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Abstract .  React ion of var ious  th iono-esters  wi th  one equivalent  of rneta-chloroperoxybenzoic 
acid at 0°C in d i ch lo rome thane  furnishes  the co r r e spond ing  sulfines,  ev idenced  for the first 
time. These th iocarbonyl  oxides  are  ra ther  uns table  at room t empera tu r e  and give carboxylic 
esters, with loss of sulfur. The overal l  sequence prov ides  an easy and quant i ta t ive  C=S ~ C=O 
t r ans fo rma t ion .  

Sulf ines  ( th ioca rbony l  oxides)  are  cu r ren t ly  the subject  of in tense  inves t iga t ion .  ]-4 

Despi te  the initial a s sumpt ion  that  al iphat ic  members  cannot  be p repa red  by  direct  oxidat ion of 

th iocarbonyl  compounds1,3,5, 6, it is possible  to achieve this for thioketones 7 and dithioesters.8, 9 

O 

s s 

A DARC-Chemical Abstracts  subs t ruc tura l  re t r ieval  showed  that  only  three examples  of 

th iones ter  sulf ines were  known,  10,11 in the heterocycl ic  series. We  dec ided  to invest igate  the 

ox ida t ion  of a va r ie ty  of th ionesters ,  12 to a t t empt  the p r epa ra t i on  of their  sulf ines and,  if 

possible,  evaluate  their stabilities. 

Reaction of th ionesters  1-9 wi th  one equiva len t  of meta-chloroperoxybenzoic acid,  in 

d ich lo romethane ,  was carr ied out  at 0°C for a shor t  t ime (30 sec - I0 rain). After  w ork -up  13 

c h r o m a t o g r a p h i c  pu r i f i ca t i on  was  a v o i d e d  wi th  i m m e d i a t e  N M R  ana lys i s  o f  the c rude  

material .  It was found to consist of a mixture  of the sulfines 10-17 and the carboxylic esters 18-26 

(table). IH N M R  spec t roscopy  revea led  the presence of both  E and Z isomers  of the sulfines. 

Methoxy signals  were  observed  a round  3.8 and 4.6 p p m  respect ively.  For the cases of methyl  
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th iop iva la te  4 and  th iobenzoate  8 only the Z isomers  were  seen. The presence of sulfines was 

confirmed by  1:~C NMR shifts of ca 210 and 215 p p m  for the E and Z sulfinyl  carbons respectively 
(entries 4-7, 9). 

0 0 

S MCPBA, CH2C12 ~ S  S / /  - S O )..  + 

R ~ ' N  0°C, 0-5-10 min R O M e  R / ~ ' N  " ~ O M e  O M e  R O M e  

E Z 
1-9 10-17 18-26 

The s tab i l i t i e s  of su l f ines  were  e x a m i n e d  at  r o o m  t e m p e r a t u r e  by  NMR.  Their 

convers ion into carboxylic  esters 18-26, with precipi ta t ion of sulfur, was observed.  The reaction 

half t ime ranges from less than one to several  hours.  Sulfines, where  R is a s t ra ight  alkyl  chain, 

dr-'compose the most  quickly,  wherea.~ h indered  R groups  (entries 4, 6 and 7) s tabil ize the sulfine 

moie ty .  

So, the synthet is  of a var ie ty  of sulfines by  direct  oxidat ion of thionesters  has been carried 

out  for the first time. This was achieved even when  the subst ra tes  are enethio l izable  (entries 1, 

3, 5, 6), in contrast  to the expectat ion that divinyl  disulf ides w o u l d  be formed.  

It should  be noted  that the th iocarbonyl  group is a t tacked select ively in the presence of a 

carbonocarbon double  bond  (entries 5-7). 

Moni tor ing  the crude mix ture  suppor t s  the view that  sulf ines are the p r ima ry  oxidat ion 

products .  Loss of sul fur  is observed ,  fo l lowed by  format ion  of the co r r e spond ing  carboxyl ic  

esters. By ana logy  wi th  p rev ious  speculat ion,  we be l ieve  that the p roduc t ion  of esters results  

f rom a t h e r m a l l y  a l l owed  e lec t rocy l iza t ion  reac t ion  of sulf ines ,  i n t e r m e d i a t e  fo rma t ion  of 

o x a t h i i r a n e  27, f o l l owed  by  loss of sulfur .  We d i d  not  o b s e r v e  any  rearrangement  of 

in te rmedia te  27, in contrast  to our recent resultsS, 9 with di thioesters  (SR group  instead of OMe). 

R O X ~ O M e  

27 

Due to quant i ta t ive  format ion  of esters this sequence m a y  be cons idered  as an efficient 

C - S  into C=O group  t ransformat ion (for a rev iew see ref. 14). It involves  use of an equivalent  of 

MCPBA and s t a n d i n g  the p r o d u c t  at room t e m p e r a t u r e  overn igh t .  An  a d v a n t a g e  is the 

avoidance  of the use of heavy  metals such as mercury  or silver. 

We have thus  ob ta ined  var ious  sulfines: al iphatic,  aounsatura ted  and  aromat ic  ones. The 

rather  shor t  life of these sulf ines however  makes  their  use in synthes is  difficult ,  unless  they 

could be t r apped  by  a reagent  present  in situ and compat ib le  wi th  the oxidat ion  condit ions.  
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T a b l e .  O x i d a t i o n  of  T h i o n e s t e r s  w i t h  M C P B A .  

E n t r y  T h i o n e s t e r  S u l f i n e  S u l f i n e  N M R  R a t i o  
E/Z 1H 13C s u l f i n e /  
r a t i o  O M e  C=S=O es t e r  

E Z E Z 

Ester  

S 
I I  

1 . - ~  1 10 50 : 50 
CTHI5 OMe 

3.83 4.65 33 : 67 a 18 

S 
H 

2 ~ 2 0 : I00 b 
CloH21 OMe 

3 ~ 3 11 38 : 62 
OMe 

S 
I I  

4 ..JI... 4 12 0 : 100 
tBu OMe 

3.83 4.63 3 7 : 6 3  a 

19 

20 

4.62 208.9 65 : 35 a 21 

8 

5 ~ 5 13 57 : 43 3.80 4.59 195.4 221.8 36 : 64b 
OMe 

22 

S 
V I I  

6 " ~ ' ~ O M e  6 14 88 : 12 3.80 4.56 201.4 224.3 9 7 : 3  c 23 

7 OMe 7 15 8 2 : 1 8  4.03 4.56 208.9 215.9 9 6 : 4  d 24 

4.70 10 : 90 a 

S 

" ~  8 1 6  0 : 100 8 Ph" OMe 

S 
I I  

9 p h , , G , ~ O M e _ _  9 17 75 : 25 3,92 4,62 209.7 67 : 33 a 

25 

26 

a) The NMR spectrum was recorded 35-40 rain after the end of the oxidation, b) The NMR spectrum was recorded 80 rain after 
the end of the oxidation, c) The NMR spectrum was recorded 105 rain after the end of the oxidation, d) The NMR spectrum was 
recorded 95 rain after the end of the oxidation. 
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