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UDC 5 4 7 . 7 2 : 5 4 2 .  9 5 1 . 1  

The reaction of sulfolenes with silver salts of carboxylic acids and 
iodine at a ratio of 1:1:1 has given the corresponding acyiated iodohy- 
drins. The partial deactivation of the double bond of 3-sulfolenes as 
compared with ordinary olefins has been shown. 

I t  i s  known [1 ,2]  t h a t  o l e f i n s  r e a c t  w i t h  s i l v e r  s a l t s  
of  e a r b o x y l i e  a c i d s  and h a l o g e n s  in a m o l a r  r a t i o  of  
1 :2:1  w i t h  t h e  f o r m a t i o n  of  a c y l a t e d  g l y c o l s .  In s t u d y -  
i ng  the  b e h a v i o r  of  s u f f o l e n e s  wi th  s i l v e r  b e n z o a t e  

and a c e t a t e  in the  p r e s e n c e  of  i o d i n e ,  we  o b t a i n e d ,  in 

t he  e a s e  of  s i l v e r  b e n z o a t e ,  3 , 4 - d i b e n z o y l o x y s u l f o l a n e  
[3] and d e t e c t e d  by m e a n s  of a n a l y t i c a l  t h i n - l a y e r  c h r o -  

m a t o g r a p h y  the  p r e s e n c e  of  a s m a l l  a m o u n t  of  3 - b e n -  
z o y l o x y - 4 - i o d o s u l f o l a n e  (I) in the  r e a c t i o n  p r o d u c t s .  
Wi th  s i l v e r  a c e t a t e  u n d e r  s i m i l a r  c o n d i t i o n s ,  t h e  o r i g -  

i n a l  3 - s u f f o l e n e  w a s  r e g e n e r a t e d .  S i n c e  i t  i s  a s s u m e d  
tha t  t he  f o r m a t i o n  of  a e y l a t e d  g l y e o l s  t a k e s  p l a c e  
t h r o u g h  a e y l a t e d  h a l o h y d r i n s  [1],  i t  a p p e a r e d  of  i n t e r -  

e s t  to  s t udy  the  r e a c t i o n  of  s u f f o l e n e s  wi th  s i l v e r  a c -  
e t a t e  at  an  e q u i m o l a r  r a t i o  of  the  r e a c t a n t s .  

It  w a s  found tha t  u n d e r  t h e s e  c o n d i t i o n s  s i l v e r  a c e -  

t a t e  r e a c t s  w i th  3 - s u f f o l e n e ,  3 - m e t h y l - 3 - s u l f o l e n e ,  
and 3 , 4 - d i m e t h y l - 3 - s u l f o l e n e  in a s i m i l a r  m a n n e r  to 
s i l v e r  b e n z o a t e  w i t h  the  f o r m a t i o n  of  t he  c o r r e s p o n d -  
i n g  a e y l a t e d  i o d o h y d r i n s ,  t h e  d i f f e r e n c e  b e t w e e n  t h e m  

c o n s i s t i n g  on ly  in the  l o w e r  y i e l d  of the  a c e t y l i o d o h y -  

d r i n s  

�9 R C O O A g §  2 ~ R s  R R 

On h y d r o l y s i s ,  the  c o m p o u n d s  o b t a i n e d  g a v e  the  t r a n s -  

i o d o h y d r i n  

I - y - - T o - q - .  __ 
! \ S ~ ,  0 SO, 

With  s i l v e r  b e n z o a t e  and c h l o r i n e ,  the  i o d i n e  in I w a s  

r e p l a c e d  by c h l o r i n e  

c,-cyo. 
S02 | C~H~CO~b~f SO:~ |l 0 S02 

The  p r o d u c t  II f o r m e d  g a v e  no d e p r e s s i o n  of  t he  m e l t -  
i n g  p o i n t  in a m i x t u r e  w i t h  the  t r a n s - 3 - b e n z o y l o x y - 4 -  
c h l o r o s u l f o l a n e  o b t a i n e d  by the  r e a c t i o n  of  b e n z o y l  

c h l o r i d e  wi th  t r a n s - 3 - h y d r o x y - 4 - c h l o r o s u l f o l a n e .  
We w e r e  u n a b l e  to ob t a in  3 - a c y l o x y - 4 - c h l o r o s u l -  

f o l a n e s  by the  r e a c t i o n  of  3 - s u l f o l e n e  w i t h  s i l v e r  s a l t s  

and c h l o r i n e .  Wi th  b r o m i n e  u n d e r  a n a l o g o u s  c o n d i t i o n s  

t he  i n i t i a l  3 - s u l f o l e n e  w a s  r e g e n e r a t e d  and t r a n s - 3 , 4 -  
d i b r o m o s u l f o l a n e  (III) was  i s o l a t e d  in a y i e l d  of 35%. 

T h u s ,  in c o n t r a s t  to  o r d i n a r y  e t h y l e n e i c  c o m p o u n d s ,  

s u l f o l e n e s  r e a c t  s e l e c t i v e l y  w i t h  s i l v e r  s a l t s  of  c a r -  

b o x y l i c  a c i d s  and h a l o g e n s .  T h e  f e a t u r e s  of  t h e i r  b e -  
h a v i o r  a r e  e a s i l y  e x p l a i n e d  i f  i t  i s  a s s u m e d  tha t  the  
r e a c t i o n  w i t h  a r a t i o  of  t he  r e a c t a n t s  o f  1 :2:1  t a k e s  

p l a c e  wi th  t he  p a r t i c i p a t i o n  of  t he  c o m p l e x  [4] R C O O X  �9 
�9 R C O O A g  ~ R C O O X  + R C O O A g ,  the  add i t ion  of  w h i c h  
to  t he  doub le  bond i s  d e t e r m i n e d  by i t s  s t a b i l i t y  and 
the  a c t i v i t y  of  the  m u l t i p l e  bond.  S i n c e  in the  s u l f o -  
1cries t h e  doub le  bond i s  p a r t i a l l y  d e a c t i v a t e d  u n d e r  
t he  i n f l u e n c e  of  the  s u l f o n y l  g r o u p ,  o n l y t h e  m o s t  s t a b l e  

b e n z o y l  h y p o i o d i t e  can  r e a c t  w i t h  t h e m .  U n d e r  t h e s e  
c o n d i t i o n s  a c e t y l  h y p o i o d i t e  p r o b a b l y  r e a c t s  w i t h  an 

e x c e s s  of  t he  s a l t  w i thou t  a f f e c t i n g  the  s u l f o l e n e .  Wi th  
e q u i m o l a r  a m o u n t s  of  t h e  r e a c t a n t s ,  i. e . ,  in the  a b -  
s e n c e  of  an e x c e s s  of  t he  s a l t ,  t h e  a c e t y l  h y p o i o d i t e  
f o r m e d ,  l i ke  b e n z o y l  h y p o i o d i t e ,  r e a c t s  w i t h  the  s u l f o -  
l e n e s  g i v i n g  a c e t o x y i o d o s u l f o l a n e s .  H o w e v e r ,  s i n c e  
a c e t y l  h y p o i o d i t e  i s  t h e r m a l l y  l e s s  s t a b l e  [5],  the  
y i e l d  of  a c e t o x y i o d o s u l f o l a n e s  i s  l o w e r  than  tha t  of  
t he  b e n z o y l o x y i o d o s u l f o l a n e s  and d e p e n d s  to  a c o n s i d -  
e r a b l e  e x t e n t  on the  p r e s e n c e  of  s u b s t i t u e n t s  on the  

doub le  bond.  

EXPERIMENTAL 

3-Be~zoyloxy-4-iodosulfol~ne (I). 5.9 g (0.05 mole) of 3-sulfolene 
was added to a mixture of 11.5 g (0.05 mole) of silver benzoate and 
12.5 g (0.05 mole) of iodine in 250 ml of carbon tetrachloride heated 
to 60 ~ C. The mixture was boiled for 30 hr. The precipitate of silver 
iodide was filtered off while hot. 4.6 g of I crystallized out of the 
cooled filtrate. After it had been separated off, the filtrate was 
washed successively with aqueous solutions of NazSO~ and Na2CO s to 
eliminate iodine and benzoic acid and then with water to neutrality. 
After the organic layer had been dried and the solvent had been dis- 
tilled off, an additional 5.4 g of I was obtained togethe~-wifh" 3.0 g of 
a residue which did not crystallize and contained (according to thin- 
layer chromatography) l, 3-sulfolene, indobenzene, and biphenyl. 
The total yield of I was 10.0 g (54.6%0), and after two recrystalliza- 
tions from carbon tetrachloride it had mp 124~ ~ C. 

3-Acetoxy-4-indosulfolane (VI) and the benzoyl- and acetyliodo- 
hydrins of 3-methyl-3-sulfolene (IV, VII) and of 3, 4-dimethyl-3- 
sulfolene (V, VIII) were obtained similarly. The properties and yields 
of the compounds obtained are given in the table. 

Reaction of 8-tulfole~ with sllvez benzoate amt l~omtne. With 
stirxing, 8.0 g (0.05 mole) of bromine in 25 ml of chloroform was added 
to a mixture of 11.5 g (0.05 mole) of silver benzoate and 5.9 g (0.05 
mole) of 3-sulfolene in 200 ml of chloroform cooled to 0 ~ C. The 
mixture was boiled for 13 hr and was then treated in the manner de- 
scribed above. This gave 4.9 g (35.3~/o) of III with mp 143~ ~ C. 
According to the literatme [6], mp 144 ~ C. Found, %0: Br 57.50. 
Calculated for C4H6BrzO2S, %0: Br 57.49. 

3-Benzoyloxy-4-chloromlfolane (U). a) 1.0 g of chlorine was 
passed into a cooled mixture of 8.0 g (0.008 mole) of I and 2.8 g 
(0.012 mole) of silver benzoate in 60 ml of chloroform, and then 
the mixture was stkred at 20~ ~ C for 3 hr and at 60 ~ C for 5 hr. 
This gave: 1) 0.3 g (14%) of II with mp 135~ ~ C. Found, ~ 
C 43.38; H 4.12; 5 11.21; C1 12.48. Calculated for CIIHIIC104S, ~: 
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R, R~ R Mp, * C 

H H ICsHsl 124-125 I 
H H ICHsl 91-- 92.51 
H ?.Hz] C6Hs] 130--131 ] 
H .2Hs[ CH3 / 120--121.5 I 

CH 2H3[ C6Hs1156--157.5 I 
CH 2H3 CH:~ 130--131.5 

(decomp,) 

RI R 2 

SO 2 O 

Empirical 
formula 

CuHHIO4S 
C6HolO,S 
CmHmlO,~S 
CrHjIIO4S 
CmHlslOr 
CsHIslO4S 

c 

Found, % 

H S 

3.14 8.64 

8ge 
3.94 7 ~  

Calculated, % 

l i e  His 
34.62 3%08 8.76 

41'78 137.90 1 3 3 . 3 0  ~ 8  
39 2 3 00! 31.83 
38.02 

L 

34.62 54.6 
41.73 23.0 
38.37 I 55.7 
39.89 2 :I 
32.18 I 3.0 38.20 

I 

c 48.05; H 4.04; S 11.67; C1 12.90; and 2] 0.2 g (7%) of 3,4-di- 
benzoyloxysulfolane with mp 179"-180" C. Found, %: S 8.87. Cal- 
culated for CmHmO6S, %: S 8.90. 

b) 6.4 g (0.045 mole) of benzoyl chloride was added to 2.5 g 
(0.015 mole) of 4-chloro-3-hydroxysulfolane in 50 ml of dry chlo- 
roform. The mixture was boiled in a current of dry nitrogen saturated 
with HC1 until the solid matter had dissolved completely. This gave 
3.5 g (84.6%)of II. After recrystallization from chloroform, the prod- 
uct melted at 135.5"-136.5" C, 

Hydrolysis of 8-scetoxy-4-iodosulfolane (VI). 3.0 g (0.01 mole) 
of VI was boiled in 50 ml of distilled water for 8 hr and then the 
solution was evaporated at a pressure of 10 mm Hg with periodic 
removal by filtration of the precipitate of 3-hydroxy-4-iodosulfolane 
formed. Yield 1.9 g (72.5%). After recrystallization from methanol, 
the product melted with decomposition at 180.5"-181" C. According 
to the literature [7], nap 180"-181" C. 

REFERENCES 

I. C. Prevost, C. r., 196, 1129, 1933. 

2. R.  B. W o o d w a r d  and F .  V. B r u t c h e r ,  J .  A m .  
C h e m .  S o c . ,  71 ,  2666,  1949. 

3. T.  E.  B e z m e n o v a ,  in c o l l e c t i o n :  C h e m i s t r y  of  
O r g a n o s u l f u r  C o m p o u n d s  of  P e t r o l e u m  O i l s  and P r o d -  

u c t s  [in R u s s i a n ]  (in p r e s s ) .  
4. S i m o n i n i ,  M o n . ,  13, 320,  1892. 
5. A. P e r r e t  and R.  P e r r o t ,  He lv .  Ch im.  A c t a ,  

38 ,  558,  1945. 
6. H. J .  B a c k e r  and Th.  A.  H. B l a s s ,  R e c .  t r a v .  

c h i m . ,  61 ,  785,  1942. 
7. O. E.  Van.  L o h u i z e n  and H.  J .  B a c k e r ,  R e c .  

t r a v .  c h i m . ,  68 ,  1137, 1949. 

3 O M a r c h  1966 I n s t i t u t e  of  the  C h e m i s t r y  

of  H i g h - M o l e c u l a r - W e i g h t  
C o m p o u n d s ,  AS U K r S S R ,  

K i e v  


