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SYNTHETIC COMMUNICATIONS, 24(3), 387-392 (1994) 

REDUCTIVE CLEAVAGE OF S-S BOND I N  DIPHENYL DISULFIDE 

BY SAMARIUM D I I O D I D E :  A NOVEL METHOD FOR 

THE SYNTHESIS OF THIOLESTERS 

Xueshun Jia, Yongmin Zhang” and Xunjun Zhou 

Department o f  Chemistry, Hangzhou Universi ty ,  

Hangzhou 310028 P.R. China 

ABSTRACT: Diphenyl d i s u l f i d e  i s  reduced by samarium 

di iodide  t o  y i e l d  samarium phenyl th io la te .  This new 

t h i o l a t e  anion spec ie s  mildly r e a c t s  with acy l  ch lo r i -  

des t o  g ive  t h i o l e s t e r s  i n  good y i e lds .  

A s  a r e s u l t  of t h e  inc reas ing  i n t e r e s t  i n  t he  u t i -  

l i t y  of t h i o l e s t e r s  i n  organic ~ y n t h e s i s l - ~ ,  many new 

methods have been developed f o r  t h e  prepara t ion  o f  

t h i o l e s t e r s  i n  r ecen t  years4-’’, f o r  example, t h e  

* To whom correspondence should be  addressed. 
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388 JIA, ZHANG, AND ZHOU 

r eac t ion  between sodium thiobenzoate  and arenediazo- 

nium t e t r a f l u o r o b o r a t e s  , t reatment  o f  nitrosoamides 

o r  ni t roamides w i t h  mercaptans i n  t h e  presence o f  

sodium hydride , t h e  c o b a l t  carbonyl ca t a lyzed  carbon- 

y l a t i o n  o f  mercaptans’ and t h e  c o b a l t  c h l o r i d e  ca ta ly-  

sed coupl ing  o f  t h i o l s  a n d  anhydrides . 

6 

a 

11 

Here we wish t o  r e p o r t  t h a t  samarium d i iod ide  
12-35 , ( Sm12), a powerful one e l ec t ron  t r a n s f e r  reductan t  

reduces diphenyl d i s u l f i d e  t o  samarium phenyl th io la te  

a t  room temperature under n i t rogen  atmosphere. This 

new t h i o l a t e  anion spec ie s  mildly r e a c t s  w i t h  a c y l  

ch lo r ides  t o  g ive  t h i o l e s t e r s  i n  good y i e l d s  under 

n e u t r a l  condi t ion(  Scheme). 

Scheme 

RC OC 1 
Ph-S-S-Ph + 2Sm12 -2PhSSm12 - R-CO-S-Ph 

THF 

We have discovered t h a t  when a s o l u t i o n  o f  diphe- 

ny l  d i s u l f i d e  i n  THF w a s  added t o  a deep b l u e  so lu t ion  

o f  Sm12 i n  THP, t h e  deep b lue  co lou r  of t h e  s o l u t i o n  

gradual ly  turned i n t o  brown w i t h  lh, which showed that 

t h e  S-S bond had been r educ t ive ly  cleaved by Sm12 and 

that  t h e  samarium phenyl th io la te (  PhSSm12) had been 

generated,  and t h e  subsequent a c y l a t i o n  wi th  a c y l  

ch lo r ides  gave t h i o l e s t e r s  i n  70-89s yie ld .  
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Table 1 

389 

Product Yielda I R ( f i 1 m )  'H NMR(CDC13) 

k %o ( 6 ,  PPm) 

Ph-C 0- S-Ph 87 1692 7.24-7.63( 8H,  m) , 
7.93-8.2(2H, m )  

3-ClC 6H4-CO-S-Ph 89 1708 7.17-7.6(7H, m), 

7.77-7.97(2H, m )  

2 -B rC 6H4 -C 0- S-Ph 84 1706 7.23-7.85(9H, m )  

PhC H=C H-C 0- S-Ph 77 1650 6.57(1H, a ) ,  
7.27-7.6( 1 1 H ,  m )  

CH3(CH2)4CO-S-Ph 70 1725 0.9(3H, t ) ,  

1.17-1 .83 ( 6H, m ) , 
2.63(2H, t ) ,  

7.4(5H, s )  

CH3(CH2 )loCO-S-Ph 72 172 6 0.87(3H, t ) ,  
1.23-1.83(18H, m )  

2.62(2H, t ) ,  

7.37(5H, € 3 )  

a. Yield o f  i s o l a t e d  product.  

In summary, a novel method for t h e  prepara t ion  o f  

t h i o l e s t e r s  has been developed. The advantages o f  t h e  

present  procedure a r e  s i n g l e  product,  simple manipula- 

t i o n ,  m i l d  and n e u t r a l  condi t ions .  
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390 JIA, ZHANG, AND ZHOU 

EXPERIMENTAL 

The s o l v e n t  t e t r a h y d r o f u r a n  w a s  f r e s h l y  d i s t i l l e d  

from sodium/benzophenone k e t y l  p r i o r  t o  i t s  use.  NMR 

s p e c t r a  were recorded  on a PMX-60MHz i n s t r u m e n t  using 

TMS as i n t e r n a l  s t a n d a r d .  I R  s p e c t r a  were determined 

on a PE-683 spec t rometer .  

General procedure f o r  p r e p a r a t i o n  of  t h i o l e s t e r s t  

A s o l u t i o n  of  diphenyl  disulf ide( lmmo1) i n  THF 

( l m l )  w a s  added by s y r i n g e  t o  a deep b l u e  s o l u t i o n  o f  

Sm12(3mmol) i n  THF(25ml) a t  room tempera ture  under  a n  

i n e r t  atmosphere o f  n i t r o g e n .  The  deep b l u e  c o l o u r  o f  

t h e  s o l u t i o n  g r a d u a l l y  became brown w i t h i n  l h .  Acyl 

c h l o r i d e (  3mmol) i n  THF(lm1) w a s  t h e n  added by s y r i n g e  

t o  t h e  m i x t u r e  and s t i r r e d  a t  room tempera ture  under 

n i t r o g e n  atmosphere f o r  l h .  The r e a c t i o n  s o l u t i o n  w a s  

d i l u t e d  w i t h  e ther (50ml)  and  f i l t e r e d .  The f i l t r a t e  

w a s  washed w i t h  water(30mlx3) .  The o r g a n i c  l a y e r  w a s  

d r i e d  o v e r  MgS04, and  t h e  s o l v e n t  w a s  removed i n  vacuo. 

The c r u d e  product  w a s  p u r i f i e d  by p r e p a r a t i v e  TLC on 

s i l i c a  gel(cyc1ohexane as e l u e n t ) .  The r e s u l t s  a r e  

summarized i n  Table 1. 

Acknowledgement. We a r e  g r a t e f u l  t o  t h e  N a t i o n a l  

Natural S c i e n c e  Foundation of  China f o r  f i n a n c i a l  
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