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As is known [1, 2], the 2 -mercap toa lky la t ion  of hydroxy compounds with th i i ranes  does not lead to 
the format ion  of monomer i c  compounds.  The reac t ions  of alkylene sulfides with alcohols and phenols in 
the p resence  of alkaline agents,  and also with alcoholates  and phenolates in aprot ic  solvents a re  accompa-  
nied by a quanti tat ive convers ion  of the th i i ranes  to h igh-molecu la r  compounds.  The ea r ly  communicat ions 
on the format ion  Of monomer i e  products  [3] in these reac t ions  proved to be wrong [4]. 

The po lymer ic  t r ans format ions  of th i i ranes  when reac ted  with aleoholates  a re  explained [1] by the in- 
comparab ly  weaker  nueleophil ie  p rope r t i e s  of the alkoxide anions when compared  with those of the thiolate 
anions fo rmed  during reac t ion .  

In o r d e r  to a sce r t a in  the c h a r a c t e r  of the p r o c e s s e s  that proceed  under  the conditions of opening the 
th i i rane r ings by alkoxide anions we studied the reac t ions  in the sys tems:  CH3ONa--ethylene suf f ide- -e lec-  
t rophil ic  reagent .  The combination of the p r o c e s s e s  that p roceed  here  can be depicted by the following 
sys tem of equations.  
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The reac t ions  were  run in benzene in o rd e r  to lower  the ra te  of the SN 1 t ransformat ions  along d i rec -  
tion C. It was shown in advance that in benzene the opening of the ethylene sulfide r ing by sodium methylate  
p roceeds  with sa t i s fac to ry  speed at  40-50~ in view of which all  of the react ions  were  run at  this t e m p e r a -  
lu re .  1 ,2 -Dieh lo ro -2 -bu tene ,  benzyl  chlor ide ,  and n-oc ty l  bromide  were  used as the e lec t rophi l ic  r e -  
agents .  The reac t ions  were  studied at mo la r  ra t ios  of CH3ONa: ethylene sulfide : e lect rophi l ic  reagent  =1 : 

1 : 3 .  

The obtained resu l t s  a re  given in Table 1. As was to be expected,  ethylene sulfide po lymers  are  not 
fo rmed  in the p resence  of organic  hat ides .  The ethylene sulfide convers ion  in the sys tem is de termined  by 
the ra te  of the competing reac t ion  C, and inc reases  with dec rease  in the reac t iv i ty  of the hal ide.  Here  
there  is a s imultaneous inc rease  both in the yield of o l igomer ic  t r ans fo rmat ion  products  and in the i r  molec -  
u l a r  weight.  Chain te rmina t ion  is obse rved  even in the step of the monomer ic  f ragments  in the p resence  
of halides of the allyl  type.  The S-alkylat ion of n -oc ty l  bromide  proceeds  only in the steps of forming the 

o l igomer ic  thiolate anions.  

The t rans format ions  in the sys tem:  sodium phenolate--ethylene sulf ide--benzyl  chloride proceed  
more  unambiguously than in the previous case .  1-Phenoxy-2-benzyl th ioe thane  is p rac t ica l ly  the sole p ro-  
duct of this reac t ion  (78~ yield).  Toge ther  with this ,  a smal l  amount of o l igomer ic  t rans format ion  products  

is fo rmed .  

Cyanoethylat ion of the hydroxy compound proved to be the sole p rocess  in the sys tems:  methanol-  
(phenol)--ethylene suf f ide- -acry loni t r i l e  when cata lyzed by sodium (5 mole %). The ethylene sulfide was 
r e c o v e r e d  a lmos t  complete ly  in these cases .  
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TABLE 1 

Value of R in 
CH30(CH2CH2S)n R 

/ I 
Ethylene / Monomeric products, n = 1 [ 
sulfide con- t - l -  
version.% heK P'~ ,o p6 l--o,.g) '" 

O1igomerlc 
products 

yield, 

I 
CH3CCI=CHCH~*-- 58 525 [ 76--78(2 ) t,08541,5002 
C6H~CH~ t 73 -- 99--t02(3) t,~52 1,5472 I*l n-CsHn-- 96 -- -- 

*Found: CI 19.47; S 17.64%. Calculated: C1 19.66; S 1~.77%. 
~Found S 17.42%. CIoH~OS. Calculated: S 17.53~. 
$ Based on reacted ethylene sulfide. 

2.3 t t,7 218 3,1 
6,7 8,i 

The p e r f o r m e d  study of the reac t ions  of ethylene sulfide with sodium me thy la t e  and phenolate in the 
se lec ted  s y s t e m s  of compet ing  reac t ions  conf i rms  the p rev ious ly  e x p r e s s e d  theor ies  on the r ea sons  f a r  the 
po lymer iza t ion  t r ans fo rma t ions  of alkylene sulf ides in the reac t ions  of t he i r  nucleophil ic  c leavage by hy- 
droxy compounds.  The obtained r e su l t s  tes t i fy  to the fact  that in weakly po la r  media  the e lec t rophi l i c  p rop-  
e r t i e s  of the ethylene sulfide r ing toward alkoxide and aroxide anions a r e  comparab le  with the e lec t rophi l ic  
p r o p e r t i e s  of the highly reac t ive  hal ides  of the al lyl  type,  but subs tant ia l ly  s m a l l e r  than fo r  ac ry lon i t r i l e .  

E X P E R I M E N T A L  M E T H O D  

Chromatograph ica l ly  pure  ethylene sulfide and f r e sh ly  dist i l led alkyl  hal ides and cr-yoscopy grade  
benzene were  used .  The amount  of ethylene sulfide in the reac t ion  m a s s  was de te rmined  as desc r ibed  in 
[5]. 

1 -Methoxy-2-a lky l th ioe thane .  With s t i r r ing ,  to a solution of 6.0 g of ethylene sulfide and 0.3 mole  
of the organic  halide in 40 ml  of benzene was added at 40-45% in an absolute n i t rogen a t m o s p h e r e ,  in drops ,  
a solution of 2.3 g of Na in 30 ml  of methanol  in 35-40 rain. The mix tu re  was s t i r r e d  at  45-50 ~ for  1 h, a 
s ample  was taken to de te rmine  the ethylene sulfide~ and the r e m a i n d e r  was t r ea t ed  with wa t e r .  The r e a c -  
tion products  were  ex t r ac t ed  with ch lo ro fo rm,  and the ex t r ac t  was dr ied  over  Na2SO 4, f i l te red ,  and f r a c -  
t ional ly  dis t i l led in v acuo.  The products  obtained in the reac t ions  and some  of the i r  c h a r a c t e r i s t i c s  a re  
given in Table  1. 

1 -Phenoxy-2-benzy l th ioe thane .  With s t i r r ing ,  to a suspens ion  of 11.6 g of sodium phenola~e in 30 ml  
of benzene was added in a ni t rogen a t m o s p h e r e  a solution of 6 g of ethylene sulfide and 25.3 g of benzyt  
chlor ide in 20 ml  of benzene a t  50-55 ~ The mix tu re  was s t i r r e d  at  60 ~ for  4 h, cooled, washed  with water ,  
then with 2% NaOH solution, and dr ied over  Na2SO 4. F rac t iona l  dis t i l la t ion in vacuo gave 19.0 g (78%) of 
product ,  bp 110-112 ~ (10 ramS; d42~ 1.0871; nD 2~ ! .5782o Found: S 13.04%. C15HIGOS. Calculated:  S 
13.12%,. 

C ONC L U S ! O N S  

The reac t ions  in the s y s t em s :  sodium methylate(phenolateS--ethylene su l f ide- -e lec t rophi l i c  r eagen t  
were  studied.  In weakly po la r  media  the reac t iv i ty  of the ethylene sulfide r ing  in the reac t ions  of c leavage  
by alkoxide(aroxide5 anions is comparab le  with the r eac t iv i ty  of such s t rong  e lec t rophi les  as hal ides of the 
al lyl  type.  
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