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We have found that H2S in LiOH/DMSO reacts with divinyl sulfide and di(propen-l-yl) 
sulfide to form di- (I), tri- (II), and tetrasulfides (III) as well as 1,3-dithiolanes (IV). 

R ~ S 

R S R @ H2S --+ RISxR I -~ --R 3 
(I)--(III) S 

(iv) 

R = H; R I = Et, R 2 = H, R 3 = Me, x = 2 (Ia), 3 (IIa), 4 (IIIa), (Ira); R = Me; R I = Pr, 
R 2 = Me, R 3 = E t ,  x = 2 ( I b ) ,  3 ( I I b ) ,  4 ( I I I b ) ,  ( I V b ) .  

The a d d i t i o n  o f  H2S o r  i t s  d i s p r o p o r t i o n a t e d  fo rm,  d i s u l f a n e ,  t o  d i a l l y l  s u . l f i d e  l e a d s  
a p p a r e n t l y  t o  1 - p r o p e n - l - y l t h i o - l - p r o p a n e t h i o l  (V) and 1 - p r o p e n - l - y t t h i o - l - p r o p a n e  h y d r o s u l -  
f i d e  ( V I ) .  I n t e r m e d i a t e s  (Y) and (VI)  in  t h e  LiOH-DMSO-H2S o x i d a t i o n ~ r e d u c t i o n  s y s t e m  [1] 
may s p l i t  t o  g i v e  p r o p a n e t h i o l  and p r o p a n e  h y d r o s u l f i d e ,  which  a r e  o x i d i z e d  t o  ( I ) - ( I I I ) .  
H e m i t h i o a c e t a l  (V) may a l s o  u n d e r g o  i n t r a m o l e c u l a r  c y c l i z a t i o n  t o  fo rm ( I V ) ,  bu t  t h i s  r e a c -  
t i o n  i s  s e c o n d a r y  in  n a t u r e .  

Hydrogen  s u l f i d e  was r a p i d l y  p a s s e d  i n t o  a m i x t u r e  c o n s i s t i n g  o f  10 .2  g d i v i n y i  s u l -  
f i d e ,  6.8 g LiOH and 150 ml DMSO at about 20~ for 4 h. The reaction mixture was diluted 
with water and extracted with ether. The ethereal extracts were dried over CaCI 2. Ether 
was distilled off. Vacuum distillation gave a fraction of 11.8 g which was analyzed by 
gas--liquid chromatography on a column packed with 15% Carbowax 20 M on Chromaton N-AW-DMCS. 
The distillate was found to contain 5.7 g (39.3%) (Ia), 3.7 g (20.2%) (lia), 1.6 g (7.2%) 
( i I I a ) ,  and 0 .8  g (5 .6%) ( I V a ) .  

The r e a c t i o n  o f  d i ( p r o p e n - l - y l ) s u l f i d e  w i t h  H2S u n d e r  a n a l o g o u s  c o n d i t i o n s  l e a d s  t o  
45.2% ( I b ) ,  15.7% ( l i b ) ,  and 6.3% ( t V b ) .  P r o d u c t  ( I I I b )  was d e t e c t e d  in  t h e  m i x t u r e  by 
c h r o m a t o m a s s  s p e c t r o m e t r y .  For  s t r u c t u r a l  s t u d y ,  t h e  compounds were  i s o l a t e d  by p r e p a r a -  
t i v e  g a s - l i q u i d  c h r o m a t o g r a p h y  on a 2 m • 6 mm column p a c k e d  w i t h  15% Carbowax 20 M on 
Chromaton N-AW-DMCS. 

PMR spectrum in CDCI 3 (~, ppm, HMDS): 2.68 q, 2.87 q, 2.95 q, 2.66 t, 2.84 t, CH2S 
in (Ia), (lla), (IIIa), (Ib) and (Ilb), respectively; 1.30 t, 1.37 t, 1.39 t, 0.98 t, 1.00 
t, Me in (Ia), (Ila), (Ilia), (Ib), and (lib), respectively; 1.69 m, 1.77 m CH 2 in (Ib) 
and (IIb), respectively. The chemical shifts for the 1,3-dithiolanes were in accord with 
the data of Keskinen et al. [2]. 
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