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ARETRASY

"“he presant study deals with an inveatistion of substituted
rhenyl alkyl sulfides having a tertiary aaine group on the terminal
earbon of t:e alkyl chain. The study was undertaken since certain
WY, N-disubstitutad anino) aligrizhenyl sulfides (1) and similarly
ralated comjounds (2,3) have deen reported as useful locsal ansuthetios.

Vsing a genaral procedure which involved the inleraction, ins an
al¥xnline solution, of an ge or p-zubstituted thiophencl with an aminoe
alkyl chloride hydrochloride at the reflux te:zerature of ths resoe
tion mixture for & two hour period resulted in the formtion of a
totel of thirty previously unreported W (N, N=-Cisubstituted amino) alkyl
-0 or p- subatituted rhenyl sulfides.
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The sulfides were gharacterised either ns their hyirocliloride salts
or as their quaternnry nethyl 1odides.

e readily avniladle aainonliqyl chloride hydrochlorides used
for the preparation of the W (X, N-dinlkylanino) alkyl moiety of the
sulfides were @ -dlethylaninoethyl chloride, J ~=dimethyl Al nownepropyl
chlorice, (3 =dimethylaninoed ~msthylethyl chloride, J-jijeridino-ne
Fropyl chloride, and ¥ -morsholino=-n-yroryl clloride. The substituents
on She benzene ring cccurisd positions either ortho or ;ara to She
sulfide linknge and {acludad such atonng or grouis a3 chloro-, methyl,

smino, acetylamino, and nmethoxy.
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INTHOITCTION

e pressnt study deals with sn investigsntion of a ssries of new
rubntituted pLhenyl aikyl salfides having & tersiary auslne group cn the
teruainnl eardon of the aliyl olain. Ti:ias luavestigation wis rongted
first, by t:e raort of Kim and $chusts (1) that certainQ 0%, ledie
substitutad muino)ealigi-jhanyl sulfides possess activity as local
riwatiatics] seconily, that derivatives of Zealkoxy-betuainobenzontes
containing tartiary nitrogen groups (2) have bewn re ortsd as excelient
snesthatlics and finaily Tratein and Heyer (3) re;ort thit wonoe aud
dinliylaninoetiyl eatera of m-aninonlinxybenzolg acids proved to be
hig:ly elfective and non=irrit sing aa locel anesthetics with relatively
low toxicitian. &9 A& connsquence of tiiexe rejorts, 4% wns anticijuted

hat By varying the substituenis on ths bangane ring and, aleo, the
tsrtisry aning grug 4n the aide chaln of substituted jleny)l Sartinrye
aninonlikyl sulfilaes 8% should be pnssiule f0 jre;nre cxniounds oxe
Eibiting higch aneathetic scotivity witn low toxieity, and low irritation.

‘nly the jiarnmoolo;ieal studies, whlch will de conducted by
anothar groug of fnvestisators, and are thus not & j2rt of thie SLaslse
enn evalunta these oon;oundas as local ane:thetica.

“ince wrdnoe and alkoxyle groups ware prouiinent in the coiz.ounds
giiown by Tiatein and Yeyer to have local snestiiatis projerties, 1t wis
of i{ntaraut Lo pre; rs m series of ortho= and jarae amine and uikoxyl
subatituted thic;henvle for the juriose of convarting stiiss to sudbetie
tuted rhenyl aliyl sulfides. Io additinon, other ortho acd ;rra sudbe

stituted tilo henols contnlining wethyl, chioro, and acetylauine groups
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vere used. The tartiery nitrocen eontaining elkyl grou;s uned $ncluled,
Pedletiyla:ing, &§adivethyinuinoen=;ro;yl, Reastlyle B =dliatiylauino
atryl, & =;1Lori3ino=n~] r0;71, a0d § «tor;holinoen=;ro;rle In gensrol,
tlo dnaired mixed sulfilas were obtninad ns thalr hyiroculoridie solts,

dul a Law vura cmvertsad o Sieir enrres;ruding quatartviry slts eith

uetiuyl fodide.



IBNE3LH

Trera nre t¥o gnod gmoral methods by which the desirsd W «{}, R
¢isudetituted auine) aliyyl -3, 8 or pesubstisuted phsnyl sulfides could
be prejcrsd. Theae ars fudicnted in tue following epatinna.

gerpting witi & subatitutad thiozhenol,

A 3¢ G153 OR
L 4 m’m \u’ B w—-ﬂ
T T2), :::.,) 1
M
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Or starting with a tertiary mnineg,

RoUR * QLIGH) g ey ROF(CIR) 08 2032, RA(CT) A

" RN
@ . Eg!\*f:w&,)nu —) B@

The lattar method wis utiliized due to tie reudy awmiiadliliity of
She neogegsary aninoallyl c:lorides and since gond ylelde of the sulfide
ware nuticipated froun the last stey in tiis synthatic eejuance.

Recoried in tie 1iterature are a vi-ie varlety of netinis for ;re-
paring the substitutsed thiofnemolis Raeis3 {n the synthesis of the sube
stituted JRanyl anincaligyl suifites. lvnlesvy and Condlt (&) yrazured
anino hanylalicylsul f1des by the estalytic reduction, wirtlch they clained

to be guantitutive, of the oorres;nniing nitrn coryounis using jlnticm



oxics and an initial hydrogsn jreasurs of Swanty-{five pounds.

Om(w 3! O =it

In a recent prtent, geaninotiioyiuensl was Lreyarsd by the high
pressure hydrogenation of uaron;tobansnthlazoie using a oobalt sulfide
eataiyet (5)e

Jainothiophanols were aiso preyarsd ia a convenient wetivd By
Sllman and Seiner (0). In their msthod, An agusous sciutionm of tie
l-chloro=2 or Wunitrodarzene and sotiua wulfide hydrute wns refiuxed
for el it hours, foilowsd By ncliifisntion wi.ich gave the aninotiiioe

jtenols in good ylalds and ti.ie wetlod wis e, il0yed in jrasant worke.

hia] K

Ia gerrying out the internction of the matantniojhennls nnd (T, %
&3alitrlamino) aliyl cliloridas 8o obtaln the W (H, ¥edlallylanine) alkyl
«Q or p-axina jhanyl sulfldaes, a nitrogen atiuoshere wis rejulred
sinos the azinothio hancle were readily oxidizad to thalr disullices.
In all but one o388 with sulfidas of toe $,1e uzed, It ws found thnt
in order to odbtain a orystaliine hydryshloride derivative of the
tertiarymninonliyl asinophenyl suaiiides, it wae nacwseary %9 acetylate
the nuino groupe Thrae sulflides eof this ssries were ciurictarised ae
tleir quaternnry methyl 40dide ealt rather than as the bydrochloride
salt. Flva ;raviocusiy uareyorted &J (¥, 5=dinlicslauine) alxyl -9 or 3

neetylaning henyl sulfidse eare ;re;ared in this serles, and thelpy
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jroperiies ure swrwmrizad in Table I. In aldition two G (W Nedialkyle
aning) RlXylegennine hanyl $lildes ware ;rejared and tiely Jrojerties
ere suyRrizad in Tatule I.

Ti.e mathoxytrioibenols ware pra urad sucessfuily enyinying tue
jrecadura of Suter aud Eansen (7) alttiousd 1a low yisids. Ia t:is
vethod orthe or pnra anisiline wos 4iazotizad end tien trestel with
potussiwa etihyl xanthates Aluniine hydrulysie of thw xonthate fola
loved by mciilificetion, and then gtena clstilliaticn of this reaction
sixture yialdad the oruls methoxyiuisphendl which was furifisd by dige

tillation unier recuced prassure.

cl.
o
9%y
+ N,
- ]
'3

The sodium salts of the methoxytiilojhencls on reaction with the
W (7, Y=dialiylanino) alkyl cilorides resulted in the syntieels of ten
new O (8, Nedinliylandno) aliy) g or [=tethoxyihenyl suifldes. A few
of the rhiysiondl and ormulonl praperties of these cominmunde ure iniiocted

in T™ubie 1l.
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1a chlorodhis;honole owuid ba yre.vx! Iros the mdmoulornbeue
ganen thiroudh the Searyl etiyl wnliatss as pravidusiy deseridad for
tie corresjonding methaxytilo, henslee logever, wily tha gecdilorotio=
jrenol ueed in this wirk wug preisred in ll¢ menner, Jimce Y58 tsthod
ef Generr, ®nj.ort, end Yospfil (8] g.ve better ylalds, 1% wis &3 loyed
for tte jrejnration of g-chlorothisjhenci. Ia thls prmcelurs, g~
chlorodanzenszul fanyl ehloride wns reduced with sulfaric acid azd zing

jovder 8o give yielde sg Nigh ne 7Y percect of p-cllorotiio;isnole
J ¥

PR o

Interactinn of $ie eodium calorotiin henolates 8ith ()M, N-dlaligylusian)
eyl chlorides rasulted {n the pra;ar:tion ¢f nine (U /¥, X-dinlkyinnino)
tlikyl -9 or p-chlomzhanyl suifides which sre not rssorded in the chen.
foul liternture and data on eoe of thwlr jhysicad porertis: are sune
warized in Tukle I1I.

Purthar, reictions of severnl () (%, %eainliyiniine) eligyl clilorides
~ith g end ferwtiyithio;hancle in an elicsline renction resulted in the
ira;eration of nan adiitional frur jravioualy undsasrided W (YN, J=dinlkyle
o) mlikyl ge oF pepetlyizhenyl sdftldes and these, ag thelir hyirce
chioriiin el%a, ¢ith A far of tueir jryalosl j¥operties sore indlsuted
ia Tadis Y.

Uaing the excellent wethod of Adums and “nitunre (3), b/-chlom-
proiyl worpholire and piperidine wers re;nred frou the intaraction
of trinethylene ghlorodmaide aad mcr, loline or jijeriline eu.loying

jure dry benzaae, as a re~ctina medivm,
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Theze clioriles cruld have als0 bBarn yrazarad By the more drawn oul
method of Tirst pre;aring the aloninl froa the chiorohyirin (17), by
treating the latier with nn eg, ro o rinte wesondary acine, and then
converting the slicwinolanine to Yts corres;ondlaz chilorile dy means of

thinnyl chloride in anhydrous etlnroform (11), o8 a re:ction media,

( w-me+ cLcY o -——;—9 -( Sy noH

The genern:l mathod &3 loyed in tle ayuthaesis 6f the sudstituted
jhenyl tertiaryaning sulfidses froam the dlaliglanino-alsyl chisrides
and substitused jhisnyithiol wnae errried out in the following wanuar,
Tius substitutad aryl meros;tan w9 disxolvad in sufficlent sodiun
hydroxtis to neutrniize btoth §8 ani the () (U, Sedlallylauing) allyl chlofe
ide Lydrocdlilorides ™:@ allkaline soiution ol the Leroayiile wie Leatsd
tn fts refliux Sarerature nnd o watar solution of the dialiylanine
alkyl ohloride hydrochilord !e a1t wns adied drojwipe. Since nathorse
and anino- sudbatituted thioplienclis oxidire resdily in bras, ranctions
inwvalving such eoa,ounds ware carried out in A nitrogen atns,Lere.
¥ollowing ths nd“ition of the aquecus anine hydrochlorids sslution,
the prenction mixture wig wept nt 1ts reaflux tezarnture Sor w0 hours,
after wilch 1% wne allowad %9 coodl to rodz ta . eriture. T olly layey
which hind formed wne ectractad with tirse jortiazns of _gtﬁsf azd the

eoublned ether ectrmots were wmahad with ten parcent sodium hydroxide,
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then with watar, followsd by drying over anhydrous magnesius sulfate.
The ethsr solution of the sulfile wng filteresd, cocoled in ma ice dath
and then snturated with dry hydrogen chloride gase The resulting
hydroch:loride snl8 of the sulfide wus collected by filtration and the
etrer filtrate was tastsl for complete reazoval of the mdno sulfide Yy
prasinz ndiitionnl hydrozen chloride gis duto the ether filtirate. lieo-
}ropyl aleshol wns used to recrystallize the hydrocchloride snlt genare
ally.

In preparing the quaternrry metnyl indlde s:lte of the axing sul-
fides, the ether ma resovad by ewipnration and ths resulting dry olly
ains sulfids was trentad with methyl 1odide. Yethyl or ethyl alenhol |
wns the golvant used to purify these comrunds By recrystallization.

¥o difficulties wars sncounterad in the resctions of g ~diethyl-
acinnethyl eiloride, X «dinethylmsino-n-jpropyl chlorlide, U ~20r;holinoe
n-rroiyl chloride, er Zf =piperidino-n~yropyl chlorids with the sube
stitutad aryl mercnptans. However, tie renctions of o{ -methyl- S« di-
wetlylaninoetiyl clloride in alicnline media onuld very likely have re-
sultad in ths formation of two isomeric sulfides. It s imowm, for
exmale, that lediethylanino-2-cuilororroians hydrochlorile yields the
resrranged product, 2-dlethylanino-le-propansl, uisa basie hydrolysis(12).

bid
ﬁ;’:-g;wgg( NN = H}"’f{‘f‘,?‘g ;
23Ty,
m4g rearrangenent is an exm:ple of particizesinn by a neighidoring
group, the nueleorhilis auino @Z¥out, in a disjplicasent reaction. The

tnitial step in the mechanisa of this %tyye of reaction is a preiiminary
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intraunlecular disilacenany resction or innlznticn effuctad By the
nuclentdilie nitroosn to fora A oyalic snlum st (13),

3

%.?3' and or -!3-::-?’.'
=3 l1g

bar .ty Y mT e
-‘é.;‘::g! " Hr + 7 + Ty -
[}

In thae gnie of dinetiyianlacisorvs; 7l eiiorila, Siig wruld ylald the

°1 -u‘:“' ??'2
]

$ntermedtnte,
1 2
N AP
oy
E387 ‘5113
4 g :

Atteck by & micies;liliis lon would vary (mbibly ocour at ths lesat
substitulad carbonfll) due %o the inductive effect of the wathyl arouw
to glve the resrrmnged products lowevaer, §£ the initial etep in the

foraation of cvuolle etliylene ialnoniuin ion 1e a reversilie process,

w. Sa v ?{r&"ﬂ

e Mo e 48 Yay, A

i e [ + ,T\ / Q/H-‘PH
~ i! e’y 2 ” H 5
n.g!m == :5:/\"\5 4 CH

‘} v b S e ~ )i

o3 o Mot

+*C % Yo P‘!t '?R
(™Y

3

dus to internzl nucleoptidlic attnck by Sha (G masinog group and the product
step i aluo A revarsible atitzok Xy & nucienphilio thiolate fon than
the nbove ejuilibriuws screie would be obtained dus $o the ;rinciyle of
nicroscopls reveriidlilty and shie ;roduct iscirtad would da thie 2ozt
thersnd maxicnlly stublse,.

Evilence for a uixturs of wmducts wes indtontai by thes fact tlat

1t sns difZicult or 1naynsildle in 00 o348 30 odinia a erystalline
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profuot with a shary meliing pointse 4 broad welting rancge was found
in several prapurctions afisr o atved rscrystallisnticns fywe various

o3lvaut consbiiiatinns. At the rresent dime, %% {8 not knowm which

foomer preiocinutes or 1 there 18 sotusliy a rixtars indeed.



TRIERIHANTAL

W (¥ N-Mrllkylamino) alkzl -9 or pesubstituted phenyl
Sulfide hydrochlorideg and Hethiodideg

3 =lietlylaminoethyl=o-chlorozhenyl sulfide hydrochloride
©-s.cﬂzctzax(pn2a3 . K
-Cl CEZC:-!}

Into a three-necked 507 ml flask equirped with a reflux condenser,
stirrer, and dropping funnel was poured 22 g. (0.15 mole) of g-chloro-
thiorhensl diesolved in a solution contalning 20 g. of sodium hydroxide
in 80 nl. of water., To this was adied dropwise from the dropping fune
nel 18 g. (0.1 mole) of diethylaminoethyl chloride hydrochloride dis-
solved in 100 ml. of water, The stirred reaction solution was held
at its reflux temperature during this addition and then for an addi.
tional two hours, at the end of which time a 1isht yellow o0il had sep-
arnted, The oil wns removed and the aqueous laysr wns extracted three
times with 100 ml. portions of ether. The combined ether extracts and
0il were washed with 100 ml. of a 5 percent sodium hyiroxide solution
and then with 100 ml, of distilled water. The ether wis dried over

anydrous sodium sulfate.

After drying, the stkher solution of azilnosuifide was filtered into
8 dry Shree-necked 500 ml. flask fitted with a stirrer, condenser, and
a delivery tube for admigsion of dry hydrogen chloride gns. After
cooling in an 1ce bButh, hydrogen chloride wns bubbled slowly throuch
the stirred ether solution. The white hydrochloride wns removed by
suction filtration and the filtrate tested with additional gaseous
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hydvoszen chlorids for anmpiletenass of reaction. After racryst:llizs-
tion from feopropyl nloskol, 23.3 g. (0.0873 moles, 67375 ylald) of a
w:ite crystalline maderin) wilch meltad at 11&3-9%. wars recoversd.
Antlyeis of the eomjound for enrbon, hydroyen, and suifur gnve the
following recults:

Crlowlnted for 1312”19,“*:{:12! K, 6.8%: 0, 51.57 S, 1lalke

Founds E, 8.85; C, SL.43; 2, 11.77.

G=rdethylaninoetlyipeoidoro hanyi ouiflie hydroshioriie
~
éc‘f.acuazt(f‘z;j}.rm
Tyy
[ §

Pollowing the ;yocadurs dascridad adovs, 22 g. (0.1% tole) of
p-clilorotiiozh:aanl dissnolwed in £0 ni. of saber ocontalning 20 g. of
srdfus hydroxide ware treatad with a solution of 1% g. (0.1 wmole) of
di ethylaainoathyl chloride Liyiroatiloridae in 100 wl. of diatilled water,
rhe rediigh-yeliow oll wia trecied ss in the yraviously degcribed
praparation of the g-chlare isoner. “he wiite hydrncliorice which
raltad at 1??3-1..?5%.5’5.. wig pacy)sialliszad fron dry lacio,yl aloochol
and wol;had 21.8 g. (0.078 mole, 727 yleld)e. Analyzis of tie oome
pound for gsrdon, hydrogen, and sulfur gve the followlng rasultss

Caloalated for Gof, W57zt K 8.23; C, "1.55 3, ll.4.

Pounds ¥, 5.9%3 2, H1.2¢; 9, 13.25.

ﬁ «Slethylad noethylepeathoxy; henyl 9ulfl e hydrochloride
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UVutng 20 g. (0.143 mole) of gemethoxythioyhsnol dissolved inr 130
rle 0f 20 percent by welght aqueous soliunm Lydroxids, and 100 ml. of
e wuter saluvion contataing 2% g (Deli% molis) of dlethylaninoethyle
chloride hydrochjoride and following thie exjparizental procedurs dosew
cribad abovs, there w:s obtainsd 25.6 g. (0.003 mole, 670 jialld) of a
white hydrochloride. The lattsr matarinl ws recrystnlliszed froa 130-
jroyyl slooliol and Lad en obuwrved meiting polat of 132-133.5%C. Ao
rlyais for carbon, Lydrogan, ani sullur gave the following datas

Caleulated for C) %k G, S53e73 Hy Bo05g 5S4 1deTe

Poundg G, 504033 E, Bld; 5, 1leTe
B =Methylaninosthyl-g-nethoxyyharyl sulfile hydroctleriles

>
50N, dxa

To the aqueouns aliknline suspansion n€ mRn insoluble white salt
ran:lting from 20 g. (0.143 mole) of Q mmetiaxythisprenol being placed
in 109 11le of 20 parcsaty By welght ajuesrus sodiun hydroxide, was
23354 235 g (0,176 mole) of diethylanminoesliylchioride hydrochloride

isonlvad In 170 ml, of water, After carrying cut the resciion ae
dascribed above, a yeliow 0il separited. Tue c»ude hwdrochloride,
16.3 & (0.059 moie, 43,5 yiald) oa rscry-tallizatinn from soprozyl
alaohol, sersirnted froa solution as a gua wnlch wss crystullized by
stirsing in an dce Puih. Its malting joirt was 1:?7..9°c. Annlysis

for carbon, hydrosen, and sulfur gave tie Sollowins resultes
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Crlocisted for omxpao;xm. Cy 56.T3 K, BaCH5; 3, 11.7.
medl C. 55061' K. 7-87‘ S. 11.1&2.

@ -rietiylauinoethyl-gencetyiniinophenyl sulfide wethyl fodlde

N A e
Mev,m, 1
crg 277
P 9
0

To a solution made by dissolving 12,5 g. (0.1 mole) of p-anlnotiilo
shensl in 170 ml. of 20 ;arcent By wai . ht oqueous sodiwa hydroxide and
contained in a 50 nml. flnsk fittad with stirrer, refiux condenser,
droiping funnel, and a nitrogean g-s delivery tube was added 15.5 g
(7.025 mole) of dletirlaninoethyl chlartde hydrochloride dlssolwed in
120 mle of watsr. The stirred reaciion mixture wis niidiy hented for
a four hour portod while a goutie siranm of ritrogen gis wrs bubiulaed
tiiroagh it.  Yhen the remotina mixturs hnd osoled to moms teperature
1% wae extrzotsd wiih three 100 ml. jortions of ether. Tue coubined
atler exiracts were waszhad with 100 &l, of 1) percont sodtus hydroxide
and then with 100 ml. of witer nfter wiich the ether #olution was dried
ovar anhyirous endiun sulinte, and filtersd,

Af%2r reoe:l of the ether by evaioration 20 ml. (0.20m1e) of
acetic anhydride wis added ¢ the resldunl olle The rerzction mixzture
wis honted 80 fts b iling jpoint mand than joursd into mter. The ree
sulting solution was taade aiigitly dislc with eodluw kydrixide onusing
an 0ll %0 so;amte wilch w20 sstreciad with ether and Arleld over ane

hysrous pagnesiun sul fate.
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e atuer snlution nfter dacantation fraa the é&rying aient and
treataant with &ry hydrogen chlorile ¢ns resulted only in the fermmtion
of a noneorystulline gumy product. This matarial was neulrnliaed
with 10 percant godfum hyiroxide, disscivad &n etler, waaked with wnter
and then dried over anhydrous uynealuc sulfnte,

e ether wius rsaoved by sviyomtion and tie free alne wns
trentyd with setiiyl fo3lde to ylald a brown solid wiich on recrystale
lization frod abasolute stinnol ylelded 8.2 4. (0.02 mole, 217 yield)
of the quaternary metiyl iocide salt wilch melted ot 175=69C. Auslysie
for cardon hydrogen, and suifur gnve tie foilowing resuites

Caloulntad for "15’1::;5“’”9”“ ¥, 6.23 ¢, W23 8, T.85.

Founds ¥, 6.W; C, W25 3, 755

[ =Metiylanimethyl-gmacetylanino;henyl sulfide methyl fodlde

Cy, 00
9“‘3"2""‘?3"{ +° 3 -
N
w | GIy3¥y
¢ Q!B

5
Follovwing the maethod of 8 previsus jruaration, a 17) nl. aquecus

solution oontalning 16.% g. (0.000 mole) of dist):ylarminosthyl chioride
hydroaliloride wig added to a refluxing solution of 12.% g. (0.1 2ole)

of g-rainothiojlenol disselved in 130 nl. of 20 percent by welght
ocuecus sodiun hydroxide. The rewulting olly aulne, xfter fsolation,
wag Rcetylated by wmenng 6: 20 nle of acati¢ anhyidride and then oonverted
to its quatarnary salt with metiyl 1ndids So yleld, after eaveral re=-

crystalliisations from absoiute etiancl, 10 g. (D054 mole, 4.6 yleld)
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of whiie product which melted at 124-25.5%C. Analysis for carbon,
hydrogen, and sulfur gave the following resultsy

Calculnrted for 015825333201: H, 6.2; C, W4.2; S, 7.%5.

Founds H, 6.113 C, U4.7; S, 7.88.

@ «Diethylaninoethyl-p-methylphenyl sulfide hydrochloride

- CH
o 3
&

%3

Following the experimental method yreviously descrided, 17 g.
(0.1 mole) of (@ «dlethylaninoethyl chloride hydrochloride dissolved
in 100 mde of water was added to 12.4 g. (0.1 mole) of p-tolueasthiol
dissolved in 100 ml. of 20 percent by weight aqueous sodium hydroxide.
Heating this reaction mixture at its reflux tesperature in a nitrogen
atmosyhere gave an ineoluble, yellow oily amine. Following the usual -
separation and conversion to a hydrochloride salt resulted in 23.2 g.
(0.089 mole, 897 yield) of the hydrochloride which was obtained as
white needles after recryestalliszation from isopropyl alaoochol. The
product melted at 120-1.0. The following dats was obtained by analysis
for carbon, hydrogen, and sulfurs

Calculated for cnnaasma ¢, 60; H, 8.5; S, 12.2,

FYounds O, 60.08; H, 8.51; 8, 12.23.

@ ~Diethylamiroethylufgpmethylthenyl sulfide hydrochloride

8. 3 ke
U ¢ EC1
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0 12.4 g. (0.1 role) of getoluenatliol dissolved in 100 ml. of
sater contuining 20 g. of sodiun hyzroxide wes udded 17 g (0.1 mole)
of (3 =dinthylnnlnowthylchloride hrdrochioride dismived in 100 mi. of
vatsrs AL%ar the renction wixture had bean refiuxed under nitrogen
for Swe hours, & yellow anlorsd insclulle 0ll saparoted fram the re-
fction mixture, Fron this clly waterial, by following the previnuely
dus2ridad metiond of 1soletiom and snaine sclt formstion there wa ob
tulned 18,7 8o (0.072 mols, T2 yleld) of a vhite hyirugrdoride of
the acing muifide which on reciystsllizstion fron iso,roiyl alcohold
maltod at 15%=155.57C. Analysis for carbon, hylrogen and suifur ghve
Sk fallowlng rasultsg

Culolatsd for Gx_.’v,mﬁ?fc:l Cy B0 E, 8.5 3 3, 12.2,

Founds &, N5 Y, B.lH; 5, 12.07e

Yelinethylnninoetiepropylegedilorehionyl sulfide hydrostloride

S
ot " a

Fron 13 g. (0.09 mole) of g-chiorotifohamnl dissvived in 100 mi.
of 20 percent dy wedighd aqueous eodliua hiydmixide and adding to 18
14 . (0.088 mole) of ¥ edinethylanino,ro .yl clloride hydsochloride
diwsolved in 100 ml. 0f water, there wna odtalaed an inasolubis oil
Aftsr n tv0 hour renction period as tue rofiux Senperaturs of tals
mistures The 081y aiine was oconverted %0 iis hydrochloride and $iwe
latter on recrystallisation from 130;rn; 7l aleochol, gve a vilte

eryetalline produ:t whior walghwd 5.9 ge (0.037 mole, 35.0" yleld)
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and melted at 127-8° C. The follewirz data wzs obiained by analysis
for cardon, hyirogen, and sulfurg
fnlenlated for c112173!sn2a c, 49.6; I, 6.45; S, 12.0.

Founds ©, ¥9.72; H, 6.54; 3, 11.95.

& =Dimethylamino-nepropyl-p-chlorophenyl sulfide hydrochloride
CH
Rk GRS
2 2 CH
3
a

Interaction of 14.5 g. (0.1 mole) of p-chlorothiophenol dissolved
in 100 ml. of water containing 20 g. of sodium hydroxide with 15.8 g.
(0.1 mole) of ¥ -dimethylamino-n-propyl chloride hydrochloride ia 100
ml. of mater resulted in the formation of an olly amine after a reao-
tion psriod of two hours ad the reflux temperzture of ths resstioa
mixture. Reaction of the auine in ether with gaseocus hyirogem chloride
€ave 18.9 g. (0.071 mole, 71% yleld) of a pure white hydrochloride
product melting at 126.5-127.5%C. after recrystallization from ise-
propyl alcohol. Analysis of the eompound for carbon, hydrogen, and
sulfur gave the following datas

Calculated for cnxuasmz: c, W.6; H, 6.45; 8, 12.0.

Founds C, 43.82; H, 6.56; 8, 12.18.

¥ =Dimethylanino-nepropyl-p-methoxyrhenyl sulfide
ca

scagcﬂ?_caz(@’ HC
3

x
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To 27 g (0.14 mola) of p-wsthoxyttiojhancl dlosalved in 100 sd.
of witsr eontoinlng 20 g of sodiun hyiroxida wns added 22 ge {D.1h
mole) 0f ¥ ~dlmetlylamino~p-iroryiciilorlle bydrochioride oontained in
190 nl. of watar. The nulns selnratad aa en 0l aftur =0 haure of
heating et the refiux ta:ernture of the remction mixturs. Conversion
of the axina to ita hydroclioriie ne ;reviously desoribed 5ove, 25.2 ge
{9.005 mole, 677 yield) of tha hyirochiorite which melted at 130
131.§° Co mitar racrratellization from (20:710,51 nlochole Anciyeia for
oard¥on, Lyire. en, and sulfur gave th:e following dutag |

DQeulnted for e "m?i?,?)izlt Co 59408 He 773 S, 12.26

~
>
“

Faunds C, 5%.203 K, 7733 S, 12.18,
J = e thylanlndene;ro) Ji-oensthoxzihsnyl sulfile hyirockloride

CH
IS, X x 3
br \m

3
Uy

oHT

The addition of 21 g. (0.1% wmole) of X «dimethylazinoen~proryl
chierida hydraciloride dissolved fa 100 wl. of water ta 27 g. (D.i43
nole) of g-~mathoxythin, tenol wi:fch had previsusiy be«n dissoived in
122 wle 0f watar gontaining 70 g. 0f scdlum Rydroxide resultsd fa tae
forzation of a }iuk olly layer after a t hour resction pariod at the
reflux tav;eruture of the ranction mirture. Solution of the anine
rud converalon of 48 %0 fte hytrochlerile follomud by rearyst-iilzae
tiom of ths latter frum im0, ropyl mlcviol yielded 18e3 . (0.07 mola,

527 yield) of a jure product which melted at 11 3-k%¢, tandyals Sor
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earben, hyirngsn, and salfur z-ve the f31lowding resdltst
faloulated fo7 Cl2"y™0R1 8, 5503 ¥, T1.73 3, 12.2.

Founds 0, SU.Ul4; ¥, 7.72; 8, 12.22,

¥ -Dimeth iyl aninoen- propyleg-auaino;henyl sulfide methyl lodide

s ]

Ciiy -
G T3, N2 CHy I
é}ﬁa - “’Ll:H} .’

Prow 12.% g« (0.1 mole) of p-nainothigphencl dissolved in 100 ml.
of 20 percent by welght aquaenus sodium hydiroxide and adding o this
solution 15 g. (0.095 mole) of ¥ =dimethylasino-n-propylchloride
tydrochloride 4n 10D . of wmier, undoer an atmos .here of nitrogon
Jieslded an oily anine nfter henting ths rezcticn aixiturs at its re-
flux tamperature for $wvo hours. The oil was exiracted with etzer
and driad over anliydrous masuesium sulfute.

Aftsr revwml of the es:er Wy evajoration, tue rassidunl oil on
resatinn with methyl lodide resuited in a yellow sclid, which on ree
erystallization frow edsolute ethanol give 11.2 g. (0.032 mcle, 33.5%
yiald) of a white aryetalline ;rofuct have a malting oaint of 1°0-1%C,
Analysls for onrdon, hydrcgen, and suifur gave the following resuitsy

Caloulated for C 0., ¥,511 , b1.C§ &, 6.0; S, 9.1.

1221
Founds C, 41.013 ¥, 6.08; 3, G.0le

§ = Cimsthylaninoene;To,ylpeacetylasinojhisayl sulfide matiyl todtde

CA

g Cﬁaa‘i‘ipc.'—??):'-}-m% r
@ T TCEg ¥
Kkoar

3 3
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Inploying the praviously described jrocedure, 12,5 g« (0.1 mole)
of p-aninothlophisnol dissolved in a 100 mle of 20 puresnt by welzhs
squeous sodium hydroxide were allowsd to reacs with 15 g. (0.0G5 mole)
of & «divetnylanino=n=gro;ylanloride Lydroahloride, added %o the dasio
arylmercajtan solution, in the form of a 1)) mle 8queous solution,
The liquid diasuine obtained from the ether extynct was acylatad by
hesting 4t with 20 ml, (0.2 mole) of ncetis anhyiride and then the
reanction mixture was joured into 5 wle of wmtere Koutralization of
this solution with 10 sodlum hydroxide resuitad ia the searntion of
an oily materinl which after isolation and drying reactsd vigoroualy
with nethyl fodide %0 glive & uwhite 90lid nuaternary snlt tiat recrystale
1izes enslly from mathanol. The quaternary salt, 15.3 ge (0.0455 mole,
49t yield), nelts as 198-200"3. and tended %0 turn yellow on standing.
Annlyses for onrbon, Lydragen, and sulfur give the followilng resultss

Caloulated for len'?}m 0Is C, B2.73 H, 5.9; 3, 8.12.

Founds G, 82,73 R, 5.985 3, 7.97.

¥ «liorpholino-n-pro;yl-geahloropienyl sulfide hydrochloride.

s-@gmgwgo . B

The addition $o a solutlon oontaining 11 g. (0.076 mole) of ge
chlorethiozhenol, 100 ml. of water, and 15 g. sodium hydroxide, of 1li.6 g.
(0.073 mole) of & wmoryholinownepropylchloride hydroshioride dlise
snlved ia 100 nwle of water resulted in the se;nr:tion of an olly anine
after a two hour period of heating at tie refiux teyarnture of the
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reection mixturs. Treataent of the cily milns, dissolved in dry ether,
with gnsecus hyirogsa ehlsoride produced a gum which solidified on
baing set aside for souetine. Thle materinl ylelded, aftsr recrystale
1ization from 1so0jropyl aloohol, 19.4 g. (0.053 mole, 2575 yleld) of
a hydrochlorids wiih a melting joint of 1’*7.5—1“8.5’0. Anzlysis for
earbon, hydrogen, and sulfur gave the following dasag

Zaloulatad for cnnwmsazs C, 5063 M, 6.23 3, 10.3.
FYounds C, 52.68; ¥H, 6.463 S, 10.71.

Ye¥orrholinomn-groiyl-pg-chlorazhenyl sulfide hydrochloride

CH O, CH 0. X0
2TCHY

The addition of 15 g. (0.075 mole) of & ~isor;holinsen~proryl
chloride hydrochloride dissolved in 100 ml. of water to 11 g. (0.076
mole) of p-chlorothiorhenol 4n & solution of 13 g. of sodium hydroxide
and 170 nl. 0f wmtser followed by hanting the reaction mixture at ap-
proxiavitely 100%C. for two hours, resulted in the formation of an ine
soluble oll. After separntion as previously indicated and conversion
to the hydrochloride sal$, there was obtained 18.6 g. (0.0605 mole,
E1% yield) of produst which was rather insoluble in $sorropyl alaeshol,
The oryetalline hydrochloride melted at 134.5-1852C. The following
data wns obtained dy analysis for enrbon, hydrogen, and sulfurt

Crloulated Tor ﬁ}“;gm‘mz' C, 50.6; K, 6.25 S, 10.4.

Founds ©, 50.Bi; H, 6.24; 3, 10.42.






X-l:orpholim-n—pro;yl-g_-m:hommenyl sulfide hydrochloride

7\
m%caamza 0 . EC
3

Tra quantity, M g. (0.105 rele) of X-mr;:-mnno-o-ympyl chloriie
hydrachleride contained in 100 ml. of water wns addad 80 15 g. (9.107
mola) of g.mathoxythiozhemwl dissolved in a solution prazared from
27 g. modium hydroxide and 200 ml. of water. Following the yreviously
describad genaral proceturs, 23.3 g. (0.77 mole, 73.5% yield) of a
white orystelline hydrochloride was obizined which afyar recrystallisse
tion from Lsopropyl alcohol melted at 155-60C. The following data was
obtained by annlysis for enrdon, hyirosen, and sulfurs

Tnlculated for cunaaozvsma Cy 5545 H, 1.3; S, 10.5.

Found: ¢, 55673 K, 7.373 3, 10.h5.

YYorpholins. n-propyl-p-nethoxyphenyl silfide hydrochloride
GEQCHZC%‘ \0 . EQ
Pollowing the procedure employsd above, 18 g. (0.09 nole) of
& imorpholingem-propylehloride hydrachloride contained in 100 ml. of
weter wna added %o a refluximg solutisn of 13 g. (0.09% mole) of pe
mathoxythicphenol dlesolved ia 100 mi, of water gontzining 12 g. of
scdiwa hydraxide, %Yhe hydroohloride, rreparad as descrided previously,

weighed 21.3 g« (0.07 mole, 78% yield) and wis found to melt ia the

range of 146,5-148%0. Ieopropyl alcohol was used to recrystallise






2t
the compound. Anslysis for cnrbon, hnirnzen, and sulfur gave the fole
lowing resultss
Caloulated for G, R,.0,730: C, 55.M3 Wy To35 S, 10.5.‘
Tound: £, 55.847; B, 7.34; 3, 10.7.

¥ ='orph0l ino=n-;ror7l-g-nsthyl ;henyl sulfide hydrochloride
o rmzcnaO .70
3

Trom 12,4 g. (0.1 mole) of g-toluenethiol diseolvsd im 100 ml.
of 20 parcent dy weisht agquecus sodiwa hydroxide and adding %o 48 20 g
(O.dmole) of ¥ ~mor;holino-nepropylchloride hyirochloride in 109 ml.
of watler, a golorless oil was odtalned aftar two Loura hexting at tie
reflux tenjercture o0f the rengtion mixture. The 0ily mmuine was purie
f4ed and converted %o $tas hydrochloride which had a pink color. This
crystalline hydrochloride aftar being dissolved 1a fsorropyl aleohol,
treated with Horite A and allowed to orystallize gnve 16.9 g. (0.059
mole, 59% yleld) of white product in the form of neelles which melted
at 167-900. 4 mixed melting yoint of thie material with the starting
halide, X =morpholine-neyropslchloride, with which 1t was slullar in
appearance, wns found to de in ths mnsle 125—13500. wvhich showad they
were not {idemtical. Analysis of the proiat for sarbsn, hydrogen, sud
sulfur gave the following datay

Caloulated for 011‘322!110313 Co B8l TeT: 8, 111,

Founds ©, 58.47¢ B, 7.60; 3, 10.93.



8 «tor holino=n-proj Yiep-uetiylilionyl suifide hydroshlori:le

(‘Sﬂl.!acz’fzf:i’.a@) o 12}
CI!}

?o a refluxing snlution prepnred from 12.4 go (0.1 mole) of g
toluenataiol, 10N mle of watar, and 20 g. of sodiun hydroxilde was added
20 go (0.1 mole) of ¥ ~morrhiolino=n=;ro;yl ahloride hydrochioriie dise
solved in 1NN nl. of wrter. The oil wiilch ssparated after a two hour
renction period wes ;urified and conversed, in the general manner em=
Jloyad nbove, to a slightly jink eolorsi hydrochloriie which after
baing dissolved in hot fsorroryl alooninl, trentad with Yorite A, and
allored to crystallize save 224 g. (0.7% mole, 7% yleld) of a jure
product with & melting point of 168.5-16q.§°c. A rixed melting point
of this material with ts ortho isowar depressed the ueliting ,oint
ten desreee. Analysls for carbon, hydro,mn, and sulfur gnve the fol=-
lowing datng

Saleulntad for G H, 000 C, 58.43 Fy 7.73 3, 1lel.

Y
Foundr C, %8.63 M, 7.61; &, 11.0le

B =Yor)holinoeneropyle petcutylaninojtionyl gsulfide hyidrochloride.

E.‘(e“CH3
0

A 177 ml. aqueous solution oontaining 19 g. (0.095 mole) of
Y-mryhouno-b-pmpyl chloridé hydrochloride wns added %o a refluxing
solution prepared from 12.% g. (0.1 mole) of p-aminotiioihencl, 100 ml.

of water and 20 g. of sodius hydroxide. T™ie resulting insoludble oily
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anins obtainad during a Swo hour resctioa period wis extractad with
ether and dried over anhydrous sodium sulfate. After the ether was
removed by evayoration, acetic anhyiride was nided to the anine and
the mixture was warmed almost to ita boiling roint and then joured inte
water. The rasultineg solution was nausiralizei with 10Y sodiua hydrai-
1de and tha #5114 which precijitated was recovarad by suction Ziltr-
tirn. The ncetrlatad anine sftar racrystellizatlon Iroa isoyropyl al-
cohol melted st 98.5—99.500. Analysis for oavdon, hydrogen, and sulfur
gave the following datas

Crloulated for 035,501 0, 6l.6; ¥, 7.55; S, 10.9.

Pound: 5, Gl.Ug ¥, 7.57; ¢, 10.24,

“he fres amine was Aissolvaed in silar and hydrozsn chloride gas
was passed throuzh the solution reasulting in the forantion of 11 g.
(0,034 mole, 35.7% yield) white, ether inscludle hydrochloride. The
hydrochloride, aftar baing recrystallized from fsoproyzyl aloenhol,
melted at 174.5°C. Analysis for carbon, hydrogen, and sulfur gave
the following édntas

Salculated for C 30,008 C, S4al; H, 7.05 S, 9.7

15723"2
Founds C, 5%.70; H, 6.87; 3, 9.54%.

¥-torpholinoen~proryl-g-amino;hanyl sulfide dihydrochloride

SeCHACH,CH Y o 2HC1
A

A 19 g« quantity (0.N¢5 mcls) of & —noryliolino=n-propyl chloride

hydrochloride dis=eolved in 100 ml. of water wns added to a solution






n
jrepurad by dissolving 12.5 g« (0.l mole) of o-aninotiiiophenol fn 100
ml. of 20 parcent by weight gqueous sodiun hydroxide. After a two
hour reaction period, under a nitrogen atuosihere, the reaction mixture
vielded an insoludle nily amine. The 0il was sezurated, drisd, and
convarted %o its hydrochlorids in the manner described above to glve
9.6 . 10.029 mole, N% yield) of a white hydrochloride. The pure
product, odtainsd By recrystallizntion of the hydrochloride froa ethanol,
melted at 198-200°G. Analysis for ocarbon, hyirozen, and sulfur gnve
the following dntag

talculatad for 0135 0¥ 33t 7, 48,07 K, 5.8%; 3, 9.9.

RT27TT2
Pounds C, 47.92; H, 6.22; 3, 9.83,

8 «7ipori dinoen-; royl-p=chlorozhenyl sulfide hyirochloride

663203!2\‘.‘.‘!20 o HQ
Q

The quantity, 14.1 g+ (0.071 mole), 0f «~piperidinoen-propyl
chloride hydrochloride dissolved in 100 ml. of water was added %0 a
vellastirred solution, at i%s reflux tezperature, of 10.5 g. (0.073
nole) of p-chlorothiorhenol dissolved im a solutinm of 100 ml. of
witer and 15 g. of sodiua hydroxide. The reaction wns coijlete at
the end of two houre. After the usual experiiental operations e
Tloyed adove, the crude hyirnchloride was recrystallized from 130w
Fropyl alachol. "The product weighed 19.7 gz. (0.0645 mole, 90.5% yleld)
and had a melting zoind of 157-158°C. The analysis of the compound

for oarbon, hydrogen, and sulfur gave the following dntas



thloulnted for Cluﬁal':ﬂ?:.}la: Gy 5503 ¥, 6.93 %, 10.5.

Pounds O, 59.02; ¥, T.04%% S, 10.7.

K—-ripnridiM-n-;:ropyl-g-cmom;towl euwlfide hydrooliloridie
- C1L, T G « HOQ
&

The addition, over a twn hour yeriod, from a drop;ing funnel of
15.3 g. (0.078 m0la) of ¥ «piperidino=n=pra;zyl chloride dissolved in
100 ml. of water to & stirred refluxing solation of 1ll.B ¢. (0.079
mole of g-chlorothiophenol digsolved in 100 ml. of watar containjng
1% ¢« of sodiunr hydroxide resulted in the seiaration of an iansoludle
oily amine. The hydrochloride was prepared froa this anine in the
zanney used above followed Wy {88 recryatallimation from isorroryl
alachols The pure crystalline hydrochloride welghed 12 g. (.09
mole, 55% yield) an melted at 148-9°C. Analysis of she enaound for
oarbon, hydrogen, and sulfur gave the following dadag

Calculated for clkuansma: Gy 5503 Y, 6.9; 3, 10.5.

Found: ©C, %3.0; ¥, 7.38; 9, 10.26.

X-Hpeﬂdino-n-m;yl-g.ncetylm:imphwl sulfide hydroghloriis.

ffq,macseO Ja
N5

m:gcm,

The addition of a 100 ml. aqueous snlusion containing 19 g. (0.035

mole) of & -;iperidino=neprorylchloride hydrochloride to a stirred
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refluxing solution of 12.5 g. (0.1 mole) of p-auinothiojhenol dissolved
in 107 nl. of wnter and 20 g. of sodium hydroxide resulted in the
fornation of an ineoludble oily maine. To prevant oxidation of the
assine sulfide the renction wns cnarried out under a nitrogen ntimogihere.
The sther extracts of the reaction mixture were dried and the ether
was removad Dy ewvnjoration. The residual free anine was treated with
20 ml. (0.2 mole) of acetis anhydride, warmed to Yoiling, and joured
into water. ‘ha resulting solution was noutralised with 104 eodium
hydroxide and the solid hydirochloride which forusd was recovered by
filtration, diesolved in ether, and on treatment with hydrugen chloye
ide gnse gove a gua vhich 0lidified on Dalng evt aside for sowe tinme,
The hydrochloride wne recrystalliszed from fsopro;yl aloohol, had a
meltia; point of 174.5-175.57C, acd velghed 16.2 g. (0.M8 mole, 50%
yield). Annlysis for carbon, hydrogen, and sulfur gave the following
datag

Calculated for °16“25”é°5°1' Co 5853 ¥, TethH} 3, 9.7.
Pounds €, “%.54; H, 7.67; 8, 9.56.

J=Fiparidinoen-xro;yl-p-nethoxyshenyl sulfide hydrochloride

()C!!3
The intermction of 20,7 g (0.105 mole) 0f ¥ wpiyeridinoene; ropyle
chloride hydrochlaride anntained in 100 wle of water with 15 g. (0.107
mole) of p-nethoxythiophenol diesolved in 100 ml. of water and 20 g.
of sodium hydroxide resulted in the formtion of an anine which ssjnre

mted as an insoludle oil. The anine, dissclved in dry ether, wns



h
converted to its hydrochloride with gneeous hydrogsn ghloride. It
malted at 128-2G°C. after being dissolved ia hot Lsopropyl alanhol,
Sreated with Norite A, and allowed % crystallize. The amount of pure
hyirochloride yroduct obtnined was 23.3 g. (0.077 mole, 73.5% yield).
Analysis for oarbon, hydrogen, and suifur gnve the following datap

Caloulated for c151!2urm=;:1. 8, 53.6; ¥, B.0; 9, 10.6.

Foundy C. 57.873 F. 5.07: Se 10.81.

¥ =i1paridinoen=propyl-g-mnthoxyibenyl sulflde hyirochioride.

3= SH5TH, K, ri > T |
G—oczx}e 2

The ex;erimental procsdure utiiized in the ayathesie of thise mae
terial waa the same as thut used ia the previous jreparations. The
quantity, 15 g. (0.107 mole), of g-methoxythiojranol dissolved ia 100
ml. of water and 20 grnme of sodiua hyiroxide was alloved to renct
vith 20.5 g. (0.104 mole) 0f § ~piperidino=-n=-propylchloride hydrochlore
1de, added to the reaction flask as a 100 ml. aquecus solution, %o
ryield an oily, insoludle anine. Thie on convarsion to its hydrochlore
f{de in the usual smnner ssparated from the ether soluting ae¢ a gun
wvhich later solidified on being set aside for sone time. The crude
jroduct on recrystallization from isopropyl aloohol gave 256.2 g. (0.0£7
mole, 83.5% yleld) of a pure hydrochloride melting as 1%0-1°C. Anal-
yeis for carbon, hydrogen, and sulfur gave the following datag

Calouleted for C, Fop¥0scls &, 59.63 H, B.03 S, 10e6e

Founds S, %3.33; H, 8.24; 3, 10.06.
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c(-uauxyl-p-d&utbylaminoeﬁwha-nmtmnﬂmawl sl Zide hydrocnloside

Gy CF
3-!:53}42!’ L va

-

3

CEy

Thie gomjpound, as the fres axine, wus obtained by ths graducl
adAition of a solution of 22 g. (N.14 mole) of dimethylaninolsorropyle
chloride hydrochliorite in 107 mle 0f watar to & s8irred refiuxing solue
tion prepered frox 20 g. (0.14%3 mole) of p-mwthoxythio,henol, 100 ml.
of water, and 20 g. of eortfum hyiroxide. The initial attenpt to0 yre=
rare the hydrochlaoride resulted &n the formation of an uncrystallise
able gun, The suas wrs dlssolveld in 1% jercent sodiwa hydroxide and
the aqueous eclution was axtractad with ether and dried over ankydrous
sodium sulfate. The ather sslution wns filtserad ond hydrogea chleride
ons was bubbled thyoush 80 form a gusmmy hydrochioride shici solidified
on deing sat naide for scie tine. The profuct after five recrystale
1ixations Zro:: 120770yl mloohol weighed 1302 ge (0.05) mole, 357 yield)
and had a nelting yolnt of 17}-174.6 Se Analyals for cardon, hydrogen,
and sulfur gove the following datap

Cnlculated for C

12"
TYounds €, 58.99; MU, T.91; 3, 11.96.

"“ 3001 Cq 99403 Hg Teli 3, 12:24

K =!'0thyle (P =dinethyl aninosthyl-g=iethoxy;henyl sulfide hydrochlorids

cx
OCH3 '3

Following the rreviously descridbed procedure, 1% g. (D.107 ta0le)
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of g-methoxythiojhencl dissclved in a solutioa of 20 g« of sodium hye
droxids and 100 nl, of wnter was alloved $0 reacd with 156.5 g. (0.104
mole) of dimsthylaminoisoproyylchloride hydrochloride, added to the
bnele Arylmeranitan solution, as a 100 nl. ajqusoue solutlen, to yleld
an insoluble oily anine. “he free anine wns convarted to s hydrow
chloride in the uesus) monner, and due to 1ts solubllisy in tsopropyld
slcohol wns excesdingly d4ifficuls to purify. It had a selising point
of 110-112°C. The sount of pure hydroctloride obtained weighed 11.1
& (0.0L75 mole, 41T yleld)e Analysis of the compound for carbon, hPe
drogen, and sulfur gnve the folloring daltas

Zalaoulated for cmnamssnz Ce 75.01 B, ToT3 3, 12.2.

Found: C, 55.72¢ B, T.87; 3, 12.10.

X -!f.thyl-p edimethylaninosthylep.chlorojhenyl sulfide hydroshioride.

@géx@{::. 1104
o

Q

_ The synthLeain of thie mntarial wns cnrried out in a nitrogen at-
mosphere, p-Chlorothiophensl, 4.5 g. (O.lwole), sus dissolved in
100 mle of water eontaining 20 Z. of sodium hydroxide and 1% g. (0,095
mole) of dimethylaninosiopropyl chloride hydrochloride im 100 ml, of
vater wis addad %9 the refluxing rlicnline solution of the haloaryle
meroaptan. The resulsing oily ardne, after {solation and drying wms
converted o its hydrechloride by Bubbling gasscus hydrozem chloride
through an ethar eolution of the anine. Thehydrochloride was very



n
diffioculs to purify and was comyletely soluble in iso;ro;yl mlochol.
It was recrystallised by the addition of ether or cyolokexanse $o the
canjound dissolved §n isojroryl alosiol. The aount of miterinl obe
tained welghed 21.2 g. (0.08 mole, 847 yield) and had a welting yoins
of about 90°C. Analysis for eardbon, “yirogen, and sulfur guve the
following data:

Caloulated for cnsn!zsaen C, 49.63 H, 6.45; S, 12,0.
Founds ©, 48.9%; H, 6.59; 3, 12.36.

2= OF = Jubstituted Thiozhisnole

¢=Chlorothiophenol
SH “ule baloaryliwroaptoan wns prepared

@ﬁn by following the method of Schwyrzendagh
and Zglt (14). In a shres-nacked, 500 ml. flask fitted with a stirrer,
thercometer, and drop;ing funnal, 51 g. (0.4 wole) of g-chloroaniline
Aissolved tn 240 ml. of concentrated hydrochloric acid was diasotised
ang 28 g. (0.4 mole) of sodiun nitrite dontained in 80 ml. of watar.
The precooled sodium nitrite eclution was aided slowly to the stirred
nald solution of g-chloroaniline held at a tenperature of 0-5°C. by
means of an ice-galt bath,

The diazoniusfsalt solution was poured into a hot solution of
potassiun ethylxanthnte, prepnred froa 160 g. (1.0 mole) of the xun.
thate and 670 ml. of water which had been heated to so°c. This re-
sulted in the formation of a heavy dark red oil, which was separated,

and added %o a nixture of 114 g. (2.0 moles) of rotassium hydroxide,
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200 ml. of ethanol and 100 mle 0f water,

Thie renction mixturs after Lhaving deen hsatnd at its refiux ten.
jperature for three hours wns diluted with two liters of wnter and
neutralised with onncentrated hyirochloric acide The red oil which
separnted was distilled at about 3.l ma, preasure to yleld 23.5 g
(0.162 mole, W18 yileld) of 1izht yellow oolorad geohlorothiorhencl

boiling at 75-80°C.

E-Crhlorothiophenol
Cl Using the procedure descrided dy Ssnear,
Rappors and Koepfli(8), 120 g. (1.8% mole) of
o sine dust was added, in a half hour period,
to & etirred nmixture prejared from J2 g. (034 -;1.) of p-chloroden=
ganasul fonyl chloride, 720 g. of ice and 130 ml. of concsntmted
sulfuric acid. The renction mixture was held ab 0 C. during the
addition of the sine and for two adiitionnl hours following She addi-
tion of the metnl dust. ‘Ths renction mixzture was then onrefully warmed
to itz reflux teireraturs and an adiitionsl 130 xmle. of concentrted
sulfurio acid w-e ndiad to Lt followed by the addition of, in sall
sortions, of 12 g. of sina duste The renction amixture wns then set
aside over night under an atoosphere of nitrogan.

Steam distillation of the resction mixture resulted in the fors.
ation of a white crystallins solid in the distillate. The solid was
filterad onto A Michner funnel and Aried over oalclws chlopide $n a
vuouua desicontor. The product waighed 36 g. (0.25 mole, 73’ yield)

and melted at 53.4%C,



p-fainothitojhaennl

IH Following the tuchnique develoged dy
@ HAloen and Sniner (), 173 g. (0.51 mole) of
Wy [-ohloronitrobenzaene wae aided to an aquecus

solution corntalnir N30 g. (2 moles) of sodium sulfide nonmaliydrate in
two 1itera of water and the renﬁlting nizture wus heatsd at its re-
flux tesjsrnture for eight hours. 7w reaction mixture nfter baing
nllosed t5 onnl %o room taijerature w-.s extiracted with ether $o re-
move a swll meount of ingoluble olle The remnining agueous solution
wap saturnted with sodium chloridle and then 2U0 g. (4 moles) of glacial
ncetic ncid wns added %0 18 which caused an 0ll to separste from the
solution. The oil removed by ether extraction, dried over anhydrous
sodium sulfats and the ethsr reucved Yy evaporntion, Distiliation of
the 011 yielded 62.% g. (0.5 mnla, 621 yleld) of & ocolorless oil doil-
ing st 143-57°C. at 11 ma. which solidiffed %0 a w:ite solld on Deing
set aside for some %ime. The product was stored under a nitrogen

atnoarhere,

g~Aninothiorhenol
- | Yollowing the saie exparinental proced-
@HBZ ure ussd for preparing p-aminothiophenol, the
interaction of 128 g. (0.81 mole) of g-chloroe
nitrodenzene and 430 g. €2 moles) of sodium sulfide nonshydrate yielded
59 g (0.47 mole, 5871 yiedd) of g-aminothioprhenol, which had a melting
Foint of 2670 and doiled at 125-7°C at 6 ma,



Fifettoxytkdsrhenol

&x The procedure of Suter snd Hansen (7) was
Q utilized in the synthesie of tuls coujounds
CE
3 In a one liter three hecked fiask fitied with

a stirrer, Siermonetar, and drojying funnel, 123 ¢. (1.0 mole) of pe
antsidine dissolved in 290 ml. of eoncentrantaed hyirochlopie acid was
diazotized by adiing 69 g. (1.0 mole) of sodium nitrite contained in
39 nl. of watar. The renction tam erature was held at 0-5°C. during
the dimzotization. Sodiwn acetate wns adied to neutralize the excess
acid and the cold diagonium salt solution was gradually poursd into

a kot aclution, 7000., Fresared from 300 go (1.87 mole) of jotsssiua
ethyl zanthnte and 770 mle. of waters, The stirred reaction mixture was
then hanted at its reflux temperature for an houre The resction mixe
ture was rRllowad to0 oool ta room teai,ernture and the dark red oil which
seiarnted wae .ruaovﬁ.

The 01l wns addead $o a edlution ;repnred frou 114 g. of potassium
hydroxide and 1 liter of 957 ethanol and the resulting nixture wsa
Lented at its reflux teiperature for three hours at which joint 20 g.
of glucose wag andded to the rafluxing reiction mixturs. The voluie
of the reaction mixture wns reduced to about 33 mle. by dietillation
nf solvent and then acidified with sulfuric acide A fee graig of sineg
duct wne added and the renction mixture was stexmed distilled. ‘The
distillate wns extractad with sther and the staer exiract sws dried
over onloiws chloride and the ethar reisved by evaporation., INistillae
tion of the orude product under reduced jressure yielded &3 g. (D.43
mole, UI% yield) of materinl ®otling st 100°C at 10 me. 3uter and
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Lrnasn (7) rerorted a doiling point of €3-90°C at § wa,

o=Hethoxrthiorhanol
] Following the ex;erimental lrocedure
éom, Just deescribed for the ;re,aration of g=
itethoxythiophenol, 123 g« (1.0 wmole) of
g-anisidine on dinsotization and renction with yotassium ethyl xanthate
Yielded 50.2z. (2.36 mole, 361 yiald) of gematnnxytiiorhenol which

had a Boiling point of 128-120%2, at 13 .

& (¥ ¥-"ialkylamine) aliyl Chloride Hzirochlgrides

Y «'oriholino=n-rropyl chlorids hydrochloride.

"his kydrochloride was preinred agoording to the method developed
by Ad=ars and Phitmore 79). A eolution containing 300 g. (3.53 mole)
of mor:holine and 360 z. (2.2 mole) of trimsthylens chlorobromide ia
0N ml. of Ary banzeane was set aside at room tenjerature for one hour
with an oconsionsl shiniding, Following this, the recotion uixture was
heetad at 4te reflux tesperature for three hours during which tize a
heavy white rrecipitate formed. The precipitate was recoversd dy
suction filtretion and washed throughly with ether. The eSher wash.
ings and henzene filtrate ware gombined and extracted with 800 ml. of
T hydrochlorie acid. The ncid extract was nade dasis with 10X sodiums
hydrozide and the oil which sapar:ted was extracted with ather and

dried ovar anhydrous sodium sulfate.
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The dry etier solution was filtered irto a one liter three-nscked
flask fitted with anndenser, stirrer, azi dalivery tudbe for admission
of grseous hyirosen chloride. Saturation c{ ti:e amine ether soliution
with hydrogen chioride gave 201 g. (1 wmule, 3.5 yiell) of a uhits
solid hiydrochloride which wias recrystallizad from isop;ro;yl alcohole
The meiting Foins of the hydrodilorits wua 157-83°C. Ita ro.orted aalte

ing point 1e 158-170°3.(9).

Y =Iiperidino=i=;ro;y1 chloride hydrochloride

< ,H-C!EZCHQCEZQ s A

Following the jrocedure used for ti:e jrajarntion of ¥ -morytolinoe
n-propyl chloride hydrochloride, the iuteractisn of 275 ge (1.75 mnle)
of trimethylenschlorobronids in D) zml., of dry denzene with 298 g,

(3.5 mole) of piperidine, followed by onnvaralon of the free amine to
{ts hydrochloride gava 150 &. (0.75 role, 43.57 yleld) of «;iperi-
dino=n-proryl chloride hydrochloride.

After a single reorystallisation from adsolute ethannl, the relt-
inz points of the purs hydrochloride w-.s 21%=6%C. Its rejorted malting
point &s 220°0. (15).

B-Chlorobanzenesul fonyl chlorlie

502C1 Using the mathind of Ulliwn and
@ ¥orselt (15), 130 g. {1.56 mols, 172 ml)
a of chlorosulfonic acid ccntained in a

hnlf 1iter threw-necksd flask fitted with a stirrer, dro;;ing funnel,
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end thermonster, wne cooled to -15°C. by meuns of an ice-salt bath,
To the cold stirred chlorosulfonie acld, o) 2. (0.54 mole, Sh.% ml,)
of chlorobenzens was aided dropwiass over 8 two hour poriod. "he re=
action te&ynrature vns ket botween «10 and -‘joC for an adiitional
two hours after which the aulfonatinn mixture wns set nside over nihs
at room temperature,

The renction mixture sas then joured #n%o oracimd ice and $he
solid product recoversd dy filtration and dried. Ths crude producs,
weighing 100 g. {0.47 mole, B8%7 yleld) was used directly for reduction
to p-chlorotiiioshenol.



quaniany

1. Fiva @ (¥, ¥-dialkylanino) alkyl =g or p-scetylaminophienyl sulfides
and two W/, ¥edialiylanino) aliyl gesminojhenyl sulfides were yree
jared for the firat tize as either Shelr hyidrcchloride salts or QU

ternary methyl fodides and sone of their jhysiosl jrogerties are re-

yorted,

2. Tan newlW (W M-disligianine) alkyl =g or perethoxyihenyl sulfide
hydrochloride sealts were L repared for the first time and their nelt.

ing pnints nre revorted,

3¢ Tine Q) (N Yedinliglasing) alky) =g or p~chlorojhenyl sulfide
hydrochloride salts were preparsd shich are not recorded in the
cheuion) litarature.

4. Four yreviously undssorided () (¥,Nedialikylamine) aliyl =g or pe
uathylibenyl wulfide hydrochlorides wers synthasised. Some of thely

physical jropertisg mre listed,
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