G H ,  derivs., there is also a radical mechanism from 600 g. 23% NH: and 276 g. HIS), boiled 0.5 k., made 
fm substitution and a nonradical mechanism for addn., but acid to Congo red with HCI, boiled another hr. with introduc- 
Lhese have not been fully identified and resolved. Br (20 g.) - tion of HIS, allowed to stand 2 hrs. and filtered from the 
in50 cc. CCl, added during 4-6 h n .  to 16 g. 1 and 3 mole-% pptd. S. The total amine (68%) was detd. by titrating an 
&dole in 100 cc. CCI, under illumination and the solvent aliquot with NaNO*, and II sepd. by evapg. the soh.  to 400 
mpd. yielded 6.7 g. 1,2f,4-ldrabromcr-lfJ,Pfdrahydro- cc., filtering warm, heating to No, adding 50 g. NaCI, 
a hlhalmc (11), m. 111-12" (decompn.). Some reactions f strongly acidifying with HCI, cooling, filtering, and purify- 
d k  are described. Felix Saunders ing by dissolving in the calcd. quantity soda soln., and 

Bromhation of 2-methylnaphthalene. N. B. Chapman repptg. with HCI; 45% I1 was isolated, and the mother 
md J. F. A. Williams (Univ. Southampton, Engl.). J .  liquor, which was a fluorescent blue-green, contained an- 
fie?. So!. 1952, 5044-6.-2-Cl+i7CH*Br (11), m. 54', was other 22%. The reduction could also be d e d  out with H 
&tamed in 95% yield by bromlnatlon of 2-CrfiMe with-and Ni (cf. C.A. 46,446~) under normal conditions and also 
N-bromosuccinimide (I) in CCl,. The yield depended under pressure a t  higher temps. Reduction under pressure 
mtly on the purity of the I used. The best results were with 804% H consumption gave a total amine of 5 6 4 2 %  
stained with I which had been whhed free of Br, kept 8 hrs. (42% 11 isolated, with 16% in the mother liquor). The K 
WET P9Or a t  0.5 mm.. and immediately used. II 1s also ob- salt of I, brown needles, decompg. in soln. above 60 , was 
Yned from 2-CloH7Me with Br in refluxing CCl, irradiated prepd. pure from the K analog of III in an analogous manner 
nth a 500-w. bulb. The yield of crude product are 7?80%. and sepd. from the nitrated mixt. by adding a 20% soln. 

K. C. Schruber KzCOJ a t  50' for complete pptn. of CaCOa, evapg. to 1.6 1. 
The Bromination of aceto-2-naphthalide. F. Bell a t  50" in mcuo, filtering, and allowing to stand overnight. 

(Reriot-watt Coll., Edinburgh, s o t . ) .  I. C h .  Soc. - Most of a dinitro compound (N) then crystd. out; the rest, 
!952, 504g-7.-Bromination of I,?-BrCIJT,NHAc with Br on further evapn. to  1.1 1. [28 g. (5.5%) total yield]. On 
Q CHC4 kave the hydrobromide of N-(1.6dibromcr-2- further evapn. 310 g. 1 aystd.  The tri-K salt of 8,5,7,1,3- 
bPhthyl)acctamidc (I)-HBr, m. 220-30' (decompn.). I is H0(0tN)zCloH:(S03I)z (IV) rrpstd. from HIO as orange- 

obtained from 2-CloHINHAc with HBr and HNO:. I yellow needles, turning red on heating, detonating when 
Mld not be further brominated with Br and hot HOAc. h burned. The benzylthiuronium salt of IV contains 3 benzyl- 
B~omination of 1,2-CICld3,NHAc with Br in cold HOAc thiuronium radicals. Dorothy L. Lesh 
wded N-(6-brom~I-~Molo-Z-~p~hyC)ace~midc-HBr, de- 2-Naphthoic acid from 2-iodonaphthalene. S. I. Sergiev- 
Npd. with NH: gave the free amide, m. 222'. skaya and N. P. VolynskiI (S. Ordzhonikidze All Union 

K. C. Schreiber -Chem.-Pharm. Inst., Moscow). Zhur. Priklud. Kkim. 25, 
Tbe nitrochloronaphthalenes. II. The dlnitration of 1- 898-9(1952).-To 0.5 1. concd. HCI and 1 1. boiling H:O is 

U~rona~hthalene. H. F. Bassilios and M. Shawky (Univ. added 430 g. 2-CloH,NHr, the resulting suspension treated 
'%k, Alexandria, Egypt). Bull. soc. chim. France 1952, with 200 ml. concd. HrSOt, then cooled to 10-15', finally to  
'022-9; cf. C.A.  47, 4316i.-Various conditions for the 2-3', by addn. of ice, 210 g. NaNO, in Hz0 added over 15 
hitration of I-CloH7CI (I) with concd. HNOs (II), fuming i min. a t  3", the excess HNO, removed withconcd. urearoln., 
@oI (m, II + ~Gncd. H&04, , + concd. HaO,, 11 + the filtered soln. treated mixed with a concd. aq. soln. of 450 
$m, freshly prepd. HNO: (from NaNO: + HrSOJ, and g. HI,  the mixt. warmed to 90" after a brief period cooled, 
b~ in CCL, HOAc or Ac:O) are-esamd. The best yield decanted, the 2 C l ~ 7 1  heated to  100-10' to  remove mois- 
(28%) of the only isolated dinltrahon product, 1.4.5- ture, and the molten product shaken with hot aq. NaHSO* 
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Y.-R. NAVES et  P. ARDIZIO 

par Yves-RenC NAVES et Pierre ARDIZIO. 

I 

II 

I! 

(Laborutoires cIe Recherches de L. Givaudan et Cie, SociCtC ~ l n o n y m e ,  u 17ernier-Centoe, Suisse.) 
(;).lanuscrit recu le 9.5.57.) 

'1 
( 4 )  R. WISTCEN, Kolloid, Z., 1910, 93. 257-280. 1 
( 5 )  21. N. I ~ H A R I X ,  Kolloid Zlrur., 19'1;. 9. 'itj2-i7.'. 

B r ~ ~ r o c n a ~ a r ~  ( 6 )  A. I. R ~ n r s o v ~ ~ c r c  et  V. S. V o ~ r o v ,  .icrn, phisicocili,rt, 
GRSS, 1912, 17, 25-41, 

E. . ~ N C E L E S C U  e t  A. \ V O I S A R O S ~ Y ,  h'olloid Z., 19/10, 92, ( 7 )  V. C. VORA, P. 11. BARVE et B. S.  D E S A I ,  J. C~ilv. l l o ~ ~ ~ b u y ,  

1 1,e cis-isosnfrolc (1-isosafrolta) et  Ic frutts-isosnlr~lc I:j.isosnlrolc) sont 11L:crits c t  colnpar6s. 

et BAUX, ni de celui tlbpeint par SACAI.  
HOERISG ct  BAL.\I ont situJ la presence tlu cis-isosafrole 

dans les tOtes dc distillation peu irnportantcs d'une g a n d e  
quantitC d'isosafrole brut. Ils en ont bcartk Ie safrole par 
le complese ~nercuriclue dbcrit par I J A L ~ I A S O ,  le trans-iso- 
safrole par son picratc. I1 est dvidcnt, colntne nous Ic 
verrons, quc ces soins ont kt6 insullisants pour I'obtention 
de cis-isosafrole pur rnais il est tout aussi evident que les 
critiques adressees i I ~ O E R I S C  e t  B a v ~  par N'ATERYASN 
et PRIESTER e t  par BOESEKES e t  ELSER sont, pour le 
moins, esagCr8es. Quant i  SAC.^^', il n'avisiblernent obtenu 
aucune substancc ii I'Jtat pur, les critiques que lui ont 
adresskes \VATER.\~.~SS e l  I'RIESTEII sont parfaitement 
fondees mais ceux-ci ont eu tort d'alfirmer que :  
(Bei der Umlagerung von Yafrol in Isosafrol mit alkoho- 
lischem Kaliumhydroxyd entsteht nur e i r ~ e  der georne- 
trisch isorneren Formen, die rniiglich sind. Das in der 
Literatur beschricbene I-Isosafrol ist als eine Jlischung von 
Safrol und ,2-Isosafrol zu betrachten. n 

Nous savons isomBriser le safrole de manibre qu'il n'en 
demeure que fort peu a cdte des isosafroles engendrks, 
mais on obtient de toute rnanikre les deux ster6oisornBres. 
Parmi ceux-ci, le trans-isosafrole est predominant e t  c'est 
celui dont sont obtenus les nieilleurs rendcrnents en hBlio- 
tro ine. L'isosafrole rkcupdrd au cours de I'isolement de 
Celt-ci est plus riclle en cis-isosufmle que la matiere de 
depart. 

Nous avons extrait l'isosafrole Q partir d'un lot de 540 kg 
de fractions constituant les tktes de distillation (1,06 %! 
de 70 tonncs d'isosafrole brut ( I IOERISC e t  B A U M  ont traite 
1 kg de tdtes provenant de 450 kg d'isosafrole brut).  
Cette extraction a Bt6 rkalisie par la distillation Q travers 
Une colonne avant une capacite de 70 plateaux theoriques. 
Les fractionsWconsiderBes cornme cis-isosafrole ne renfer- 
maient, d'apres leur spectre d'absorption infrarouge, ni 
zrans-isosafrole, ni safrole. Leur transformation en dihy- 
drosafrole a pu Btre rbalisee avec un rendement sensible- 
merit quantitatif. 
. Quant au trans-isosafrole, il a eti. obtenu, par la distilla- 

tlon dans des conditions analogues, de fractions prC.lev6es 
soc. \ ~ H I Y . ,  5 a  s l l ~ l e ,  1956:- hlbmoires. 

en usine. au c a u r  dc la distillation. d'rlne forte cllarge 
d'isosafrole brut, e t  nous l'avons eprouvd spectrograplii- 
qrlemerlt comme son isomkre. 

En outre I'individualite de chaquc prbparation a ete 
6prouvi.e par la chromatographie dc la vapeur contre une 
phase liquidc stationnaire. Le chromatographe a enre- 
gistre un seul pic dans chaque cas. mais deux pics accoles 
sensiblement kgaux pour le rnklange h poids &nus. Enfin, 
tians les rncmes conditions, I'atldition de 1 o6 de st6rC.o- 
isomhe h chacune des preparations s'est laissee aisement 
reconnailre. 

Les deux isosafroles se distinguent entre eux et  d'avec 
le safrole par les bnndes ti'absorption infrarouge fortes 
ci-apres (nornbre d'ondes en cm-I) : 

I1 est hors de doute sue  les bandes cle 99G et  925 cm-L 
du safrole caracterisent ie groupement vinyle - CII = CfI t  
( 7 .  8. 9,  101. toutesdeusdtant relatives kla  vibration C- H 
la' premiere pour - CII = C - e t  la seconde pour 
- C 3: CH?. 

La bande de 963 cm-1 correspond i i (C  - 11) dans 
- CH = CH -trans tandis que celle de 559 cm-l est une 
vibration de-C-C = C- trans(8, p. 40 et  9, 10). Les 
bandes de 650 cm-I e t  de 409 e t  396 cm-1 ont les rndrnes 
origines respectives en structure cis (8, p. 4 2  e t  3, 10). 

Les cis- e t  trans-isosafroles e t  le safrole sont aisement 
distingues par leurs absorptions dans I'ultraviolet. 

On trouve dans la litterature des opinions fort diver- 
gentes sur les possibilites de distinguer entre eux des 
isomkres tels que les deux isosafroles par ces absorptions. 
UYEO,  Jlrwa e t  XAKANISHI  (11) ont constate que les 
spectres des cis- e t  trans-isoeugenols sont tres voisins, le 
trans- isoeugenol Qtant le plus absorbant. Pour F U N A K U B O  
(I?), qui pretend avoir dQcrit les st&reoisorneres de plusieurs 
ethers de I'isochavibetol, les differences spectrales entre 
st6r6oisomeres sont tres accusees. &lais il est evident que 
les preparations cis dbcrites par cet auteur n'ont pas les 
identites dbclarkes. Si \'ether rnethylique, ni I'ether n-pro- 
pylique attribues B l'isochavibetol ne peuvent Btre retenus, 
ne serait-ce que p a c e  que les refractions moleculaires 
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n . . v , .  . 
4 .  

Solvant : isooctnnc cis-isosnfrolc frans-isosafrolc salrole 

: r  : 
*." Bandes B . . . . . . . 297 ~ s s ( n s e o i  

?37,5(1  :OO) 305(5 IS01 2851S75U) 

? 3 i ( C  GOO) ? i O ! i  950) 

On pourrait s7i.Lonner de In qualification aLtach6e ici 
a la bande de 236,  5 my du safrole. hous la cons~dcrons 
cornrne la bande I< ben~ilnique (qui se trouve j. 198 In:* 
cllez le benzene) localisee ici par eBet inductif. 

Le spectre du safrole e t  celui de diverse3 prbparations 
d'isosafroles ont &ti. n1entionni.s par divers auteurs solt 
sans coordonni'es nu~nrrlques preclses (14, 15) soit sans 
la mention du soivant utilish (16). HILLMER e t  S c ~ o ~ n r n c  

les positions des handes en longueurs d'ondes indiquera~ent 
un melange des deux isosafroles, mais des discordances 

L'addition do hrome aux  isosafroles a d 



ressc;rt de ceci que la prbparation de trans-isosafrole Priparation de safrole. - Le satrole a 6te obtcnu i pnrtir du 

Jc 
~ ~ ~ f i : : ~  ~ ? t  I3 \u!d btnit sensiblementpure tandisque ieur produit technique F = 9,O-g0,5 cxtrait dl: I'cssence de Bnss;ltras 

, s p u r z ~ i  ' 1 :  lie cis-isosafrole renfermait encore, notamment, brksilicnne, traite par distillatiun dans line (:olonnc n?i:ll~:ltic~uc 

aurbes, d', l ~ a u t  en bns : Safrolc, trans-isoanfrolc, cis-i?osnfrole. Lcs pour&ntaq!s ci'absorption, en ordonnr'ccr, sont dbcali's de 
JIrsures sur les licluitles homoghnes, kpairseurs 25 p. 

I 
/ du safrole. 11 est intiressnnt de compnrer Ies deus pr6pn- po=si.dnnt unc ~ l l i c n c ~ t b  tle I'ur~lrc (11. :d pl. i t~~nus tlli.ori~l~~cs. 
' rations d'isosafroies ( I )  P celles cfcs isne~~gi.nois cis e t  trans 

telles que les ont decrites I ~ O E D E R E R  et  YOLK ("O) ,  v. El\,., = 69-700; F = 1 f o , r ) :  d,m - 1,099::: 

AUWERS (31) e t  J u a c ~  (22): nc" = 1,53191; nI,% -- 1,j:;;:jX; nFZ0 = l..;jOcii; 
An = 187,3; An'd = i70,ft; I<l<VD = +- 0,68. 

IsoeugOnols. 
cia trntis 

Les caractires d'autres couples de stCrSoisom&res dans 
lesquels le chdnon benzcnique est conjuguc au cycle mo- 
Ratique (1,)-brornostyrolenes; stilbtines; a, P-dirnkthyl- 
stilbhnes; 8-mi.thy1-cinnamates d'dhyle; o-methoxy 
a-methyl-cinna~nates dc rni.thylc) ont BtS ddbattus par 
-K. V. ; \U\YERS (21). 

Les st~rboisomires trans sont de facon g6nSrale les 
plus refringenis e t  montrent Ies plus fortes exaltations de la 
~fractinn rnol6culnire; le trans-isosafrolesntkfait aux rbgles. 
11 fond aussi plus haut  que son stCr8oisomere, ce que I ' o ~  
constate pour la plupart des paires de substances bvoqubes. 

Spectre L'V, solutions dans l'isooctane; 

.Sprcfrt4 I R :  16% (m); 1486  (1:I:); 1 '139 (F): 1 :%I (111); 12!l2 ( f l ;  
1 250 ( F F I ;  1 200 ( 1 ) :  I l e i  ( F ) ;  1 12:: ( I I I ~ :  1 1~111; !111:: 1 tli:l (1:l:); 
996 ( n ~ F j ;  932-915 (I). crCneltk, F); 8 5 6  (1111; 3 0 7  (1:); 778 ( I I IF) .  

Trans-uosajrok. - Le trans-isosafrolc a kt6 ol)tonu :I partir 
des fractions principales de distil la ti or^ d'iso5:lfrole te~:llnit[ue, 
par redistillation a t tarcrs  la colonne rncntionnce ci-dt:ssus:. 

Spectre UV, solutions dans l'isooctnnct: 
Les microanalyses o n t  btb eRectu.4es par bflle D. Horr~  ou 

)&.Jean P ~ u w ~ r r ~ z .  Les spectres d'absorption I I i  ont Bt6 mesu- Xmrx = 305 mh ( C  = 9 1801: 
L ~ u ~ q u ' a  1 4  par )lllea A. GASIGR e t  \i. S C H M I D E L Y  S U T S ~ C C ~ M -  268 ct  259 m p  (c = 11 800 e t  I? ::00l; 

mbtre Perkin-Elmer 12 c avec optiquc de Sac1 e t  au-dessw Xml. E. 383 o t  240 rnp (c = J 950 e t  i 150); 
de 15 p par Jill. Y. 3 l o n * n o ~ ~ ,  sous la direction de J. LECOMTE, 
an Laborntoire da Recherche3 de Physique !I la Sorbonne, sur  solutions dans I'alcool 96 %: 
'pectrornctre perkin-Elmer 112, avec opt11 ues de CsBr e t  de GI. 
Les sPRctres IJV ant et6 BtudiPs par A. hderlnatt sur spectro- )ma= = 305 rnp (L = 5'JiO); 
metres Brckman DK e t  Unicam S P  500 e t  Ics cl~rornatoyraphic~ 267 et 259,s m p  (s = 11 600 e t  12 160): 
de vapeurs ont rbal&es par le mime opbrateur sur apparel1 imi. = 284 e t  2/10 m p  (s = 4 100 ot 8200). 
de la Lonsolidated Electrodynamics Corp., type 26 - 201. 

Les points de fusion sont corrigbs; An reprOsente (np-no) X 104. Spectre I R :  1 605 (mu;  I 489 (FF); 1438 (F); 1 453 (mP); 
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l'aitie de In colonnt. rnrntionnl'e ci-dessus avec un prelGvernent 
de 4 % sur  le rcflux total. Par  reprises spthrnatiques il a etB obtenu 
50 yb environ de fractions sensiblernent identiques:' C8H,0, (166,13) : 

Eb,,, = 77-790; F = - ?10,5; d420 = =1,118?.; 
nc20 = 1,56169; nD20 = 1,56910; 1iF20 = 1,58706; 

An = 253,;; Anld = 227,O; ERAID = + ?,IS. 

Spectre UV, solutions dans I'isooctane: 

i.lnar = ?07,5 niu i c  = 4 TOO); 
259 lnuii = 3 700) : 

).inin = 281 a t  237 IS\+ \ s  = 3 100 e t  4 600). 

Solutions dans I'alcool 96 %: 
F = ;9,5-800,5. 

Xmar = 236,s it = 4 f ~ 5 0 ) ;  
259 l nv  ( r  = 10 000) ; 

).min = $81 e t  237 rnp ( E  = 3 100 e t  !I 800). 

C,Ir,O,S ( 1  63.1 ' ~ j  : 

L)ihro~noisosoirolc I: = 5 1-520. 

Dihydrosa!role. 

C,,1ll0O2 Rr, (322,012) : 
absorbes en 102 m m  dans le cns dc I'isorr~l;re cis, en 39 nln dnns 

C;ilc. :& : Br 49,Gi Tr. 7; : l3r i9 , le .  

I:bt,, = 67-680; daZ0 = l.OG3H; ncZO = 1,51526; 
nu?" = 1.519X4; n p m  -- 1,5:!09'1; An = 167,s; 

An/d = 156,8; E H j l D  = + 0,7G. 

Dirncres &,s isosn/robs. 
C,,H,,02 (165,20) : 

Tr. : i3,11 

Spectre C'V, solutions dans I'isooctane : 

iml. =?88,5 e l  235 rnp Ir = :I800 c t  !1000); 
'hi. = 254,5 nlp (s ;= 350); 

C,H,O, (32r1,36) : 

i m j o  = 254,s rnp ( r  = 300). 

Spectre l R  :1603(rn); 1498 IFF); 1450(F ) ;  1860 (m) ;  1 250 (PI:); 
i 220 (I); 1 187 (rn) ; 1 122 (I) ;' 1 Oh2 (FF); 941-927 (b. crdnulde, F )  ; 
868 ( f )  ; 852 (rn) ; 806 (FF) ; 789 (rn) ; T i 2  (111). 
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N O  189. - Action de I'aq'de perbenzoi'que sur I'kchinuline, 1 
par Serge DAVID et Jacqueline MONNIER. 

(Facrtlte des Sciences, 1 ,  rice Grandville, Nancy.) 
(.llanuscrit r e p  le 9.5.57.) 

Avec I'ncidr pcr):enzoic(l~r, I'i,cl~ini~linc> rlonnc unc rCarlic~n caracti.ristic1uc dzs indolrs ( I ) ,  la forl~lntiun d'unc arnide d c  I'acide dime- 
thylvinylacCtique I~ydrulysablc pilr l';~citlc bcnzcnrsulfoni~luc~. 

La prhsence, dans I'kchinuline, d'un enchainernent 
carbones-azote tel que celui de la forrnulc ( I ) ,  a 6th prouvbe 
par Qv1~1c.o e t  ses collaboratcurs ( 2 )  par I'isolernent 
apres oxydation 1)ermanganic1ue de I'l~csahydroGchinuline, 
de l'acide (11). 

Les auteurs indiquent cornrne probable l'existence du 
SYSteme indolique (111) en se fondant sur celte degradation, 
SUP des analogies spectrales, des rhactions colorkes, 1:ab- 
Sence dr! pr0prii.ti.s basiques et  la possibilitB de realiser une 
CO~ulation avec les diazoi'ques, aussi bien de 1'8chinuline 
et de l'hexal~ydroecl~inuline que des bases qui en derivent 
Par pyrog$nation (3,  4). L'ezistence d'un groupement 

vinyle est deduite du spectre infraro~~ge (bandes a 917 
e t  '397 crn-1) ( 4 )  e t  de In production de forrnol par ozo- 
nolyse ( 2 ) .  Sa l o c a l i s a l i o n  es l  116duite du fait ~lu'il  n'est 
pas possible d'obtenir dc I'acidc zz-dirnL;thyl-butyrique 
dans I'osydation de l'echinuline, alors qu'il s'en forme 
dans celle de I'hesahydroechinuline (5).  

La reaction de I'acide perbenzoi'que sur I'echinuline 
fournit un argument chimique direct en faveur de 1'610- 
rnent de structure 111 ( I ) .  Sous avons dkjh rapporte 
bricvement, dans sa  communication precedente, les 
reactions analogues sur I'hesahydrohchinuline e t  certains 
indoles (6). 

(1111 

Cli3 
I 

C l l 2 =  CI1 - c - Cool i  
I 
Llls  

(IV) 

En presence d'un exces d'acide perbenzoique Q 00. on 
observe la fixation de 3 atomes d 'oxyghe pendant le 
premier quart d'heure, d'un quatrieme pendant le quart  
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Gas Chromatographic and Mass Spectrometric Analysis 
of N-Methyl-1 -aryl-2-propanamines Synthesized from the 
Substituted Allylbenzenes Present in Sassafras Oil 
F.T. Noggle, Jr. 
Alabama Department of Forensic Sciences, Wire Road, Auburn, Alabama 36830 

C. Randall Clark and Jack DeRuiter 
Department of Pharmacal Sciences, School of Pharmacy, Auburn University, Auburn, Alabama 36849 

One method used for the synthesis of the illicit drug Kmethyl- 
1-(3,4-methylenedioxyphenyl)-2-propanamin (methyiene- 
dioxymethamphetamine, MDMA) involves the treatment of 
safrole with HBr to form the intermediate 2-bromosafrole, 
followed by bromide displacement with methylamine. The 
starting material required for this synthesis, safrole, may be 
obtained from sassafras oil which is isolated from the roots of 
the sassafras plant. In addition to safrole, sassafras oil 
contains other allylbenzenes such as eugenol and 4-allyl-1,2- 
dimethoxybenzene. Gas chromatography-mass spectrometric 
(GC-MS) studies show that these allylbenzenes may also be 
brominated and undergo amine displacement to yield the 
corresponding Kmethyl-1-aryl-2-propanamines. These studies 
also show that the regioisomeric 3-bromosafrole intermediate 
and 3-propanamine are not formed during this synthesis. 
Furthermore, the isomeric allylbenzenes isosafrole and 
isoeugenol that are generated In these reactions do not form 
stable bromo products and therefore no Kmethyl-l-aryl-l- 
propanamine products are produced during the course of the 
bromination and amine displacement reactlons. 

Introduction 

The various N-substituted derivatives of 1-(3,4-methylene- 
dioxypheny1)-2-propanamine (3,4-methylenedioxyamphetarnine, 
MDA) have been popular drugs of abuse in the past decade 
(1-3). The N-methyl derivative, 3,4-methylenedioxymetham- 
phetamine (MDMA, Ecstacy, or XTC) is perhaps the most 
widely abused drug of this series. MDMA is reported to have the 
unique ability to facilitate interpersonal communication by re- 
ducing the anxiety and fear that normally accompanies the dis- 
cussion of emotionally painful events (4). In recent years, other 
designer drug analogs of MDA including the N-ethyl (MDE) and 
N-hydroxy (NOHMDA) derivatives have also been encountered 
in forensic samples and appear to possess pharmacological ac- 
tivities comparable to MDA and MDMA (5). The continued de- 
signer drug exploration of the MDA series has resulted in legis- 
lation in recent years to upgrade the penalties associated with the 
clandestine synthesis and abuse of these compounds. 

A variety of methods have been reported for the synthesis of 
%IDA. MDMA. and related compounds (5.6). The most direct 
approach involves treatment of the commercially available 
ketone I-(3.4-methylenedioxyphenyl)-2-propanone (3.4- 
methylenedioxyphenylacetone) with ammonia or methylamine 
under reducing conditions as shown in Scheme 1. Based on this 
synthetic strategy. the availability of the ketone was controlled by 
the Drug Enforcement Administration under the Chemical Di- 
version and Trafficking Act in March of 1989. The restricted 
availability of the key ketone precursor has forced clandestine 
laboratory operators to seek alternative approaches for the syn- 
thesis of MDA and MDMA. One such alternate method em- 
ploys the natural product safrole. which is commercially avail- 
able or can be obtained by extraction or distillation of the 
sassafras plant native to the United States. Safrole may be bromi- 
nated with hydrobromic acid to yield 2-bromosafrole, which 
can be converted to MDA or MDMA by direct displacement 
with ammonia or methylamine, respectively (Scheme 2). It ap- 
pears that this latter approach was being employed by the oper- 
ator of a clandestine laboratory seized recently. In this laboratory, 
safrole was obtained by steam distillation of the roots of the 
sassafras plant, and then treated with HBr to generate 2-bro- 
mosafrole. In an earlier study we found that in addition to safrole, 
sassafras oil contains other allylbenzenes such as eugenol (4- 
allyl-2-methoxyphenol) and 4-allyl-1,2-dimethoxybenzene 
(Scheme 3). In the present study, gas chromatographic-mass 
spectral (GC-MS) methods were used to determine if the other 
allylbenzenes present in sassafras oil also undergo the bromina- 
tion and arnine displacement reactions to yield the corresponding 
N-methy I- I-aryl-2-propanamines. 

Experimental 

Gas chromatographic-mass spectrometric analysis. These 
analyses were performed using a Hewlett-Packard 59708 mass 
selective detector with sample introduction into the mass spec- 
trometer via a gas chromatograph equipped with a 12-m x 0.20- 
mm i.d, fused-silica column with a 0.33-pm thickness of methyl- 
silicone (HPI ). The column temperature was programmed from 
70' to 150°C at a rate of 15OImin and from 150' to 250" at a rate 
of 25OImin. 
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Bromination reactions. Samples of the individual substituted 

allylbenzenes (5.0 g of safrole, isosafrole, eugenol, isoeugenol, 
etc.) in 48% HBr (25 d )  were stirred at room temperature for 
7 days. The reactions were then quenched with the addition of 
crushed ice (25 rnL) and extracted with ether (2 x 50 mL). The 
ether extracts were evaporated to dryness under reduced pressure 
and the resultant product oils analyzed directly. 

Amination reactions. The crude bromination products (2.0 g) 
were dissolved in methanol (100 mL) containing 40% aqueous 
methylamine (20 mL) and stirred at room temperature for 4 
days. The reaction mixture was evaporated to dryness and the re- 
sultant oil dissolved in 10% HCI (50 mL). The aqueous acidic so- 
lution was washed with ether (2 x 50 d )  and then made basic 
(pH 12) by the addition of NaOH pellets. The aqueous base so- 
lution was extracted with ether (2 x 50 mL) and the combined 
ether extracts evaporated to dryness under reduced pressure. 
The resulting oil was analyzed directly. 

Synthesis of the standard N-methylaryl-2-propanamines. A 
solution of the appropriate ketone ( 10 rnMol), 1 -(3,4-methylene- 
dioxypheny1)-2-propanone or 1-(3,4-dimethoxypheny1)-2-pro- 
panone, aqueous methylamine (100 mMol), and sodium cy- 
anoborohydride (25 mMol) in methanol (25 rnL) was stirred at 
room temperature for 24 h. The reaction mixture was then evap- 
orated to dryness under reduced pressure and the residue sus- 
pended in dichloromethane (50 mL). The dichloromethane sus- 
pension was extracted with 3 N HCI (2 x 75 mL) and the 
combined acid extracts made basic (pH 12) with sodium hy- 
droxide. The basic aqueous suspension was then extracted with 
dichloromethane (2 x 100 rnL) and the combined organic ex- 
tracts dried over anhydrous sodium sulfate. Filtration followed by 
evaporation of the filtrate solvent gave the product arnines in the 
free base form. Treatment of the bases with ethereal HCl(50 mL) 
afforded the m i n e  hydrochlorides which were isolated by fil- 
tration and recrystallized from mixtures of anhydrous ether and 
absolute ethanol. The structure of the products were confirmed 
by IR (KBr) and 'H-NMR (deuterated DMSO). The purity of the 
product was established by GC-MS. 

Synthesis of N-methyl-I-(3,4-merhylenedioxypheny1)-3-pro- 

S c h e m e  1. Synthesis of N-methyl-1-(3,4-methylenedioxyphenyl)-2- 
propanamine (MDMA) by reductive amination. 

H Z  <:rcH3 0 r 

I CH,llHt 

(:rcH' N H C H ,  

S c h e m e  2. Synthesis of 1-(3,4-methylenedioxypheny1)-2-propanamine 
(MDMA) from safrole. 

panamine. Aqueous methylamine (20 rnMol) was added drop- 
wise to a stirred solution of I-(3,4-methylenedioxypheny1)-3-pro- 
pionyl chloride (10 rnMol) in chloroform (50 d )  and the mix- 
ture stirred at room temperature for 1 h. The mixture was then 
stirred at reflux for ca. 15 min and the solvent evaporated under 
reduced pressure, to yield an oil. The oil was partitioned be- 
tween 20% potassium carbonate (50 mL) and chloroform (50 
mL), and the chloroform layer separated. The chloroform solu- 
tion was then washed with 10% HCI (50 mL) and evaporated 
under reduced pressure to yield the intermediate amide. A solu- 
tion of the amide in THF (40 d )  was added dropwise to a sus- 
pension of lithium aluminum hydride (1 g) in THF (10 mL) 
stirred under a nitrogen atmosphere. After the addition was com- 
plete, the mixture was stirred at reflux overnight. The mixture 
was then cooled to room temperature, filtered, and the filtrate sol- 
vent evaporated under reduced pressure to yield the crude amine 
as an oil. The oil was partitioned between 10% HCl(50 mL) and 
chloroform (50 mL) and the aqueous layer separated and made 
basic (pH 12) with aqueous sodium hydroxide. The aqueous 
base suspension was extracted with chloroform (50 mL) and 
the chloroform removed under reduced pressure to yield the 
product amine in free base form. Treatment of the base with 
ethereal HCl afforded the desired amine hydrochloride. The 
structure of the product was confirmed by IR (KBr) and 'H- 
NMR (deuterated DMSO). The purity of the product was estab- 
lished by GC-MS. 

S A F R O L E  

E U G E N O L  

H 

4 - A L L Y L - 1 , 2 - D I M E T H O X Y -  

B E N Z E N E  
S c h e m a  3. Ailylbenzenes present in sassafras oil. 
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Results and Discussion 

In a recent report (7), three allyl-substituted benzenes were 
identified as components of the volatile organic fraction from the 
steam distillation of the roots of the sassafras plant. The major 
component was safrole (4-allyl-1,2-methylenedioxybenzene); 
however, appreciable quantities of eugenol (4-allyl-2-meth- 
oxyphenol) and 4-allyl- 1,2-dimethoxybenzene were also identi- 
fied (Scheme 3). This mixture of allylbenzenes was obtained 
from a clandestine laboratory involved in the synthesis of aryl- 
2-propanamines via the addition of HBr to the double bond of the 
allyl group followed by amine displacement of the bromide. 
The major aryl-2-propanamine obtained from treating the bromi- 
nated sassafras oil with methylamine would be 3,4-methylene- 
dioxymethamphetamine (MDMA, Ecstacy, or XTC). This 
method for the preparation of MDMA circumvents the need for 
controlled precursor chemicals by obtaining the key interme- 
diate, safrole, from the plant material. 

In this study, authentic samples of each of the three allyl-sub- 
stituted benzenes found in the sassafras distillate were subjected 
to the bromination-amination procedure. The goal of this work 
was to determine if these allyl benzenes would yield arnine prod- 
ucts similar to MDMA. The arnine product from the treatment of 
safrole in this manner would be 3,4-methylenedioxymetham- 
phetamine, MDMA (Scheme 2). The chromatogram resulting 
from the GC analysis of the amine from safroie is shown in 
Figure 1. The chromatogram shows one major component 
eluting at 7.2 min and displaying a base peak at mn/z 58 and a 
molecular weight of 193. The chromatogram does not show any 
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Figure 1. GC-MS analysis of the amines isolated after treatment of bro- 
rnosafrole with rnethylamine. 
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Scheme 4. Synthesis of 1-(3,4-methylenedioxyphenyl)-3-propanamine. 

other major components in the amine product prepared from 
safrole. This mass spectrum is consistent with that obtained 
from an authentic sample of MDMA prepared from 3,4- 
methylenedioxyphenyl-2-propanone and methylamine via re- 
ductive amination with sodium cyanoborohydride (Scheme 1 

The bromination of the isolated double bond in safrole could 6 
yield the 3-bromo intermediate as well as the 2-bromo regio~so- 
mer. The bromination at the terminal carbon to give 1-(3, 
4-methylenedioxypheny1)-3-bromopropane, followed by dis- 
placement of bromide by m e t h y l a m i n e e y i e l d  the 3-methyl- 
aminopropane regioisomer of MDMA. Although no 3-methyl- 
amino isomer was observed in the GC-MS analysis of the 
amination product from safrole following treatment with HBr, an 
authentic sample of N-methyl-1-(3,4-methylenedioxypheny1)-3- 
propanamine was prepared to validate the specificity of the anal- 
ytical method. This m i n e  was prepared from 1-(3,4-methylene- 
dioxypheny1)propionic acid via methylamide formation followed 
by amide reduction with lithium aluminum hydride to yield the 
corresponding amine (Scheme 4). These two arnines were sub- 
jected to GC-MS analysis yielding the chromatograms and 
spectra in Figure 2. This analysis was done under the same con- 
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Figure 2. GC-MS analysis of the regioisomeric Kmethyl-1-(3,4-methyl- 
enedioxypheny1)-2- and 3-propanamines. 
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Scheme 5. El mass spectral fragmentation pattern for the Wmethyl-1- 
aryl-2-propanarnines. 
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ditions as described for the chromatogram in Figure 1. The two 
regioisomeric amines are well resolved in the chromatogram 
(Figure 2) and the peak at 7.225 min for MDMA matches the elu- 
tion properties for the major component in the safrole-derived 
amines in Figure 1. The base peak in this spectrum at m/z 58 is 
consistent with the 2-methylaminopropane side chain and is likely 
the result of the amine-dominated fragmentation illustrated in 
Scheme 5. The peak eluting at 7.721 min and yielding a base peak 
at m/z 44 is the 3-methylaminopropane isomer. The m/: 44 frag- 
ment arises from a similar fragmentation reaction from the 3- 
methylaminopropane as shown in Scheme 5. 

The results of this experiment show that only the Zamino- 
propane (MDMA) is produced in significant quantities via the 
treatment of safrole with HBr followed by methylamine as in 
Scheme 2. Furthermore, the gas chromatographic conditions used 

I 
i for the analysis of amines (as in Figure 1) are clearly capable of J 

resolving the regioisomeric 2- and 3-propanamines (Figure 2). 
The second allyl-substituted benzene identified in the plant 

distillate was eugenol. This compound was subjected to the same 
analogous reaction conditions as safrole, i.e., treatment with HBr 
followed by methylamine. The amine fraction from the reaction 
mixture was subjected to GC-MS analysis to yield the chro- 
matograrn and accompanying spectrum in Figure 3. Again. one 
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Figure 3. GC-MS analysis of the amines isolated after treatment of bro- 
moeugenol with methylamine. 
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Flgure 4. GCMS analysis of the amines isolated after treatment of 
brorninated 4-allyl-19-dimethoxybenzene with methylamine. 

major amine component was identified which, based upon the 
fragmentation data, is the 2-propanamine (m/z 58) product. This 
2-propanamine is the result of b r o ~ d e  ion displacement from the 
major bromine addition site, the 2-position. Thus, this experiment 
shows that the 2-propanamine product of eugenol is a likely com- 
ponent of the amine fraction obtained from HBr and methyl- 
amine treatment of sassafras oil 

The third substituted allylbenzene, 4-allyl-1,2-dimethoxy- 
benzene, was subjected to the same synthetic procedure as de- 
scribed previously. Analysis of the arnine fraction yielded the 
chromatogram and spectrum in Figure 4. The product is com- ! 

posed primarily of one amine which appears to be the N-methyl- j 

2-propanamine based on the characteristic m i n e  dominated 1 
fragmentation pattern with a base peak of m/Z 58. Independent 
synthesis of this amine from 3,4-dimethoxyphenylacetone via 
reductive amination confirmed the identity of the major com- 
ponent in Figure 4 as N-methyl-1-(3.4-dimethoxypheny1)-2- 
propanamine. 

In a previous report (7), the analysis of HBr-treated sassafras 
oil showed the presence of isosafrole, which was not identified 
in the original oil prior to HBr treatment. It was theorized that 
this product formed from elimination of HBr from 2-bromosaf- 
role as shown in Scheme 6. The readdition of HBr to this com- 
pound could yield the I-bromosafrole intermediate and the 1- 
propanamine product upon treatment with methylamine. 
Although this product was not identified in the amine fraction 
from sassafras oil, the failure to identify such a product could be 
because of a lack of necessary instrument sensitivity or of the 
complexity of the sample. In a effort to determine the reactivity 
of this isomeric olefin, isosafrole was subjected to treatment 
with HBr under the reaction conditions outlined in Scheme 2. 
Analysis of the product solution showed only the presence of the 
starting material isosafrole; no bromine-containing organic com- ! 
pounds were detected. Thus the conjugated double bond in 
isosafrole does not add HBr under the same conditions as safrole. 
Therefore, any isosafrole generated via HBr elimination would 
not undergo readdition and should accumulate in the reaction 
mixture. Similar studies were conducted with isoeugenol which i 
may have formed from eugenol in the original sassafras oil. The i 
reaction of HBr with isoeugenol was also unsucqessful under the 
conditions used for HBr-addition to the unconjugated double 1 
bond in eugenol. 

In summary, these experiments show that HBr treatment of the 
various substituted allylbenzenes found in sassafras oil yields 
predominantly the 2-bromopropane intermediates. Methylamine 
displacement reactions with these bromo intermediates yields the 
N-methyl-1-aryl-2-propanamines as the major components. The 
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Scheme 6. Formation of isofarole from safrole. 
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2-propanarnines o f  eugenol and 1-allyl-3, Cdimethoxybenzene 
are likely components o f  MDMA samples prepared f rom sas- 
safras oil. 
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alc. and glacial AcOH give 91 g. o - C H ~ ( C O ) Z N C H Z C ~ H ~ F - ~  alk., the oily layer extd. with GHs, and the G H t  removed 
(MV), m. 132-4'; 70 g. X N  heated with 65 g. 40% NaOH, give a sirupy ~ - E ~ ~ N C H I C H I N H  analog (X) of VII (pinolo. 
cooled, stirred with 140 g. 34% HCl 2 hrs. with heating, nate, decomp. 156-7'; picrate, m. 94-7'; methiodide, 
dild. with 11. water, filtered, the filtrate evapd. to dryness, gelatinous). VI. Syntheses of isoquinoline compounds 
and the product recrystd. from alc. give 37 g. (XI, R4 = a having a dialkylaminoethyl radical. Masao Ohara, Kozo 
F) (XV), m. 265-8"; 20 g. XII, 8 g. NHdSCN, a2d 36 ml. Mochizuki, and Yoshio Deguchi. Ibid. 939-41.- 
PhBr heated on an oil bath 1.5 hrs. a t  143-50 , cooled, PhCH20C6H4COCl (XI) (prepd. from SOCl* and the acid) 

. filtered, dild. with water, filtered, and the product washed condensed with I to sirupy o-[~,~CH*O;GHICH(OM~)- 
with water and dried give 18.5 g. PRbGHcCHzXHCSNHz CHMeNHCOIGH4OCHzPh-o (XU); 5 g. XU in 30 ml. 
(XVI, R L  = Br) (INII), leaves, m. 157-8' (from H20); -xylene boiled 1 hr. with 9 g. POClr, cooled, petr. ether 
30 g. XIII, 15 g. NHISCN, and 50 ml. PhBr heated 1 hr. a t  added, the clear upper layer decanted, the residue dis- 
145-50' and treated a s  above give 28 g. (XVI, R6 = C1) solved in MeOH, filtered with C, and the filtrate made alk. 
(XVIII), leaves, m. 13S9.5'; 25 g. XV, 13 g. IVKSCN, and with NH4OH gives sirupy 1-(o-benzyloxpphenylt3-methyl- 
40 ml. PhBr heated 45 min. a t  150-5' and treated as above 6,7-methylenedioxyisoquinoline (XIII); 1-(m-benzyloxy- 
give 24.3 g. (XVI, R6 - F) (XX), leaves, m. 125-7'; 12 g. phenyl) isomer (XIV), m. 115-17'. XI11 (2.5 g.) in 30 ml. 
XYII in 30 ml. water treated with 8 g. IIA dropwise, stwed 20% HCl with a small amt. of MeOH heated on a water bath 
2 hrs. with heating, dild. with water, filtered with C, 4 hrs., filtered with C, the filtrate treated with Na2CPI, 
neutralized with NaOH, and the ppt. filtered, washed with the ppt. filtered, treated with dil. NaOH, the insol. portion 

,--filtered off, the filtrate treated with satd. NHdCl, and the 
water, and recrystd. from ale: give 6.3 g. S.C(NHCH2& ppt. filtered and recrystd. from alc. give 1 g. I-(O-HOCH~) 
v ailalog (XVj of XUI, plates, m. 146'; I-(m-HOCsH4) isomer, 
I.I&a-p):N.CH:CH (XX, Re = Br) (XXI), m. 130-1'; plates, m. 268'. XV (0.7 g.), 3.5 g. 2% EtONa, and Ett 
20 g. X .  and 15 g. similarly give 12 g. (XX, R' P NCHzCH2Cl with a trace of NaI boiled on a water bath 4 
C1) (XXII), m. 129.5-131 - 18 g. XM ando15 g. IIA give C hrs., cooled, the ppt. filtered off, the filtrate concd. in  wcuo, 
11.6 g. (XX, R6 = F) (d), m. 130.5-2.0 . XX1 (13 g.) the oily layer extd. with We, the ext. treated with dil. 
in 120 ml. dry C H s  heated 30 min. with 3 g. NaNH*, treated HCI, the HCl layer made alk., the oily layer taken up with 
with the free base of VA (10 g. VA neutralized with NaOH &He, and the CsHs removed give 0.6 g. sirupy 1-(o-Etr 
and extd. with CJIs), refluxed 4 hrs., water added, the prod- - NCHzCHzOGH4) analog (XVI) of XV; picrate, needles, m. 
uct washed with water, extd. with dil. HCI, the ext. made 184-6'. methiodide, gelafmous. ! - ( ~ - E ~ z N C H ~ C H ~  
alk. with NaOH, extd. with C&I, and the ext. dried with O C ~ H , ~  analog (m), sirupy; XVII picrate,*m. 161-2'; 
K2COa and distd. give 11.3 g. (69%) R'(p-RaCsH4CHI)- FVII.MeI, granules, m. 75 ; INII.MeBr, gelatinous. 1- 

(PEtrNCH?CHzOCaHd) analog (XVIII) of XV, sirupy; 
NCH2CHzNMez [ X W ,  R7 = (S.CH:CH.N:~- (XXV), d picrate, decomp. 238-9'; methiodide, needles, m. 120'. 
R8 = Br] , be.) 203-4' (HCl salt, m. 16441~); 12 g. m, Similarly, 0.7 g. XV and 0.3 g. M~:NCH~CH~CI  give a sirupy 
3 g. h'aSH2, and 12 g. VA give 11.2 g. (70.6%) ( X W ,  R7 = I - ( P M ~ Z N C H ~ C H Z O C O ~ )  analog (m) of XV; ~icrate, 
XXV, R8 = Cl), b6.) 1924'  (HCl salt, m. 157.5-8'); 10 g. needles, m. 158-61 ; methiodide, gelatinous. 1-(m- 
XXIII, 3 g. NaNHz, and 10 g. VA give 9.6 p. (71.4%) M ~ ~ N C H Z C H Z O G H ~ )  analog (XX) of m, sirupy; picrate, 
( X m ,  R7 = XXV, RE - F), be.& 172-4' (HCI salt, m.-m. 19C-2'; methiodide, leaves, m. 140'. 1-(p-M* 
156-6.5'; rnaleic acid salt, m. 112-12.5'. K. Kitsuta NCHtSHzOCsH4) analog (XM) of XV, solid; piaate, m. 

Utilization of safrole as a medical raw materia!. V .  Syn- 207-11 . Me I-methyl-6,7-methylenedioxy-3-isoquinoline 
theses of i m i b o l e  thiwle compounds, M~~~ wboxylate (XXII) (1 g.1 and 1 g. EtiNCHzCHzOH heated 
ohara ( I ~ ~ ~ .  pharmaceutical R ~ ~ ~ ~ ~ ~ ~ ~ ,  ~ ~ ~ ~ ~ i ,  ~ ~ k ~ ~ ) .  e on an oil bath 6 hrs. a t  150°, the volatile substance removed 
J. Pharm. Soc. Japan 72, 93&8(1Qj2); cf. C.A, 46, llm6h. in Vacua, the residue taken up in 3% ACOH, filtered, the 
-3,4CH?O2GHsCH(0Me)CH(NH~)Me (I)  (1 g. . 1.3 g. filtrate made alk., and the free base filtered and recrystd. 
PhCH2C(OEt): XH.HC1, and 0.5 g. Sa?COa in 10 1x1. Et20  from give the EtzNCH2CHz esoter XX1ll. C1#Ha 
mixed well, allowed to stand overnight, water and Et20  0bN2.0'5H?09 white m. 69-71 . K. IGtsuta 
added, the Et10 layer distd., the sirupy residue dissolved- 2-Mercapto-4,5-diphenylimidazole derivatives as possible 
with alc. HC1, filtered, and the filtrate cooled give 1 .: g. 3:4- s~mpathomimetics. M. Vivekananda Bhatt, Balakrishna 
CH~O*C~HJCH(OM~)CHM~NHC( : SH)CH2Ph (I1 . white Harihara Iyer, and Praphulla Chandra Guha. J. Indian 
plates, decomp. 250-1' (from dil. alc.). 3,4CH202&H1- Inst. Sci. 31A, Pt. 4, 43-jO(1419); cf. C . A .  42,8799b.-The 
COCHBrMe (111) (2 g.), 1 g. MeC(: SH)NH2.HCI. a:ld 3 g. f compds. listed in C.A. 42, 87996, were synthesized to study 
NatCOi fused 2 hrs. a t  160°, cooled, heated wlth d::. HCl, the ~han-nacol. effect of a phenethylamine structure, an 
filtered, the filtrate made alk. u ~ t h  S H 4 0 H ,  the oily layer alkylthiopseudowea residue, and an imidazole ring in the 
extd. with AcOEt, the AcOEt removed, and the residue same compd. and to test the effect of different altyl or aryl 
treated with MeOH-HCl give 2,Sdimethyl-4-(3,4-methyl- groups attached to the S of the mercapto group. There 
enedioxphenyl)imidazolc (IV); IV.HCI, decamp. 23T-g0. -are discrepancies in the m.ps. reported in the 2 papers for the 
111 (3 g.), 3 g. PhCH2C(:NH)NH2.HCl, and 4 g. .icONa following 43-diphenylimidusolc derivs. (earlier values given 
heated 4 h n .  at 1+60°, cooled, dil. HCI added, thi. mixt. In parentheses): 2(3-hydr~xyeth~lthio)  178' (167'); 
filtered, the filtrate made alk. with S H 4 0 H ,  the oi:\. layer 2(2,4.6-trinitro~henvlthio), m. 250' (186'); l-(pmeth- 
extd. with &Hs, the C6Hs removed, and the residue treated ~xmhenyl ) ,  m. 397" (given as 1 - ~ t o l y l  in the earlier abstr.); 
with MeOH-HC1 give 4-(3,4methylenedioxyphenyl)-5- 2-benz~lthio-l-(P-nlethox~~hen~l), m. 161.2' (191-2'). 
methylimidazole (V); V.IICI.O.5H?O, white needle;, de- D. K. Emory 
comp. 227-30'. I11 (10 g. ) and 3 g. (SHz)?CS in 100 ml. Synthesis of B-aminocyclohexanepropionic acid and some 
hot alc. allowed to stand overnight give Zamino-&(3,4- denvatives. V. M. Rodionov and T. S. Kiseleva (D.1. 
mcthylenedioxypheny1)-5-methylthiazole as its HBr snlt -Mendeleev Chern. Tech. Inst., Moscow). Izvesl. A M .  
(VI), m. 207-lo0, which, dissolved in a large arnt. of water, Nauk S.S.S.R., Otdel. Khim. Nauk 1952, 27g-%.-Cy+ 
made alk., and the ppt. filtered and recrystd. from alc. gives hexanone (49 g.), 61 g. CICH?CO,Et, and 100 ml. dry GH* 
7.6 g. of the free base (VII), plates, nl. 185-6O; VII.HC1, treatcd gratlually with EtONa (dry) under 15' (amt. of 
~leedles, decomp. 321-3". VII (3  g.) in 30 ml. CsHsN treated EtONa u~~stated) ,  stirred 4 hrs., and heated 48 hrs. on a 
with 3 g. p-AcNHGH4S02Cl portionwise, boiled 10 hrs. on stearn hath, gave, after diln. with HzO, washing the 
an oil bath, the solvent rctnovcd in vacuo, the residue treatcd layer with 3% AcOH, and distn., 73% E t  a,l-epoxy~)rclw 
with dil. NaOH in exccss, the insol. portion filtered, acitii- hcsaneacetate (Et  I-oxospiro[2.5]-octane-karboxylate) 
fied, and the ppt. filtered, washed with water, and recrystd. (I), bo Il%lC,"; with NaNH? catalyst the yield is 50%. 
from C'HsX-EtOH gives 3 g. Z(PAc5HCsH4SOzSH) ana- - I (67 g.) atlded to 9.2 g. Na in 220 ml. abs. EtOH, cooled to 
log (m) of VII, granules, In. 21617 ; 3 g. VIU In 40 ml. 15', and dild. with 8 ml. H 2 0  gave 90% corresponding Na 
EtOH-Hz0 (1 : l )  co~itg. 10% NaOH, boiled on a water salt. This (350 g.) in I50 ml. H 2 0  is treated 
bath 2 hrs., water added, the alc. removed, the residue with 150 ml. 1:1 &SO4 with simultaneous passage of a 
filtered, the filtrate made to pH 5 with dil. AcOH, and the stream oi steam through the soln., giving a distillate 
product filtered and recrystd. from alc. give 15 g. S(p- i hexahydrobenznldchyde which is collected in ice water; the 
HzNCsH4SOz?jH) analog (1x1 of VIII, needles, m. 219-21". upper layer of the tlistillate is sepd., taken up in 50 ml. 
VII (2 g.)  in 30 ~ n l .  xvlcne heatetl 7 hrs. \vith 3 g. Et?SCH3- EtOH, satd. \rith YIIj with shaking and cooling, the su5; 
CHzCl 011 all oil bath, tile xyleue re~noved in vaclrn, the pei~sio~l of the aldehyde-NH3 ppt. allowed to stand 
residue treated with dil. AcOH, filtered, the filtrate made hrs. i n  silu, filtered, and the filter cake washed with EtOH 
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NIH4.Hz0 refluxed 0.75 hr. in 20 cc. O(CH2CH?OH)1, the 1-ethylnaphthalene. S. I. Sergievskaya, T .  S. Safonovoi- '. 
temp. raised to 200' by removing the H20, the mixt rduxed and G. Ya. Uretskaya. /. Gen. Gkm.  U.3.S.R. 27,823.6 
4 hrs.. cooled. poured into H30, acidified, eutd. with EtOAc, (1957)(English translation).-See C . A .  51, 16376~. . 
:~nd  the product crystd. gave 1.2 g. RCH?CH?CH&IeCOtH B . M . R .  :- iv), m. 7-8 '  (ligroine). Xm (0.9 g.) c~clized as de- a Antispasmodics. X. Syntheses of aralkylamines. ypl,< 
scnbed above with PC18 and SnCI, gave 1,2.3.4-ternhydro- taka G s u y a  and Kyo Fujie (Uniu. Tokyo). Y a h g a h  
2.5.6.7,SpentamethyI-14ronaphthalene (m), m. 57-8' Zasshi 78, 551-3(1953); cf. C.A. 50. 73mh.; 52, 165g7t.- 
(ligroine). XIV (0.36 g.) in 5 cc. EtzO gdded under N to a ;MeCO(CH2)z.mtz (I) (1 g.) in 20 ml. Et10 treated dmp*: 
soln. prepd. from 7 g. Me1 and 0.7 g. Lip most of the EtzO with 1 g. MeI, kept overnight, the ppt. liltered off, taken u6-; 
removed after 6 hrs., 20 cc. CHs added, and the mixt. re--in 3: 1 MezCO-EtOH, and E t 2 0  added gaxe I .Md,  m.,d, 
fluxed 3 hrs. and decompd. in ice and HCI gave 1,2dihydro- 161'; similarly is prepd. I.Et1, m. 1Y5 . Bz(C&);' . . 
3.1,5,5,7,~haarnethylnaphthalene (XV), m. 89-90' (ale.). NEt2 (n) gave II.HC1, m. 108-LO0, *.hfeI, m. ldO*.$ 
XV (0.11 g.) and 0.6 g. 30% Pd-C h a t e d  in retluxing GHaCls and II.EtI, m. 191". .A miut. of 40 g. 2-acetyl-5,6,f&,GT 
under CO? required 7 hrs. for completion of the reaction; b tetmhydronaphthalene. 35 g. Et,NH.HCl. 14 g. (9k.h. 
the product, isolated through its picrate and distd., gave 60 and 105 ml. E ~ O H  rauxed  2 hrs., then 2 more hrs. ~ t h  3 
mg. I, m. 4%.50° (>JeOH); S-CIH,(NO~)J comple~. m. 1%- addnl. (CH30)., the soln. concd., the residue in dil. B& !.". 
9'; picrate, m. l~ .? ;~ ,  unstable. IVa (5 g. ), 3.5 g. Et- washed with EkO, made alk. with K2COI, the product ertd. 
COCI, and 5 g. illCl3 in CH?Cl? gave 7 g. 5-propionylprehni- with Et?O, dry HCI gm passed in, and the miut. held a t  Q*. ; 
tene (XVI), bo.? 104', nb2 1.5345. XvI (6.4 g.) and 5.4 g.-gsve 35 g. 2-Jiefl;yhminorthyl 5.6.7,S-ktrahydr0-2-mp~rf,,.~. 
Br in CC14 as above gave 7.7 g. a-bromo-.i-propionylprehni- k e f o ~  (m), m. 107". PhMgBr (0.81 g. Mg and 5.23 i; . i 
tene (XVII), m. 36.5-7.3' (ligroine). X M  oxidized with phBr in EtzO) treated dropwise with 5 g. XU, kept overnight; .; 
NaOBr gave X. CHz(CO?Et)z (4.6 g.) added to 0.66 g. Na retlured 2 krs.. cooled a t  0°, the product decompd. w' 
in 15 cc. dc.,  left 2 hrs. with 7.7 g. XVII in 10 cc. alc. a t  60°, H,O contg. 1.78 g. ?3H4C1, the E t 2 0  layer stirred with 1076: ,- 

the alc. removed, and the product isolated in the usual man- HCI, and the HC1 layer made alk. with Na2COa, extd. *, ' 
ner gave 6.4 g. of the ketol ether (XVI*), br.1 10*loO; Et20 ,  m d  treated with dry HCl gas yielded 21% 1-phcnyC: 
XYlII reduced Fehling soln., and with retluxing aq.-alc. 1 - ( 5 , 6 , 7 , S - t e t r a h ~ d r o - 2 - ~ p h t h y 1 ) 3 - d ~  
KOH gave X. Methyisucc~ic anhydride (4.3 g.) and 10 g. HCl (IV), m. 223' (MeOH-EtlO). Simiiarly y e  0repd.l. - 
AlCls in30 cc. PhNO:!added a t  0' to 5 g. N a  in 5 cc. PhNO?, - RR1C(OH)CH?CH2R' (V) (R ,  R', R*, m.ps. of the  dl salt,'. 
the mist. kept 1 hr . 3t room temp., decompd. with ice and methiodide, and ethiodide given): P h .  Ph,  N n r ,  202'. 19ao, 
HCI, and the PhXO? steamdistd. gnve 2 g. XII; no other 307-8"; PA, P h .  piperidino, 23S0, 214-:so, 20e-5'. V: 
pure component was isolated from the residual mixt. Re- (K.R1,1<1, and b.p.,'nlm. of free base given): H ,  Ph, N a ' '  
;~c t io~l  in (CH?CI)? as described by .\badir (loc. cit.! gave d 115-.205/5: Me,  If, .VEtr, R8.S0/7. HCONII.? [from 192g. 
%c70 RCOCHbleCH:CO?H, m: 112", reduced by the Clem- (h714)2C03 and 2.70 g. HC09HI and 5 g. PhlCHCH& 
nlensen method to the butyr~c acid, m. 106-7'. CH?:- hmted 12 hrs. a t  182-j0 yielded (j0% p11?CHCHzCHMe~;  
CHCIS?CHh.[e.-\c (7.3 g.) left 4 hn .  a t  35' with 5.2 g. IVa HCI salt, m. l;jO; picrate; ru. l;Sa. H C O m M e  (from 
: ~ n d  12.8 g. AlCL arid the product sepd. as usual p v e  11.2 g. 30 g. bfe.C'H: and 30 g HC02H) and 7.5 g. PhzCHCHA 
LII, colorless oil. h~ 159", t ~ b s  1.514s8; semicarbnzone, m. - h a t e d  18 hrs. a t  150°, cooled, H20 added, the product ead. 
1%?-4O. LU oxitlizerl with concd. HNOI at  175-80' gave wit11 Et.0, the ert.  concd., the residue and PO ml. concd. 
VI. EU, (2 g.) in 10 cc. Et?O rcduued 2 hrs. with 0.31 g. t!C1 heated 3 hrs., kept overnight, and the ppt. filtered @' 
Li.-\lh'd In EttO gave bIeCHP.CI~?CH>IeCH(OHj31e (XIX), and recrystd. from H 2 0  yielded 70% Plr?CHCHICHM*.' 
bn.m 112'. XIX (1.5 g.) added st LO0 to 2 g. concd. HtSOd, .VH.lfc (VI! 3s HClsalt, m. 172-2'; free base. b 170'. Or,', 
stirred C hrs. a t  roonl temp., and ice added gave an oil, h. 1.3 g. Ph?CHCH2.1c in EttO, 1.2 g. 35% MeAW2, and O.5g. . 
122-So, with no OH mar. in the infrared spectrum. -11-Hg heated 15 hrs. a t  m o o ,  the .-\l(OH), filtered off, the 
i 11.2 5.) ~ d d e d  dropwise at  room temp. to IV (from 125 g. filtrate concd., and th: residue trmted with HCI yielded ... 
P.:O, and J O  cc. concd. H J P O ~ ) ,  the miut. heated 5 hrs. a t  
12.5:;0°, cooled, dild. with H?O, eutd. with Et.0, and the- 
product distd. gave 2 fractions: 4.2 g., b o . ~  10C-3', and 3.2 
g., bn.,,; 12-5-30'. The 2nd fraction gave 1,3,3,4,6,;-C~~HZ- 
Aled rn. 143-t0, X 3 7 ,  and 393, log c 4.90, :l.Y1; p~cmte. m. 
19-t;iU ; 2 $4,:-trinitroduorenone complex, m. 2Oj-6'. The 
1st fraction was redistd. and collected as an oil, hi.# 140°, 1 
n v  1.5441, h 220, 255!295) mM. log c 4.24, 3.60 (2 .06) ,  de- 
colorizing Br in H20 and KMnO, soln. and giving a yellow- 
brown color with C(?iO?),, with dil. HNOI a t  175-80' it 
yielded VI; it mas recovered after being heated 100 hrs. a t  - 
SIOo in a sealed tube with Se; a t  360' (70 hrs.) charring oc- 
curred. IX (18.5 g.) reflused 3 h n .  with 4 g. Li.llH4 in 20 
cc. Et?O gnve 14 g. 541-hydroxyethy1)prehnitene (XX), bl 
:?lo, m. 3-4' (ligroine). XII (5  g.) and 0.5 g. CSHSN jn 
250 CC. Et20 treated dropwise at  -25' with 3.2 g. PBrs In g 
5 0  cc. Et?O, the mixt. stirred 0.5 hr. a t  -25', poured the 
next morning into ice H20, and the Et?O layer sepd., washed 
with NaHCO, soln., and tlistd. gave 4.5 g. .i(l-bromoethy1)- 
prehnitene [XXI'I, rn: 48" (ligroine). b0.05 90'. In one expt. 
in which crude XXI trom 10.6 g. XX was distd. a t  120°/0.15- 
mm., HBr was evolved, and, in addn. to a small 3mt. of m, 
6.3 g. of a hydrocarbon, b0.16 200°, m. 169-7O,'(C6Hs), was 
obtained; its ultraviolet absorption was very similar to that 
of 9,lO-dihydroanthracene and it may possibly be 9,lO-di- 
hydro- 1,2,3,4,5,6,7,SS9,l~demmethylcene formed 
by condensation of 2 moi XXI; it was recovered after heating 
with Se at  310'; a t  340' for .iO h n .  the product was charred. 
MeCHRMgBr (from 0.49 g. of the above bromide and 0.05 
g. Mg) in 20 cc. EtzO added dropwise to 0.25 g. MeCHAc? - 
I'XXII) in 20 cc. E t20  a t  -YOo, the suspension added slowly 
h e r  4 hrs. to a cold soln. of NH4C1, and the mixt. eutd. with 
Et?O, gave 0.35 g. MeCHRCMe: CR-Me, prisms, m. 220-3°, 
x 270,279 mp, c 3.98.5.94. XXXI (32 g.), 18.5 g. (CHtOH)!, 
nnd 100 rng. p-&ftleCs&SOqH in 400 cc. C ~ H I  reilured 20 hrs. 
gnve 25.6 g. of the ketal. b0.1 60°, n2D0 1.4411. -(21 g.) 
:end 16,g. HSCH?CH:!OH gave 16 g. of the hemlthloketal, 
ho., .% , naz 1.4St30. Be K. wasson 

Nitration of 1-ethylnaphthalene, Cnitro- and 4,Sdhitro- 
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methylpropane-2-thiol (X) were either synthesized or puri- 
fied, and their ultraviolet absorption spectra recorded and 
correlated. Syntheses of Znaphthylmethyl 8-hydrox!.- 
ethyl sulfide (XI), and 1,s-bis(&naphthylmethylthio)pen- 
tane (m) are also described. Com. II pretixtd. with hot 
XleOH treated with aq. KOH, addn. of mineral acid pptd. 
the thiol, the collected, washed, and dried ppt. was recrystd. 
gave II, m. 81.S-2.4' (alc.), II (64 g . )  in 260 ml. alc. fil- 
tered through a medium porosity sintered glass funnel, the 
residue discarded, the filtrate refluxed 1 hr. with 50.4 g. io- 
dine with 800 ml. MeOH, the ppt. washed with 95% alc., 
then with H20, oven dried, and recrystd. gave 51.5 g. IV, m. 
141.8-3.6" (CHCll). I1 K salt (0.086 mole) in aq. alc. re- 
fluxed 2 hrs. with 12.7 g. PhCH?Cl in .50 ml. alc., unreacted 
II removed by extg. with hot 10% KOH, the residual sulfide 
washed with H 2 0  and w s t d .  gave 10.6 g. V,  m. 89.8-90.5' 
(alc.). 1-Naphthylmethyl benzyl sulfide (XIII), XI, MI, 
and VI were prepd, by the same general procedure as that 
used to prep. V. The following results were obtained (sul- 
fide, rr.p., recrystn. solvent, yo crude yield, reactant thiol, 
halide given): V, 89.8-90.5', alc., 49, XI, PhCH2C1; 1- 
naphthyl phenyl sulfide (XIV), 39-40.5', 95'5 alc., 12, 11, 
PhI; 2-naphthvl phenyl sulfide (XV), 5O.F1.7", abs, alc., 
18, II,  PhI; XILZ, 57-T.3', 95% alc., 85, W. PhCH2CI; 
XI, 52-%5', 65% alc., 100. Vm, HOCH2CHZCl; XII, 
97.6-8.6 , CHC13-CsHlr, 34, pentamethylene disulfide, 2- 
bromomethylnaphthalene; Kt, -, -, 78, II, CH2:- 
CHCH2Br. 11 Na salt (25 g.) rduxed 3 hrs. a t  188' with 
8.4 g. Phl and 1 g. Cu powder, mist. cooled, dild. with CaH6, 
filtered, CsH6 distd. together with the PhI, and the residual 
product fractionally distd. gave the following fractions: 
(1) 0.5 g. orange oil, b o . ~  12,i-37' (Ph?S); (2)  12.4 g. yellow 
oil, bo.26 14-1-56', m. 47.550'; (3) 6.0 g. yellow oil, b0.a 
l S 5 ' ,  m. 3F-41°; (4)  3.6 g.,  amber oil, bu.9~ 170-923' 
(dinaphthyl sulfide); ( 5 )  2 g. black greiztsy solid residue. 
Recrgstn. of fraction 2 gave 5.7 g. XV. Kecnstn. of frac- 
tion 3 from 93% aaq. alc. gave 3.3 g. XIV. Extg. 10 g, crude 
ll with several 100 ml. portions of CHCL. and removing the 
solvent from the a t .  gave 7.4 g. 11, m. 73-7'. The CHCL 
insol. residue was primarily a metallic powder which de- 
compd, with mincral acid. I I  (4 g.) treated with 5.06 g. 
2.4-(0zh')?CaHjC1 in alc. pave 6.57 g. dinitrophenyl suhide 
(XVI). Careful repeated fractional recrystn. from hot 2: 1 
a1c.-Cat gave 5.21 g. XVI, yello~r solid, m. 149-SO0, and 
0.33 g. N, m. 141 .,5-2.6' and about 1 g, of a solid, m. 102- 
3 j C ,  helievec! to bp a m k t .  of IV and XYI. Eo  trace of the 

-cr-2,.$-dinitrophen).1 sulfide could he found. 1-Chloro- 
~nethylnaphthalene ( X M )  was converted to V I I  by the 
method of Urquhart, et al. [Org. SynLiaescs Coll~ctivc Vol. 
III, ,763(1955)]. X W  (19.4 g , )  rduxed 7 hrs. with 8.4 
g. CS(NH?)? and 60 ml. 98y0 aq,  alc., treated with 6.8 g. 
NaOH and rduxed another 2 hrs., most of the alc. removed, 
the residue acidified, treated with brice, and extd. nvit1l 
C&, the ext. washed and distd. gave 17.5 g. of yellow oil 
consisting of the desired VII of 91.2% purity. Distn. gave 
' 15.1 g. MI, bo.6 142-S0, n v  1.6626. Vm was similarly 

prepd . 2-Methylnaphthalene gave 2-bromon~ethplnaph- 
thalene; this was converted to  79.9% crude VIII and puri- 
fied to 9.5 g. good VIII, m. 47.2-7.7' (alc.). Hydrosulfu- 
rating crude 1-methylallylnaphthalene (XVIII) gave X. P. 
Grignard reagent obtained by the interaction of 104 g. 1- 
bromonaphthalene (XIXI with 12.3 g. Mg in 500 ml. EttO 
under N treated, first, with 50 ml. anhpd. EtzO and 200 rnl. 
anhvd. C&, then, with 0.500 mole quantity of 6-methallyl 
chloride during 0.5 hr., the system reftured 2 hrs., hy- 
drolyzed with 330 ml. 10FO HSO,, the layers sepd., Et20, 
8-methallyl chloride, and C+He removed, and the 89.4 g. 
residual oil distd. gave 57.9 g. crude XVIII, bo.@ 128-32". 

contained some XIX but was used without further puri- 
fication. CNde treated a t  -78' in glass-lined 
steel autoclave with 10 ml. 48% BF, in E t20  and 90 6.  
liquid HtS, the sealed autoclave allowed to warm to room 
temp. and stand for 88 hrs., the vessel opened, product 
poured into H20, extd. with Et20 gave 60.5 g. of a brown 
oil which contained 83.2% X. X could not be purified by 
formation of the Pb mercaptide and liberation of X with 
mineral acid. By distn. 27.4 g. w ~ d e  X under N the follow; 
ing fractions were obtained: (1) 8.6 g. vellow oil, bs 152-5 
(contg. 94.5% X); (Zj 10.2 g. yellow fluorescent oil, bs 
155.7-60.0°, n v  1.6162 (contg. 97.1C;&X). The over-all 
yield of fairly pure X from XfX was 34.8 ,o. Fractior~ 2 was 
used for detn. of ultraviolet absorption spectrum and for ele- 
ment analysis. III was prepd. in 2 ~vcl!-s. Diazotized 1- 


