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w Jedne] z poprzedmch prac Bzmeckz i Muszynskt (1) oplsah otrzymy- ‘ “

wanie siarczanu D,L-B(3 4-dwumetoksyfenylo) oraz DL-ﬁ-(3 4-metyle—
nodwuoksyfenylo)-izopropyloaminy.,
Jako substancje wyjsciowe we wspommanej synteme shuzyly eugenol

i safrol. Korzystajac z tych samych surowcéw i usprawnionege przez nas . - ~°

sposobu otrzymywania o-(3,4-dwumetoksyfenylo)-f-bromo- oraz a-(3,4-

metylenodwuoksyfenylo)-f-bromo-propanu dzialaniem alkoholowego roz-

tworu metyloaminy, zsyntetyzowaliémy D,L-N-metylo-f~(3,4-dwumetoksy- -

fenylo) oraz D,L-N-metylo-$~(3,4-metylenodwuoksyfenylo)-izopropyloa- - S

ming. Chodzito' nam bowiem o rozstrzygniecie, czy w'pro'wadzeme grupy
metylowej do azotu w D,L-B~(3,4-dwumetoksyfenylo)- i D.L-f(3,4-metyle-
nodwuoksyfenylo)-mopropyloammy wywieraé bedzie wplyw na wiasci-
wosci farmakologiczne tych amin,

Zaréwno_ D,L-N-metylo--(3,4-dwumetoksyfenylo) jak i D,L-N-metylo-

g-3 4—dwumetylenodwuoksyfenylo)-bzoprorpyloarmna zostaly zsyntetyzo-
wane i opatentowane w 1914 r. przez Zaktady E. Mercka (2) Sposdb otrzy-
mywania jest jednak podany bardzo ogélnikowo i w opisie patentowym ™
brak niektérych danych fizyko-chemicznych, jak t. t. chlorowodorku
D L-N-metylo-B~(3,4-dwumetoksyfenylo)-izopropyloaminy.

WV pracy swej przy syntezie f-bromo-a-~(3, 4-metylenodwuoksyfenylo’—

TOpanu opieraliSmy sie cze$ciowo na pracy Yoshiaki i Sakakibara (3)
Wprowadzajgc réwnoczesnie wlasne modyfikacje, dzieki czemu udalo nam
Si¢ uzyska¢ lepsza wydajnosé. Wprowadzenie bromowodoru do metyloeu-
genolu wykonaliSmy sposobem analogicznym jak przy syntezie p-bromo-
a-(3, 4-metylenodwuoksyfenylo)-propame

onoliza zaré6wno f-bromo-a~(3,4-metylenodwucksyfenylo)-propanu

jak i B-bromo—o-(3,4-dwumetoksyfenylo)-propanu zostala przeprowadzona -
dzialaniem alkoholowego roztworu metyloaminy w temp. 130°—140°.

Ze wzgledu na trudno$¢ w uzyskaniu chlorowodorku D,L-N-metylo-
83 4-dwumetoksyfenylo)—wopropyloammy bezposrednio z zasady, prze-
Prowadzono ostatma na]p1erw w nadchloran, ktory oczyszczom przez kry-
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5 Do syntezy D L-N-metylo-ﬁ 13 4-metylenodwu0ksyfenylo)-1 OpTOpPY

~ -aminy “i - D,L-metylo-B-(3 4-dwumetoksyfenylo)-mopnopyloammy uz

;< safrol 1_eugenol fn'my Riedel. Obydwa zwigzki ‘poddano uprzednio deg
- lacji pod zmme]szonym ci$nieniem i zébrano frakcje safrolu w t

"~ 90°/2 mm i eugenolu w temp. 110°/4 mm. Safrol przedestylowany
’.zywa& refrakcje n 2¢=1,5378, eugenol n 2¢=1,5405.

~ 7 .70% wodny mztwor bromowodom ‘otrzymano wed_lug prepara
... Klimka (4). Potrzebny do amonodxzy alkoholowy roztwdr . metyloam
o 'przyrzadzono opierajac sie czesciowo na podstaw1e przeplsu poda
w Organic Syntheses (5).

1 a-(3 4-Mety1enodwuoksyfenylo) ﬁ-bromopropan :

W kolbie 3-szy1neJ, zaopatrzone; w mieszadlo i termometr umieszczono 21

" wodnégo roztworu HBr i po oziebieniu do temp. 0°, mieszajgc, wkroplono w.
15 min. 53 g $wiezo destylowanego safrolu. Zawarto$¢ kolby utrzymyw ano w_

14 godzin o temp. 0°, po czym mieszaning poreakcyjng wylano na drobno pa

czony 16d. a-(3,4-Metylenodwuoksyfenylo)--bromo-propan ekstrahowano trzyki

nie eterem (acznie uzyto 90 ml). Wycigg eterowy wysuszono bezwodnym KH

Po odpedzeniu- eteru pozostalosé destylowano z kolbki kolnierzowej pod zmnieJ

nym ci$nieniem. Zebrano frakecje¢ w temp. 130°—180°/2 mm (temp. lazni). Otrzym

7,713 g (=97% wyd.) a-(3,4 metylenodwuoksyfenylo)-f-bromo-propanu w postac

tego oleju nl?)4 =1. 5634 co Jest zgodne z danymi z pi$miennictwa (3). Yoshiaki

kakibara (3) otrzymali Wspommany zwigzek z wydajnoscig 72,7%.

2. D,L.-N-metylo-f-(3,4-metylenodwuoksyfenylo)-izopropyloamina.

) Do 47 g a-(3,4-metylenodwuoksyfenylo)-ﬁ-bromo—propanu dodano 26 g-=
alkoholowego roztworu metyloaminy (1 mol + 4 mole). Mieszanine reakeyin
-lopiono w rurze i ogrzewano w ciggu 3 godzin na lazni olejowej (temp. Yaini




Nastgpnie’ alkohol i nadmiar ammy oddestylowano pod zmme;szonym c1§niemem.
Do pozostato§ci w kolbie dodano 2’1 'HCI (do odezynu kwaénego na papxerek Kongo) i
i meprzereagowany a-(3 4-metylenodwuoksyfenylo)5 -bromo-propan = wyekstraho-
wano eterem (30 ml). Do wodnego roztworu chlorowodorku aminy dodano 10 g K,CO3
i wydzielong D,L-N-metylo-§- (3,4-metylenodwuoksyfenylo)-izopropyloamine gkstra- ‘
howano trzykrotnie eterem (ogblem zuzyto okolo 40 ml),, Wycigg eterowy wysuszono
K2CO3. Po odpedzeniu rozpuszczalnika pozostaly amine przedestylowano pod zmniej-
szonym ci$nieniem. Zebrano frakc;e przy cién..16 mm wrzaca w temp. 130°—180°
(temp. lazni). Otrzymano 1,4 g jasnoi6litej oleistej cieczy o nl 19=1.5311.- Ponadto

zregenerowano 1,9° g nieprzereagowanego’ a-(s 4-metylenodwuoksyfenylo) ﬁ-bromo-
propanu. Po odliczeniu zregenerowanego o-(3, 4-metylenodwuoksyfenylo)—ﬁ-bromo- :
propanu od 4,7 g ‘substratu wydaJnoéé DL-N-metylo-B -(3,4-metylenodwuoksy- -
fenylo)-izopropyloaminy wynosi 63%. ‘

Celem otrzymania chlorowodorku wyzej wymlenioneJ aminy, 13 g zasady rozpu-. .
szczono w 1 ml bezwodnego etanolu a,nastepnie dodano 4 ml alkoholowego roz-
tworu HCI1 (do odczynu kwasnego na papierek Kongo). Po dodaniu 14 ml bezwodnego
eteru wydzielily sig¢ krysztaly, ktére odsaczono po 3 godzinach. Osad Wysuszono
w eksykatorze _prézmowym nad KOH i parafing. * :

Otrzymano 1,2 g chlorowodorku D,L-N-metylo-§-(3 4—mety1enodwuoksyfenylo)
izopropyloaminy (=73,2% wyd. w przeliczeniu na zasadg) o t. t. 148°—149°, Wg
danych patentu E.-Mercka (2) t t. wyzej wspomnianego chlorowodorku wynosi
148°9—150°,° » ; . - :

3. o- (34 dwumetoksyfenylo) ﬁ—bromo-propan

Do 18,6 g 70% wodnego roztworu HBr wkroplono 5,73 g metyloeugenolu’ otrzyma-
nego wg przepisu podanego w Orgamc Syntheses (6). Dodawanie metyloeugenolu jak
i izolowanie a-(3,4-dwumetoksyfenylo)-§-bromo-propanu prowadzono w sposéb ana-
logiczny jak to podano przy otrzymywaniu -(3,4-metylenodwuoksyfenylo)- .
p-bromo-propanu. Po odpedzeniu rozpuszczalnika pozostala oleista ciecz przedesty-
lowano z kolby kolnierzowej pod ci$nieniem 2 mm i zebrano destylat przechodzacy
w temp. 135°—165° (temp. taZni oleJoweJ) Otrzymano 6,75 g a-(3,4-dwumetoksyfe-
nylo-B-bromo-propanu (=81% wyd.) n §=1.5605.

-

4. D,L-N-metylo-ﬁ-(3,4-dwumet6ksyfenylo)-izopropyloamina.

72 g 'a—(3,4-dwumetoksyfenylo)—ﬁ-bromo-propanu i 225 g (=30 ml) 38,2% roz-
tworu alkoholowego metyloaminy umieszczono w rurze bombowej. Po zatopieniu
rury mieszanine reakcyjng ogrzewano przez 10 godzin na tazni olejowej w temp.
140° (temp. lazni). Nastepnie etanol i niéprzereagowana metyloamine oddestylowano
pod zmniejszonym ci$nieniem. Do pozostalo$ci w kolbie dodano 2 n EHC1 (do odezynu
kwasnego wobec papierka Kongo), po czym nieprzereagowany o-(3,4- dwumetoksyfe-
nylo)-f§-bromo-propan ekstrahowano eterem (zuzyto okoto 60 ml). Pozostaly roztwér
wodny zawierajacy chlorowodorek aminy zalkalizowano 50% NaOH do pH~10 (pa-
Pierek uniwersalny) i ekstrahowano czterokrotnie chloroformem (ogbélem zuzyto
okolo 100 ml). Wycigg chloroformowy wysuszono bezwodnym KJCO3. Pozostalosé
Po odpedzeniu rozpuszczalnika przedestylowano na tazni parafinowej z kolby kol-
nierzowej pod cisnieniem 2 mm i zebrano destylat w temp. 140°—200° (temp. laZni).
Otrzymano 2,35 g oleistej cieczy (=40,5% wyd.). n 22=1.5265.

Poniewaz nie udalo sig otrzymaé chlorowodorku D,L-N-metylo-f-(3,4-dwumeto-
ksyfenylo)-izopropyloaminy ‘ bezposrednio z aminy, przeprowadzono zasade w nad-
chloran, Najpierw 1,39 g zasady rozpuszczono w 10 ml bezwodnego etanolu. Na-




szono w eksykatorze préiniowym nad»CaClz i paraﬁnq.‘otrzymano 17 g
. _wyd) biatych krysztatéw o t. t. 180°-181° : :,ﬁ/;k A
o Analiza ClzﬁnOzN HCIO4 ERR A s
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obliczono v © 46,53% C C- . B51% H -
otrzymano 45 ,04% C 678'/o H

4 Celem otrzymania zasady, do 097 -8 nadchloranu dodano 10% 'roztwér NaOH
- - odczynu alkalicznego na _papierek uniwersalny - (pHNIO) 1 ekstrahowano chlorp :
: mem. Po wysuszeniu ‘wyciggu chloroformowego bezwodnym K2CO3 1 odped
" rozpuszezalnika pozostaloéé destylowano z kolby kolnierzowej i zebrano destylat
ci$énieniem 8 mm w temp. 130°——180° (temp lazni) Otrzymano 0 64 g olexsteJ [
"forxm =1.5277. . .- ’ SR
Do 062 g oczyszczone; przez nadchloran aminy dodano okolo : ml bezw d
. etanolu, Po czym chlodzac z: zewnqtrz lodem, wysycono roztwor gazowym HCL
. niewaz ‘wydzielone ‘w lodéwee w' ciggu 12 godz. krysztaty chlorowodorku roz;
“ezaly-sie¢ w temp. pokojowej, oddestylowano’ alkohol wraz z nadmiarem H
... -tazni wodneJ. -Pozostaly - olej przeniesiono do eksykatora prbzniowego nad’
"1 KOH. Wydzielone krysztaty chlorowodorku przemyto .na.goraco dwukrotni
_‘{.naftowym i wysuszono w eksykatorze. Otrzymano 0,6.g bialych kryszta!éw
- wodorku D,L-N-metylo-ﬁ (34 dwu.metoksyfenylo)-nzopropyloamxny o temp
: 114°—-119° ! : § ) :
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A IIOJIY‘IEHME D,L-N-MZETMJI-ﬂ -(3 4-METMJIEH1(MOKCM¢'EHMJI)-M30HP
MVIHA M D,L-N-METMJI-ﬂ (3,4-IIMMETOKCM¢'EHMJI)-M30HPOIIMJI Va7

Conepmaune

AB'ropaun OIMCAHBL! CUHTE3hI D,L-N-Me'rvm-ﬁ -(3 4-ue1'm!en,zmoxcucbeuun)-m Set
. MMJaMMHA M D,L-N-metun-f-(3 ,4-AUMeTORCUMDEIN)-M30nporMiiaMuya. VcXOons
COEIMHEeHMAMM HABJIANUCE cadpon u MeTunsBreHos. IlociegHme COeRMHEHM
i nesicrBueM 70% GPOMMCTOro BOAOPOMa IIEPeXOAT B (-(3,4-MeTHMIEHAMUOKCUQ
G - -B-6pommponan u B a,-(3,4-mmemxcmbenun)-ﬁ-(ipoiwnponaﬂ. IMocnexpyroumM

: CTBMEM AJIKOTOJILHOIO PacTBOPAa METMJIaMMHA I0JIyHeHbI D,L-N-Me'm.n—ﬂ-(3,4-ue'ma
anoxkcudennd), a TagKxe D,L-N-m_eq:un-ﬁ-(3,4-Aume'roxcnq)exm.n)-usonpo'nn.nahm
e YKa3aHHbIE aMMHbl NEepPeBefieHbl B XJIOPUCTOBOZOPOXHbIE COERVMHEHMA.

St Biniecki E. Krajewski

L - PRODUCTION OF D,L- N-METHYL-ﬂ -(3, 4~METHYLENEDIOXYPHENYL)
. ISOPROPYLAMINE AND D ,L-N-METHYL-§-(3, 4-DIMETHOXYPHENYL)-
. ) ISOPROPYLAMINE

Summary

‘ In their paper the authors describe the synthesis of D,L-N-methyl B-(3, 4-m ;.
lenedxoxyphenyl)-isopropylamme and D,L-N-methyl-§-(3, 4—d1methoxyphenyl)—is :




of a 70% bromohydrlde the latter was eonverted into n-(s 4-methylengiioxyphenyl)-
p-bromopropane and “a-(3 4-tdlrnethoxyphenyl)-ﬁ-bromopropane Subsequently ‘they -
obtained, by the action of an alcqholic solution of, methylamine D,L-N-methyl-g-
{3, 4-methylenedioxyphenyl)-and DL-N-methyl-ﬁ-(:B 4-d1methoxyphenyl)-1sopropyla- o
_mine. The obove ,amines were converted into hy drochlorides . I
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Ni, 0°, 3, 88; dioxane, NiCly, 35°, 3, 77; dioxane, Et,O added dropwise to 10.5 g. Bzs in Et;O and the mixt.
35°, 24, 96; dioxane, NiCl,, 65°, 3, 61; dioxane, hydrolyzed with dil. HCl gave 1.8 g. o-phenyl-2-methyl-
" 101°, 24, 60; Et.O0, NiCl,, 0°, 3, 68; tetrahydro- benzoin, m. 116-17° (alc.). Anisoyl chloride (9.5 g.) and
' NiCl:, 0°, 3, 68; tetrahydropyran, NiCl., 35°, 3, 24; 5 g. CuCHN heated 3.5 hrs. at 120-30° gave 5.7 g..anisoyl
il lh'ydropyran, NiCl., 85°, 24, 15. Addn. of NiCl, to ¢ cyanide-1-C* (II), m. 57-9° (C¢H-ligroine). II (3 g.) and

3 _23,}1‘3“

\IH, in XI-produced XII as a finely divided solid re- 0.6 g. MeOH in 40 ml. Et,O treated at 0° during 45 min.
= ling Raney Ni, reacting vigorously with H»O, ap- with dry HCI, and the mixt. refrigerated 3 hrs. gave p-meth-
N :‘».nlv a Ni hydride or an active form of Ni with oxyphenylglyoxylimino Me ether-HCl (III). III stirred §
S8 dsorbed H. The effect of structure on hydrogen- miin. in 50 ml. H:O gave 1.74 g. Me p-methoxyphenylgly-
’;’i‘f{; }l)f I was shown by comparison (ether, 9; hydro-— oxylate-1-C*(IV), m. 50-1°(dil. alc.). IIIhad anindefinite
'j’_“..‘olvsis in dioxane and in XI given): III, 77, 67; IV, 29, m.p. above 100° and the resolidified material m. 145-50°,
N v, 60, 69; VI, 55, 89; VII, 31, 80; VIII, 53, 65; IX, 12, identically with 4-methoxyphenylglyoxylamide (V). Anisoyl
-l X, 41, 42; PheO, 5, 4. The very sharp decrease in hy-  cyanide (9 g.) and 2.24 g. MeOH in 60 ml. Et.O treated 1
ssogenolysis for IV and IX suggested tfl'ilt steric fz%c_tors were , hr. at 0° with anhyd. HCI gave crystals, m. 147-50°, This
Al oo mporens s the il f st on © ol sUned 0.5 b, 2 e g, i S0, 2 40
e oring. *d cliec ’ » xtn. 0 el
l;r (55 temp., initial rapid reaction, and the reaction prod- CO; and acidification 4-methoxyphenylglyoxylic acid (VI),
1s it was proposed that I formed reversibly intermediate m. 91-3°, and evapn. of the Et.O soln. gave V, m. 148-9°.
plexes with the solvent and the hydride or with the hy-—Am‘soyl cyanide (10 g.) in MeOH treated 8 days in ths

¢ which then underwent hydrogenolyvsis by excess hy-  refrigerator with dry HCl gave 9 g. Me anisate, m. 46-8
iide to _v;e}l)d I)I'O(Cillll)ct I?Ioglplexes from which gxe {i:ilfld prlclxd- ggl MeOEI)). Allzlsoyl cyantnde 9 g.) aénd %010 nilrl concd.
s were liberated by H-0. C. R. Addina stirred 2 weeks at room temp. gave 4 g. VL. ore vig-
) I:r‘ieLs rearrangement of mononitrophenyl benzoates. , orous hydrolytic conditions gave anisic ac2id. 1\G/Irigr.na.rd r%
{ Furka and T. Széll (Univ. Szegei. Hung).  Acta Unip. © agent from 4 g. p-bromoanisole and 0.52 g. Mg in Et,
_{1111::113?;: Acta 1232),5(_ e; C},em,g(;_ " 11_6;,) 113_1,%1(_ 1960)  stirred 15 min. with 3.2 g. IV in 100 ml. Et:O and the whole
i1 English).—The Fries rearrangesnent of 2-nitrophenyl hydrolyzed gave 1.55 g. I, m. 109-10° (CsHe-ligroine).
.':IZE;;’e?I))and 4-nitrophenyl benz. .. vII,‘; in PhN O:)in tge Labeled I mixed with 0.5 g. of unlabeled mat'erial and the
~resence of 1-1.25 muoles AIC],(}:ic!:i«-d S 3—1)1itr0-—1-11y-_.SQ'lld recrystd. g'iwe 1.9 g. prOfduct haxl'mgI 4663[ ngc-{réml?-
sosvbenzophenane ([H) (3.366) it oo oy A TeOM aud .5 i Ha0) heated 50 min. in a sealed vial with
senzoplienone ( Jo)e  S=NItrop wenzogte did no &Y. =-0 mi. HU) U min. 1
e T e s, L & Sented 0.3 he. on the steam bath wich 25 me, CrOs
waln, of ."g.: yd. s 3 el 2t . NO», £ . . H v s . 3
':‘i\’lt.‘;ieil.‘éd l?lr:'l :th 17o°,1:éfxi(é,‘ {onred ix::w dil.l HCI d.nl((; d in AcOH gave 26.5 mg. 4,4’-dimethoxybenzophenone (VIII),
the mixt.nstirruid llohr\., 1\;1‘183 Ié’hN 5){ i ,-; ;15 Jtrci?tc\d \rx:ith c:ll m_.t Fi’—}(;'\[el'( 10\0[ ér(l)g{} geage%?lga%sozt g?cf’ /lglzliealeld(\goaé
aixt. of 20 ml. y a and 2wl 0.83 M NaF an with NaOMe in M av , 0. . . 2
:é:tn—?listd.lﬁntil fr::e of PANO.. residue was gltcl:'lcd, 11g.) heated 2 days at 200° in a sealed tube with 2 ml. soln.
G g o e G G S it S S e e
41 1ul, portions o , the solid residee dissolved in ELIOH «© . X )3 & » ~0. .
and cofled overnight t‘n yield IV, m. 122-+4° (EtOH); phen- mole. No reairangement was found \vhere_an1§yl and
viiydrazone m. 196-1° (EtOH}; 2,4-dinitrophepylhy- methoxy groups were present. B. K. Wasson
drazone m. 283-5°. The rearrangement of I was carried ont(‘ Preparztion of bpL-1-(3,4-methylenedioxypheny!)-2--

e\

bl

in a similar manner to give III, m. 261° (ligroine). methylamino)propane and pL-1+(3,4-dimethoxyphenyl)-2-
: Kenneth L. Marsi | (meihylamino)propane. Stanistaw Biniecki and Edmund
Action of boron trichloride cn ary! allyl ethers; meta re-! Xrajewsxi (Akad. Med., Warsaw). Acta Polon. Fharm. 17,
arraagement of mesityl allyl ether. P. Fahrni, A. Hubich,: 421-5(1960)(in Polish).—Safrole (5.3 g.) added dropwise at
and H. Schivid (Univ. Zirich, Switz.). Helv. Chim. Acta! 0° to 21 g. 705, HBr, the mixt. left 14 hrs. at 0°, poured on
43, 448-52(1960)(in German).—The reaction of BCl; with —ice, extd. with Et.0, and the ext. distd. ## vacuo yielded
arvl allyl ethers at 0-25° was studied. A mixt. of BCi;=N:  97% 3,4-CH.0.C:H.CH.CHBrMe (I), n%* 1.5634. Analo-
was passed through the ethers in presence or absence of  gously, 5.73 g. 4-allylveratrole with 18.6 g. 709, HBr gave
Pall or PhNQ,. The yield of the prcducts varied with 81 3,4-(Me0).CsH,CH.CHBrMe (II), »% 1.5605. I
wmp. and solvent. Phenyl allyl ether gave phenol, 2- and f (4.7 g.) with 26 g. 18.2% zalc. MeNH: heated 3 hrs. at 130°,
+allylphenol, and 2,6- and 2,4-diallylphenol. p-Tolyl ’ the solvent and excess amine distd., the residue acidified
+iyl ether gave p-cresol, 2-allyl-4-methylphenol and 2,6- with HClto Congo red, extd. with 30 ml. Et,O to remove un-
«d 2,3-diallyl-f-methylphenol. 2,8-Dimethylphenyl allyl changed I, the aq. layer treated with 10 g. KsCO;s, extd. with
cther gave 2,6-dimethylphenol, m. 27.5°, 2,6-dimethyl-3- Et.O, and the exts. distd. gave 1.4 g. 3,4-CHz0.C¢H;CHo-
ailylphenol, and 2,6-dimethyl-3,4-diallylphenol. Mesityl — CHMeNHMe, #% 1.5311, after 1.9 g. I was recovered;
llyl ether gave a small amt. of mesitol and as main product hydrochloride m. 148-9°. Similarly, 7.2 g. Il and 22.5 g.
J-allylmesitol, m. 77°, also obtained in poor yield 2,4,6-tri- MeNH, after 10 hrs. at 140° and similar working up (NaOH
mf!thyl-o-quinol acetate and CH,;:CHCH,MgBr. Allyl used instead of K2CO; and CHCI; substituted for Et,O in the
ctuers were not rearranged with 33% H.SO, at 20°. Treat- last extn.) gave 2.35 g. 3,4-(MeQ):CeHsCH.CHMeNHMe,
dent of a mixt. of 74.1%, 2-allyl-2,4,6-trimethylcyclohexa- ¢ #% 1.5265; prepn. of the hydrochloride, m. 114-19°, was
3.5-dien-1-one, 2.3%, dimeric dienone, and 23.6% mesityl not successful unless the base was purified via the per-
allyl ether with 83%, H,SO, at 20° gave 26.3% neutral prod- chlorate, m. 180-1°. Jerzy Lange
:gts and 73.7% 3-allylmesitol. Mesityl benzyl ether gave Anticancer agents. VI. Mechanism of desulfurization
ith BCl; mesitol and putative 2,4,6-trimethyl-3-benzyl- _ reaction of bis(p-nitrobenzyl) disulfide with hydrazine hy-
phenol, m. 59-9.5°. K. Schoen = drate and the reaction of disulfide with various amines.
Ineversibility of the benzilic ester rearrangement. Tetsuji Kametani, Seiichi Takano, Keiichiro Fukumoto, and
frome F, Eastham and Stanley Selman (Univ. of Tennessee, Yuriko Takayanagi (Tohoku Univ., Sendai). Yakugaku
Knoxville), 7, Org. Chem. 26, 293-6(1961).—The benzilic , Zasshi 81, 83-8(1961); cf. Bull. Chem. Soc. Japan 33, 1678
¢id and benzilic ester rearrangements were classified with a P (1960).—p-0:NCsH,CH.SH (1 g.) and 1 g. 80% N.H,H:0
Bo. of related mol. rearrangements, each of which occurred in 5 ml. EtOH refluxed 5 hrs. in N and the soln. cooled
. ough formation of a key intermediate of a structural type yielded 969 p-O;NCsH,CH:NNH,, m. 133—-4°. The above
ll(:mmon to all of these base-induced rearrangements. Al- reaction with 0.5 mole equiv. of N.H;.H,O yielded 0.35 g.
ough this key intermediate could be formed from a benzilic __ (-0 NCsH,CH; S, (I), m. 126.5° (MeOH), and 0.24 g.
:xu ester, formation of it did not lead to a mol. rearrange-  p-O.NCH,CH:NNH,. I (3 g.) in 400 ml. EtOH treated
€0t which would constitute reversal of the benzilic ester dropwise with NH;OH (from 3 g. of its HCl salt), refluxed
%Srjngement discovered by Doering and Urban (C4 51, 45 hrs., and the soln. concd. gave 2.3 g. p-O.NCH,CH:-
;st Demonstration of this irreversibility of the benzilic = NOH, m. 129°. 1(0.1 g.) and NH,NHCONH, (from 0.3 g.
m;r_ Tearrangement was done by showing the positional ¢ HCI salt) in 10 ml. EtOH refluxed 64 hrs. and the soln.
str ility of labeling in Me anisilate-1-C* (I) in the presence of concd. gave 50 mg. $-0:NCsH,CH:NNHCONH,, m. 198-
st°n§ base, Synthesis of the labeled ester involved the 9°. 1(0.9 g.)in 100 ml. EtOH treated dropwise with 2.3 g.
oth Success(ul alcoholysis of an aroyl cyanide to an imino MeNH; in 15 ml. EtOH and the soln. refluxed 11 hros. and
¢r. 0-LiCeH,Me (from 8.8 g. 0-BrCeH,Me) in 53 ml. concd. gave 0.3 g. p-0:NC:H,CH:NMe, m, 173-5°, and
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Die entsprechende Aethoxyverbindung krystallisirt in sch
grossen Tafeln vom Schmp. 89°. :
0.2435°g Shst.: 0.30S2 g AgBr. — 0.1800 g Sbst.: 0.2298g Ag
CmH]aOgBrg. Ber. Bl" 53.91. Gef Bl‘ 53.9, 51.3.

Abspaltbarkeit des f-Bromatoms in den Alkobol-Substi

tionsproducten, R.CH(OR).CHBr.CH,.
Propenylither des Isosafrols,
(CH20,:)C¢H;.C(OCe H;): CH.CHs.

Die Abspaltung des p-Broms aus dem u-Aethoxy-7-brom

Autoclaven bei 100°. Die Verwendung von Natriumiithylat ode; :
Kaliumhydroxyd ergiebt dasselbe Resultat. In beiden Fillen wu
aus 20 g Aethoxyverbindung etwas mehr als 13 g des bei 10
Druck von 143—145° siedenden Propenylithers erhalten, d. i, 94 p
der Theorie. :

0.2163 g Sbst.: 0.5557 g COs, 0.1343 g H,0.

CisHy40:. Ber. C 69.90, H 6.79.
_ Gef. » 70.11, » 6.89.

Zur Umwandelung in das a-Keton, (CH20;:)Cs¢H3.CO.CE
wurde der Propenylither einige Zeit mit der .dreifachen Menge
procentiger Salzsiure auf dem Wasserbade digerirt und dann so lange
auf der Schiittelmaschine geschiittelt, bis sich alles in eine feste, krf-
stallinisehe Masse verwandelt haite. Dies Prodnct zeigt bereits den
Schmp. 38° und entstebt quantitativ: ans 7 g Aether 6 g Keton. ;

0.1562 g Sbst.: 0.3887 g CO,, 0.0849 g H,0. '

CioBi00s. Ber. C 67.42, H 5.62.
Gef. » 67.8¢, » G.04,

Ueber die Einwirkung von 2 Mol. Gew. alkoholischem Natrium-
sithylat auf das Isosafroldibromid zar Darstellung des «-Ketons nach
dem Verfahren von Wallach und Pond?'), siehe S. 3473.

a-Aethoxy-p-brom-Dihydro-brom-isosafrol wurde wit
tiberschiissigem, alkoholizchem Kaliumhydroxyd im ganzen etwa &
Stdn. gekocht, bis sich in der inzwizchen mehrfach filtrirten Losung keir
Bromkalium mehr abschied. Das gewonnene Ocl zeigte bei der Ans:
lyse zwar eine weitgebende, aber nicht vollstindige Abspaltung des
g-Bromatoms.

0.2163 g Sbst.: 0.1550 g AgBr.

Ci1213303Br.  Ber. Br 28.05. Gef, Br 30.5.

') Diese Berichte 28, 1719 [189°).
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Das Qel wurde lingere Zeit mit verdiinnter Salzsiure stehen ge-
lassen: es bildeten sich voriibergehend einige Krystalle, die aber wieder

zeiflossen. Aus der Schmiere konute kein reines «-Keton abge-’

schieden werden.

Auch die Methoxy- und Aethoxy-Verbindungen des
Dibrom-isosafrols wurden lingere Zeit mit alkoholischem Kalium-
hydroxyd und Natriumithylat gekocht. Es schieden sich nur geringe
Meugen Alkalibromid ab, die meiste Substanz wurde unverindert
wiedergewounen.  Bei 100" im Druckrobr erfulgte wohl eive Einwii-
kung, doch kounten keine reinen Umsetzungsproducie isolirt werden,
da veben unveriindertem Ausgavgsmaterial Bildung alkoholischer Pro-
ducte unter theilweiser Verschmierung eintrat.

C. Einwirkung von Wasser.

Von den a-Oxy-{!—brgm- Derivaten des Isosafrols und Anethols
ist Lisher nur dasjenige des Bromi:osafrols!) Leschrieben worden.
Thie Darstellung erfulgt bekanuntlich durch Kochen der Dibromide mit
wiissriger Acetoulosung?). Ich habe es zweckmissig gelunden, durch
Zusatz von gekorntem Marmor den entstehenden Bromwasserstoff’ zu
binden. Da sich in diesem Falle alsbald eine conceuntrirte Brow-
culeiumlésung am Boden des Gefiisses abscheidet, g0 muss dieselbe
nach einiger Zeit entfernt und durch frisches Wasser ersetzt werden.
Bei den schwerer reagirenden, kerubromirten Dibromiden muss zur
Erzielang einer vollstindigen Umsetzung lange Zeil erhitzt und eine
moglichst wiissrige Acetonlésung angewendet werden, damit auch eine
geniigend hohe Temperatur erreicht werden kaun. Die nicht krystalli-
sirenden Hydroxyl-Derivate konpen wur in der Weise isolirt werden,
dass nach Verjugen des Acetons in Aether aufzenommen, die ithe-
rische Losung getrocknet und der Aether im Vacuum miglichst voll-
stindig verdunstet wird.

«-Oxy-3-brom-dihydroisosafrol, (CH:0,:) CsH;.CH(OH).CH Br.CHs.

Fir die Durstellung dieser Verbindung gelit man am besten direct vom
Losafrol ans, 200 g lsosafrol werden mit 400 g wasserfreiem Aether unter
gater Kihluong und keiftigem Rihren allmihlich mit 200 g Brom versetzt,
todunn der Aether abgesangt wnd das zuriickbleibende Oel (405 g) in 800 g
Accton gelost und mit 200 g Wasser and 65 g gekorntem Marmor versetzt.
Ex beginnt schon in der Kilte Kohlensinreentwickelung. Nach zweistiindigem
Erhitzen auf dem Wasserhade wurde die abgeschiedene Bromealcium-Lauge
ertfernt, nochmals mit 150 g Wasser 2 Stunden erhitzt und das nach dem
Abdestilliren des Acetons abgeschiedene Oel von der wissrigen Losung ge-

') Pond und Siegfried, Chem. Centralblatt 1903, 1, 969.
%) Siehe auch Hell, diese Berichte 87, 1128 [1904).
223*




trug 312 g (ber. 320 g). Vom Marmor wurden etwa 50 g verbraucht
weitere Reinigung der erhaltenen Oxy-Verbindung ist nicht moglich, da
sich auch im Vacuum picht destilliren lasst; deshalb konnten bei der An
keine scharf stimmenden Werthe erhalten werden.
0.2180 g Sbst.: 0.1489 g AgBr — 0.2190 g Sbst.: 0.1486 g AgBr.
CioHi; OsBr. Ber. Br 30.88. Gef. Br 29.1, 28.9.

¢-Oxy-f-brom-Dihydro-brom-isosafrol,
(CHz0,:)Cs H; Br.CH(OH).CHBr.CH;,

zeigte nach den Angaben von Pond und Siegfried den rich!
Schmp. 89°. Diese Autoren haben schon die Leichtabspaltbarkeit
g-Bromatoms iu dieser Verbindung durch alkoholisches Kali
achtetl).

a-0Oxy-g-brom-Dibhydro-dibrom-isosafrol,
(CH;304:) Cs HBry .CH (OH).CHBr.CHjs.

Fir die Darstellung dieser Verbindung bewahrte sich am besten: fo
des Verfahren: 30 g Dibromisosafroldibromid, 80 g Aceton und 40 g
wurden bei Gegenwart von Marmor 8 —9 Stnnden erhitzt. Die Abnahm
Marmors betrigt dann 8.08 g (ber. 8.12 g). Nach dem Abdestilliren d
tons, zuletzt im Vacuum, wird das Oel nochmals mit Aether aufgenom
mit geglithtem Natriumsulfat getrocknet und der Aether im Vacuum 3
verdampft. Das Oxybromid hinterbleibt als eigenthiimlich glasartige "M
die trotz der braunlichen Farbe vollkommen klar durchsichtig ist.
sich eben noch mit dem Messer schneiden, springt dabei aber mitunter
aus einander. Lose, auf einen Haufen geschichtete Sticke waren nach 24.
den zu einem einzigen Klumpen zusammengesintert und pach 48 Stm
hatten sie wieder eine ebene, einheitliche Oberfliche angenommen. In galin=s
der Wirme wird die Masse dinnflissig. CEE

0.1704 g Sbst.: 0.2339 g AgBr.

CioHpO3Brs. Ber. Br 57.23. Gef. Br 58.4. v

Der hohe Bromgehalt rihrt vermuthlich von einer Beimengung an

safrolpentabromid ?) her. :

a-0xy-g-brom-dihydroanethol, CH;0.CsH;.CH(OH).CH Br.CHs.

Diese Verbindung wurde in der tblichen Weise ans Anetholdibromid
durch Erhitzen in wassriger Acetonlosung dargestellt und bildet ein schwach
gelbgefirbtes Oel, das sich weder im Vacuum destilliren lisst, noch auch sam 7~
Krystallisiren gebracht werden konnte. Aus 20 g Dibromid wurden 1538 {-n
(15.9 g ber.) erhalten. o

0.1925 g Sbst.: 0.1455'g AgBr. i

CioHi303Br. Ber. Br 82.65. Gef. Br 82.19.
1) Siehe diese Berichte 38, 2297 [1905].
?) Siehe S. 3466.
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D. Einwirkung von Natriumacetat.

Die Einwirkung des Natriumacetats auf die Dibromide in Eis-
essiglosung erfolgt in der Ilitze sehr leicht. Auch wenn genau ein
Mol.-Gew. einwirkt, wird héiufig auch das zweite Bromatom schon theil-
weise ersetzt. Hierbei bildet sich, wie spiiter gezeigt werden wird,
kein Glykoldiacetat, sondern das f-Acetylglykol. Selbst das sebr
schwer "reagirende Propenylbenzoldibromid') kann durch Natriom-
acetat und Eisessig in eine Monacetylverbindung umgewandelt werden.

a-Acetoxy-f-brom-dihydroisosafrol,
(CH20::)C4H;.CH(O.C:H,0).CHBr.CHs.

(4.4 g Isosafroldibromid wurden mit einer Ldsung von 16.4 g
Natriumacetat in 100 g Eisessig einige Zeit zum Sieden erhitzt. Das
sich rasch abscheidende Bromnatrium wird dann abgesaugt (20.5 g),
der Eisessig im Vacuum grésstentheils abdestillirt, der mit Aether
aufgenommene Riickstand nach dem Waschen wit Wasser und Bi-
carbonatldsung im Vacuum vom Aether befreit. Es hinterblieben 55 g
eines dicklichen Oels, das sich nicht weiter reinigen-liess. Die Ana-
lyse der Acetylverbindung giebt keine gut stimmenden Zahlen, was
wahrscheinlich darauf beruht, dass zum Theil auch eine Umsetzung
des f-Bromatoms stattgefunden hat.

0.3467 g Sbst.: 0.1981 g AgBr. -

019H1304Bl‘. Ber. Br 26.57. Gef. BI‘ 94.3].

Beim Versuche, das Oel im Vacuum zu destilliren, trat Abspal-
tung von Essigeévre?) ein, und es wurde bei nochmaliger Destillation
ein bei 12 mm Druck von 155—162° iibergehendes Oel erhalten, das
mit Isosafrol-g-bromid?®), (CH;0;:)CeH;.CH: CBr.CHj, identisch ist.

a-Acetoxy-g-brom-Dihydro-brom-isosafrol,
(CH204:)CeHgBr.CH(0.C2H30).CHBr.CHs.

Eine kochende Lésung von 35 g Bromisosafroldibromid ir 35 g Eisessig
wurde mit der kochenden Lésung von 6.5'g Natriumacetat in 15 g Eisessig
versetzt und einige Minuten im Kochen erhalten. Sehr rasch tritt Bromna-
trinm-Abscheidung ein. Nach einer Viertelstunde wurde in kaltes Wasser ge-
gossen, und das abgeschiedene Oel ausgesthert; aus dem Aether wurden nach
der @blichen Reinigung beim Verdunsten 21.5 g Krystalle erhalten. die sofort
nach dem Waschen mit etwas Aether-Petrolither den Schmp. 71—730 zeigten
(Pond-Siegfried 78—74%. Die Mutterlauge hinterlisst 12 g eines nicht
erstarrenden Oels, das bei der Verseifung mit alkoholischer Lauge statt des
zu erwartenden oligen Oxyds*) ein Product lieferte, das nach der Destillation

1) Hell, diese Berichte 36, 206 [1903].

%) Vergl. Hell, diesc Berichte 29, 681 {1896].
5) Dissertation Hoering, S. 49.

4) Vergl. die folgende Mittheilung.




Yerbindung ergab:

als Brom-isosafrol-g#-keton erwies.

ax-Acetoxy-g-brom-Dihydro-dibrom-isosafrol,
(CH;0::)CeHBrs CH(0.C,H;0).CH Br.CHs.

Zu einer kochenden Losudg von 20 g D.bromisosafroldibromid
Eisessig wurde eine Losung von 4 g Natriumac-tat in 10 g Eisessig
{igt und cine halbe Stunde im Sied:n erhalten. Dic Bromnatrium-Ab
heginot nach 2 -8 Minuten. Das beim Eingiessen in 100 cem kaltes’
ausgeschiedene Qsl erstarrt schnell zum grossten Theil und bildet ‘nach
Verrithren mit Aether eine feste, weisse Masse. Nach mehrmaligem Ui
stallisiren aus Benzm warde ein Th-il gaoz rein, Schmp. 140—142°,
bleibt aber etwas unreiner vom niedrigeren Schmp. 135--1400,

0. 1542 g Shit.: 0.1588 ¢ AgDr.
Ci2Hy1 OyBrs. Ber. Br 52.27. Gef. Br 52.1.

«-Acetoxy-pg-brom-propyl-Benzol,
Ce¢H;.CH(0-CyH30).CHBr.CH;.

75.6 g Prnpenylbenzn)dxbmmld worden mit 10 g Natriuma
Eisessiglosung eine Stunde erhitzt. Die Aufarbenung erfolgt
beim Isosafroldibromid. Das erhaltene Qel liess sich unter gerki
Zersetzung ( Abspaltang von Essigsiiure) bei 13mm Drack von 140
iiberdestilliren. Bei nochmaliger Destillation ging es bei 11 mm
von 142—145° farblos und klar iber. Spec. Gewicht bei 19.5%
Die Analyse ergab in Folge der schon friher erwiibnten Essigsi
abspaltung einen etwas zu hohen Bromgehult, :

0.1948 g Sbst.: (.1480 g AgBr.
Cyy Hi303Br. Ber. Br 31.1. Gef. Br 32.4.

Austausch des g-Bromatoms in den Substitutions-
derivaten.
In den @-Acetoxy-f-brom-Derivaten des Brom- und des Di-
brom-Isosafrols konnte das p-Bromatom durch mebrstiindiges Erbitzen
mit Natriumacetat in Eisessiglisung durch die Acetylgruppe ersetat
werden; dabei wurde uber gleichzeitig die u-Acetylgruppe abgespal-
ten, da die erhaltenen Reactionsproducte identisch wit den Eisessig- :
Additionsproducten der Propylenoxyde!) sind. Aus den Oxyverbm-,
dungen erfolgte eine Bromnatrium-Abspaltung Gberraschender Weise .
viel schwieriger. Die. «- Methoxyverbindungen widerstanden der Eio-
wirkuog vom Natriumacetat in Eisessiglosung und auch in a!ko- i
holischer Losung bei 1200 im Robr. i

1) Siehe Mittheilung V, S. 2483




3473

Aus Bromisosafrol-¢-acetoxy-f-bromid wurde ein farb-

loses, dickes Oel erhalten.
L0.1900 g Shst.: 0.1123 g AgBr. v
\ C12H1305Br. Ber. Br 25.22. .Gef. Br 25.2.

Das Dibrom-isosafrol-Derivat lieferte Krystalle vom Schmp.
185—]148°, die sich nach der Analyse und durch Mischungsschmelz-
punkt mit dem Bisessig-Additionsproduct des Oxyds (CH.0,:)Cs HBr.
CII(ON).CH(0.C211;0).CH; (Schmp. 187—190") identisch erwiesen.

0.1000 g Shst.: 00941 g AgPr. '

Monoacetat, Ci3H,20sBrs. Ber. Br 40.38.
Diacetat, CisHia0sBra. Ber. Br 36 51.  Gef. Br 40.0.

E. Einwirkung von Alkali

Isosafrol-dibromid. 32.2 g Isosafroldibromid wurden in 50 cem
trocknem Aether mit einer Lasung von 2 3 g Natrinm (1 Atomgew.) in
50 g absolutem Alkohol auf dem Wasserbade bis zur neutralen Reaction
erwirmt. Bei der @iblichen Aufurbeitung geht bei der Vacuumdestil-
lation ein farbloses Oel bei 11 mm Druck von 155—165° iiber, das
bei rochmaliger Destillation grosstentheils von 156 — 1570 siedet.
Ausbeute 21.1 g.

0.1922 g Sbst.: 0.1410 g ApBr.

(CH204:)Cs H3.CH(OC; H;).CHBr.CH;. Ber. Br 27.87. Gef. Br 381.22.
, (CH;0,:)CsH3.CH:CBr.CH;.  Ber. Br 33.19.

Das Oel enthilt nach diesem Annlysenresultat 68 pCt. Isosafrol-
p-bromid neben 32 pCt. der Aethoxyverbindung.

20 g Isosafroldibromid wurden in 50 g trocknem Aether mit aus
1.4 g Natrium bereitetem, trocknem Natrium#thylat 2 Stdn. auf dem
Wasserbade erhitzt.- Bei der Vacuumdestillation ging zwischen 147—
153° bei 9 mm Druck ein farbloses QOel iiber, das, nochmals destillirt,
bei 8 mm von 145 —1489 siedete. :

0.1694 g Sbst.: 0.1287 g AgBr.

Gef. Br 32 33.

Aus diesem Resultat berechnet sich ein Gehalt von 83.8 pCt.
Isosafrol-p-bromid und vur 16.2 pCt. Aethoxyverbindung. )

Eine Nachpriifurg der ven Wallach und Pond besclriebenen
Darstellung ') des w-Ketons ans dem Isosafroldibromid darch Emwir-
kang von iberschiissigem, alkoholischem Natrinu.methylat gestaltete
sich wie folgt:

‘35 g I.osafroldibromid wurden mit einer Auflésung von 10 g Na-
trium in 140 g wasserfreiemn Methylalkoho! ¢ Stunden zum Sicden er-
hitzt, davn der Alkohol abdestillirt vnd der Rickstand mit Wasser-

1) Diese Berichte 28, 2719 [1895).




dampf abgeblasen. Das dibergegangene farblose Oel wurde mit :
aufgenommen, mit Chlorcalcium getrocknet und im Vacuum
nirt. Es wurden folgende Fractionen erhalten:

L 138— 1400 . 46'g

11 140—1439 . 6.0 »
- b

L 1z g70 (D1 W 5.2 »

IV. 147—1490 , 17 »

138 — 1499 . 15g

Keine dieser Fractionen wurde beim Stehen in einer
mischung fest. Oximbildung trat nicht ein, sodass also ‘noch
a-Keton zugegen war. Das Reactionsproduct war stark bromha

0.1872 g Sbst.: 0.4372 g CO,, 0.0936 ¢ H30. — 0.2168 g Sbet.
AgBr. ‘ .

: IL. Fract.: Gef. C 63.7, H 5.59, Br 8.3G.

Diese Zahlen stimmen gut auf ein Gemisch von etwa .
des Isosafrol-g-bromids mit 75 pCt. Propylenmethylsth
(CH30s:).C¢Hy.C(OCH;): CH.CH;. Beim Schiitteln dieses Prodac
verdiinoter Salzsfiure schied sich daber das entstandene a-Keton:
fest ab. Ueber die quantitative Gewinnung desselben aus dem
bromid wurde schon im Vorhergehenden berichtet?).

Brom-isosafrol-dibromid. Bei der Einwirkung von M
Gew. Natrinwmethylat, -gewonnen durch Aufldsung von Natric
moglichst wenig Methylalkohol, auf eine #therische Losung des Bri
isosafrol-dibromids wi.rde ein Oel erhalten, in welchem sich Kry:
bildeten. Dieselben zeigten nach zweimaligem Umkrystallisire
Methylalkobol den Schmp. 65". Die Apalyse stimmt auf die unge
sittigte Verbindung CH;0;: CsH,Br.CH :‘C Br.CHj;.

0.1806 g Sbst.: 0.2143 g AgBr.
. _ Gef. Br 50.5.

CnHm03Bl‘9. Ber. Br 45.44.

. CmHsOg BI‘Q. Ber.. Br 49.98.

In dem Oele war noch die Methoxyverbindung enthalten, deren
schwierige Reinabscheidupg nicht weiter versucht wurde.

Bei der Wiederholung dieses Versuchs mit Natriumithylat wi
der Verlaof ihnlich, nur bildete sich mehr schmierige Masse, und dii
ausgeschiedenen Krystalle konnten nach mehrmaligem Umkrystalli-
siren nur auf den Schmp. 57—65° gebracht werden. ;

Es wurden nun 10 g Bromisosafroldibromid in einen grosses:
Ueberschuss bereits im Kochen befindlichen alkoholischen Kalis auf
eiumal eingetragen und kurze Zeit weiter gekocht. Es tritt sofort

1) Siehe S. 3468.
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lebhafte Abscheidung von Bromkalium ein. Ein grosser Theil des
Alkobols wurde nun abdestillirt, daon wurde mit Wasser verdiinnt,
das ausgefallene Oel mit Aether aufgenommen, getrocknet und im
Vacuum destillirt. Es ging bis auf einen geringen Riickstand bei
12 mm Drack von 178—185° iiber. Das Destillat (5.3 g) erstarrte
in Eis. Aus Petrolither (27—35°) umkrystallisirt, zeigte es den Schmp.
52—55°, nach vpochmaligem Uwkrystallisiren 56 —59°, blieb aber
etwas schmierig. Die Analyse zeigt, dass das Allylenderivat
(CH30;:)Ce¢Hy Br.C-C.CH; entstanden ist.

0.1508 g Sbst.: 0.1218 g AgBr.

CioH704Br. Ber. Br 33.45. Gef. Br 34.4.

Dibrom-isosafrol-dibromid. Dasselbe bleibt bei lingerem
Kochen mit trocknem Natriomithylat in #therischer oder Toluolls-
sung unverindert. Es wurden nun 8 g des Dibromids fein gepulvert,
auf einmal in iiberschiissiges, kochendes Natriummethylat eingetragen
(1.5 g Natrium in 50 g Methylalkohol) und 17/ Stunden gekocht. Das
Dibromid geht nur schwer in Losung, unter gleichzeitiger Abspaltung
von, Bromnatrium. Beim Erkalten schieden sich aus der filtrirten Lo-
sung kleine Kérochen vom Schmp. 96—100° und feine Nadeln vom
Schmnp. 150—160° ab.

Die Kdérnchen wurden mdéglichst herausgesucht und nochmals um-
krystallisirt. Sie behielten dabei ihren Schmp. 95 —98°, reichten aber
zur weiteren Untersuchung nicht aus. Die Nadeln sind in Methyl-
alkohol sebr schwer 13slich, lassen sich aber gut aus Chloroform um-
krystallisiren. Sie kommen daraus in feinen, filzigen, lockeren Nadeln
vom Schmp. 153—154" heraus.

0.1439 g Sbst.: 0.1612 g CO;, 0.0260 g HaO. — 0.1684 g Sbst.: 0.1875 ¢
CO4, 0.0290 g H;0. — 0.1680 g Sbst.: 0.2383 g AgBr.

CioH7O3Br;. Ber. C 3008, H 1.7, Br 60.13.
Gef. » 30.60, 30.40, » 2.00, 1.90, » 60.30.

Es ergiebt sich aus dieser Analyse, dass ein Bromatom abge-
spalten und die Verbindung (CHg0;:)C¢H»Br.CH:CBr.CH; ent-
standen ist. Ausserdem zeigt dieser Versuch, dass das Propenylbro-
wid gegen kochendes, alkoholisches Natriummethylat bestindig ist.

Ein ihnlicher Versuch mit methylalkoholischem Kaliumhydroxyd
ergab ebenfalls die Verbindung vom Schop. 153—154° und eine
Spur eines hdher schmelzenden Kérpers, der mit éthylalkoholischem
Kaliumhydroxyd in grésserer Menge entsteht (das Allylenderivat).
Die g-Bromverbindung hat ein Vierteljahr in einem bromwasserstoff-
haltigen Exsiccator gestanden, ohne entsprechend dem von mir beim
Dibromanethol-g-bromid beobachteten Vorgange!) durch Sauerstoff-
aufuahme in ein Keton R.CO.CHBr.CHj; iiberzugehen.

'y Vergl, Boering, diese Berichte 37, 1557 [1904).




imn Ueberschuss entsteht aus dem Dibromisosafroldibromid das A
derivat (CHy0,:)Cs HBry:C: C.CHy. Es scheidet sich aus der
Lisung neben dem Brompatrinm allmiiblich ein dicker Krystallb;
der sogleich den Schmp. 178 —179" besitzt und nach dem Umkr
lisiren ans Benzin weisse Nadeln vom Schmp. 180—1810 bilde
der Einwirkung einer ﬁthyl:flkbholischen Lbsong von Kaliumhyd
_ bildet sich derselbe Koiper, daneben entstehen aber auch geringe:
feiner, seidenartiger Nadeln vem Schmp. 1507, die das schon
bene Propylenderivat darstellen. Bringt man aber eine alkohéli
Kaliumiithylatlésung zur Einwi kung, so bildet sich hauptsichlic
letzte Verbindung, wihrend das Allylenderivat nur in geriogér:
entsteht. Bei allen diesen Versuchen warde der schbon friih
wihute Korper vom Schmp. 95—100Y gleichfalls in sehr “geri
Menge beobachtet. ‘ :

Analyse des Allylenderivats. (Schmp. 180—1819)

0.1445 g Sbat.: 0.2000 g COs, 0.0272 g Hy0. — 0.1273 g Shst.: 0,
€04, 00116 g Hy0. — 0.0880 g Sbst.: 0.1030 g AgBr. — 0.122

0.1423 g AgBr: ]
CioHgO3Bre. Ber. C 87.74, B 1.90, Br 50.29. ;
Gef. » 37.70, 838.00, » 2.10, 1.0, » 49.80, 49.60,
Das Allylenderivat addirt in échwefelkoblenstgﬂ'lfisung' au
gelindem Erwiirmen nur zwei Atome Brom; beim Allylenderivat ;g
Isosufrols machte ich zuaerst eine derartige Beobachtung, die in
auch in anderen Fiillen bekannt geworden ist. Die nach dem
dunsten des Scbwefelkohlenstofls zuriickbleibende graubraun’e"&
(CH;04:)C¢HBry .CBr:CBr.CH; (?) lésst sich durcli Umkrystallisire
aus Benzin und Eotfirben mit Thierkohle pur schwer reinigen
Schmelzpunkt steigt auf 126 —128°, ‘

0.1738 g Sbst.: 0.2691 g AgBr.

CioHeO:2Bry. Ber. Br 66.94. Gef. Br 65.90.

Molekulargewichtsbestimmung :

1. Einwaage 0.0971 g Sbst : 0.105° Dep.

2, » 0.1004 g Sbst.: 0.10" Dep. in 12.70 g Benzol.

Gef. 1. 357, 2. 387. Mittel 372. Ber. 478.

Bei zweistiindigem Erwirmen von Dibromisosafroldibromid mit’
Pyridin auf dem Wasserbae wurde das meiste Dibromid unveréindert
wiedergewonnen, der Rest war verbarzt.

Zum Schluss mochte ich den HHrn. DDr. Grélert und Kippe
fir ihre Unterstiitzung bei dieser Arbeit meinen Dank aussprechen.

Dr. P. Noering’s Pritatlaboratorium, Berlin NW. 87.
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[CONTRIBUTION FROM THE CHEMICAL LABORATORIES OF COLUMBIA UNIVERSITY ]

The Synthesis of 1,1,2-Trimethyl-5,6-methylenedioxyindane from Safrole

.
By RuBY MURRAY ORCUTT AND MARSTON TAYLOR BOGERT

Supplementing our previous work in the indane
group,! some experiments have been carried out
with safrole (I) and isosafrole (VIII), which have
led to a simple synthesis of 1,1,2-trimethyl-5,6-
methylenedioxyindane by the following steps.

FLow SHEET (R = CH;<2>GH:—)

(I) RCH,CH=CH, + HBr —> (I11)

(I1) RCH,CHBrMe + Mg + H,O —> RCH,CH(OH)Me¢ + (RCH;CHMe—),
RCH;CHBrMe + Mg + AcMe —> RCH,CH(OH)Me + (RCH.CHMe—);+

v) RCH,CHMeC(OH)Me,"'\me‘
| +H.s0,

(VI) RCH,CMe=CMe: ~ 4.H,50,
(VIII) RCH=CHMe + HBr —> RCHBrEt (IX)

(X) RCHO + EtMgBr —>» RCH(OH)Et 4+ (RCHE).0

(X1) (XI11)

Many of these compounds contain asymmetric
carbon atoms and should therefore exist in optical
isomers, but these stereochemical problems have
not been attacked as yet.

Experimental

1-Piperonyl-1-bromoethane (II).—When a current of
dry hydrogen bromide was led into carefully dried safrole,
cooled to ~35°, in a flask 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 hours longer.

On working up the crude product, the yield of pure
bromide (II), b. p. 145° at 9 mm., was 22%,.

In another set of experiments, the safrole (25 g.) cooled
to 0°, was mixed with an aqueous solution of hydrobromic
acid (100 g.), saturated at 0° (or about 69% hydrogen
bromide), and the mixture kept in a closed bottle at low
temperature, with occasional shaking, for two or three
days. The crude product was diluted with an ice-cold
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° at 13 mm., 145° at 9
mm.; n?*p 1.5614; yield 75%,.

Amnal. Caled. for CoH,;0.Br: Br, 32.88. Found: Br,
32.82.

This process gave a very satisfactory 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, THis JourNAL, 86, 185 (1934); (b)
Roblin, Davidson and Bogert, ibid., §6, 248 (1034),

o CH
CH. CHM
7 <o/ QH<C)Ie, ‘v

stable than the isomeric primary bromide, 2-piperonyl-1-
bromoethane, described in a recent paper.?

In 1914, E. Merck took out a patent? for the manufacture
of aromatic amines, in which this bromide, from safrole
and aqueous hydrobromic acid, was an intermediate
product, but was separated only in a crude state as a

slightly colored heavy un-
stable oil, which decomposed
when distilled n vacuo and
(Iv) was not analyzed.
1-Piperonylethanol-1 (TII).
—The bromide (II) was con-
verted into the Grignard com-
pound in the customary way,
after activating the magne-
sium by a small crystal of
iodine. The reaction, after
starting rather slowly, pro-
ceeded satisfactorily, and the
initial cloudiness disappeared
as the reaction advanced. Due apparently to its sensi-
tivity to oxygen, this Grignard compound tended to pass
into the secondary alcohol (IIT) with surprising ease, even
in a closed system from which all moisture had been care-
fully excluded, and this introduced complications in using
it for the synthesis of other compounds as explained in the
next section. No such difficulty was encountered? in the
preparation of the isomeric RCH,CH,CH;MgBr. 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 (III) sought, b. p.
127-129° at 3 mm., 2.5 g. of a by-product of safrole-like
odor and 0.5 g. of the butane derivative (IV).

In contradistinction to its primary isomer, 2-piperonyl-
ethanol-1, this alcohol showed no tendency whatever to
crystallize.

Phenylurethan,—Colorless needles (from alcohol), m. p.
93-94° (uncorr.).

Anal. Caled. for CiHifON:
Found: C, 67.87; H, 5.75.

2-Methyl-3-piperonylbutanol-2 (V) was prepared by the
Grignard reaction from the bromide (II) and acetone.
Due to the sensitivity of the RCH,CH(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 (II), 16 g. of saf-
role, 10.4 g. of the secondary alcohol (III), 3 g. of the ter-
tiary -alcohol (V), and 1 g. of the 2,3-dipiperonylbutane
(IV). The figures for the two alcohols are only approxi-

C, 68.20; H, 5.72.

(2) Orcutt and Bogert, ibid., 88, 2055 (1936).
(3) Merck, German Patent 274,380; Chem, Zemtr,, 88, 1, 2079
(1914). : .
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mate, because of the difficulty of separating these alcohols
quantitatively.

The secondary alcohol (III) isolated, b. p. 127-129° at
3 mm., was analyzed with the following results.

Anal. Caled. for C;oH;205: C, 66.63; H, 6.72. "Found:
C, 66.09; H, 6.69.

Its phenylurethan crystallized from alcohol in colorless
needles, m. p. 93-94°. Mixed with the phenylurethan

described in the foregoing section, the m. p. was un-
changed.
Anal. Caled. for C;H;;ON: C, 68.20; H, 5.72.

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 experiments were carried out in an atmos-
phere of nitrogen, the same amount (46 g.) of initial bro-
mide (II) gave 17 g. of safrole, none of the secondary alco-
hol (IIT), 11 g. of the tertiary alcohol (V), and 1.5 g. of the
butane derivative (IV). From this mixture, the tertiary
alcohol was easily isolated by fractional distillation as a
colorless, very viscous liquid, b. p. 142-144° at 3 mm.,
which congealed in thick colorless needles, m. p. 49°,
with some softening as low as 43°. The isomeric 2-methyl-
4-piperonylbutanol-2 differs from it in persistently re-
maining liquid and refusing to crystallize,

Anal Calcd. for CuHan: C, 70.23
C, 69.86; H, 8.37.

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

; H, 8.17. Found:

2,3-Dipiperonylbutane (IV).—In the residues from the

distillation of the crude products obtained in the prepara-
tion of both the secondary (III) and tertiary (V) alcohols,
this by-product was found. It was purified by repeated
crystallization, first from methyl and finally from ethyl
alcohol, and then formed thick colorless needles or plates,
m. p. 74°.

Anal. Calced. for C1H=O4:
C, 73.26; H, 6.53.

1,1,2-Trimethyl-5,6~methylenedioxyindane (VII).—To
20 g. of well-cooled (7°) 859, 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 fused
potassium carbonate, the ether removed and the residue
fractionated thrice over sodium. The indane so obtained
was a colorless oil, b. p. 137° at 11 mm., of penetrating
camphoraceous odor; yield about 65%. It did not de-
colorize an acetone solution of potassium permanganate.

Anal. Caled. for Ci3Hi60:: C, 76.43; H 7.89. Found:
C, 76.15; H, 8.20.

Fused with selenium for six hours at 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° at 7 mm., which darkened
rapidly and on re-distillation exhaled an odor resembling
that of the original indane. It 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 previous experience with indanes.'®

C, 73.58; H, 6.79. Found:

RuBy MURRAY ORCUTT AND MARSTON TAYLOR BOGERT
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2-Methyl-3-piperonylbutene-2 (VI).—Occasionally this
olefin 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 permanganate. It formed an oil, b. p. |

120° at 7 mm., colorless when freshly distilled, which
rapidly turned yellow, even in a tightly sealed bottle, i
possessed a citrous or alliaceous type of odor, quickly de-
colorized an acetone solution of potassium permanganate,
and did not form a picrate. For analysis, it was freshly
distilled.

Anal. Caled. for Ci3H60s: C, 76.43; H, 7.89. Found:
C, 76.21; H, 8.06.

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

alpha-Ethylpiperonyl Bromide (IX).—This bromide ap-
peared to be formed in good yield by the action of aqueous
hydrobromic acid (69%) upon isosafrole at 0°, as described
for the preparation of its isomer (II) from safrole, but it
was so unstable that it decomposed when distilled at a
pressure of 2 mm.

The Merck patent,’ already mentioned, refers also 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 #n racuo, and was not analyzed. \‘

This patent also claims the formation of the correspond-
ing amine when the crude bromide is treated with am-
monia. When we treated our product with alcoholic am-
monia, even at low temperature, a vigorous reaction en-
sued, with immediate separation of ammonium bromide in
an amount which indicated the presence of approximately
50%, of the desired bromide (IX) in the original crude.

alpha-Ethylpiperonyl alcohol (XI) was prepared from
piperonal (X) and ethylmagnesium bromide, as recorded
by Mameli.* Inasmuch as the compound obtained by us
(yield 509,) showed a b. p. of 126-127° at 3 mm., whereas
that reported by him was 172-175° at atmospheric pres-
sure, our product was analyzed.

Anal Calcd fOf CmHquZ C. 66.63 H, 6.72.
C,66.77; H, 6.42

No phenyluretha.n could be secured from this alcohol,
because the phenyl isocyanate immediately withdrew
from it the elements of water. In this respect it differed
strikingly from the isomeric 1-piperonylethanol-1 (III).
Nor could we prepare a benzoate from it, or convert it into
the corresponding bromide by the action of phosphorus
tribromide.

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 alcobol tends to split out a mole-
cule of water on standing even at ordinary temperature.
When warmed or distilled under reduced pressure, how-
ever, it loses water quite easily with formation of mosafrolc.
as found also by Mameli.*

Di-alpha-ethylpiperonyl Ether (XII).—The dxsullatxon
residues from the preparation of the foregoing alcohol
(XI), when crystallized from methyl alcohol, gave a 5%
yield of this ether in colorless leaflets, m. p. 85°.

(4) Mameli, Rend. Accad. Lincei, (5] 183, 11, 315 (190@).
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Anal. Caled. for CooH2Os: C, 70.14; H, 6.48; mol.
wt. (Rast), 342.2. Found: C, 70.04, 69.85; H, 6.21, 6.42;
mol. wt. (Rast), 336.3.

Mameli,* who was the first to describe this ether,
found that it was formed when an ether solutiorr of the
alcohol was left for many weeks in contact with traces of
inorganic salts, and gave its m. p. as 88°.

Summary

1. By the addition of hydrobromic acid to
safrole, 1-piperonyl-1-bromoethane has been pre-
pared and from this the corresponding alcohol.

2, The Grignard reaction applied to the

(5) Mameli, Rend. Accad. Linces, {5] 18, 11, 612 (1904); Guazs.
chim. ital., 38, 11, 32 (1905).
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bromide, in the presence of acetone, yielded a
mixture of 1-piperonylethanol-1, 2-methyl-3-piper-
onylbutanol-2 and 2,3-dipiperonylbutane.

3. This butanol has been converted by the
action of sulfuric acid into the corresponding
butene and [,1,2-trimethyl-3,6-methylenedioxyin-
dane.

4. From isosafrole and hydrobromic acid,
alpha-ethylpiperonyl bromide has been obtained.
The corresponding alcohol, from piperonal and
ethylmagnesium bromide, has been shown to lose
water on standing, with formation of the ether.

New York, N, V. REeceIVED AucusT 10, 1936

[CONTRIBUTION FROM THE BURROUGHS WELLCOME AND Co., U. S. A, EXPERIMENTAL RESEARCH LABORATORIES]

Some N-Aryl Barbituric Acids. II

By JoHANNES S. Buck

The present work is a continuation of that de-
scribed in an earlier paper.! Two further series
of l-aryl-5,5-dialkyl barbituric acids have been
prepared, the aryl groups being, as before, phenyl,
0-, m- and p-tolyl, o-, m- and p-anisyl, o-, m- and
p-phenetyl, and a- and @3-naphthyl, while the
alkyl groups are mnow J3,3-ethyl-isobutyl and
5,5-ethyl-isoamyl. The alkyl groups were se-
lected to allow comparison, pharmacologically,
with a series of isoalkylaryl ureas at present under
examination.

Since the sodium salts of the N-aryl barbituric
acids show a tendency to hydrolyze in aqueous
solution, a number of barbituric acids having a
dialkylamino group on the phenyl ring was pre-
pared. These compounds are soluble both in al-
kaline and in acid solution. The presence of the
dialkylamino group should also facilitate the reso-
lution of those barbituric acids which carry, in
addition to this group, an asymmetric carbon
atom.

The two phenyl compounds have been pre-
viously described by Hjort and Dox;? the others
are new. The pharmacological data will be given
later in another place.

Experimental
Ethyl isobutylethylmalonate? and ethyl isoamylethyl-

malonate?® were prepared by the action of the isoalkyl io-

(1) Buck, THiS JOURNAL, B8, 1284 (1936).
(2) Hjort and Dox, J. Pharmacol., 36, 155 (1929).
(3) Shonle and Moment, Tris JourNAL, 48, 243 (1923).

dide on ethyl ethylmalonate, in the presence of sodium
ethylate. It was found advantageous to carry out the re-
action as rapidly as possible and to shake the crude ester
several times with 5% sodium hydroxide solution.* After
fractionation under reduced pressure the isobutyl com-
pound boiled at 128.5-130° (15 mm.) (vield 71%) and the
isoamyl compound at 126-127° (7.5 mm.) (yield 64%,).

The condensation of the ester with the aryl urea and the
subsequent purification were carried out substantially as
previously described.! The procedure was modified in
the case of the dialkylamino compounds, the cold re-
action mixture being diluted, extracted with ether when
possible, and saturated with carbon dioxide to precipitate
the product, which was purified by recrystallization from
aqueous alcohol, and usually also from ethyl acetate-
hexane. No particular trouble was encountered except
with 1-m-phenetyl-3,5-cthyl-isoamyl barbituric acid which
was very difficult to obtain crystalline.

The barbituric acids are tabulated below. They are
all white, crystalline, tasteless compounds, soluble in cold
5% sodium hydroxide solution, practically insoluble in
water, slightly soluble to insoluble in petroleum ether,
soluble in ether, soluble in alcohol, moderately to readily
soluble in benzene, and readily soluble in ethyl acetate.
In addition, the dialkylamino compounds dissolve readily
in 5% hydrochloric acid. The solvents used for purifica-
tion are given in the order used. Three or more crystal-
lizations were generally necessary. In the tables the ap-
pearance described is that of the bulk specimen, crystal-
lized froin the last solvent given. The appearance varics
greatly with solvent, etc. )

- The ureas are the same as those previously used.! Di-
methylaminophenyl urea and diethylaminophenyl urea
were prepared by the action of potassium cyanate on the
amine hydrochloride in aqueous solution.

(4) Cf. Michuel, J. prakt. Chem., [2] 78, 537 (1905).
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hydrate. This crude material contained 969, of the
theoretical electropositive chlorine content. When it was
distilled at 76-78° (10 mm.) this chlorine content was
found to be 999, of theoretical. The distilled product
melted at 4—4.5° cor., d®, 1.544. Since the crude material
is sufficiently pure for most purposes, the distillation,
which is dangerous, ought to be avoided. .

i-Propyldichloramine was prepared by a modification
of the above procedures. To an ice-cooled concentrated
aqueous solution of 95 g. (1 mole) of z-propylamine hydro-
chloride (prepared in situ) was added slowly 2.25 moles of
aqueous sodium hypochlorite (prepared by adding chlorine
to cold 15% aqueous sodium hydroxide, 1.6 moles hypo-
chlorous acid per liter). Simultaneously with this addi-
tion over two to three hours was added 6 N hydrochloric
acid at such a rate that the acidity was maintained be-
tween pH 5.6 and 6.6. Brom cresol green and chlor phenol
red papers can be used as criteria if the solution is allowed
to creep into the paper so as to give an indicator zone
ahead of the bleached zone. After two hours’ subsequent
stirring in the cold, the heavy oil was separated, washed
once with 50 cc. cold water, twice with 50-cc. portions of
5% sodium thiosulfate, once with cold water, twice with
cold 509, sulfuric acid and finally twice with cold water.
The crude yield (97 g., 769, of theoretical) contained 949,
of the theoretical electropositive chlorine content. Dis-
tillation at 41—43° (15 mm.) resulted in 709, recovery of
yellow oil (4%, 1.165; n¥p 1.4572) which contained 99.8%,
of the calculated electropositive chlorine content.

Anal. Caled. for GGH;NCl,: N, 10.9. Found: N,
10.6 (av.). .

The authors are grateful for a grant from the National
Research Council, Canada, which helped to defray the
expenses of this investigation.
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A Modification of Wenker’s Method of
Preparing Ethyleneimine

By PuiLip A. LEicutoN, WILLIAM A. PERKINS AND
MEeLvIN L. RENQUIST

The most convenient method for laboratory
preparation of ethyleneimine is that of Wenker.!
This is a two-step process involving the prepara-
tion of S-aminoethylsulfuric acid from monoethan-
olamine and sulfuric acid followed by treatment
of the ester with alkali. An improved technique
is suggested for the first step which involves less
effort, gives a better quality of the intermediate
ester, and leads to higher yields.

Six moles each of ethanolamine (b. p. 169.5-
170.1°) and 959, sulfuric acid are separately di-
luted with half their weight of water and cooled
in an ice-bath. The amine i$ added slowly to the
acid with constant stirring in a round-bottom
flask also cooled in an ice-bath. The mixture is
then boiled under reduced pressure using a water
aspirator attached to the flask. Bumping is pre-
vented by the addition of glass beads and the use
of a full flame to maintain vigorous boiling.

When the temperature of the liquid reaches
145°, only enough heat is applied to keep the solu-
tion boiling, and when a definite turbidity appears,
usually between 155 and 160°, heating is stopped
unless the temperature begins to fall. Quite sud-

(1) H. Wenker, Tuis Journac, 87, 2328 (1935).
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denly crystallization takes place, causing the -
temperature to rise sharply to about 185°. After
cooling, the cake is softened with 300 cc. of 959,
ethanol, removed from the flask and ground with
an additional 400 cc. of ethanol followed by filter-
ing and drying.

The yield is 90-95%. The product is white,
showing no evidence of charring as was the case
when the heating was carried out in an open vessel
according to Wenker’s directions. Approximately
one hour is required to remove the water from the
above quantity of material. While Wenker was
able to remove only 759, of the theoretical amount
of water, in the above method a trap placed be-
tween the flask and aspirator collected virtually
1009 of the amount expected.
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A Synthesis of Nordihydroguaiaretic Acid

By S. V. LiEBERMAN, GEORGE P. MUELLER AND ERIC T
STILLER

Nordihydroguaiaretic acid or 2,3-bis-(3,4-di-
hydroxybenzyl)-butane [4,4'-(2,3-dimethyltetra-
methylene)-dipyrocatechol] (I) is of practical in-
terest as an dntioxidant used in preserving edible
fats and oils.! It is obtained for that purpose by
the alkaline extraction of dried plants of the spe-
cies Larrea divaricata.? :

Schroeter and his co-workers first obtained this
compound from the dimethyl ether of guaiaretic
acid (II) by hydrogenation and subsequent de-
methylation.? The dimethyl ether of guaiaretic
acid has since been synthesized by Haworth, et al.*
These two syntheses constitute a proof of the
structure of nordihydroguaiaretic acid. :

HO—N\ CHy—CH—CH—CH H
HO—_ CH; CH, H

I
H,C CH=C—CH—CH N\—OCH:
G ¢H, CH, _)—OCH;
11

The new synthesis described here confirms this
structure. The first step involves the coupling of

two molecules of 1-piperonyl-1-bromoethane, .

yielding the corresponding dimethylene ether of
nordihydroguaiaretic acid (IV), a compound
reported by Orcutt and Bogert as a crystalline
solid, m. p. 74°5 Apparently a mixture of the
diastereoisomers of this compound is produced by
the reaction of l-piperonylethylmagnesium bro-
(1) U. S. Patent 2,373,192; Higgins and Black, Oil & Soap, 21,
277 (1944). L
(2) U. S. Patent 2,382,475. .
(3) Schroeter, Lichtenstadt and Irineu, Ber., 51, 1587 (1918). *
(4) Haworth, Mavin and Sheldrick, J. Chem. Soc., 1423 (1934)
(5) Orcutt and Bogert, THIS JoUrNAL, 58, 2057 (1936). e
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mide (I1I) in ethereal solution with one equivalent
of iodine. While treatment with iodine gave a
yield of 309, the use of silver bromide instead of
iodine gave a 219, vield. Our product was a
heavy oil, b. p. 175-185° (0.1 mm.), having the
correct analytical values for the dimethylene
ether of nordihydroguaiaretic 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.

CH,—CHMgBr
el —
N CH,
111
/0 CH;—CH—CH—Cl{,—
HzC\ | [
Cll; CH,
v

CH,-CH-CH-CH,

CLC
: < CH; CH,
v

y CHr—CH—CH—CHr—("\—0,_
oc( [ | >co
CH, CH, 0
VI l
v

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 acid (I). This product showed no

_ depression of the melting point when mixed with
an authentic sample of optically inactive nordi-
hydroguaiaretic acid.®

1-(3,4-Dimethoxybenzyl)-1-bromoethane  re-
acted with magnesium with difficulty and incom-
pletely, yielding only 69, 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 B-position
relative to its activity when adjacent to the ben-
zene ring. The action of copper-bronze in deca-
lin on 1-(3,4-dimethoxybenzyl)-1-bromoethane
formed a small amount of heavy oil which was not
further identified. '

(6) Purchased from Nordigard Corporation, 2536 W. Mouaroe

Street, Chicago 12, Il
(7) Kharasch and Kleiman, ibid., 65, 491 (1943).
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Exp\e imental
- 1-Piperonyl-1-bromoethane 3—Suafrole, 250 g., and 200
g. of 2% hydrobromic acid were mixed in a sintered disk
gas-washing  bottle immersed in an ice-salt-bath. A

strecam of hydrogen bromide was introduced, rapidly at
first, and more slowly us saturation was approached.

After four hours the gas inlet was removed and the mix-

ture permitted to stand in ice overnight. It was poured
into 300 cc. of cold brine. The organic layer was diluted
with ether and removed. The ether solution, washed
three times with cold brine, was dried with Drierite, then
anhydrous magnesium sulfate and distilled. A fraction
o‘f)%ls g., b.p. 154-158° (13-14 mm.), was collected; yield
62 0-

Similarly, 250 g. of methyleugenol and 121 g. of hydro-
bromic acid gave 326 g. of 1-(3,4-dimethoxybenzyl)-1-
bromocthane, b. p. 164-167° (9.5 mm.); yield 89.5%,.

2,3-bis-(3,4-Methylenedioxybenzyl) -butane (IV).—A
solution of 24.3 g. (0.1 mole) of 1-piperonyl-1-bronio-
cthane in 75 cc. of anhydrous ether was added slowly to
a stirred mixture of 2.43 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 refluxing by the heat of reaction for thirty minutes.
After an additional hour at reflux, the heat was removed
and 12.7 g. (0.05 mole) of iodine in 75 cc. of ether added
to the solution. The heat of the ensuing reaction caused
refluxing to resume; the small amount of unreacted mag-
nesium dissolved quickly. After an hour of heating
following this.addition, the solution was cooled below 15°
and hydrolyzed by the slow addition of 49, hydrochloric
acid. The organic material was separated with the aid
of ether and dried. A viscous, amber-colored oil, 5.0 g.,
was collected by distillation, b. p. 175-185° (0.1 mm.);
yield 319%.

Anal. Cualed. for Cyl.O,: C, 73.62; H, 6.75.
Found: C, 73.50; H, 6.94.

2,3-bis-(3,4-Carbonyldioxybenzyl) -butane (VI).t.—
2,3-bis-(3,4-Methylenedioxybenzyl)-butane, 3.5 g., was
dissolved in 15 cc. of toluene and heated at reflux for three
hours with 14 g. of phosphorus pentachloride. 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 collected, washed with
cold water and dried at 50° tn vacuo; the yield was 1.2 g.
of product, m. p. 165-168°. An additional 0.25 g. was
recovered by removing and evaporating the toluene layer.
After two recrystallizations from toluene the compound
melted at 171.5-173°.

Anal. Caled. for CnHuOs:
Found: C, 67.33; H, 5.41.

Nordihydroguaiaretic Acid (I).—The product from the
preceding reaction, 0.68 g., was heated at reflux in an
atmosphere of nitrogen with 50 cc. of 1.N hydrochloric
acid in 809, methanol. After two and one-half hours,
during which the solid slowly dissolved, the solvent was
removed under reduced pressure. The residual oil was
taken up in ether and extracted with 15 cc. of a 5%

C, 67.80; H, 5.08.

.sodium hydroxide-3% sodium hydrosulfite solution.

The aqueous layer was separated, made just acid to litmus
with dilute hydrochloric acid and permitted to stand;
long colorless needles, 0.16 g., separated overnight,
m. p. 185.0-186.5°. i

Anal. Caled. for C;sHznOy:
Found: C, 71.70; H, 7.43.

A mixture of this compound with a sample of nordi-
hydroguaiaretic acid® melted at 185.0-186.5°. Neither
the natural nor the synthetic phenol displayed any optical
rotation.

C, 71.52; H, 7.28.

WYETH INSTITUTE OF APPLIED BIOCHEMISTRY
PHILADELPHIA, PA. RECEIVED JANUARY 17, 1947

(8) Cf. Organic Syntheses, Coll, Vol. I1I, 1943, p. 549.
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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
needles, m. p. 25-26°; yield 3.25 g. (90%).

Anal. Calced. for C,uH,O: C, 81.79; H, 9.14. Found:
C, 81.49; H, 9.32.

5-Hydroxy-4,7-dimethylhydrindene (VI).—The above
ether (3.25 g.) was refluxed with 25 cc. of glacial acetic
acid and 4 cc. of 489, hydrobromic acid for three hours in a
nitrogen atmosphere, and on pouring the solution into
water the hydroxy compound separated as a pink solid.
It 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. (66%). The
substance forms fine colorless needles melting at 111-112°,

Anal. Caled. for C;H,i0: 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. Caled. for C;sH,;50s: C, 81.18; H, 6.80. Found:
C, 80.82; H, 6.95.

5 - Hydroxy - 4,7 - dimethyl - 6 - p - nitrobenzeneazohy-
drindene was obtained by coupling the components in 19,
alkaliat 0°. A red precipitate separated at once and it was
unaffected by -rendering!ithe solution acidic and boiling
the mixture to coagulate the material. Recrystallized
from glacial acetic acid, in which it is sparingly soluble,
the azo compound formed brownish-red needles, m. p.
220-222°, dec. It is insoluble in alkali.

Anal. Caled. for C;Hi;OsNs: C, 65.38; H, 35.50.
Found: C, 65.72; H, 5.85.

6-Methoxy-5,8-dimethyltetralin.—On condensing p-xy-
lyl methyl ether and succinic anhydride with aluminum
chloride in benzene solution as described by Clemo, Ha-
worth and Walton,!? the yleld was even lower than that
(70%) reported by these investigators, but the general
procedure described by Fieser and Hershberg!? proved very
satisfactory. Using 0.2 mole of the ether, 0.21 mole of
succinic anhydride, 200 cc. of tetrachloroethane, 50 cc. of
nitrobenzene and 0.42 mole of aluminum chloride, stirring
at 0° until solution was complete, and allowing the mix-
ture to stand for four days at 0°, S-4-methoxy-2,5-di-
methylbenzoylpropionic acid, recovered as usual and crys-
tallized from dilute alcohol, was obtained as colorless crys-
tals, m. p. 130-131°, in 869, yield. The reduction to +-
+-methoxy-2,5-dimethylphenylbutyric acid (m. p. 98-99°)
by the Clemmensen—Martin method has been described!s
already. Cyclization was effected according to Clemo,
Haworth and Walton!? in 649, yield.

(17) Fieser and Hershberg, Part 1V, in press.

(18) Martin, THIS JoUurNAL, 88, 1438 (1936).
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7-Methoxy-5,8-dimethyltetralone-1 (6 g.) was reduced
by the ordinary Clemmensen method, refluxing for twenty-
one hours, and the-material extracted with ether after

_distillation (b. p. 116-125° at 12-13 mm.) was obtained

ds a solid, m. p. 36-38°; yield 4.25g. (76%). Crystalliza-
tion from petroleum ether gave colorless needles melting at
38-39°.

Anal. Caled. for C;3H,;s0: C, 82.06; H, 9.52. Found:
C, 82.36; H, 9.76.

6-Hydroxy-5,8-dimethyltetralin (1X).—TFor demethyla-
tion the ether (4.25 g.) was refluxed with glacial acetic
acid (25 cc.) and 45% 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. 104-105°, yield
2.45 g. (62%). The substance dissolves in dilute alkali
slowly on warming.

Anal. Calcd. for C,;H,(O: C, 81.79; H, 9.14. Found:
C, 81.78; H, 9.48.

The benzoyl derivative forms very long, slender, colorless
needles, m. p. 119-120°, from dilute alcohol.

Anal. Caled. for CyH3cO,: C, 81.38; H, 7.18. Found:
C, 81.44; H, 7.26.

6 - Hydroxy - 5,8 - dimethyl - 7 - p - nitrobenzeneazo-
tetralin was obtained by coupling as described above and
crystallized from glacial acetic acid, in which it is sparingly
soluble. The substance forms bronze-red needles, m. p.
229-231°. It is insoluble in alkali and stable to acids.

Anal. Caled. for CisH,yO3Ns: C, 66.42; H, 590.
Found: C, 66.50; H, 6.11.

Summary

B-Hydroxy derivatives of hydrindene and of
tetralin with one ortho position blocked with a
methyl group and the other free have been tested
in the coupling reaction to determine if both ortho
positions are capable of constituting enolic groups,
or if there is any fixation of the bonds in the aro-
matic nucleus as the result of the spatial require-
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 Kekulé forms.

CONVERSE MEMORIAL LABORATORY
CAMBRIDGE, Mass. RECEIVED AUGuUST 12, 1936
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SYNTHESIS OF 1,1-DIMETHYL-6,7-METHYLENEDIOXYTETRALIN 2055

[CONTRIBUTION FROM THE CHEMICAL LABORATORIES OF COLUMBIA UNIVERSITY]

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

BY RUuBY MURRAY ORCHUTT AND MARSTON TAYLOR BOGERT

In continuation of our investigations in the
ionene field,> and in the cyclodehydration of
aromatic alcohols,® we have had occasion to syn-
thesize a methylenedioxytetralin by the follow-

Warmed with absolute ethanol and a little sulfuric acid,
the acid yielded the ethyl ester as a colorless transparent
liquid, of pleasant odor, b. p. 184-185° at 14 mm., which
did not decolorize a cooled 109, carbon tetrachloride solu-
tion of bromine; yield 83%,.

ing steps, in which formulas R = CH. CoH,— Anal. Caled. for C:H\4O4: C, 64.84; H,6.35. Found:
C, 64.94; H, 6.64.
+NaOH +NaHg 2-Piperonylethanol (IV), prepared from the fore-
.. r<«RCH=CHCOOEt ———> RCH=CHCOONa ————>  going ester by reduction with sodium and n-butyl
o) (03] alcohol, formed a colorless viscous liquid, b. p. 170—
_,;._"' +EtOH +Na 172° at 8 mm., 182-183.5° at 14 mm., 184-186° at
+ RCH,CH;COOH ————> RCH,CH;COOEt —————> 16 mm., and 186-188° at 19 mm.; yield 87%,.
ol an +H:S0. (111) +BuOH Cooled to —10°, it slowly congealed to a crystalline
Z mass. When the temperature of this solid was per-
+ LRCH,CH,CHzOH +PBry R(CH.);Br +Mg mitted to rise slowly, it began to melt at 28° and
av) W) i +AcMe was completely liquefied at 29°. The m. p. of 2-
. piperonylidene ethanol is given in the literature?’
R(CH,;);CMe;OH + R(CH:)sR as 78-78.8° (corr.). Hence the product cannot be
l +H,S0, “1 the unsaturated alcohol.
Anal. Caled. for CoH;3O5: C, 66.63; H, 6.72.
D (vin Found: C, 66.30; H, 6.75.
/O\/\ 0\ VaVaX 2-Piperonylethanol immediately decolorized a cooled
&u <-‘ Cé “ ! 10% carbon tetrachloride solution of bromine, presum-
* ! +S ? ! J ably being promptly oxidized thereby.
\O/ A X —_—> \0/ \/\‘// This saturated alcohol has been reported® as one of the
Me Me Me catalytic reduction products of piperonylidene acetalde-
(VIII) (IX) byde, although the b. p. recorded (149-150°, uncorr., at
6 mm.) was lower than that given above.
Experimental Phenylurethan, m. p. 98-39°.

Ethyl Piperonylacetate (II1).—Ethyl piperonylidene-
acetate (I), prepared from piperonal and ethyl acetate,
according to Hoering's directions,* was saponified by boil-
ing with the calculated amount of 0.1 N sodium hydroxide.
The solution was cooled quickly, to prevent the crystalliza-
tion of the sodium salt, and a 109, excess of sodium amal-
gam was added slowly. When the reduction was com-
plete, the mixture was filtered, the filtrate cooled with ice
and acidified with hydrochloric acid. The precipitated
piperonylacetic acid was washed, dried, and crystallized
from ether, giving a colorless crystalline product, m. p.
87-90°, which did not decolorize a cooled 109, carbon
tetrachloride solution of bromine; yield 75-80%,.

Lorenz,* who prepared this acid by a similar method,
differing only in certain details, gave its m. p. as 84°.
Kaufmann and Radosevié,* who obtained it by hydrolysis
of its methylamide, also recorded the m. p. as 84°.

(1) Presented in abstract before the Division of Organic Chemis-
try, at the New York meeting of the American Chemical Society,
April 23, 1938.

(2) (a) Bogert and Fourman, THis JournaLr, 88, 4670 (1933);
(b) Bogert and Apfelbaum, Sciemce, [N. S.], 79, 280 (1934); (¢)
Bogert, Davidson and Apfelbaum, THIS JOoUrRNAL, 58, 959 (1934).

(3) (a) Bogert and Davidson, ibid., 86, 185 (1934); (b) Roblin,
Davidson and Bogert, ibid., 87, 151 (1935).

(4) Hoering, Ber., 40, 2176 (1907).

(5) Lorenz, ibid., 18, 758 (1880).

(6) Kaufmann and Radosevi¢, ibid., 49, 681 (1916).

Anal. Caled. for C,;H,ON: C, 68.20; H, 5.72.
Found: C, 67.97; H, 5.83.

A more direct and shorter road to the same goal (IV),
was the reduction of the ethyl piperonylideneacetate (I)
by sodium and n-butyl alcohol, as follows:

A 3-necked 2-liter flask, equipped with mercury-sealed
stirrer,a reflux condenser, and a dropping funnel, protected
with calcium chloride guard tubes, and containing 37.8 g.
of sodium and 100 cc. of dry toluene, was heated above the
m. p. of the sodium and then allowed to cool during vigor-
ous stirring, so as to obtain the sodium in a finely divided
state. To this mixture, there was added, as rapidly as
possible, a solution of 36.2 g. of the ester (I) in 100 cc. of
n-butyl alcohol. There ensued a vigorous reaction, with
much foaming. When this subsided, more (150 cc.) n-
butyl alcoho!l was added, to dilute the mixture, to aid in
keeping the alcoholate in solution, and to react with any
unattacked sodium. o

The mixture was hydrolyzed by addition of water, the
oily layer separated from the aqueous alkaline one, the
latter extracted twice with n-butyl alcohol and the ex-
tracts added to the oily layer. This was distilled at
ordinary pressure, to remove the toluene and butyl al-
cohol, and then under reduced pressure, to isolate the

(7) Bogert and Powell, THIS JOURNAL, 83, 1609 (1931).
(8) Bogert and Powell, ibid., 88, 2787 (1931).




piperonylethanol (IV); b. p. 184-186° at 16 mm.; yield
62%,.

From the aqueous alkaline layer there was obtained a
small amount of piperonylideneacetic acid, (CH,O»):
C¢H;CH=CHCOOH, m. p. 237-238° (from acetic acid),
agreeing with that in the literature.

Repeating the above experiment, with amyl 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,0,)C¢H;CH,CH,COOH (large, colorless crystals,
m. p. 84°; m. p. in literature$ 84°).

In another series of experiments, replacing the toluene
by xylene, the results were less satisfactory. The same
alcohol (IV) was obtained and, as by-products, there were
recovered both piperonylidene and piperonylacetic acids, in
the ratio of 3:1. The former was reduced to the latter, in
809%, vyield, 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. It 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. (28-29°)
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 alcoholate, 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., n**p 1.5599, but darkened
rapidly on exposure to air and light; yield, 50-33%;
original alcohol recovered, 20-25%,.

Anal. Caled. for CyH;O:Br:
Found: C, 49.41; H, 4.87.

1,4-Dipiperonylbutane (V1I).—The Grignard reagent
was prepared by mixing 48.8 g. of the above bromide, 8 g.
of magnesium, and 50 cc. of dry ether, and adding 100 cc.
more of dry ether when the reaction was well started.
A final 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. It was then
poured upon ice acidulated with the calculated quantity
of sulfuric acid, extracted with ether,.the ether extract
dried over anhydrous potassium carbonate-and 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 at 77-78.5°
after six crystallizations from alcohol; b. p. about 240°

C, 49.38; H, 4.56.
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at 3 mm.; yield, about 289, Their analysis, however,
indicated retention of some of the solvent alcohol. They
were therefore fused for an hour at 120° and a pressure of
7.2 mmn. (m. p. then 78°), and analyzed again.

Anal. Calced. for CpoH204: 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 at 2 mm. pres-
sure. Two fractions were thus obtained. One boiled
at 65-75° and had a safrole odor. The other, b. p.
150~160°, consisted of the nearly pure tertiary alcohol
(VI); yield 329, Purified by two rectifications, it
boiled at 145-148° at 2 mm. pressure.

Anal. Caled. for C;3H,,05: C,70.23; H, 8.17.
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
from it, because phenyl isocyanate immediately with-
drew the elements of water, with formation of carbanilide.

Attempts to isolate the olefin formed by this dehydration
were 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 - methylenedioxytetralin (VIII).—
Into 3 g. of vigorously stirred 85%, sulfuric acid, there was
dropped slowly 4 g. of the above alcohol (VI), maintaining
the temperature at 10° or below. After all the alcohol
had been added, the stirring 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 the residual liquid distilled twice over sodium.
The tetralin was thus obtained as a colorless transparent
liquid, of camphoraceous odor, b. p. 148-149° at 10 mm.;
yield 70%,.

Anal. Caled. for Ci3H,60;: C, 76.43; 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 134-136°,

Anal. Caled. for CsH30yN;: N, 10.12.
9.91.

Found:

Found: N,

Summary

Starting with ethyl piperonylideneacetate, the
1,1-dimethyl-6,7-methylenedioxytetralin has been
synthesized by a series of steps analogous to those
used by Bogert, Davidson and Apfelbaum*® for the
preparation of ionene.

New Yorxg, N. Y. RECEBIVED AUucusT 10, 1936
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Treatment of IX with MeMgl, and decompn. with aq. I .

NH,(Cl and ether extn. gave a cryst. product dehydrogenated gives aq. Na;CO; insol. Ph,C.CO.NH.CO.CH;.CH; (I
to IV (picrate, m. 124°). Similarly II gives on oxidation a m. 158-9° (from MeOH), insol. in aq. Na,COs, and
glycol CyHO;z (X), m. 235°, an oxo acid, Cz0H3203 (XI), m. Ph,C(CONH;)(CH,).CO.H (IV), m. 142-4° (from 509, aJ,
177-8° (semicarbazone, m. 212°), and an oxo acid, C;sH2sOs , III Et ester, m. 143-5°. Heating III and IV 20 hrs, {
(XII), m. 182° (semicarbazone, m. 230°). XI is isomerized = 40% aq. KOH gives Ph;C(CO:R!)(CH,;),CO:R? (V) (R
with 4%, alc. HCI to an oxo acid, CsH3:20; (XIII), m. 176° R? = H), m. 193-5° (from 40% AcOH). V gives the
(semicarbazone, m. 207°), The mixed-m.ps. of XI and XIII  thermal dissocn. consts. K; = 12.4 X 10~ at 20° and K,?
and of their semicarbazones were depressed 10-15°. XI 4.1 X 10~® at 20°. V (R! = H, R?* = Me), m. 110~
gives a pos. CHI; reaction and is dehydrogenated over Se — (from MeOH), is prepd. from the di-acid and 10 times its v§
to I-methyl-T-ethylphenanthrene, m. 84-5° (styphnate, m. of MeOH and 0.1 its wt. of concd. H,SO,; K = 10.0 X 1(f
141-2°; trinitrobenzoate, m. 142-3°), which confirms the at20°. V (R! = R?! = Me), m. 64-5°, prepd. from th,
presence of the Ac group on C-7. Se dehydrogenation of acid and Me,SO,. V (R! = Me, R? = H) m. 129°,
the reaction product of the Me ester of XI and MeMgX , the di-ester and alc. KOH, X = 2.2 X 1075 at 20°x}
gave a resin which was converted to V on heating over © (R! = H, R? = Et), m. 120-1°, V (R! = Et, R? = H) g
Pd-BaSO, 3 hrs. at 300-15°. XII gives a neg. CHI; reaction. 3B
The Me ester of XII with MeMgX gives a resinous soln. 107°. Treating V(R! = R* = H) with AcCl gives Phy
which dehydrogenates over Se to IV (picrate, m. 126°; ——————— e
styphnate, m. 152-3°). A MeOH soln. of the mother __ C0O.0.CO.CH,.CH: (VI), m. 138-40°. II and SOCI
liquor residues from XI and XII gave on elution from an lowed by NH,, give Ph:C(CN)(CH:):CONH, (
activated alumina column mixed acids, m. 160-75°, and an  130-1°. VIIand SOCI, give Ph,C(CN)(CH,).CN, m. 71-2
oxo acid, m. 215° (semicarbazone, m. 237-8°; 2,4-dinitro- . . . X L
phenylhydrazone, m. 284-6°). Uota’s (C.4. 31, 7416%) Heating VI with PhNH; in CiHs yields Ph,C.CO.NPhH)
dicarboxylic acid, C;0H3004, was not prepd. from XI. B. ¢ ———— . IR
regards the following formulas as the structure of I and II. CO.CH:.CH:, m. 150-1°. III. The 2-phenyl-2-alkyl(o

phenylalkyl)glutaric acids, and their principal deriva
Me Me Me Me F. Salmon-Legagneur and C. Neveu. Ibid. 1953, 70-5
N NS PhCR(CN)(CH,).CO.H (I) are prepd. in 50-60%, vields b
" heating PhACHRCN and NaNH; 2 hrs. in CsHs, w;t%:
Br(CH,).CO;Et and sapong. with alc. KOH. The following -,
I were prepd. (R and m.p. given): Me, 77° (from CCL);'Et;g'
92-3°; Pr, 63-5°; PhCHs, 156°. Heating I with 859, H,SO," "
d 1-2 min. gives almost quant. yields of the following PhCR:
(CONH,)(CH,).CO;H (II) [R and m.p. (from 30% alc.
given]: Me, 167-8°; Pr, 196-7°. I (R = Et) and 85%*

TG
H ives 7 R = Et)m. 157-8°, R
Chas. Burkhard —_M I )m. 157-8°, and 397‘."55%,
Attempt at the synthesis of a.nt.itubercula.r qrugs analogous  (CH,),.CO.NH.CO (IIl, R = Et) as hydrate, m. 6892
to DDT. A. Ercoli. Farm. sci. e tec. (Pavia) 2, 54(1947); anhyd. m. 83-4° (from ether). II (R = Me or Pr) and 23
Excerpta Med., Sect. II, 1, 404-5(1948); of. C.4. 41, Bé. HCI give IIl (R = Me, m. 105°; Pr, m. 96-8°)dk
1797g.—On the basis of the structural resemblance between , (R = PhCHj) and 85% H.SO, give only IIT (R = PhCHy),%
the insecticide (p-CIC¢H4)2SO: and the antitubercular drug =~ m. 153—4°, which warmed with V NaOH yields IT, m::209-
(#-HaNCeH,)2S0: and on the fact that the insecticidal action  10°. Refluxing II or III or their mixt. 25~30 hrs. with 40{
of (p-CIC(H);CHCCI; (DDT) is enhanced by the presenceof  3q. KOH and adding HCI gives 60~70%, yields PhCR(CO;H)=:
the CCl; group, which increases the soly. in lipides, the di-Bz CH,CH;CO,H (IV) (R = Me), m. 130° (from ether-p
deriv. (I) of (p-H.NCeH,):CHCClI; was prepd. I inhibits the — ether) and PhCMe(CO;H)CH,CH;CO,Me, m. 83-4°:
growth of Mycobacterium tuberculosis at a concn. of 7-15 following IV (R and m.p. given) were prepd.: Et, 13023
mg./l. in vitro, and is active against Staphylococcus aureus. Pr, 112-13°; PhCH,, 166°. Boiling IV with AcCl oi-‘A@,"Q
The compd. (p-O:NCeH,):CHCCIl; shows a remarkable ~ w o bR
chemotherapeutic action in murine typhus. W. C. Tobie f gives the following PhCR.CH,.CH,.CO.O.(J:O (V)ix( J
Stereospecificity of hydrogen migration in the pinacol / m.p. given): Me, 77-8°; Et, Pr, oils; PhCH,,i116-17,
rearrangement. Kurt Mislow and Maurice Siegel (New Treating V (R = Me or Et) with PhNHj gives anilides (R
York Univ., New York, N. Y.). J. Am. Chem. Soc. 74, Me, m. 136°; Et, m. 171°) of uncertain structure ‘Y,h,‘
1060-1(1952).—Reduction of optically active 2-methyl- — — ®
benzilic acid (I) to o-MeC¢H,CPh(OH)CH,OH (II), fol- — heating with AcCl give PhCR.CHg.CHg.CO.NTPhé AV
lowed by acid-catalyzed rearrangement to optically active (R = Me, m. 163°; Et, m. 115-17°; PhCH; 41-2;
Ph(0-MeC¢H,)CHCHO (III) substantiates that H migration R é
in the rearrangement is stereospecific. 2-Methylbenzil A new reaction of aliphatic diazo compounds:
(2.8g.)in 15 cc. hot EtOH made satd. by the addn. of water, Bamford and T. S. Stevens (Univ. Sheffield, ‘Eng
the clear soln. treated with 3 g. KOH, refluxed 1 hr., adjusted ¢ Chem. Soc. 1952, 4675-8.—Aliphatic diazo compds:;
to pH 8 with dil. HCI, filtered, the filtrate acidified, the oil  some tertiary amines liberate N and give a base. A po s
shaken with 5% Na)COs, and the soln. decanted and acidified mechanism for the reaction is discussed. In each ex,
yielded 50-68% I. 1(60g.)and 73 g. cinchonine yielded 68 diazo compd. was added portionwise to the base
g- salt, m. about 200°, (]38 117° (¢ 1.47, MeOH); the salt _ temp. (100-50°) that a steady reaction was' mais
with dil. HsSO, yielded I, m. 93-5°, [a]3$ 11.4° (¢ 8.87, without outside heating. The following expts. are
EtOH). I(11.2g.)in 100 cc. Et,0 added dropwise to 2.1 g.  [diazo compd. used, base used, product, y}'eld:( %
LiAlH, yielded 7.8 g. I, m. 71-2°; I, [a]%$ 7.2° (c 4.58, diazofluorene (1), N,N-dimethyl-9-fluorenamine:(Il)
EtOH), yielded II, m. 61-9°, [«]3$ 5.7° (c 4.94, EtOH); II _ methylamino-9,9'-bifluorene, m. 214-16° (picrate, m.
(5.2 g.) in 15 cc. water contg. 3 drops H.SO, refluxed 2 hrs. A 45; "I, PhCH,NMe, (III), 9-benzyl-9-(diméth
yielded 2.2 g. III, by 121-2°, n3 1.5001, dss 1.103, MR fluorene, 30; I, Ph.CHNMe; (obtained in 94% 'Y
64.34 (caled. 64.28), [a]3 1.36° (no solvent); 2,4-dinitro- Ph,CHBr, Mes:NH in MeNO,), 9-dimethylaminos
phenylhydrazone, m. 181-2° (decompn.). Felix Saunders bifluorene,—; PhsCN; (IV), II, 9-(a-dimethylaminODEeTx
a,a-Disubstituted di-acids and their derivatives. II.__ fluorene, m. 164° (picrate, m. 188-9°), 40; PhM@Erei,
2,2-Diphenylglutaric acid and its principal functional deriva-~ PhCOCH(CH,Ph)NMe,, poor yield, mostly _tFCO;’. ”
tives. F.Salmon-Legagneur (Faculté sci., Rennes). Bull. PhBzCN,, III, Ph,C:CO,—; ~N:CHCO:Et, 1L 3
soc. chim. France 1952, 994-9; cf. C.A. 47, 4868h.—Heat- amphoteric material, m. 205-10°; IV, PhCHle\.f[
ing 19 g. Ph,CHCN in 150 ml. C¢Hg with 5.5 g. NaNH,, . sive results; IV, PhCH,OMe, [Ph(MeO)CH]g{
then with 25 g. Br(CH.).CO:Et gives 22 g. crude PhyC- i (Ph;CH)s, —. 4-(9-Fluorenyl)morpholine, rn.’1,4_9-j;[§§-
(CN)(CH,):CO,Et (I), m. 81° after repeated crystns. from m. 241° (decompn.)], was prepd. from 9-bromoflitorett
ale. Heating I with KOH gives PhaC(CN)(CH,;);:CO.H morpholinein EtsO 15 hrs. 9-Bromo-2-nitroﬁu0{°1!,€
(), m. 158-9° (from 509, alc.); II Me ester, m. 57°. II in C¢H, gives 9—dimethylamino-z’-nﬂfo-?,?'bm’f”
Slightly warming II in 80~5%, H»SO,, and pouring over ice  224° (decompn.) (picrate, m. 204-8°). : Similarly Vi8
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gve 9-benzyl—9;dimethylamino—2—m’troﬂuorene, m. 174° (pic- filtering the prod., concg. the filtrate, and acidifying with
rte, 1. 235-8 (decompn.)). K. C. Schreiber HCI give p-MeOCsH,CO.H, needles, m. 184.3°. That III
some compounds related to hexestrol. D. A. Forss, has 1 double bond is proved by the decolorization of 5%
. Freund, and E. R. Stove (Univ. Melbourne, Australia). KMnO; by III in Me;CO or of Br in CS; or by the absorp-
J. Chem. Soc. 1952, 5038-9.—3,4-Diphenyl-2-hexanone, m. a tion of the caled. amt. of H on catalytic reduction. III (1.9
127° is prepd. from EtCHPhCHPhCN and MeMgl in 8.), 7.1 g. 74% HCO.H, and 6.7 g. Me.CO treated with 2.3
EtO- B—(?—Methoxyphcnyl)-a-phmylvaleranitrile (I), m. g.31% H;0,, heated 7 hrs. at 40-5°, let stand 1 day at
122°, is similarly prepd. from p-MeOC(H.CH:C(CN)Ph 25-35°, the excess H;O: decompd. with KI, the liberated
obtained from p-MeOC¢H,CHO and PhCH.CN) and iodine removed with Na,S;0;, and the residue hydrolyzed 1
EtMgBr by the Soxhlet technique. Further reaction of I hr. at 100° with 10% KOH gives an oil, 1.7 g. of which
with MeMgI by the Soxhlet technique yields 4-(p-methoxy- heated in 15 ml. C¢H,s with 4 g. (AcO)/Pb, gives AcH. III
yi)-3-phenyl-2-hexanone, m. 109-10°. «,B-Bis(p-meth- (4.1g.)and 6 g. I treated with 3 g. coned. H,SOy, let stand 7
mphmyl)valeranitrile, m. 130-1°, obtained from RCH:- hrs.at 10° and 16.5 hrs. at room temp., the product poured
C(CN)R (R = p-MeOC¢H,) and EtMgBr, yields on hy- p into ice water, the oily layer extd. with Et.O, and the ext.
drolysis with concd. HCI both a,8-bis(p-kydroxyphenyl)- =~ distd. give 2.6 g. (p-MeOC:HCHELt), (IV), b,_; 180-90°,
wleric acid, m. 188-91°, and another compd., m. 234-44°, plates, m. 142-2.5° (from abs. alc.). Similarly, 5g.1,10g.
ghich with AcCl gave «a,8-bis(p-acetoxyphenyl)valeric acid, 0-MeC¢H.OMe (V), and 2 g. coned. HaSOy, allowed to react
m. 215-16°. K. C. Schreiber 6.5 hrs. at 20-3° and 15.5 hrs. at room temp., give 7.9 g.
A simple synthesis of highly substituted ethanes. III.— (74.8%) 3,4-Me(MeO)CsH.CHEtCH:CHMe (VI), bs 122°;
The probable reaction mechanism. E. Ziegler, W. Kauf- 98-V, 9g.V, and concd. H:SO,, kept 7 hrs. at —2° to —3°,
pann, and N. Kreisel (Univ. Graz, Austria). Monatsh. 83, l§.5 hrs. at room temp., the product poured into water, the
1274-81(1952); cf. C.A. 47, 2728a.—CICH,CO.Ph is prepd.  0ily layer extd. with Et.O and the ext. distd. give 7.5 g. of a
fom CICH,CCl,OPh instead of CICH:CCIOPh as errone- c fraction bs 175-95°; recrystn. from Et,0-EtOH gives 2.9 g.
wsly reported in part IT of this series (loc. cit.). o0-Cresol ~ (25.8%) [3,4-Me(MeO)CoH;CHEt]g' (VII), m. 124-5.5°.
(1) (37 g.) with 7.7 g. Na heated 2 hrs. in an autoclave at III. Syntheses of the alkyl derivatives of 3,4-bis(p-meth-
145-50° with 100 cc. C1,C:CHCl gave 0-MeC,H.OCCI:CHC!, oxyphenyl)butane. 2. [Ibid. 41-5.—II (31 g.), 8 g.
(), bu 105-6°. HCI gas passed 12 hrs. through 13 g. I MeCH:CHCHMeOH (XII), and 18 g. 97% H2SO., heated
qvellg. 0-MeCoH O CCl,CH,CI(III), b13 134-6°, PhOCCl,- — 13.7 hrs. at 25°, let stand 17 hrs. at 15°, 30 g. water added,
CH,Cl1 (IV) (2 g.) and 3.8 g. I heated 3 hrs. at 50° and the the oily layer extd. with Et,O, and the ext. distd. give 11.2 g.
melt triturated with Me,CO, gave 3 g. 1,1,2,2-tetrakis(3- of a fraction, by 190-200°, recrystn. of which from ale. give
neihyl-4-hydroxyphenyl)ethane (V), m. 276~8° (from dil. ale. 1.3 g. (4.9%) p-(p-ROCHCHEtCHMe)CH,OR (VIII,
o dil. PrOH). II (sometimes with AICl;) or III (without , R = Me) (IX), plates, m. 106-8°; demethylating 0.5 g. IX
AICL;) with I gave V. V in EtOH with MeySO, and NaOH d with 17 g. HI (d. 1.69) and 2 ml. AcOH 2 hrs. at 135-40°,
pve the tetra-Me ether (VI), m. 159° (from dil. MeOH or cooling, filtering, and recrystg. from dil. AcOH give a quant.
BtOH or dil. HOAc). VI (1 g.) added in small amts. to 15 yield of (VIII, R = H) (X), needles, m. 186-7°; refluxing
c. hot HOAc contg. 1.4 g. CrOs, and the mixt. heated 1 hr. 0.25g. X, 3 g. Ac:0, and 0.2 g. AcONa, pouring the product
and dild. with 40 cc. },;0, gave [3,4-Me(3{e0)CoH,}2CO, m. __into water, and recrystg. from alc. give 0.33 g. (VIII, R =
113° (from dil. alc.)."tII (2.6 g.), 3 g. PhOH, and some Ac)(XI), m.120-1°; XII(23 g.)and 45.5 g. II, treated 7 hrs.
AICl; warmed 1.5 hrs. to 40° and the residue triturated with at 13° with 12.5 g. coned. H:SOq, let stand overnight, the
MeCO gave 1.2 g. 1,1,2-tris(p-hydroxyphenyl)-2-(3-methyl-4- product poured into water, extd. with Et,O, and the ext.
Wdroxyphenyl)ethane (VIII), m. 254° (from dil. Me,CO or distd. give 35.8 g. (76.4%) p-MeCH:CHCHMeCsH,OMe
MeOH); tripyridinium salt, m. 145° (from C,H,N); VIII e (XII), by 110-16°; or treating 3.1 g. XIIT and 4.1 g. II, and
tdra-Me ether, m. 137° (from dil. alc. or HOAc¢). II@ and 2.2 g. concd. H:SO, 6.5 hrs. at 10°, letting the mixt. stand
PhOH gave VIII. [(p-HOCeH):CH]2.4CH,N m. 190°. V  overnight, pouring into water, extg. with Et,0, and distg.,
ad 1,1,2,24etrakis(3,5-dimethyl-4-hydroxyphenyl)ethane (IX) the ext. give 0.29 g. (5.8%) IX, m. 106-8°; 6.1 g. MeCH:-
gave no pyridine salts. IV (4g.), 8.8 g. 2,6-xylenol (X),and CHCH(OH)CH,CH:Me (XIVA), 14 g. II, and 14 g. concd.
tsmall amt. of AICl; warmed 4 hrs. at 50-60°, the mixt. H:SOq kept 14.3 hrs. at 23-5°, let stand overnight, poured
titurated with Me;CO, and the solid (66%) heated several into water, extd. with Et,O, and the ext. distd. give 8.2 g. a
times with HOAc gave a colorless, quite difficultly sol. fraction bs 185-210°, recrystn. of which from abs. alc. gives
{[3,5,4-Meo HO) CeHs): CH }s (IX), plates from Me,CO-H 0, 0.85 g. (3.89%) p~(p-ROCsH.CHEtCHPr)C,H,OR (XIV,
long needles from dioxane-H;O, needles from CyH;N-H,0, m. § R = Me) (XV), leaves, m. 113-14°; demethylation of 0.5 g.
88°; tetra-Me ether (XI), needles from dil. HOAc or ale., m. * XV with 7.5 ml. AcOH and 10 ml. 57% HI 2 hrs. at 135-40°
A1.5°; tetraacetate (XII), rods from ale., m. 297°. The and recrystn. of the product from alc. gives a quant. yield of
HOAc soln. from the purification of IX with H:0 gave 5-259, (XIV, R = H) (XVI), needles, m. 170-3°, and acetylation of
vermilion needles of 2,6-dimethyl-4-{1,2,2-tris(4~-hydroxy- 0.5 g. XVI with 5 g. Ac;0 and 1 g. AcONa 30 min. at 100°,
35 - dimethylphenyl)ethylidene] - 2, 5 - cyclohexadien - 1-—decompn. of the Ac:0 with water, and recrystn. of the
me (XIII), m. 307° (decompn.) (clusters contg. 1 mol. product from dil. alc. give 0.53 g. (87%) (XIV, R = Ac)
HOAc, from HOAc), m. 319° (solvent-free crystals from (XVII), m. 109-11°; 8.2 g. XIVA and 18.5 g. II, kept with
GH;N), sol. in dioxane, 'PhMe, PhNO,, insol. in EtsO, 3.5g.concd. HaSO, 7 hrs. at 10-20° and overnight at room
CHCl;, and CClL. III, X, and AICI, gave XIII. IX (1 g.) , temp., and the product worked up as usual give 12.1 g.
d 0.4 g, anhyd. FeCl; in 150 cc. HOAc warmed 4 hrs. at 7 (81.8%) p-MeOCHCHPrCH:CHMe (XVII), b. 115-18°;
X° gave 0.3 g. XIII. XIII kept 30 min. with Zn dust in 4 g. XVIII, 7 g. IT, and 6.3 g. coned. H:S0, kept 8.7 hrs. at
HOAC and the soln. acidified and concd. gave IX. XIII (0.2 12-6° and overnight at room temp. and the product treated
1)in 25 cc. HOAc heated 1 hr. at 150° with anhyd. NaOAc, as above give 0.29 g. (4.7%) XV, m. 113-14°; 32.4 g. I,
1 soln. dild. with H;0, and the ppt. (0.23 g.) taken up in — 12.8 g. MeCH:CHCHBuOH (XIX), and 18 g. concd. HsSO,
0xane and treated with a little H,O, gave XII; addn. of kept 18 hrs. at 23-5° and overnight at room temp., and the
Dore H,0 gave XIII triacetate, needles from dioxane-H;O, m.  product treated as above gave 12.2 g. product (XXA), bs 210~
81.5°." XTI with Me;SOq gave only XI. X and PhOCCl:- 20°; 8 g. XXA demethylated with 46 g. 57% HI and 20 ml.
CHCY or IV reacted only in the presence of AICl; and gavea , AcOH by heating 2 hrs. at 13540°, poured into water, and
Moduct, m. 215°, contg. 14.3%, Cl, of unknown structure. k extd. with Et,0 give 6 g. p,p’-di-OH analog (XXB) of XXA;
lechanism is proposed. Jane C. Aycock reaction of 3.2 g. XXB in 45 ml. 10% NaOH with 15 ml.
mSyntheses of 3,4-diphenylhexane derivatives. II. Syn- BzCl and recrystn. of the product from abs. alc. give 0.9 g.
tses of 3,4-bis(p-methoxyphenyl)hexane, and 3,4-bis(3- p-(#-BzOCeH,CHBuCHEt)C,H0Bz (XX), m. 179-83°; 7.2
thyl-4-methoxyphenyl)hexane. Shobun Tanabe and...§. XIX, 19.4 g. Il and 5.3 g. concd. H;SO, kept 8 hrs. at 10°
0 Onishi (Gohei Tanabe & Co., Tokyo). J. Pharm. and overnight at 10°, poured into water, extd. with Et,O,

0 - Japan 73, 38—4131953); cf. C.A. 45, 6174h.—MeCH:- and the ext. distd. give 8.1 g. (65%) p-MeOCsH.CHBu:-
HCHEtOH (1) (6 g.) and 16.9 g. PhOMe (II) treated drop- CHCHMe, bs 127-30°. IV. Syntheses of the alkyl deriva-
B with 3 g. concd. HySO,, the mixt. heated 6.5 hrs. at , tives of 3,4-bis(p-methoxyphenyl)butane. 2. Ibid.46-8.—
hel$°, let stand 15.5 hrs., the product poured into water, ¢ p-MeCH:CHCHEtC¢H;OMe (XXI) (4 g.), 7 g. 0-MeCs-
0 oily layer extd. with Et;0, and the ext. distd. give 8.756g. HOMe and 3.9 g. concd. HySO, kept 7 hrs. at 20-30° and
8.697) »-MeOCH,CHEtCH:CHMe (III), b, 112-13°, overnight at room temp. and the product treated as above
%9.8 g. recovered II. Oxidizing 1 g. IIT in 20 ml. 5% give [3,4-Me(RO)CH;CHEt]; (XXII, R = Me) (XXIIA);
H with 50 ml. 4% KMnO,, adding 3 g. more KMnQ,, reducing 0.5 g. XXITA with 10 g. 57% HI and 5 ml. AcOH 2
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hrs. at 13&_‘)—40", pouring the product into water, extg. with  yielded 3.2 g. of other crystals (II), m. 119-21° (121 .529%
Et,0, taking up in 10% NaOH, and acidifying give 3 g. after recrystn.); I and II are the meso- and dl-fo
(XXII, R = H) (XXIIB); 0.5 g. XXIIB in 5§ ml. 10% NaOH [PhC:CCH(OH)C:],. To 2.6 g. II in 100 cc. CyHg-h
and 1 ml. BzCl shaken well, and the product washed with  (2:1) was added 4.1 g. PCl; portionwise during 1 hr, a¢
water and recrystd. from alc. give 0.1 g. (XXII, R = Bz) a withstirring, the mixt. stirred 2.5 hrs. at 30-5°, poured ot
(XXIII), needles, m. 175-8°; 3 g. p-MeCH:CHCHMeC,- ice, the aq. layer extd. with ether, the org. layer and tﬂ
H,OMe (XXIV), 5 g. 0-MeCeHOMe, and 2.7 g. concd. ether soln. combined, washed with aq. NaHCO; and H0
H,SO, kept 7 hrs. at 10-20° and overnight in ice, and the dried with MgSO,, the solvent removed i1 vacuo, the resigy,
product poured into water and treated as usual give 2.3 g.  extd. with 120 cc. petr. ether, and the petr. ether remoya
oily 3,4-Me(RO)C{H;CHEtCHMeCeH3(OR)Me-4,3 (XXV, ™ in vacuo to yield 3 g. crude [PhC:CCHCIC:], (II); o
R = Me) (XXVI), b, 195-200°; demethylation of 2.3 g. ~ yellow oil. I similarly gave III. III (3 g.) in 70 ce. etha
XXVI with 23 g. HI and AcOH by heating 1 hr., pouring added dropwise in the course of 2 hrs. to NaNH, (from 0.8 ¢
into water, extg. with Et,0, taking up in 5% KOH, acidify-  Na and 120 cc. liquid NH,), the mixt. stirred 1 hr., thé;mf;’
ing with HySO,, extg. with Et,0, and distg. the ext. give 1.75 ; evapd., the residue treated with 70 cc. ether and 70 cc. Hyo, -
g. oily (XXV, R = H) (XXVA); 1.75g. XXVA in 10% NaOH " filtered, the ether layer dried with MgSQ,, the ether¥ra:
shaken with 10 ml. BzCl and the product recrystd. from alc. moved in vacuo, the remaining crystals extd. with ‘petr,
give 0.3 g. (XXV, R = Bz), m. 179-81°. p-MeOCsHi- ether at 45°, the petr. ether removed in vacuo, activated.¢
CHPrCH:CHMe (4 g.), 6.5 g. 0-MeC4H.OMe, and 1.3 g. added, and the product recrystd. from petr. ether yielded
concd. HsSOq kept 7.5 hrs. at 10-20° and 16 hrs. at room—0.57 g. [PhC:CC:C],, yellow needles, m. 113~14°%: \#&
temp. and the product treated as usual give 3.7 g. 3,4-Me- (log ¢) at 397 (4.33), 366 (4.54), 340 (4.70), and 320’(4
(RO)C¢H;CHEtCHPrC¢H;(OR)Me-4,3 (XXVI, R = Me) mu. IV. The synthesis of diphenylpentaacetylens,
(XXVIA), by 190-205°; 4.2 g. XXVIA, 46 g. 57% HI and a Masazumi Nakagawa and Toshishige Inui. Ibid. 1 .
small amt. of AcOH, heated 2 hrs. at 135-40°, give 3.2 g. _ (HC:C): (10 g.) in 150 cc. ether cooled to —60° added wi
(XXVI,_ R = H) (XXVIB); 3.2 g. oily XXVIB and 15 ml. ¢ vigorous stirring to EtMgBr (prepd. from 9.6 Mg and 447p,:
BzCl give 0.9 g. XXVI (R = Bz), m. 180-2° (fromalc.). V. EtBrin 75 cc. ether and cooled to —20°), the mixt. stirfed 1
Condensation of alkyl-3-butene-1-ols with anisole. Jbid. hr., boiled 30 min.; cooled with ice,37.5g. PhC:CCHOin 90
49-51.—CH,:CHCH,OH (6 g.), 30 g. CsHs, and 10 ml. 92%  cc. ether added, the whole left overnight, boiled 30 min. with
H,;S04 kept 17 hrs. at 22-4° and 31 hrs. at room temp., the _ stirring, treated with 24 g. NH.Cland 61 cc. HO, the ether
product poured into water, extd. with Et,O, and the ext. layer sepd., 2/3 of the ether removed at 45°, and the rest{s_
washed with 10% NaOH and water, dried with CaCly, and  vacuo (removals of solvents in vacuo were all carried outina
distd. give 2 g. PhCH,CH:CH,; tribromide, m. 124.5-5°.  stream of H), and the residue kneaded with a little C¢He
Into p-MeOCH,CHRCH:CHMe (XXVI) (2 g.) in 10 ml. = PhMe (1:1) and filtered yielded crude crystals, decompa,
CHC], cooled with ice, CHCI, is passed in O contg. 5% O; @ 139° [repeated soln. in C¢Hg¢ at 50° and pptn. with petr,
for 1.5 hrs., the CHCI; removed, and the residue heated ether gave [PhC:CCH(OH)C:Cl: (I), m. 144-5%(de-
with 1 ml. water, sepg. into ag. and oily portion. The aq. compn.)], and, from the filtrate, other crystals (stereoisomer
portion is tested by paper chromatography; the product of I), decomp. 107-11.5° (m. 114.5~16° after purification); °
from XXVII is AcOH when R = Me, AcOH and EtCO;H __ the combined yield of I and the stereoisomeric mixt.:(II) was
when R = Et, AcOH and PrCO;H when R = Pr,and AcOH ™ 15.9 g. II, treated with PCls as described in part III, gave
and BuCO:;H when R = Bu. K. Kitsuta isomeric (PhC:CCHCIC:C); (IIT), m. 71-6° (decompn.)
Synthesis of 2,3-dipiperonylbutane. Yoshiaki Sakakibara and 61-4° (decompn.), both very unstable, changing'to a
(Yokohama Natl. Univ.). J.Chem.Soc. Japan,Pure Chem. black tar. Crude III (4.2 g.) in 350 cc. ether.added in &
Sect. 73, 235-6(1952).—Adding 25 g. cold safrole dropwise € stream of H during 7 hrs. to NaNH, (from 0.8 g. Na and 450
to 100 g. HBr (d. 1.8) at 0°, stirring 12 hrs., pouring into  cc. liquid NH;) cooled with solid COs, the mixt. stirred 30
ice-salt, extg. with ether, and distn. gave l-piperonyl-l1- min., the NH; evapd., 100 cc. ether and 250 cc. H;sO added,
bromoethane (4-(2-bromopropyl)-1,2-methylenedioxyben- the ether layer dried with MgSQ, evapd. n vacuo, the residue
zene) (I) in quant. yield. By the Grignard reaction with __ extd. with petr. ether, and the ext. cooled with sohd@Qn
anhyd. CoCl; as catalyst (cf. Wilds and McCormack, ~ yielded 0.54 g. (PhC:CC:CC:),, orange-yellow needles,’m.
C.A. 43, 3812f) I gave 149, 2,3-dipiperonyl butane 167-8°, Amax. (log ¢) 431 (4.21), 397 (4.42), 268 (4;41),‘&1!{
(Orcutt and Bogert, C.4. 30, 82024). K. Nakanishi 343 (4.36) mu. (HC: C)s could be obtained in 809, yield |
The condensation of biacetyl with substitutes benzal- dropping (CHyCIC : )z to a stirred soln. of 43 g. NaQH jn.
dehydes and with chloral. Hermann Schlenk (Univ. f cc. H:O kept at 130-5° in a stream of H. ..i%
Wiirzburg, Ger.). Chem. Ber. 85, 901-4(1952); cf. C.4. The catalytic dehydrogenation of S-substitut 234
43, 187a.—Ac; condenses with aldehydes in the presence of tetrahydronaphthalene derivatives. Melvin S.3Newmas
piperidine (I) acetate, as described earlier, giving the follow- and Theodore S. Bye (Ohio State Univ., Columbus)igd.
ing cinnamils, (RCH,CH: CHCO), (II), in 5-21% yield: Am. Chem. Soc. 74, 905-8(1952); cf. C.A. 44, 29,616',5“
1,6-bis(p-chlorophenyl)-1,5-hexadiene-3,4-dione (I, R = ""m.ps.cor. Purified 1-C,;H,CO:Et (1920 g.) hy
p-Cl), deep yellow crystals, m. 217°; p-Br analog, deep as a 20% soln. in EtOH over Raney Ni at 50
yellow, m. 225-6°; o0-MeO analog, light orange, m. 177°; 130-50° gave 1532 g. hydrogenated ester (I). -1 (365.7:
p-isomer, light orange, m. 168°; 0-EtO analog, light orange, sapond. with alc. KOH yielded 283 g. 5,6,7,846#{1’??@5"# :
m. 120-1°; 3,4-CH:0;analog, red-orange, m. 255°. Adding 4 naphthoic acid (II), m. 150.7-1.9°. Other frat_:tmn_!,da :
1.8 g. I to 14.7 g. CCL,CHO, 4.3 g. Acs, and 1.7 g. AcOH ~ (contg. some 1,2,3,4-tetrahydro-1-naphthoic acid) iyielded
with cooling, and keeping the mixt. 2 weeks give 5.5 g. 261 g. I, m. 150-1.5° (total yield 32.2%); Me M::B(%)
[ChCCH: CHC(OH )y (1), fine white needles, subliming  bo.s-1.0 93.5-6.5°, n%$ 1.5431. III (110 g.) in 800.cc
115-25°/0.1 mm., decompg. 199-200°. Heating 1.9 g. IIl added dropwise to 13.5 g. LiAlH, in EtsO yielded 91
2 hrs. at 130° with 5 g. PCl; and 15 cc. POCl,, pouring the — the I-methanol (IV), bo.s—1.0 105-7°; I-naphihyluretha
mixt. on ice, and extg. with ether give 21 mg. ChCCH:- 136.7-7.7°; acetate (V), by.o—o.y 102°, n3§ 1.5325-3] (
CHC(OH»COCH:CHCICCly, cubelike crystals, m. 105-6°.  in 800 cc. Et,O slowly added to 500 cc. Et:O contg.
Heating 3 g. Il in 40 cc. AcOH with 15 cc. perhydrol 16 hrs.  Lij and 114 g. Mel the mixt. treated with water;1al
on a water bath and evapg. the mixt. in vacuo give 64 mg. ; neutral fraction distd. yielded 19.5 g. 5,6,7
Cl,CCH(OH)CH;CO,H, m. 115°. F. E. Brauns I-acetonaphthone (VI), by.—r1.e 95.5-9°, n3 1.5
Polyyne compounds. III. A new synthesis of diphenyl- carbazone, m. 221.5-3.5° (decompn.). - IV (31.5 g-)l
tetraacetylene. Masazumi Nakagawa, Akihide Nakamura, pyridine, and 35 cc. PhMe treated slowly mth“z'?._fg
and Toshishige Inui (Osaka Univ.). J. Chem. Soc. Japan, and the mixt. heated 12 hrs. on the steam Paﬂl yie
Pure Chem. Sect. 73, 141-3(1952); cf. C.A. 46, 6603b; 47, — chloride (VII), bo.¢-1.0 88-92°, m. 50-50.5 _m:Th;&»‘ 5
2740¢.—PhC:CCHO (16.5 g.) in 40 cc. Et;O added in 2 hrs.  reagent from 30 g. VII added during 75 min. to :-tdﬂll‘ 7
to (BrMgC: ); from CsH; and EtMgBr (from 4.8 g. Mg and  in 100 cc. Et;0 at —78° yielded 20.4 g. 1-(5,6,7,8-4clrds
22 g. EtBr), stirred 4 hrs., heated 1 hr. at 35°, left over- I-naphthyl)-2-propanone (VIIA), bo.s-0-7 115-19°;m B L
night, treated with stirring with 9 g. NH,Cl in 25 cc. HyO, . semicarbazone, m. 214.8-17°. AcCH,COsEt (3§r .
the ether layer sepd., the residue extd. with ether, the com- * rapidly to 70 cc. abs. EtOH contg. 3.23 g. Na, :
bined ether solns. distd. in vacuo, and the solid residue VII in 90 cc. warm abs. EtOH, the mixt. vd
kneaded with C¢He-petr. ether (3:1) and filtered yielded drops AcOH added, the soln. filtered, the ﬁltrate%tﬁ v
crude crystals, m. 130-2° (repeated recrystn. from the same  residual ester stirred overnight at room temp y
solvent gave 8 g. product (I), m. 134-5°), and the filtrate 10% NaOH, then 3 hrs. at 35-40° yielded 25.4
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M,ahydro-l-napht}}yl)-Z-butamme (VIII), be., 108.5-10.5°, CIC,cHs(NOy;)2, m. 180° [Ullmann and Consonno, Ber. 35;
o 1.5388; semicarbazone, m. 138.5-9.5°. Me 5,6,7,8- 2802(1902)] is obtained with 4 moles III (d. 1.52) and Iat 5°
gtrahydro-2-naphthoate with LiAlH, yielded 70% carbinol  or with 2 moles II 4+ 8 moles 1009, H.SO; for 1.5 hrs. at 5°,
o) X yielded 81.5% chloride (X). X processed as for then 6 hrs. at 35°. In almost all runs large amts. of 1 or
il yielded 85% +-(5,6,7,8-tetrahydro-2-naphthyl)-2-buta- @ both of 2 mononitro compds., m. 61° (IV), and 85° (V), are
W(XI), bo.2—0.3 105.5-10.5°, n%$ 1.5348; semicarbazonem. found. It is claimed that both IV and V are 1,4-CIC;oHe-
,74_5°. The foregoing compds. were dehydrogenated over NO,. A mixt. of equal parts of IV and V m. 67-72°, and
pd-C (the compd., product (R’ = 1-CyHy), yield (%),and the compds. cannot be sepd. by fractional crystn. On
0.p- 8¢ given): III, R’CO;Me, 89.3, — (sapond. to the steani distn. IV distills before V. A mixt. of IV and V with
gee acid, m. 161.4-2.4°); IV, R'H, 47.6, 79-80°, and ~~ NHs-(CH;OH), (VI) at 160° gives unchanged V and 1,4-
R'Me, 45.5, bo.s-1.0 63~7° (picrate m. 140.5-2°); V, R'Me, O.NC,;H¢NH, (VII), m. 194°. IV with Fe-MeOH-HCl gives
3.1, bo-s-1.0 61.5-7° (picrate, m. 141.2-2°), and 1,2,3,4- 50% 1,4-CIC,;H¢NH: (VIII), m. 98°, which via diazotiza-
wtrahydro-5-methylnaphthalene, 12.2, —, and recovered tion gives 1,4-C,sH,Cl, (IX), m. 67°. 'V, prepd. by an alter-
¥, 53.6, b 0.6-1.0 105-10°; VI, R’COMe, 51.1, bo.s0.s 95-9° , nate route (loc. cit.) is similarly reduced to VIII which gives
(s'emicarbazone, m. 222.5-4°), and R‘Et, 29.2, bea—oes IX. V and VI give 78% VII, while IV and VI give 369%,.
#.5-71°; VIIA, R‘CH,COMe, 30.8, m. 91.5~2.5°, bo.¢-1.0 The prepn. of I from 1-C,cH;NH.in 71%, yield is given. The
198-32° [semicarbazone, m. 222.8-3.2° (decompn.)], and best yield of IV (44%) is obtained with 5 moles II and I in
R'Me, 16.3, bo.s—1.0 63.5-5° (picrate, m. 13941.5°); VIII, 3 hrs. at 75°. No mixed-m.ps. with cmpds. of certain
R'CH:CH:COMe, 90.2, be.s—1.9 135-42° (semicarbazone, m. — structure are given. David Todd
177.2-8.2°); XI, 2-C1oH;CH;CH;COMe, 68.0, m. 48.9-9.6°, Preparation of 8-amino-1,3,5-naphthalenetrisulfonic acid
bs-0s 124-9° (oxime, m. 119.4-21°; semicarbazone, m. (K-acid) and the identification of side-reaction products.
171.8-3°).  1-CicH7MgCl chloride and Ac;O at —78° yielded  F. Allisson, G. Brunner, and H. E. Fierz-David (Eidg. Tech.
3% R’CH,COMe, m. 91.5-2.5°; semicarbazone, m. 223- ¢ Hochschule, Zurich, Switz.). Helv. Chim. Acta 35, 213944
12° (cf. C.4. 40, 21371). Felix Saunders (1952); cf. FIAT (Field Information Agencies Tech.) Final
The bromination of naphthalene. Frank R. Mayo and Rept. 1016, p. 42.—8,1,3,5-0,NC,sH,(SO;H); (I) was re-
Wm. B. Hardy (Univ. of Chicago). J.Am. Chem. Soc. 74, duced with NH,SH to the 8-amino analog (II). Recrystd.
011-17(1952).—The bromination of CyHs (I) was investi- com. 1,5-C,;sH¢(SO,;Na), (III) (332 g.) was gradually added
pted in several solvents at 20-5°. In CCl, in the dark, — with stirring to 800 g. H2SO,.H:0 at 80° simultaneously with
sbout 15% addn. to the nucleus normally accompanies sub- dropwise addn. of 470 g. 669 fuming H,SO,, and the turbid
gitution. Both reactions are accelerated by ascaridole and mixt. warmed 7 hrs. at 90° and another hr. at 99°; the soln.
rtarded by air and iso-AmONO but the addn. reaction is now became clear. Soln. was mixed, after it had cooled,
more susceptible to acceleration and inhibition. Under , slowly and with active stirring, with 250 cc. H,O, with the
flumination, more than 809, of the Br can react by addn. ¢ temp. kept below 90°, then stirred 1 hr. at 99°, cooled to
Substitution is accelerated by solvents of higher dielec. const. = —5°, mixed with strong stirring (the temp. kept below 2°)
Addn. is less affected. In C¢He and PhMe in the absence of . = with a mixt. of 68 g. HNO, (d:1.52) and 40 cc. coned. H.SOj,
light and catalysts, both addn. and substitution in I can stirred 1 hr., the degree of nitration detd. in a Lunge nitrom-
oceur without significant attjick on the solvent. In PhMe, __eter, the viscous clear orange soln. stirred into 4 1. H,O and 2
in the presence of light or idole, side-chain substitution  kg. ice, stirred in a current of air 0.5 hr. to remove nitrous
in the PhMe becomes the predominant reaction, and addn. gases, neutralized with approx. 1.5 kg. chalk, sucked off over
toIis also accelerated, both at the expense of nuclear substi- cryst. gypsum, and the combined filtrates (approx. 91.) from
tution in I. The ratio of side-chain substitution in PhMe washing the residue 3 times with H,O were evapd. to 4 1. at
to addn. in I increases as the Br concn. decreases. Con- e 50° i1 vacuo 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% NH; warmed to 60° was
aism, while addn. takes place by a free-radical mechanism. treated dropwise with stirring with 320 cc. NH,HS (prepd.
Incontrast to C¢H, derivs., there is also a radical mechanism  from 600 g. 239 NH, and 276 g. H,S), boiled 0.5 hr., made
for substitution and a nonradical mechanism for addn., but  acid to Congo red with HCI, boiled another hr. with introduc-
these have not been fully identified and resolved. Br (20 g.) ~—tion of H.S, allowed to stand 2 hrs. and filtered from the
m 50 cc. CCls added during 46 hrs. to 16 g. I and 3 mole-9, pptd. S. The total amine (68%) was detd. by titrating an
wearidole in 100 ce. CCl, under illumination and the solvent  aliquot with NaNO,, and II sepd. by evapg. the soln. to 400
tapd. yielded 6.7 g. 1,2,3,4-letrabromo-1,2,3,4-tetrahydro- cc., filtering warm, heating to 80°, adding 50 g. NaCl,
wphthalene (I1), m. 111~12° (decompn.). Some reactions f strongly acidifying with HCI, cooling, filtering, and purify-
o I are described. Felix Saunders ing by dissolving in the caled. quantity soda soln., and
Bromination of 2-methylnaphthalene. N. B. Chapman repptg. with HCI; 45% II was isolated, and the mother
ud J. F. A. Williams (Univ. Southampton, Engl.). J. liquor, which was a fluorescent blue-green, contained an-
Chem. Soc. 1952, 5044~68.—2-C1oH;CH,Br (II), m. 54°, was other 229%,. The reduction could also be carried out with H
‘tained in 95% yield by bromination of 2-CisH:Me with —and Ni (cf. C.4. 46, 446a) under normal conditions and also
Nbromosuccinimide (I) in CCl,. The yield depended under pressure at higher temps. Reduction under pressure
freatly on the purity of the I used. The best results were with 80-6%, H consumption gave a total amine of 56-62%,
Obtained with I which had been wdshed free of Br, kept 8 hrs.  (42% II isolated, with 16%, in the mother liquor). The K
over P,Og at 0.5 mm., and immediately used. IIis also ob- _ salt of I, brown needles, decompg. in soln. above 60°, was
tiined from 2-CjoH;Me with Br in refluxing CCl, irradiated 9 prepd. pure from the K analog of Il in an analogous manner
 Witha 500-w. bulb. The yield of crude product are 75-80%,. and sepd. from the nitrated mixt. by adding a 20% soln.
K. C. Schreiber K,CO, at 50° for complete pptn. of CaCO;, evapg. to 1.8 1.
The Bromination of aceto-2-naphthalide. F. Bell at 50° in vacuo, filtering, and allowing to stand overnight.
(Reriot-Watt Coll., Edinburgh, Scot.). J. Chem. Soc.— Most of a dinitro compound (IV) then crystd. out; the rest,
1952, 5046~7.—Bromination of 1,2-BrCiuH(NHAc with Br on further evapn. to 1.1 1. [28 g. (5.5%) total yield]. On
U CHCl; gave the hydrobromide of N-(1,6-dibromo-2- further evapn. 310 g. I crystd. The tri-K salt of 8,5,7,1,3-
Yphthyl)acetamide (I)-HBr, m. 220-30° (decompn.). Iis HO(O:N):CioHy(SO;H): (IV) crystd. from H:O as orange-
obtained from 2-CicH;NHAc with HBr and HNO,. I , yellow needles, turning red on heating, detonating when
%ild not be further brominated with Br and hot HOAc. » burned. The benzylthiuronium salt of IV contains 3 benzyl-
‘omination of 1,2-CICicH{NHAc with Br in cold HOAc thiuronium radicals. Dorothy L. Lesh
Yelded N-(6-bromo-1-chloro-2-naphthyl)acetamide-HBr, de- 2-Naphthoic acid from 2-iodonaphthalene. S. I. Sergiev-
%mupd. with NH, gave the free amide, m. 222°. skaya and N. P. Volynskil (S. Ordzhonikidze All Union
; K. C. Schreiber __ Chem.-Pharm. Inst., Moscow). Zhur. Priklad. Khim. 25,
The nitrochloronaphthalenes. II. The dinitration of 1- 898-9(1952).—To 0.5 1. concd. HCl and 1 1. boiling H,0 is
l?lt')ronaphthalene. H. F. Bassilios and M. Shawky (Univ. added 430 g. 2-C;0H;NHs, the resulting suspension treated
Touk, Alexandria, Egypt). Bull. soc. chim. France 1952, with 200 ml. concd. H.SOy, then cooled to 10-15°, finally to
102,2 ; cof. C.A. 47, 4318i{.—Various conditions for the _ 2-3°, by addn. of ice, 210 g. NaNO; in H,O added over 15
"“ltration of 1-CioH;ClI (I) with concd. HNO, (IT), fuming ¢ min. at 3°, the excess HNO; removed with concd. urea soln.,
0, (ITT), II + concd. HsSO,, I + concd. H:SOy, I +  the filtered soln. treated mixed with a concd. aq. soln. of 450
:;‘“ﬂ, freshly prepd. HNO; (from NaNO; + H,;SO,), and g. KI, the mixt. warmed to 90° after a brief period cooled,
I in CCL, HOAc or Ac,0) are examd. The best yield decanted, the 2-C,oH;I heated to 100-10° to remove mois-
%) of the onmly isolated dinitration product, 1,4,5- ture, and the molten product shaken with hot aq. NaHSO,

S
5




sans €spoir de reproductibilité rigoureuse d’une expé-
rience @ Uautre.
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N° 188. — Etudes sur les matiéres végétales volatiles CXLVII(I). Sur les cis et trans-isosafroles.

par Yves-René Naves et Pierre Arpizro.

(Laboratoires de Recherches de L. Givaudan et Cie, Société Anonyme, @ Vernier-Gencéve, Suisse.)
(Manuscrit regu le 9.5.57.)

Le cis-isosafrole (z-isosafrole) et le trans-isosafrole (3-isosafrole) sont décrits et comparés.

1l régne dans la littérature chimique quelque confusion
au sujet des isosafroles stérévisoméres. L’obtention du
cis-isosafrole (z-isosafrole), aflirmée par HoenriNg et Baum
(2) et par NaGai (3) a été niée par WATERMANY et PRIESTER
(4) et par Boesekex et ELsen (5);la possibilité méme de
lisoler a été mise en doute par {?um\xuno (6).

Nous venons d’isoler et nous de Srivons le cis-isosafrole
qui est non moins stable, a peu de choses pres, que le
trans-isosafrole. Il ne s’agit ni du produitdécrit par HoeriNg
et Bauy, ni de celui dépeint par Nacai.

HoeriNg et Bauy ont situé la présence du cis-isosafrole

dans les tétes de distillation peu importantes d’une grande
quantité d’isosafrole brut. Ils en ont écarté le safrole par
le complexe mercurique décrit par BaLpiaxo, le trans-iso-
safrole par son picrate. Il est évident, comme nous le
verrons, que ces soins ont ¢té insutlisants pour 'obtention
de cis-isosafrole pur mais il est tout aussi évident que les
critiques adressées 4 HoeriNG et Baum par WATERMANN
et PRIESTER et par Boesexe~x et ELsEr sont, pour le
moins, exagérées. Quant a Nacai, il n’avisiblement obtenu
aucune substance a l'état pur, les critiques que lui ont
adressées WATERMANN et PRIESTER sont parfaitement
fondées mais ceux-ci ont eu tort d’affirmer que:
«Bei der Umlagerung von Safrol in Isosafrol mit alkoho-
lischem Kaliumhydroxyd entsteht nur eine der geome-
trisch isomeren Formen, die moglich sind. Das in der
Literatur beschriebene 2-Isosafrol ist als eine Mischung von
Safrol und g-Isosafrol zu betrachten. »

Nous savons isomériser le safrole de maniére qu'il n’en
emeure que fort peu a coté des isosafroles engendrés,
mais on obtient de toute maniére les deux stéréoisomeéres.
armi ceux-ci, le trans-isosafrole est prédominant et c’est
celui dont sont obtenus les meilleurs rendements en hélio-
opine. L’isosafrole récupéré au cours de l'isolement de
celle-ci est plus riche en cis-isosafrole que la matiére de
départ,

Nous avons extrait I'isosafrole 4 partir d’un lot de 740 kg
e fractions constituant les tétes de distillation (1,06 %)
de 70 tonnes d’isosafrole brut (HoeRriNG et Baux ont traité
1 kg de tétes provenant de 450 kg d’isosafrole brut).
Cette extraction a été réalisée par la distillation a travers
une colonne ayant une capacité de 70 plateaux théoriques.
€s fractions considérées comme cis-1sosafrole ne renfer-
Maient, d’aprés leur spectre d’absorption infrarouge, ni
rans-isosafrole, ni safrole. Leur transformation en dihy-
rosafrole a pu étre réalisée avec un rendement sensible-
Ment quantitatif. .

. Quant au trans-isosafrole, il a ¢té obtenu, par la distilla-
tion dans des conditions analogues, de fractions prélevées

socC. \cum., 5¢ sflrig, 1956. — Mémoires.

en usine, au cceur de la distillation, d'une forte charge
d’isosafrole brut, et nous I'avons éprouvé spectrographi-
quement comme son isomere.

En outre I'individualité de chaque préparation a été
éprouvée par la chromatographie de la vapeur contre une
phase liquide stationnaire. Le chromatographe a enre-
gistré un seul pic dans chaque cas. mais deux pics accolés
sensiblement égaux pour le mélange a poids égaux. Enfin,
dans les mémes conditions, I'addition de 1 9, de stéréo-
isomére a chacune des préparations s’est laissée aisément
reconnaitre.

Les deux isosafroles se distinguent entre eux et d’avec
le safrole par les bandes d’absorption infrarouge fortes
ci-aprés (nombre d’ondes en cm-!):

cis-isosafrole trans-isosafrole safrole

" « 996

3 963 «

« < 915
630 .

« 559
409) « -
396 §

11 est hors de doute que les bandes de 996 et 915 ¢cm-!
du safrole caractérisent le groupement vinyle — CH = CH,
(7, 8, 9, 10), toutes deux étant relatives ala vibrationC—H
la premiére pour — CH = C — et la seconde pour

La bande de 963 cm-! correspond a 3(C — H) dans
— CH = CH — trans tandis que celle de 359 cm~-! est une
vibration de— C — C = C— trans (8, p. 40 et 9, 10). Les
bandes de 650 cm-! et de 409 et 396 c¢cm-! ont les mémes
origines respectives en structure cis (8, p. 42 et 9, 10).

Les cis- et trans-isosafroles et le safrole sont aisément
distingués par leurs absorptions dans l'ultraviolet.

On trouve dans la littérature des opinions fort diver-
gentes sur les possibilités de distinguer entre eux des
isomeéres tels que les deux isosafroles par ces absorptions.
Uyveo, Miwa et NakanisHr {11) ont constaté que les
spectres des cis- et trans-isoeugénols sont trés voisins, le
trans- isoeugénol étant le plus absorbant. Pour Funakuso
(12), qui prétend avoir décrit les stéréoisomeres de plusieurs
éthers de I'isochavibétol, les différences spectrales entre

stéréoisoméres sont trés accusées. Mais il est évident que -

les préparations cis décrites par cet auteur n’ont pas les
identités déclarées. Ni I'éther méthylique, ni I’éther n-pro-
pylique attribués a I'isochavibétol ne peuvent étre retenus,
ne serait-ce que parce que les réfractions moléculaires
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sont inférieures de 3 a 4 unités aux valeurs correspondant
aux structures escomptées. C’est bien 4 tort que le chimiste
nippon explique les différences entre les caractéres de sa
préparation étiquettée comme éther méthylique du cis-
isochavibétol et ceux de I’éther méthylique du cis-isoeugénol
décrit par BoepEckER et VoLk (13) par Pimpureté de
celui-ci.

Nos mesures montrent que les bandes B (benzénoide)
et K (== conjugaison et =p conjugaison) sont nettement
séparées dans les spectres des isosafroles et du safrole
par des minima prononcés.

Solvant : isooctane cis-isosafrole  trans-isosafrole safrole
Aen mp ()
BandesB ....... 297 289(3880)
297,5(4 700) 305(5 180) 285(3750)

Bandes K ....... 259(9 700) 268(11 800) 236,5(4 540)
259(12 300)
Minima ......... 281(3 100) 283(R 950) 254,5{600)

237 (4 600) 240(4 950) —

On pourrait s’¢tonner de la qualification attachce ici
a la bande de 236, 5 mu du safrole. Nous la considérons
comme la bande K benzénique (qui se trouve a 198 mu
chez le benzéne) localisée ici par effet inductif.

Le spectre du safrole et celui de diverses préparations
d’isosafroles ont été mentionnés par divers auteurs soit
sans coordonnées numériques précises (14, 15) soit sans
la mention du solvant utilisé (16). HiLLMER et ScHORNING
(17) donnent pour leur préparation d’isosafrole dissoute
dans I'hexigne g,y = 261 mp (e = 16 200) et 302 mp
(s = 6 500)y Ces valeurs ¢ sont plus élevées que les plus
élevées des notres (celles du trans-isosafrole) encore que
les positions des bandes en longueurs d’ondes indiqueraient
un meélange des deux isosafroles, mais des discordances
analogues existent aussi entre les mesures rapportées par
Hi'LMER et ScHORNING relatives a des substances voisines
bien définies (safrole, eugénol) et nos mesures sur ces
mémes substances, tant en intensités qu’en longueurs
d’ondes, et nous ne les interpréterons pas.

Le déplacement des absorptions entre le cis-isosafrole
et le trans-isosafrole répond aux reégles tirées de I'étude
d’autres couples de stéréoisomeéres.

Le dihydrosafrole a été obtenu aussi bien du cis-isosa-
frole que du trans-isosafrole par hydrogénation sur nickel
de Raney a 20° et a la pression atmosphérique. Le cis-
isosafrole est le moins aisément hydrogénable. Le spectre
d’absorption infrarouge du dihydrosafrole ne renferme
aucune des bandes de 996, 963, 915, 650 cm-! caractérisant
le safrole ou l'un des isosafroles. Nous y trouvons par
contre les bandes communes a tous ces produits, notamment
la bande de 1605 cm-! du noyau aromatique, celle de
1 250 cm-! de la vibration symétrique —C— O — C— et
I'autrebandede 1 042 cm-! d’origine oxydique. Le spectre du
dihydrosafrole renferme avec 789 cm-! une absorption
intense caractéristique, trés vraisemblablement, du radical
n-propyle. ’

L’absorption du dihydrosafrole en solution dans Viso-
octane présente a 235 my. (s== 4 000) et 2 288,5 my (e= 3800)
les bandes K et B correspondant sensiblement a celles du
safrole. '

On a annoncé que sous l'influence de réactifs protoniques
Pisosafrole est aisément dimérisé en donnant des éthyl-1
méthyl-2 pipéronyl-3 méthyléne-dioxy-6, 7 indanes fon-
dant I'un 4 1459, autre 4 92°. En utilisant I'acide formique,
Grichitcn a eu celui F = 145° (18), tandis que BAKER,
Gorpsert, McOuie et ULBricHT (19) n’ont eu, par ce
méme réactif, que I'isomére F = 929,

Or nous avens constaté, avec la plus entiére netteté,
que. le cis-isosafrole donne le dimere F = 145° auquel
BaxeRr et ses collaborateurs attribuent la configuration

" trans (1c, 3t) tandis que le trans-isosafrole livre I'isomére

_ le picrate du trans-isosafrole F = 74-750. Par 0

F = 920 qui serait, d’aprés les mémes auteurs, cis (1
leurs configurations étant relices avec les racémategh
pectivement cis, trans (y) et trans, trans (2) de ?%R:
dimeéthylique du di-isoeugenol décrits par BAKER, Hage:
McOMie et UnBricut (23).

MaYER (24) aurait converti I'isoin¢re ' = 920 e
" = 145° en le chauffant. Pas plus que Bake
collaborateurs (23), nous ne ’avons reéalisé. i

I1 est probable que, comme on I'a déja suppgs
formation des dimeéres cristallisés pentacycliques p
par lintermédiaire des dimeéres tétracycliques (d
liquides des isosafroles) dont les structures sont si
a celles des isoanctholes [¢tudices par PaiLer (25
ég. Baker et Ferwowns, (26)].

iso
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L’addition de brome aux isosafroles a été &t
Hoering et Baux (2) quin’ont obtenu qu’un dérivé djl
F = 519, alors que NaGai (3) aurait réalisé, de sor 88
bromure de cis-isosafrole (2),,2® = + 139, 35 et uit
de trans-isosafrole (1), = + 40, 45 (1) donnant, i
vement d’hydracide, des monobromures respécti¥
trans et cis car leur débromuration aurait livré:E
frole stéréoisomere de celui soumis a la bromurq
méme que Hoenring et Bauwm, nous n’avon; obtenuy
dérivé dibromé F = 51-520, 3

De méme aussi que HorriNe et Baum, WATE
et PriesTenr, Nacal, nous avons obtenu trés ais

cis-isosafrole dont Nacai a décrit un picrate ¥
ne nous a pas livré de dérivé. Contrairement aus
isosafrole, le cis-isosafrole mélangé 4 Pacide-dpiC
n’approfondit pas la teinte. R
Nous com{mrerons les caractéres de nos préparati0
isosafroles (I) avec les préparations décrites parH
et'BAuu (1), aprés avoir ramené & 20° les ‘valeus
nales. e

cis-isosafrole
F — 2105
d» 1.1182 1.1064

ny» 1,56910 1,56281 1,57818
ERM, + 2,01 + 2,18

(*) Watermann et Priester: 4- 69,6 4 60,7,
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|} ressort de ceci que la préparation de trans-isosafrole
e HOERITH et Bauw ¢tait sensiblement pure tandis que leur
'n',pamti . le eis-isosafrole renfermait encore, notamment,
v

.

toss
Préparation de safrole. — Le safrole a été obtenu A partir du

produit technique F = 9,0-9°,5 extrait de Pessence de Sassafras
brésilienne, traité par distillation dans une colonne adiabatique
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Courbes, de haut en bas: Safrole, trans-isosafrole, cis-isosafrole. Les pourcentaves d’absorption, en ordonnées, sont décalés de 50 %.

Mesures sur les liquides homogénes, épaisseurs 25 u.

- du safrole. 11 est intéressant de comparer les deux prépa-
- rations d’isosafroles (I) & celles des isoeugénols cis et trans
“felles que les ont decrites BoepEKER et VoLk (20), v.
“Auwers (21) et Juxee (22): .

[soeugénols.
cls trans
d 0 1,0851 — 1,086 1.0852 — 1,087
np* 1,5726 — 1,57002 1,5782 — 1,57862

ERM,+2,32/ + 2,10 + 2,72 + 2,66

Les caractéres d’autres couples de stéréoisoméres dans
lesquels le chainon benzénique est conjugué au cycle aro-
matique (m-bromostyrolénes; stilbénes; a, 2-diméthyl-
stilbenes;  F-méthyl-cinnamates d’éthyle; o-méthoxy
e-méthyl-cinnamates de mcéthyle) ont ¢té débattus par
K. v."Auwers (21).

Les stéréoisomeres trans sont de fagon générale les
Plus réfringents et montrent les plus fortes exaltations de la
Kfraction moléculaire; le trans-isosafrolesatisfait aux régles.

fond aussi plus haut que son stéréoisomere, ce que I'on
‘onstate pour la plupart des paires de substances évoquées.

PARTIE EXPERIMENTALE

Les microanalyses ont été effectuées par MMe D. Homir ou
Par Jean PLymertaz. Les spectres d'absorption IR ont été mesu-
Jusqu’a 14 . par MUes A, Gassen et Y. SCHMIDELY sur spectro-
- "iné“‘e Perkin-Elmer 12 ¢ avec optique de NaCl et au-dessus
o 15 1. par M!te Y. MoRraNDAT, sous la direction de J. LEcoxTe,
"1 Laboratoire de Recherches de Physique 4 la Sorbonne, sur
Pectromitre Perkin-Elmer 112, avec optiques de CsBr et de Csl.
S spectres UV ont été étudiés par A. Odermatt sur spectro-
_Métres Bockman DR et Unicam SP 500 et les chromatographies
E d° Yapeurs ont été réalisées par le méme opérateur sur appareil
% la"Consolidated Electrodynamics Corp., type 26 — 201.
< - Les points de fusion sont corrigés; An représente (ng-ng) X 104,

possédant une efficacité de I'ordre de 70 plateaux théoriques.

Ehys = 69-700;
ne® = 1,53191;
An = 187,3;

= 11°,0:
np® = 1,53738;
An:d = 170,4;

11‘20 -= 1,0993:
= 1,3506%;
+ 0,6

ng0

ERMp =
Spectre UV, solutions dans I'isooctane;
Amax = 283 et 289 mu (e = 3 730 et 3 880);
236,5 mu (e = 4 540);
*min = 254,5 mu (z = 600).

Solutions dans I'alcool 96 9 :

Amax = 285 mu {(z=13 770);
236 ynp (2 = 4 180);
Amta == 256 my (s = 700i.

Spectrd IR : 1634 (m); 1486 (FF); 1439 (F}: 1361 (m); 1292(0);
1250 (FF); 1200 (f): 1187 (F); 1123 (m): 1096 tmi: 103 (IF);
996 (mFj; 932-915 (b. crénelée, F); 856 (ny; 807 (F); 778 (ml).

Trans-isosafrole. — Le trans-isosafrole a été obtenu & partir
des fractions principales de distillation d’isosafrole technique,
par redistillation a travers la colonne mentionnce ci-dessus:.

Eb,, = 85-86°;  F = + 802; d,™ = 1,1206;
ng® = 1,57009;  np® = 1,57818;  ng® = 1,39778:
An =276,9;  And =247,1; ERMp = + 2,61.

Spectre UV, solutions dans I'isooctane:

Amax = 305 mp (e = 5 180i;
268 et 259 my (e = 11 800 et 12 300);
Amin = 283 et 240 mp (e = 3 950 et 3 150);

solutions dans I’alcool 96 %:
dmax = 305 my (¢ = 5340);
267 et 259,5 my (e = 11 600 et 12 160);
amia = 284 et 240 my (s = 4100 et 5200).

Spectre IR: 1605 (mf); 1489 (FF); 1438 (F); 1453 (mF)3
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1378 (mf); 1298 (f); 1250 (FF); 1191 (F); 1123 (mf); 1105-1091;
(h.crnelée, m);1042 (FF); 963 (F); 939 (F); 917 (); 910 ([); 860 (mF);
819 (mF); 782 (F); 603 (m);559 (mF); 464 (m); 443 (mf); 424
(m); 348-325 (b. crénelée; m,) 268 (f)

Cis-tsosafrole. — 2,2 kg pris sur un lot de 740 kg de tétes de
distillations de 70 tonnes d’isosafrole technique ont été fractionneés
a Paide de la colonne mentionnée ci-dessus avec un prélévement
de 4 % sur le reflux total. Par reprises systématiques il a été obtenu
50 % environ de fractions sensiblement identiques.”

Eb,,s = 77-79°; F = —2105; d420 = 1,1182;
ng® = 1,56169; np® = 1,56910; ng? = 1,58706;
An = 253,7; Anjd = 227,0; ERMp = + 2,18.

Spectre UV, solutions dans I’isooctane :

Jmax = 2975 mu (¢ = 4700);
259 mu(e = 9700):
Jmin = 281 et 237 my (¢ = 3100 et 4 600).

Solutions dans 1'alcool 96 % :

hmax = 296,35 (¢ = 4 430);
259 my (e = 10 000);
hmin = 281 et 237 my (e = 3100 et 4800),

Spectre IR : 1605 (mf); 1497-1482 (b. crénelée, FF); 1432 (F);
1349 (mF); 1260 (f); 1239 (FF); 1184 (inF); 1122 {m); 1098 (mF);
1044 (FF); 966 (f); 937 (F); 912 (mf); 903 (mf); 865 (F); 816 (FF);
774 (mf); 770 (sh); 743 (mf); 734 (m); 650 (m); 598 (I'); 441 (f);
427 (f); 409-396 (b. crénelée, m); 328 (f).

Chromatographies de vapeurs: Il a été fait usage de la charge
de partition de faible polarité référence C de Perkin-Elmer,
permettant de travailler jusqu’a 225°. Le tube de chromatographie
avait 185 cm de long et 0,65 cm de diametre. La temperature
était de 200°=2=0,5; le courant d’azote, admis avec une supres-
sion de 1 atm., avait un débit de 40 ml/mn. Il a été injecté 20 ul
de liquide; les substances pures ont donné une réponse d’environ
8 mV. Les pics des cis-et trans-isosafroles ont développé leurs
sommets respectivement 13 mn 24 s et 15 mn 30 s aprés Uinjection.

Dihydrosafrole.

25 g d'isosafrole cis ou trans, 50 ml d’alcool 96 % et 2 g de
nickel de Raney ont été secoués dans I'hydrogéne a 20° sous
730 mm. La vitesse d’hydrogénation a été dans chacun des cas
relativement constante. 95 %, de I'hvdrogéne théorique ont été
absorbés en 102 mm dans le cas de l'isomeére cis, en 39 mn dans
celui de l'isomére trans.

Les produits d’hydrogénation distillés se sont révélés homogeénes
et sensiblement identiques par leurs caractéres physiques et
notamment spectraux. Voici ceux du produit de I'isomere cis:

Eb.,, = 67-68°;
np*® = 1,51984%;
Anjd = 156,8;

d® = 1,0698; ng® = 1,51526;
np® = 1,53094; An = 167,8;
ERMp = 4 0,76.

CyoH 20, (164,20) :

Gale. %: C 73,14 7
Tr. : 73,11 7,37

Spectre UV, solutions dans I'isooctane :

amax =288,5 et 235 my [e = 3800 et 41000);
‘(mia == 254,5 mp (e = 350);

Solutions dans ['alcool 96 %:

Jmax = 287 et 234 my (e = 3700 et 3950);
Amin = 254,5 mp (e = 300).

Spectre IR :1603 (m); 1498 (FF); 1450 (F); 1360 (m); 1 250 (FF);
1220 (f); 1187 (m); 1122 (0); 1042 (FF); 941-927 (b. crénelée, F);
868 (f); 852 (m); 806 (FF); 789 (m); 772 (m).

Ozydation des isosafroles en acide pipéronylique.

2 g de cis- ou de trans-isosafrole et 18 ml d’eau émulsionnés et
chauflés & 80-90° ont été additionnés en 1 h de 9,2 g de permanga-
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nate de potassium dissous dans 230 ml d’eau et le toy]
ensuite 30 mn & reflux. L’acide a éte libéré par addition gpiok
chlorhydrique au filtrat limpide froid du produit de I réag
Recristallisé dans Paleool 96 94, il fond i 229-2:300, Le ren'd‘;mul
aete dersnl ";,Idu la théorie sur le trans-isosafrole, de 79 o'-ﬁ"&
eis-isusafrole. Les spectres d’absorption 1R des deux pré N

sont identiques. ! { P ep{amh

CoH,0, (166,13) :

Cale. 9% : C 57,83 H 3.64
T. :57,79 3,85

0y

Spectre IR: 1662 (FF); 1605 (F); 1500-1492 (b. créna
1451 (FF); 1415 (F); 1368 (mi: 1297 (FFi:1264-1 245 (b.

F) 1187 (0 1167 (myy 11150F); 1076 (mFy; 1036 (FF); 93

917 (F): 869 (m); 833 (mf): 812 (m): 782 (m); 772 (F); 746

3 g d’acide et 3¢ de chlorure de thiomyle ont été por

‘au bain-marie bouillant puis I'excis de réactif ayant été’
au vide de la trompe & eau, le chlorure d’acide a été disti)

F = 79,5-800,5.
1 g de chlorure et 5 ml d’ammoniaque concentrée ‘op8
chauflés jusqu’a homogénéisation. L’amide essorée aprés refr

sement et recristallisée dans le benzene F = 165-1660, 538

CgH,0,N (165.14) :

Cale. 9% : C 38,18 I 5,27 N 8.38
Tr. 58,16 4,32 8,56
Spectre IR: 1646-1626-1597 (b. crénelée, F); 15021

1451 (FF):1380 (F1: 1350 (0 1254 (F) 1189 (0; 1164 ()3 112678
1068 (m); 1034 (FF); 930 (F); 912 (in); 870 (m); 806 (m); 76£]
75% (mf). . 7

Dibromoisosafrole F = 31-520,

2a de trans ou de cis-isosafrole dans 15 ml d‘éth’erf'se__
additionnés. entre — 10 et — 159, de 2 g de brome on &vapg
P’éther par le vide et 'on recristallise le produit dans le pentang’
Le rendement en produit F = 51-5320 est de 70-80 % th gzl
analysé aussitot obtenu.

CjoH,00. Br, (322.012) :
Cale. %: Br 49,64 Tr. 9 : Br 19,18.

Spectre IR : 1490 (mi; 1150 (FF1; 1380 (F); 1343 (f);>iﬁ2ﬂ56
1202 ()3 1176 (f); 1150 (mF); 1103 (m; 1043 (F); 100
930 (FF); 904 (f); 838 (m); 827 (FF); 782 (F); 745 (m);2

Dimeéres des isosafroles.

20 g de trans- ou de eis-isosafrole et 20 g d’acide for:
90 9% ont été portés 1 h i reflux. Le mélange a été refroidi,’e
par de I'éther et la fraction neutre a été distillée sous 0,2-0,3°
{Eb = 180-2000) dans un ballon Claisen. Les distillats
recristallisés dans 'alcool 96 9. ) R

Il a été obtenu, a partir du trans-isosafrole, 14 g du:d
F = 920 (I} et & partir du cis-isosafrole, 14,6¢.

F = 1450 (11). .

CagH200, (324,36) :

Calc. %: C 74,05 H 6,22
Tr. % : (I) 74,13 6,34
(I1) 74,09 6,21

Spectres IR: (I)-1474% (FF): 1378 (m); 1350 (m); 182
1296 (f):1275-1241 (b. crénelée, F); 1214 (m ;1188 (f); 1143
1085 (m); 1080 (f); 1042 (FF): 942 (FF) 923 (f); 895 ();88
862 (F); 818 (f); 816-807-799-792 (h. crénelée, F); 747 (F

(I1) — 1463 (FF); 1378 (F); 1306 (m); 1275 {f);1!
1188 (m); 1146 (F): 1122 (1); 1099 (m); 1075 (f); 103
941 (FFY; 897 (f); 883 (F); 873 (f); 858 (m); 832 (f}
800 (m); 790 (mf); 757 (f); 742 (f); 737 (f). A

e ——
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Picrate de trans-isosafrole.

. de rans-isosafrole et 1,4 g d’acide picrique dans 10 ml
1 | absolu ont donné 1,3 g du dérivé recristallisé dans I'alcool

::;tl:‘f F = 74-75°.
Cthsost (391,29) :
Cale %: C 49,11 H 3,35 N 10,74
Tr. i 48,99 3,60 10,93
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Avec I'acide perkenzoique, I'échinuline donne une réaction caractéristique des indoles (1), la formation d’une amide de I'acide dimeé-
1

thylvinylacétique hydrolysable par I'acide benzénesulfonique.

La présence, dans Déchinuline, d’un enchainement
carbones-azote tel que celui de la formule (I), a été prouvée
par Quirico et ses collaborateurs (2) par Iisolement
apres oxydation permanganique de I'hexahydroéchinuline,
de Pacide (II).
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Les auteurs indiquent comme probable I'existence du
Systeme indolique (I11) en se fondant sur cette dégradation,
Sur des analogies spectrales, des réactions colorées, I'ab-
Sence de propriétés basiques et la possibilité de réaliser une
Copulation avec les diazoiques, aussi bien de I'échinuline
e de I'hexahydroéchinuline que des bases qui en dérivent
Par pyrogénation (3, 4). L’existence d'un groupement
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No [89. — Action de I’a(ﬁde perbenzoique sur I’échinuline,

par Serge Davip et Jacqueline MONNIER.

vinyle est déduite du spectre infrarouge (bandes a 917
et 997 cm-!) (4) et de la production de formol par ozo-
nolyse (2). Sa localisation est déduite du fait qu'il n’est
pas possible d'obtenir de l'acide zz-diméthyl-butyrique
dans l'oxydation de I'échinuline, alors qu’il s’en forme i
dans celle de I’hexahydroéchinuline (3). ) {

La réaction de I'acide perbenzoique sur I'échinuline
fournit un argument chimique direct en faveur de 1'élé-
ment de structure IIT (I). Nous avons déja rapporté
bricvement, dans sa  communication précédente, les
réactions analogues sur I’hexahydroéchinuline et certains
indoles (6).

\/\———‘/ CH, :

1\/‘\/‘_ (:; — CH=CH,

| NI CH, 1
: (I11)
CHs
CH,;=CH —C — COOH
CHs
(1v)

En présence d’un excés d’acide perbenzoique a 0°, on
observe la fixation de 3 atomes d’oxygene pendant le
premier quart d’heure, d’un quatriéme 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 Qil

F.T. Noggle, Jr.
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Abstract |

One method used for the synthesis of the illicit drug N-methyl-
1-(3,4-methylenedioxyphenyl)-2-propanamine (methylene-
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 N-methyl-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 A-methyl-1-aryl-1-
propanamine products are produced during the course of the
bromination and amine displacement reactions.

Introduction

The various N-substituted derivatives of 1-(3,4-methylene-
dioxyphenyl)-2-propanamine (3,4-methylenedioxyamphetamine,
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
MDA. MDMA. and related compounds (5.6). The most direct
approach involves treatment of the commercially available
ketone 1-(3.4-methylenedioxyphenyl)-2-propanone (3.4-
methvlenedioxyphenylacetone) 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 Tratficking 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 amine displacement reactions to yield the corresponding
N-methyl-1-aryl-2-propanamines.

Experimental

Gas chromatographic-mass spectrometric analysis. These
analyses were performed using a Hewlett-Packard 5970B 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-um thickness of methyl-
silicone (HP1). The column temperature was programmed from
70° to 150°C at a rate of 15°/min and from 150° to 250° at a rate
of 25°/min.
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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 mL) were stirred at room temperature for
7 days. The reactions were then quenched with the addition of
crushed ice (25 mL) 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 mL) 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 mMol), 1-(3,4-methylene-
dioxyphenyl)-2-propanone or 1-(3,4-dimethoxyphenyl)-2-pro-
panone, aqueous methylamine (100 mMol), and sodium cy-
anoborohydride (25 mMol) in methanol (25 mL) 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 mL) and the combined organic ex-
tracts dried over anhydrous sodium sulfate. Filtration followed by
evaporation of the filtrate solvent gave the product amines in the
free base form. Treatment of the bases with ethereal HCI (50 mL)
afforded the amine 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-1-(3,4-methylenedioxyphenyl)-3-pro-

o CHy cugun, 0 CHj
< S I
0 ) 0 NHCHy
Scheme 1. Synthesis of N-methyl-1-(3,4-methylenedioxyphenyl)-2-
propanamine (MDMA) by reductive amination.

lcu,nu,
0 CHy
I Taen,

Scheme 2. Synthesis of 1-(3,4-methylenedioxyphenyl)-2-propanamine

(MDMA) from safrole.
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panamine. Aqueous methylamine (20 mMol) was added drop-
wise to a stirred solution of 1-(3,4-methylenedioxyphenyl)-3-pro-
pionyl chloride (10 mMol) in chloroform (50 mL) 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 mL) 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% HC1 (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 HCI 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.

H
¢ :
0 H
SAFROLE
H
CH,0
'3 H
H
HO
EUGENOL
H
CH,0
3 H
H
CH,0
4-ALLYL-1,2-DIMETHOXY=-
BENZENE
Scheme 3. Allylbenzenes 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 amine prod-
ucts similar to MDMA. The amine 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 safrole is shown in
Figure 1. The chromatogram shows one major component
eluting at 7.2 min and displaying a base peak at m/z 58 and a
molecular weight of 193. The chromatogram does not show any

(7.218 min)
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Figure 1. GC-MS analysis of the amines isolated after treatment of bro-
mosafrole with methylamine.
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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
yield the 3-bromo intermediate as well as the 2-bromo regioiso-
mer. The bromination at the terminal carbon to give 1-(3,
4-methylenedioxyphenyl)-3-bromopropane, followed by dis-
placement of bromide by methylamine,woultbyield 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-methylenedioxyphenyl)-3-
propanamine was prepared to validate the specificity of the anal-
ytical method. This amine was prepared from 1-(3,4-methylene-
dioxyphenyl)propionic acid via methylamide formation followed
by amide reduction with lithium aluminum hydride to yield the
corresponding amine (Scheme 4). These two amines 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 A-methyl-1-(3,4-methyl-
enedioxyphenyl)-2- and 3-propanamines.

+
CHy-CH=NHCH,

0 NHCH,
CIT T

——
m/z-58
<° NHCH, +
o —_— CH,«NHCH,
m/z=44

Scheme 5. EI mass spectral fragmentation pattern for the A-methyl-1-

Scheme 4. Synthesis of 1-(3,4-methylenedioxyphenyl)-3-propanamine.

aryl-2-propanamines.

269




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/z 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 2-amino-
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

for the analysis of amines (as in Figure 1) are clearly capable of B

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-
matogram 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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Figure 4. GC-MS analysis of the amines isolated after treatment of
brominated 4-allyl-1,2-dimethoxybenzene with methylamine.
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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 bromide 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 amine 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-
2-propanamine based on the characteristic amine dominated
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-dimethoxyphenyl)-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 1-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
may have formed from eugenol in the original sassafras oil. The
reaction of HBr with isoeugenol was also unsuccessful under the
conditions used for HBr-addition to the unconjugated double
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

seagiicsasNeeas
N\ H

Scheme 6. Formation of isofarole from safrole.
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2-propanamines of eugenol and 1-allyl-3, 4-dimethoxybenzene
are likely components of MDMA samples prepared from sas-
safras oil.
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ale. and glacial AcOH give 91 g. 0-C¢H(CO).NCH,CsH,F-p  alk., the oily layer extd. with C¢Hs, and the C¢Hg removed
(XIV), m. 132-4°; 70 g. XIV heated with 65 g. 40% NaOH, give a sirupy 2-Et:NCH,CH:NH analog (X) of VII (picrolo-
cooled, stirred with 140 g. 34% HCI 2 hrs. with heating, nate, decomp. 156-7°, picrate, m. 94-7°; methiodide,
dild. with 1 1. water, filtered, the filtrate evapd. to dryness, gelatinous). VI. Syntheses of isoquinoline compounds
and the product recrystd. from alc. give 37 g. (XI, R* = , having a dialkylaminoethyl radical. Masao Ohara, Kozo
F) (XV), m. 265-8°; 20 g. XII, 8 g. NH,SCN, and 35 ml. Mochizuki, and Yoshio Deguchi. Ibid. 939-41.—o-
PhBr heated on an oil bath 1.5 hrs. at 145-350°, cooled, PhCH,OC¢H,COCI (XI) (prepd. from SOCI, and the acid)
filtered, dild. with water, filtered, and the product washed condensed with I to sirupy o-[3,4-CH,0,CsH,CH(OMe)-
with water and dried give 18.5 g. p-R3C{H,CH.NHCSNH: CHMeNHCO]CHOCH,Ph-o (XII); 5 g. XII in 30 ml.
(XVI, R® = Br) (XVII), leaves, m. 157-8° (from H.0); — xylene boiled 1 hr. with 9 g. POCl;, cooled, petr. ether
30 g. XIII, 15 g. NH(SCN, and 50 ml. PhBr heated 1 hr. at added, the clear upper layer decanted, the residue dis-
145-50° and treated as above give 28 g. (XVI, R® = Cl) solved in MeOH, filtered with C, and the filtrate made alk.
(XVIII), leaves, m. 139-9.5°; 25g. XV, 13 g. NHSCN, and with NH.OH gives sirupy 1-(o-benzyloxyphenyl)-3-methyl-
40 ml. PhBr heated 45 min. at 150-5° and treated as above b 6,7-methylenedioxyisoquinoline (XIII);  1-(m-benzyloxy-
give 24.3 g. (XVI, R® = F) (XIX), leaves, m. 125-7°; 12 g. © phenyl) isomer (XIV), m. 115-17°. XIII (2.5 g.) in 30 ml.
XVII in 30 ml. water treated with 8 g. IIA dropwise, stirred 209, HCI 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 Na,CO,,
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. NH,Cl, and the

water, and recrystd. from ale. give 6.3 g. S.C(NHCH,Cs- ppt. filtered and recrystd. from alc. give 1 g. 1-(o-HOCH,)
analog (XV) of XIII, plates, m. 146°; 1-(m-HOCsH,) isomer,

H¢R‘~p):N.CH:&H (XX, R* = Br) (XXI), m. 130-1°; plates, m. 268°. XV (0.7 g.), 3.5 g. 2% EtONa, and Ets-
20 g. XVII and 15 g. 1A similarly give 12 g. (XX, R¢ = NCH,CH,Cl with a trace of Nal boiled on a water bath 4
Cl) (XXII), m. 129.5-131°; 18 g. XIX and 15 g. IIA give ¢ hrs., cooled, the ppt. filtered off, the filtrate concd. in vacuo,
11.6 g. (XX, R® = F) (XXIII), m. 130.5-2.0°. XXI (13 g.) the oily layer extd. with C4Hs, the ext. treated with dil.
in 120 ml. dry C4H; heated 30 min. with 3 g. NaNH,;, treated HCI, the HCI layer made alk., the oily layer taken up with
with the free base of VA (10 g. VA neutralized with NaOH CsH,, and the C;Hs removed give 0.6 g. sirupy 1-(o-Etr
and extd. with C4Hj), refluxed 4 hrs., water added, the prod- _ NCH;CH,OCsH,) analog (XVI) of XV; picrate, needles, m.

uct washed with water, extd. with dil. HCI, the ext. made 184-6°; methiodide, gelatinous. 1-(m-Et,NCH,CH,

alk. with NaOH, extd. with CsHs, and the ext. dried with OCeH,) analog (XVII), siru‘?y; XVII picrate,*m. 161-2°;
K.CO; and distd. give 11.3 g. (69%) R(p-R3C¢H,CH,)- .Mel, granules, m. 75°; XVII.MeBr, gelatinous. 1-

f——————— (p-Et;NCH.CH,OC:H,) analog (XVIII) of XV, sirupy;
NCH,CH,NMe, [XXIV, R’ = S.CH:CH.N:C— (XXV), d picrate, decomp. 238-9°; methiodide, needles, m. 120°.

R® = Br], be.s 203-4° (HCI salt, m. 164-5°); 12 g. XXII,
3 g. NaNH,, and 12 g. VA give 11.2 g. (70.6%) (XXIV, R =
XXV, R® = Cl), be.s 1924° (HCI salt, m. 157.5-8°); 10 g.
XXIII, 3 g. NaNH,, and 10 g. VA give 9.6 g. (71.4%)

Similarly, 0.7 g. XV and 0.3 g. Mes2NCH,CH;Cl give a sirupy
1-(0-Me,NCH,CH,OC¢H,) analog (XIX) of XV; picrate,
needles, m. 158-61°; methiodide, gelatinous. 1-(m-
Me,NCH.CH,0OCsH,) analog (XX) of XV, sirupy; picrate,

(XXIV, R? = XXV, R* = F), bes 1724° (HCI salt, m. —m. 190-2°; methiodide, leaves, m. 140°. 1-(p-Mer

156-6.5°; maleic acid salt, m. 112-12.5°. K. Kitsuta

Utilization of safrole as a medical raw material. V. Syn-
theses of imidazole and thiazole compounds. Masao

Ohara (Inst. Pharmaceutical Resources, Koganei, Tokyo). €

J. Pharm. Soc. Japan 72, 936-8(1952); cf. C.4. 46, 112064.
—3,4-CH.0.C¢H,CH(OMe)CH(NH:)Me (I) (1 g.:. 1.3 g.
PhCH,C(OEt): NH.HCI, and 0.5 g. Na.CQO; in 10 ml. Et,0
mixed well, allowed to stand overnight, water and Et,0

added, the Et,O layer distd., the sirupy residue dissolved

with alc. HCI, filtered, and the filtrate cooled give 1.1 g. 3,4-
CH0,CsH;CH(OMe)CHMeNHC(: NH)CH,Ph (II . white
plates, decomp. 250-1° (from dil. ale.). 3,4-CH.0.CsH;-

NCH.CH,OCsH) analog (XXI) of XV, solid; picrate, m.
207-11°. Me l-methyl-6,7-methyienedioxy-3-isoquinoline-
carboxylate (XXII) (1 g.) and 1 g. EteNCH,CH,OH heated
on an oil bath 6 hrs. at 150°, the volatile substance removed
in vacuo, the residue taken up in 3% AcOH, filtered, the
filtrate made alk., and the free base filtered and recrystd.
from Me,CO give the Et,NCH;CH, ester of XXII, CjsHzr
O;N,.0.5H.0, white needles, m. 69-71°. K. Kitsuta
2-Mercapto-4,5-diphenylimidazole derivatives as possible
sympathomimetics. M. Vivekananda Bhatt, Balakrishna
Harihara Iyer, and Praphulla Chandra Guha. J. Indicn
Inst. Sci. 31A, Pt. 4, 43-50(1949); cf. C.4. 42, 8799b.—The

COCHBrMe (III) (2 g.), 1 g. MeC(: NH)NH,.HCl, and 3 g. § compds. listed in C.4. 42, 8799b, were synthesized to study

Na;CO; fused 2 hrs. at 160°, cooled, heated with d:l. HC],
filtered, the filtrate made alk. with NHOH, the oiiy layer
extd. with AcOEt, the AcOEt removed, and the residue
treated with MeOH-HCI give 2,5-dimethyl-4-(3,4-methyvl-

the pharmacol. effect of a phenethylamine structure, an
alkylthiopseudourea residue, and an imidazole ring in the
same compd. and to test the effect of different alky! or aryl
groups attached to the S of the mercapto group. There

enedioxyphenyl)imidazole (IV); IV.HCJ, decomp. 227-9°. — are discrepancies in the m.ps. reported in the 2 papers for the

III (3 g.), 3 g. PhCH,C(:NH)NH.,.HCI, and 4 g. AcONa
heated 4 hrs. at 150-60°, cooled, dil. HCI added, the mixt.
filtered, the filtrate made alk. with NH,OH, the oilv layer
extd. with CsHs, the C¢H; removed, and the residue treated
with MeOH-HCl give 4-(3,4-methylenedioxyphenyl)-5-
methylimidazole (V); V.HCI.0.5H.O, white needles, de-
comp. 227-30°. III (10 g.) and 3 g. (NH,).CS in 100 ml.
hot alc. allowed to stand overnight give 2-amino-4(3,4-

following 4,5-diphenylimidazole derivs. (earlier values given
in parentheses): 2-(2-hydroxyethylthio) 178° (167°);
2-(2,4.6-trinitrophenylthio), m. 250° (186°); 1-(p-meth-
oxyphenyl), m. 297° (given as 1-p-tolyl in the earlier abstrs):
2-benzylthio-1-(p-methoxyphenyl), m. 161.2° (191-2°)-
D. K. Emory

Synthesis of 8-aminocyclohexanepropionic acid and some

derivatives. V. M. Rodionov and T. S. Kiseleva (D.I.

methylenedioxyphenyl)-5-methylthiazole as its HBr salt — Mendeleev Chem. Tech. Inst., Moscow). Jzvest. Akad.

(VI), m. 207-10°, which, dissolved in a large amt. of water,
made alk., and the ppt. filtered and recrystd. from alc. gives
7.6 g. of the free base (VII), plates, m. 185-6°; VII.HCI,
needles, decomp. 224-5°. VII(3g.)in 30 ml. CsH;N treated
with 3 g. p-AcNHC¢H,S0O.,Cl portionwise, boiled 10 hrs. on
an oil bath, the solvent removed 7 vacuo, the residue treated
with dil. NaOH in excess, the insol. portion filtered, acidi-
fied, and the ppt. filtered, washed with water, and recrystd.

from CsH;N-EtOH gives 3 g. 2-(p-AcNHC;HSO:NH) ana- __

log (VII) of VII, granules, m. 216-17°; 2 g. VIII in 40 ml.
EtOH-H 0 (1:1) contg. 109, NaOH, boiled on a water
bath 2 hrs., water added, the alc. removed, the residue
filtered, the filtrate made to pH 5 with dil. AcOH, and the

product filtered and recrystd. from alc. give 15 g. 2-(p- © hexahydrobenzaldehyde which is collected in ice water;

H,NC¢H,SO,NH) analog (IX) of VIII, needles, m. 219-21°.
VII (2 g.) in 20 ml. xylene heated 7 hrs. with 3 g. EtaNCH.-
CH_.CI on an oil bath, the xyvlene removed in vacuo, the
residue treated with dil. AcOH, filtered, the filtrate made

Nauk S.S.S.R., Otdel. Khim. Nauk 1952, 278-88.—Cyclo-
hexanone (49 g.), 61 g. CICH.CO,Et, and 100 ml. dry CsHs
treated gradually with EtONa (dry) under 15° (amt. of
EtONa unstated), stirred 4 hrs., and heated 48 hrs. on 8
steam bath, gave, after diln. with H,O, washing the org-
layer with 39, AcOH, and distn., 73% Et a,1-epoxycyclos
hexaneacetate (Et  1-oxospiro[2.5]-octane-2-carboxylate

(I), by 115-16°; with NaNH. catalyst the yield is 50%
1(67 g.) added to 9.2 g. Na in 220 ml. abs. EtOH, cooled t0
15°, and dild. with 8 ml. H,O gave 909, corresponding Ne
salt. This (250 g.) in 150 ml. H,O is treated gradually
with 150 ml. 1:1 H,SO, with simultaneous passage Of ‘f'
stream of steam through the soln., giving a distillate 0

e
upper layer of the distillate is sepd., taken up in 50 ml.
EtOH, satd. with NH; with shaking and cooling, the sus;
pension of the aldehyde-NH; ppt. allowed to stand lo‘lﬁ
hrs. in situ, filtered, and the filter cake washed with EtO

1953

and dried in :
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N.H..H:0 refluxed 0.75 hr. in 20 ce. O(CH.CH.OH),, the
temp. raised to 200° by removing the H,O, the mixt refluxed
4 hrs., cooled, poured into H.O, acidified, extd. with EtOAc,
and the product crystd. gave 1.2 g. RCH.CH.CHMeCO.H
(XIII), m. 77-8° (ligroine). XIII (0.9 g.) cvclized as de-
scribed above with PCl; and SnCl, gave 1,2,3.4-tetrahydro-
2,5,6.7,8-pentamethyl-1-oxonaphthalene (XIV), m. 57-8°
(ligroine). XIV (0.56 g.) in 5 cc. Et;0 ddded under N to a
soln. prepd. from 7 g. Mel and 0.7 g. Li, most of the Et.O
removed after 6 hrs., 20 cc. C4Hs added, and the mixt. re-
fluxed 3 hrs. and decompd. in ice and HCI gave 1,2-dihydro-
3.4,5,3,7,8-hexamethylnaphthalene (XV), m. 89-90° (alc.).
XV (0.11 g.) and 0.6 g. 309 Pd-C heated in refluxing C4H;Cl,
under CO. required 7 hrs. for completion of the reaction;
the product, isolated through its picrate and distd., gave 60
mg. I, m. 48-50° (MeOH); s-C4H3(NOa); complex, m. 186~
9°; picrate, m. 155-7°, unstable. IVa (5 g.), 3.5 g. Et-
COCl, and 5 g. AlCl; in CH.Cl; gave 7 g. 3-propionylprehni-
tene (XVI), bo.. 104°, n3? 1.5345. XVI (6.4 g.) and 5.4 g.
Br in CCl, as above gave 7.7 g. a-bromo-3-propionylprehni-
tene (XVII), m. 36.5-7.5° (ligroine). XVII oxidized with
NaOBr gave X. CH(CO:Et): (4.6 g.) added to 0.66 g. Na
in 15 cc. alc., left 2 hrs. with 7.7 g. XVIIL in 10 cc. ale. at 60°,
the alc. removed, and the product isolated in the usual man-
ner gave 6.4 g. of the ketol ether (XVIII), ba.. 104-10°;
XVIII reduced Fehling soln., and with refluxing aq.-alc.
KOH gave X. Methylsuccinic anhydride (4.3 g.) and 10 g.
AlCl; in 30 ce. PhNO: added at 0° to 5 g. IVa in 5 ce. PANO,,
the mixt. kept 1 hr. at room temp., decompd. with ice and
HCI, and the PhNO. steam-distd. gave 2 g. XII; no other
pure component was isolated from the residual mixt. Re-
action in {CH.Cl)s as described by Abadir (loc. cit.) zave
85% RCOCHMeCH.CO-H, m. 112°, reduced by the Clem-
mensen method to the butyric acid, m. 106-7°. CHa:-~
CHCH.CHMeAc (7.3 g.) left 4 hrs. at 35° with 8.2 g. IVa
and 12.8 g. AIClL; and the product sepd. as usual gave 11.2 g.
I, colorless oil, by 139°, »'? 1.5188; semicarbazone, m.
1&3-4°. I oxidized with concd. HNO; at 175-80° gave
VI. IOI (2 g.) in 10 cc. Et.O refluxed 2 hrs. with 0.31 g.
LiAlH, in Et.0 gave MeCHRCH,CHMeCH(OH)Me (XIX),
ba.sr 112°. XIX (1.5 g.) added at 10° to 2 g. concd. H,SOy,
stirred $ hrs. at room temp., and ice added gave an oil, b.
122-3°, with no OH max. in the infrared spectrum. TI
(11.2 z.) added dropwise at room temp. to IV (from 125 g.
P.Os and 50 ce. concd. H3;PO,), the mixt. heated 5 hrs. at
125-30°, cooled, dild. with H.O, extd. with Et.O, and the
product distd. gave 2 fractions: 1.2 g., by.; 100-3°, and 3.2
g., bo.r 125-30°. The 2nd fraction gave 1,2,3,4,6,7-C,eHs
Meg. m. 143—4°, \ 237, and 293, log € 4.90, 3.81; picrate. m.
194-5°; 2,4,7-trinitrofluorenone complex, m. 205-6°. The
1st fraction was redistd. and collected as an oil, by.; 140°,
ni? 1.5441, N 220, 253(295) mu, log € 4.24, 3.60 (2.96), de-
colorizing Br in H,O and KMnO; soln. and giving a yellow-
brown color with C(NO.), with dil. HNO; at 175-80° it
yielded VI; it was recovered after being heated 100 hrs. at
310° in a sealed tube with Se; at 360° (70 hrs.) charring oc-
curred. IX (18.5 g.) refluxed 3 hrs. with 4 g. LiAlH, in 20
cc. Et:O gave 14 g. 5-(1-hydroxyethvl)prehnitene (XX), b,
121°, m. 33—4° (ligroine). XX (5 g.) and 0.5 g. C;HsN in
250 cc. Et,0 treated dropwise at —25° with 3.2 g. PBr, in
250 cc. Et.0, the mixt. stirred 0.5 hr. at —25°, poured the
next morning into ice H»O, and the Et,O layer sepd., washed
with NaHCO; soln., and distd. gave 4.8 g. 3-(1-bromoethyl)-
prehnitene (XXI), m. 48° (ligroine), bo.os 90°. In one expt.
in which crude XXI from 10.6 g. XX was distd. at 120°/0.15
mm., HBr was evolved, and, in addn. to a small amt. of XXI,
6.3 g. of a hydrocarbon, be.;s 200°, m. 169-70°(CsHs), was
obtained; its ultraviolet absorption was very similar to that

of 9,10-dihydroanthracene and it may possibly be 9,10-di- A

hvdro-1,2,3,4,53,6,7,8,9,10 - decamethylanthracene, formed
by condensation of 2 mol XXI; it was recovered after heating
with Se at 310°; at 340° for 50 hrs. the product was charred.

MeCHRMgBr (from 0.49 g. of the above bromide and 0.05.

g. Mg) in 20 cc. Et,O added dropwise to 0.25 g. MeCHAc,
(XXII) in 20 cc. Et;O at —~30°, the suspension added slowly
after 4 hrs. to a cold soln. of NH,CIl, and the mixt. extd. with
Et,0, gave 0.25 g. MeCHRCMe: CRMe, prisms, m. 220-3°,
\270,279 mu, ¢2.98,2.94. XXII(32g.),18.5g. (CH.OH),,
and 100 mg. p-MeCsHSOyH in 400 cc. CsHy refluxed 20 hrs.
gave 25.6 g. of the ketal, bo.y 60°, 739 1.4411. XXII (21 g.)
and 16 g. HSCH.CH.OH gave 16 g. of the hemithioketal,
ba. 367, n3d 1.4860. B. K. Wasson

Nitration of 1-ethylnaphthalene, 4-nitro- and 4,5-dinitro-

*
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l-ethylnaphthalene. S. I. Sergievskaya, T. S. Safonovay "~
and G. Ya. Uretskaya. J.Gen. Chem. U.S.S.R. 27,893 &
(1957)(English translation).-—See C.d4. 51, 16376¢. %
B.M.R. §
4  Antispasmodics. X. Syntheses of aralkylamines. yyu3™
taka Kasuya and Kyo Fujie (Univ. Tokyo). Yakugghy &
Zasshi 78, 551-3(195R); cf. C.4. 50, 73094.; 52, 16687g.— . .
MeCO(CH,):NEt; (1) (1 g.) in 20 ml. Et;O treated dropwise "
with 1 g. Mel, kept overnight, the ppt. filtered off, taken up &
in 3:1 Me,CO-EtOH, and Et;O added gave I.Mel, m_ ¥

161°; similarly is prepd. I.EtI, m. 185°. Bz(CE[.)'_‘%;’A

NEt, (II) gave II.HCI, m. 108-10°, II.MeI, m. 180*
and ILEtI, m. 191°. A mixt. of 40 g. 2-acetyl-56,7,8".%
b tetrahydronaphthalene, 25 g. Et;NH.HCl, 14 g. (CHYO)s, . o
and 105 ml. EtOH refluxed 2 hrs., then 2 more hrs. with 3
addnl. (CH:0)a, the soln. coned., the residue in dil. HCY -.
washed with Et.0, made alk. with K,COs, the product extd.
with Et.0, dry HCI gas passed in, and the mixt. held at 0% °
T gave 35 g. 2-diethylaminoethyl 5,6,7.8-tetrahydro-2-naphihyl,. ..
ketone (III), m. 107°. PhMgBr (0.81 g. Mg and 5.23 g. <<
PhBr in Et,0) treated dropwise with 5 g. III, kept overnight,; -
refluxed 2 hrs., cooled at 0°, the product decompd. with .
¢ H:O contg. 1.78 g. NH,CI, the Et;0 layer stirred with 109, *'
HCIl, and the HCI layer made alk. with Na,CO,, extd. with"
Et;0, and treated with dry HCI gas vielded 21% I-phenyls. ..
1-(5,6,7 ,8-tetrahvdro-2-na phthyl)=3 - diethylamino- 1 - propanol< :
HC! (IV), m. 222° (MeOH-Et,0). Simiiarly are prepd.: -
— RR!'C(OH)CH.CH.R?(V) (R, R!, R?, m.ps. of the HCl salt,
methiodide, and ethiodide given): Ph, Ph, NEt\, 202°, 190°,. .
207-8°; Ph, Pk. piperidino, 238°, 214-15°, 204-5°. V.
(R,R4,R?, and b.p./mm. of free base given): H, Ph, NEk,
d 118-20°/5; Me, H, VEL, 68.5°/7. HCONH. [from 192 g.
(N‘H.)-.;CO, and 230 g. HCOzHl and 3 g. Ph:CHCH:AB
heated 12 hrs. at 182-5° yielded 607, Ph.CHCH;CHMeNHy;
HCI salt, m. 175°; picrate, m. 178°. HCONHMe (from
30 g. MeNH: and 30 g. HCO:H) and 7.5 g. PhaCHCH,Ac
— heated 18 hrs. at 180°, cooled, H.0 added, the product extd.
with Et.O, the ext. concd., the residue and 80 ml. coned.
HCI heated 3 hrs., kept overnight, and the ppt. filtered off
and recrystd. from H,O yielded 709, Ph.CHCH,CHMe--"
e VHMe (V) as HClsalt, m. 172-3°; free base, by 170°. Or,."
1.5 g. Ph.CHCH.Ac in Et,0, 1.2 g. 35%% MeNH,, and 0.5g.. .
Al-Hg heated 135 hrs. at 30-60°, the AI{OH); filtered off, the
filtrate concd., and the residue treated with HCI yielded ...
670, VI.HCI, m. 172-3°. VI (1.2 g.J, 0.2 g. 90% HCO:H,
—and 0.4 g. 387, formalin heated 20 hrs. at 100°, cooled, and
the product treated with 10 ml. 5% HCi, washed with Et,0,
made alk. with NaOH, and extd. with Et,O gave Pk CHCHy, -
CHMeN Me, (VII); VII picrate, m. 128.5°; VIL.HCI, m..
128°; VIL.HI, m. 193°; VII.Mel, m. 203°. XI. Synthe- '
ses of aralkylamines and their quaternary ammonium deriv- .-
atives. Yutaka Kasuya. [bid. 309-11.—Ph,C(OH)CHy "
CHMeR (I) and R'X refluxed, the excess R'X removed, and. - -
the residue washed with Et,O and recrystd. from MeOH-," |
_Et,0 gave LRX (II). II [R.R!, X, and m.p. (decompn.)} s’
given]: Nes, Me, I, 254°; NMe,, Et, I, 217°; NEh, Me,
1,205°; NEb, Et, I, 187°; piperidino, Me, I, 237°; piperv .~
dino, Me, Cl, 230°. Ph,C(OH)CH.CHRMe (III) (1 g.) imx.
10 ml. C¢H¢ and 1 g. SOCI, refluxed 90 min., the soln. evapd.
g to dryness, and the residue in H.O made alk. with NaOKk '
and extd. with Et;0 gave Ph,C:CHCHRMe (IV). IV (Ry:-
m.ps. of salt, methiodide, and ethiodide given): NMes, Ha-
95°, 208°, 181°; VEt., tartrate, 103°, 152°, 122-3°; pipern
__dino, HCl sailt, 139°, 182°, 150°. The warm MeOH soln’
of IT (R = piperidino) (V) and an equimolar amt. of D- %
taric acid in warm MeOH held at room temp. for sepn. &
cryst. I-V p-tartrate (VI), the mother liquor concd., and the
residue treated with Et,O gave d-V p-tartrate (VII). VI, m

234°, [a]® —33.1°. VII, m. 161°, [a]}* 43.3°; 4-V, Mg
96°, [a]® 53.5°: d-V.HCI, m. 234°, [a]'$ 52.1°. PhMgBK,
(34.3 g. PhBr, 5.4 g. Mg, and Et;O) at 0° treated dropwis&.<y
with 11 g. 2-Et0.CCH(N in 50 ml. Et;0, held ovemight.-ﬂ‘dﬁ.
— product decompd. with H.O contg. 11.7 g. NH,Cl, the QU3¢
layer extd. with 10% HCIl, made alk. with K.COs, and the &
product extd. with Et,0 vielded 21% Ph.C(x-CsH.N)JOHZ
(VII, x = 2), m. 105°; methiodide, m. 175°. Similarly s
. are prepd. VII (x, m.p., and p. of methiodide ven)
v, 115°, 250°; 4, 235°, 230°.( 3,4-CH.0.C H;CH.CRLACH
(1.5 g.)in 11 g. 949% EtOH treatéd with 1.2 g. 359 MeNE!
and 0.5 g. Al-Hg, heated 5 hrs. at 50-60°, the A(OHX
filtered off, the filtrate coned., and the residue in 5% HC
washed with Et,0, made alk. with NaOH, and extd. with? ;
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2,0 vielded 78% 3,4-CH.0,CeH,CH.CHMeNHMe (IX);
kg . HC1, m. 124°. Similarly is prepd. 3.4-CH.0,C¢H;CH:-
H,CHMeNMe, (X); X.HI, m. 121°; X.Mel, m. 176°.
1 K. Kitsuta
Synthesis of naphthalimide and its derivatives. A, P.
ishin and D. M. Kustol (State Pedagog. Ilnst.. Pol-
Sva). Zhur. Obshchei Khim. 28, 692-5(1958).—Heating
B g. naphthalic anhydride and 80 ml. 16% NH,OH 30 min.
S 2 steam bath (final temp. 90°), and dilg. with H.O gave
9% naphthalimide, m. 299-300°; with 169 NH,OH at 60°
Wis forms a soln. of NH; salt of naphthalic acid monoamide,
Bhich with aq. KOH gave a ppt. of the mono-K salt of
hthalic monoamide. Similarly prepd. were 9879, 4
Shloronaphthalimide, m. 302-3°, 989, 4-bromonaphthalimide,
Jn. 296-7°, and 97.59, 4-nitronaphthalimide, m. 289-90°.
Heating 20 g. 4,5-dichloronaphthalic anhydride with 20 ml.
AhNO: and 160 ml. 169, NH,OH 2 hrs., boiling the residue
with 150 ml. 3%, NaOH to distil the PhNO,, and filtering
ave an insol. Na deriv. which refluxed with 109, HCl and
ed gave 889, ¢,5-dichloronaphthalimide, m. 372-3°
om PhNO,). Similarly prepd. were 659, 4-bromo-5-
onaphthalimide, m. above 365°, and 959, ¢,5-dibromo-
aphthalimide, m. 343—4° (from PhNO,). In the above re-
ctions beating of the anhydrides with NH,OH should be
fadual to avoid the loss of NH; at the early stage of reaction.
X G. M. Kosolapoff

xSynthesis and transformations of cis- and trans-1-ethynyl
erivs. of 1-decalols. 1. N. Nazarov, G. V. Aleksandrova,
md A. A. Akhrem (N.D. Zelinskii Inst. Org. Chem., Mos-
Doklady Akad. Nauk S.S.S.R. 119, 708-11(1958);
C.A. 50, 13846b.—trans-1-Decalone reacted with C;H. in
quid NH;:-Na in the presence of powd. KOH yielding mixed
omeric trans-1-ethynyl derivs. of I-decalol, which by freezing
d chromatography on Al.:O; gave epimeric forms, m.
5° (1), and b, 86-7° (1I), n3® 1.5044, d2o 1.0041. Reaction
cis-1-decalone with Na and C.H: in liquid NH; gave 609,
1-ethynyl deriv. of 1-decalol (I1), m. 55-6°, and only 109,
the ketone isomerized to the trans isomer in the reaction;
plation of the latter ketone excludes the enol mechanism of
detylenic synthesis and confirms the purely organometallic

te (C.A.48,927¢). Acetylation of the above 3 alcs. with
BANO gave, resp. the acetates, b. 106-8°, n%P 1.4940, dx
#30344; m. 79-80°; and m. 65-7°. The difficulty of esteri-
‘Mhcation of the 1st alc. suggests that its HO group is axially
~docated. Hvdration of 1 in ag. MeOH with HgSO, gave
{3rans-1-ccetvl deriv. of 1-decalol, b, 106~7°, 1.4970, 1.0502,

~—
R

yl deriv. of 1-decaloi isomer, b, 80-2°, 1.4898, 1.0337,
v forms a semicarbazone and 2,4-dinitrophenvihvdra-
e, while its isomer yields only the semicarbazone indicat-
a hindrance by Ac group in this isomer. III was hy-
ted only at 65° vielding cis-I-acety! deriv. of 1-decalol, m.
7°, which formed only the semicarbazone, indicating
gteric hindrance by the cyclohexane ring. Oxidation of the
omeric acetyldecalols with NaOBr gave, resp., isomeric
iydroxydecahydronaphthalene-1-carboxylic acids, m. 149-50°
peetate, m. 164-5°), m. 115-16° (acetate, unisolated), and
134-6° (acetate, m. 141-2°). Thus II and III carry the
group in equatorial position, while I has an axial HO
agroup, this configuration being preserved in the.hydroxy
Mcids above. G. M. Kosolapoff
gdnner complex salts of azo compounds. V. Reactions
<oppering of o-hydroxy-o’-alkoxy azo compounds with
ultaneous dealkylation. V. 1. Mur. Zhur. Obshchei

F - n caused by reaction of o-hyvdroxyv-o’-alkoxy azo compds.
MBth CuSO, and pyridine proceeds just as readily as that of
g2¥3 Cu complex of the azo compound; the 1:2 complexes
Abe much more resistant. In a series of arylazonaphthols it
R shown that the substituent in p-position of aryl group
Wects the ease of such dealizylation in descending series:
» H, MeO, Me and Cl. m-NO; group hinders dealkyla-
Possible mechanism is discussed. G.M. K
yathesis and ultraviolet absorption spectra of certain
fur-containing derivatives of naphthalene. Arthur H.
Weinstein and Robert M. Pierson (Goodyear Tire & Rubber
ZPsesearch Lab., Akron, O.). J. Org. Chem. 23, 554-60
WO58).—Certain mercaptans, sulfides, and disulfides of
“Sphthalene, such as the 1- (I) and 2-thionaphthols (II),
aeir respective disulfides (III) (IV) and mixed Ph sulfides,
43 well as 2-naphthyl benzyl sulfide (V), 1-naphthyl allyl sul-
‘e (VI), the 1- (VII) and 2-naphthylmethanethiols (VIII),
: aphthylmethyl benzy! sulfide (1X), and 1-(a-naphthyl)-2-

y on heating to 65°. II reacted at 20° to vield trans-1-—
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methylpropane-2-thiol (X) were either synthesized or puri-
fied, and their ultraviolet absorption spectra recorded and
correlated. Syntheses of 2-naphthylmethyl B-hydroxy-
ethyl sulfide (XI), and 1,5-bis(8-naphthylmethylthio)pen-

q tane (XII) are also described. Com. II preéxtd. with hot
MeOH treated with aq. KOH, addn. of mineral acid pptd.
the thiol, the collected, washed, and dried ppt. was recrystd.
gave II, m. 81.8-2.4° (alc.). I (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. i0-
dine with 800 ml. MeOH, the ppt. washed with 95%; alc.,
then with H,O, oven dried, and recrystd. gave 51.5 g. IV, m.
141.8-2.6° (CHCl;). II K salt (0.080 mole) in aq. alc. re-

b fluxed 2 hrs. with 12.7 g. PhCH.Cl in 50 ml. alc., unreacted
II removed by extg. with hot 109; KOH, the residual sulfide
washed with H,O and crystd. gave 10.6 g. V, m. 89.8-90.5°
(alec.). 1-Naphthylmethyl benzyl sulfide (XII), XI, XII,
and VI were prepd. by the same general procedure as that
— used to prep. V. The following results were obtained (sul-
fide, r.p., recrystn. solvent, 9, crude vield, reactant thiol,
halide given): V, 89.8-90.5°, alc., 49, II, PhCH,C}; 1-
naphthyl phenyl sulfide (XIV), 39-40.5°, 959 alc., 12, 1I,
Phl; 2-naphthyl phenyl sulfide (XV), 50.7-1.7", abs. alc.,

¢ 18, O, Phl; XII, 57-7.3°, 95% alc., 85, VII, PhCH,CJ;
X1, 52-3.5°, 65% alc., 100. VIO, HOCH,CH.Cl; XII,
97.6-8.6°, CHCl;-CeH,y, 34, pentamethylene disulfide, 2-
bromomethylnaphthalene; VI, —, —, 78, II, CH,:-
— CHCH.Br. I Na salt (25 g.) refluxed 3 hrs. at 188° with
8.4 g. Phl and 1 g. Cu powder, mixt. cooled, dild. with C¢Hj,
filtered, C¢H, distd. together with the Phl, and the residual
product fractionally distd. gave the following fractions:
(1) 0.5 g. orange oil, bg.3s 125-37° (Ph.S); (2) 12.4 g. yellow

d oil, by.os 144-56°, m. 47.5-50°; (31 5.0 g. vellow oil, bo.zs
154—65°, m. 38—41°; (4) 3.6 g., amber oil, by.as 170-223°
(dinaphthyl sulfide); (5) 2 g. black greasy solid residue.
Recrystn. of fraction 2 gave 5.7 g. XV. Recrystn. of frac-
__tion 3 from 939 aq. alc. gave 3.3 g. XIV. Extg. 10 g. crude
1I with several 100 ml. portions of CHCl;, and removing the
solvent from the ext. gave 7.4 g. II, m. v3-7°. The CHCL
insol. residue was primarily a metallic powder which de-
compd. with mincral acid. II (4 g.) treated with 5.06 g.

e 2,4-(0:N).CcH;Cl in alc. gave 6.57 g. dinitrophenyl sulfide
(XVI). Careful repeated fractional recrvstn. from hot 2:1
ale.-CeH gave 5.21 g. XVI, vellow solid, m. 149-50°, and
0.33 g. IV, m. 141.5-2.5° and about 1 g. of a solid, m. 103~
35°, believed to be a mixt. of IV and XVI. No trace of the
a-2,4-dinitrophenyl sulfide could be found. 1-Chloro-
methylnaphthalene (XVII) was converted to VII by the
method of Urquhart, ef al. [Org. Syntheses Collective Vol.
I, 363(1955)]. XVII (19.4 g.) refluxed 7 hrs. with S.4
{ 8. CS(NH:), and 60 ml. 98%, aq. alc., treated with 6.8 g.
NaOH and refluxed another 2 hrs., most of the alc. removed,
the residue acidified, treated with brize, and extd. with
C¢Hs, the ext. washed and distd. gave 17.5 g. of yellow oil
consisting of the desired VII of 91.25; purity. Distn. gave
~15.1 g. VII, bo.s 142-3°, 3 1.6628. VIII was similarly
prepd. 2-Methylnaphthalene gave 2-bromomethyinaph-
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 l1-methylallylnaphthalene (XVIII) gave X. A
Grignard reagent obtained by the interaction of 104 g. 1-
bromonaphthalene (XIX) with 12.2 g. Mg in 500 ml. Et.O
under N treated, first, with 50 ml. anhvd. Et,0 and 200 mil.
anhvd. C¢H,. then, with 0.500 mole quantity of 8-methallyl

g

im. 28, 998-1002(1958); of. C.4. 52, 15460c.—Dealkyla- — chloride during 0.5 hr., the system refluxed 2 hrs., hy-

drolyzed with 330 ml. 109, H,SO,, the layers sepd., Et.0,
B-methallyl chloride, and C¢Hs removed, and the 89.4 g.
residual oil distd. gave 57.9 g. crude XVIII, bg., 128-32°.
XVIII contained some XIX but was used without further puri-
fication. Crude XVIII treated at —78° in a glass-lined
steel autoclave with 10 ml. 489, BF; in Et,O and 90 g.
liguid H,S, the sealed autoclave allowed to warm to room
temp. and stand for 88 hrs., the vessel opened, product

__poured into H,O, extd. with Et,O gave 60.5 g. of a brown

oil which contained 83.29%, X. X could not be purified by
formation of the Pb mercaptide and liberation of X with
mineral acid. By distn. 27.4 g. crude X under N the follow-
ing fractions were obtained: (I) 8.6 g. vellow oil, by 152-5°
1 (contg. 94.5% X); (2) 10.2 g. yellow fluorescent oil, bs
155.7-60.0°, n3° 1.6162 (contg. 97.19; X}. The over-all
vield of fairly pure X from XIX was 34.8%;. Fractiou 2 was
used for detn. of ultraviolet absorption spectrum and for ele-
ment analysis. III was prepd. in 2 ways. Diazotized 1-
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