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It is  known that  during the reac t ion  of sodium phenate  and thioepichlorohydrin  the fo rmat ion  of two 
f o r m s  of product  A and B is poss ib le  [1] 

CH2--CH--CH2OAr CH2 

CH2 
A B 

The yields  of these  products  depend on the solvent .  Thus,  in an apro t ic  solvent ,  for  exampe  in glycol d i -  
methyl  e ther ,  44.5% A and 5.7% B a re  obtained; in water  47.5% B and 10% A are  obtained. T h e r e f o r e ,  both 
in the f i r s t  but pa r t i cu l a r ly  in the second case  the i somer i za t i on  of the t h r e e - m e m b e r e d t h i i r a n e  r ing to the 
f o u r - m e m b e r e d  thietene r ing takes  p lace .  The poss ib i l i ty  of the i somer i za t i on  of the th i i rane  r ing under  
the influence of ce r t a in  reagen t s  is  d i s r e g a r d e d  by some  authors  and h a s  led them to an e r roneous  i n t e r -  
p re ta t ion  of the s t ruc tu re  of the compounds obtained.  Thus,  l~tlis [2] gives the p r epa ra t i on  of thioglycidol 
f r o m  th ioepichlorohydr in  and anhydrous p o t a s s i u m  ace ta te  and the subsequent  hydro lys i s  of the obtained,  
in his opinion, thioglycidyl ace ta te  with alkali  accord ing  to the scheme 

CICH2--cH--CH2 -~- CHsCOOK -~ CH2--CH--CH~OCOCHa 
~/ \/ 
S S 

CH2--CH--CH2OCCH3 KOHcH2_CH_CH=OH (i) 
\ /  ii \ /  
S 0 S 

It should be noted that the constants obtained by ]~tlis for thioglycidol are close to the constants of 3-thiet- 
anol [2-6] (Table 1)o Also 3-thietanol was obtained in [6] from thioepichlorohydrin according to the scheme 

CH~ 
CICH2--CH--CH20g--, S < >CHOH 

\ /  CH2 s 

In o rde r  to c la r i fy  the t rue  s t ruc tu re  of thioglycidol [2] we p r e p a r e d  thioglycidol according to method [7] by 
the p y r o l y s i s  of C2H5OCSCH2CHOHCH2OH and it had the following constants :  bp 46-47 ~ (0.4 mm);  aD2~ 1.5292; 

O 
d42~ 1.1869. As is  evident the constants  we obtained for  thioglycidol p r e p a r e d  by method [7] a re  di f ferent  
f r o m  the cons tants  of "thioglycidol" p r e p a r e d  in [2]. T h e r e f o r e ,  on t rea t ing  th ioepichlorohydr in  with alkali  
i somer i za t i on  of the th i i rane  r ing to a thietane r ing takes  p lace .  ]~tlis a s sumed  that thioglycidyl  aceta te  is 

obtained on t rea t ing  th ioepichlorohydr in  with po t a s s ium 

TABLE i 

bp, ~ 
(p, mm Hg) 

75--76 (6) 
57 0,3) 

5t--52 (0,9) 

86(16) 

Compound 

'Thioglvcidol"[ 2 ] 
3-ThFefanol [3] 
The same [4] 

- [51 
,, [61 

t,54i5 
1,5433 
~,5408 

i,5393 

1,2170 
1,2i30 
1,2t29 

ace ta te  (scheme 1). Other  authors  [6] give this s e l f -  
s a m e  method for  the p repa ra t ion  of 3- thie tanyl  ace ta te .  
It can the re fo re  be a s sumed  that thioglycidyl aceta te  
is fo rmed  in the f i r s t  s tage ,  this then under  the influ-  
ence of alkali  is t r a n s f o r m e d  into 3- th ie tanol .  Or e lse  
3- th ie tanyl  ace ta te  is fo rmed  in the f i r s t  s tage by the 
reac t ion  of th ioepichlorohydr in  with po ta s s ium aceta te  
and subsequently hydrolyzed to 3- thie tanol .  
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In o r d e r  to c la r i fy  this p r o b l e m  we c a r r i e d  out the following reac t ions  

CH2 CH~ 

s< + b <a> 
CH~ CI CH2 O 

CH~ CH,~ 
s 

CH~ 

\ /  c~cooK CH~ 
s o 

The cons tants  of the compounds obtained were  as  follows: a) bp 70-71 ~ (10 mm);  nD 2~ 1.4940; d42~ 1.1712; 
b) mp 72 ~ (10 mm);  riD2~ 1.4901; c) bp 69-71 ~ (10 mm);  nD 2~ 1.4940; d420 1.1707. The IR s p e c t r a  of these  
compounds were  identical .  Analyses  showed that dioepoxide sulfur  was absent  f r o m  the compound obtained 
f r o m  th ioepichlorohydr in  and po ta s s ium ace ta te .  We c a r r i e d  out the thioepoxide sulfur  analys is  according  
to [1]. T h e r e f o r e ,  3- th ie tanyl  aceta te  is  fo rmed  by the reac t ion  of th ioepichlorohydr in  and po ta s s ium aceta te .  

A method of p r epa r ing  thioglycidyl  e s t e r s  of ac ry l i c  acids by the reac t ion  of the acid chlor ides  of 
ac ry l i c  acids  with th ioepichlorohydr in  was p roposed  in [8]. As we have shown with the data for  me thac ry l i c  
acid, for  example ,  in this case  also the a c r y l a t e s  of thietanol a re  fo rmed .  "Thioglycidyl  me thac ry l a t e "  p r e -  
pa red  by us by the method of Etl is  had bp 59-62 ~ (0.1 ram); nD2~ 1.5079; d42~ 1.1338. 3-Thie tanyl  m e t h a -  
e ry t a t e  prepared by the following scheme  

CH~\cHOH ~_ CH~= C_C~ 0 
S<CH~/ ICH3\CI 

/ C  H2 
(CJ~)~N . CH2=C--C00C~I \ S  

I \ell / CHa a 

had bp 81.5-83 ~ (10 mm);  nD 20 1.5089; d420 1.1330. The IR s p e c t r a  of these  compounds were  ident ical .  Thio-  
epoxide sulfur  was absent .  

We p r e p a r e d  thioglycidyl  me thac ry l a t e  in the following manner  

CHz--CH--CH20H + CH2:C_C< O-~ (C~,H.,hN CH~--CH--CH2OC--C:CH:a 
\/ ~H3 Cl \/ II I S S 0 CHa 

{d) 

CH2--CH--CH2OC--C=CHe ~ CH~--CH--CH~OC--C=CH2 
\ /  II I CS(N~)~ \ /  1] I (e) 
S O CHa S 0 CH~ 

The constants of the products obtained were: d) bp 90 ~ (20 mm); nD 20 1.4970; d42~ 1.1030; e) bp 59-61 ~ (0.4 
ram); nD 2~ 1.4950; d4 z~ 1.1004. For product (e), found 18.1% thioepoxide sulfur, calculated for CTHt002S sul- 
fur 20.2%. 

E X P E R I M E N T A L  

P r e p a r a t i o n  o f  T h i o g l y c i d o l .  The method in [7] was used  for  the p r epa ra t i on  of th iog lyc ido l .  
The thioglycidol obtained by us had bp 46-47 ~ (0.4 ram);  nD 2~ 1.5292; dr 2~ 1.1869. Found %: thioepoxide S 
33.65, 34.1. C3H6OS. Calculated %: S 35.55 

P r e p a r a t i o n  o f  3 - T h i e t a n o l .  The constants  of 3- thie tanol  obtained f r o m  thioepichlorohydr in  
and K2CO 3 in aqueous alcohol solution bp 86 ~ (16 mr : j ;  nD2~ 1.5395 agreed  with the l i t e r a tu re  [6]~ Thioepox-  
ide sulfur  was not p r e s e n t  in 3- th ie tanol .  

P r e p a r a t i o n  o f  3 - T h i e t a n y l  A c e t a t e .  3 -Thie tanyl  aceta te  was p r e p a r e d  by three  methods:  
1) f r o m  th ioepichlorohydr in  and po t a s s ium ace ta te  according  to [2]; 2) f r o m  3- th ie tanol  and acet ic  anhydride 
according  to [6]; 3) f r o m  3- th ie tanol  and acetyl  chlor ide by the method desc r ibed  below. To 9 g of 3 - th i -  
etanol in 150 ml  of ethyl e ther  10.2 g of t r i e thy lamine  was added with cooling f r o m  - 8  to --5 ~ C, then at the 
same  t e m p e r a t u r e  7.8 g of acetyl  chlor ide in 50 ml  of ethyl e ther  was added dropwise  with s t i r r i ng .  The 
reac t ion  mix tu re  was s t i r r e d  for  a fu r the r  15 rain with cooling to - 5  ~ af ter  the addition of all  the acetyl  
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chlor ide ,  then the cooling was stopped,  the t r i e thy lamine  hydrochlor ide  was f i l te red  off, the e ther  was d i s -  
t i l led off at r oom t e m p e r a t u r e  under  10 m m  vacuum,  and the res idue in quantity 12.5 g was dis t i l led.  The 
yield of 3- th ie tanyl  acetate  was 9 g with bp 70-71 ~ (10 mm);  nD 2~ 1.4940; d42~ 1.1712. The IR spec t r a  of the 
3- th ie tanyl  ace ta te  p r e p a r e d  by the th ree  different  methods were  identical .  

P r e p a r a t i o n  o f  T h i o g l y c i d y l  A c e t a t e .  Glycidyl ace ta te  was p r e p a r e d  f r o m  glycidol and 
acetyl  chlor ide  by the method desc r ibed  above for  the p repa ra t ion  of 3- th ie tanyl  aceta te  f r o m  3- thie tanol  
and acetyl  chlor ide .  To 12 g of glycidyl  aceta te  (riD 261.4210) dissolved in 30 ml  of methanol  was added 8 g 
of th iourea  and the reac t ion  mix tu re  was s t i r r ed  at r oom t e m p e r a t u r e  until  the th iourea  was co mple te ly  
d issolved.  Then 100 ml  of e ther  and 50 ml  of water  were  added to the reac t ion  f lask and the contents of the 
f lask  were  v igorous ly  s t i r r ed ,  the e ther  l aye r  was sepa ra t ed ,  it was dr ied  over  CaC12 and dis t i l led.  The 
yie ld  was 8 g of thioglycidyl ace ta te  v~ith bp 71 ~ (12 mm);  nD 201.4822; d420 1.1444. Found %: thioepoxide 
S 23.6. CsI-I6OS 2. Calculated %: S 24~176 

P r e p a r a t i o n  o f  3 - T h i e t a n y l  M e t h a c r y l a t e .  1) 3 -Thie tanyl  me thac ry la t e  was p r e p a r e d  
exact ly  according  to the method in [8]. The authors  of [8] did not give constants  for  the compounds obtained. 
We obtained 3- th ie tanyl  me thac ry l a t e  with bp 59-62 ~ (0.1 mm);  aD 2~ 1.5079; d4201.1338. Thioepoxide sulfur  
was absent .  

2) 3 -Thie tanyl  me thac ry la t e  was obtained f r o m  7 g of 3- thie tanol ,  6.9 g of me thacry loy l  ch lor ide ,  and 
7 g of t r i e thy lamine  by the method used  for  the p repa ra t ion  of 3- th ie tanyl  ace ta te .  3 -Thie tanyl  me thac ry l a t e  
was obtained with bp 81.5-83 ~ (10 mm);  nD 2~ 1.5089; d42~ 1.1330. The IR spec t r a  of the s amples  of 3 - th ie -  
tanyl me thacry la te  obtained by these  methods were  identical .  

P r e p a r a t i o n  o f  T h i o g l y c i d y l  M e t h a c r y l a t e .  1) F r o m  5.6 g of me thacry loy l  chlor ide ,  
5 g of thioglycidol ,  and 5.6 g of t r i e thy lamine  in e ther  solution with cooling to - 1 8  ~ we obtained ~2  g of 
thioglycidyl  me thac ry l a t e  with bp 90 ~ (20 mm) ;  nD 2~ 1.4970; d42~ 1.1030. There  was cons iderable  amount of 
po lymer  in the res idue .  

2) F r o m  7 g of glycidyl  me thac ry l a t e  (riD 2~ 1.4510) and 4 g of th iourea  in 20 ml  of methanol  by the 
method used for  the p repa ra t ion  of thioglycidyl aceta te  2.3 g of thioglycidyl me thac ry la t e  was obtained with 
bp 59-61 ~ (0.4 mm) ;  riD2~ 1.4950; d4201.1004. Found %: thioepoxide S 18.1. C7H1002 S. Calculated %: S 20.2. 

C O N C L U S I O N S  

Compounds having the 3- th ie tanyl  rad ica l  and not the thioglycidyl rad ica l  a re  obtained during the r e a c -  
tion of th ioepichlorohydr in  with po t a s s ium ca rbona te ,  po ta s s ium ace ta te ,  and the acid chlor ides  of ac ry l i c  
acids, 
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