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SUMMARY 

Dimethyl t r i s u l f i d e d f  ms prepared i n  high p i %  and iso- 
Methane thw1dd m s  generated by the base de- topic content. 

omposition of the appropiate isothimoniwn sal t .  
wos mediated via bis-phthalimido sulf ide o i th  imidazole catalyst .  

Oxidation 

I n t r o d u c t i o n  

As p a r t  o f  a n o t h e r  i n v e s t i g a t i o n ,  w e  r e q u i r e d  a sample of 

dimethyl  t r i s u l f i d e - c 1 6 ( l ) .  A s p e c i a l  f e a t u r e  of  t h i s  work d i c t a t e d  

t h a t  t h e  amount of  d i - , t r i - ,  and p o l y s u l f i d e s  be  minimized. While 

t h e r e  are many methods’ by which a l i p h a t i c  t r i s u l f i d e s  may b e  pre-  

pared ,  t h e  main o b j e c t i o n  t o  each procedure’ i s  t h a t  they  produce 

varying amounts of  p o l y s u f l i d e s  a s  i m p u r i t i e s  (sometimes t h e  main 

p r o d u c t ) .  A f u r t h e r  problem i n v o l v i n g  t h e  t a r g e t  molecule  i s  t h a t  

t h e  l o g i c a l  s u l f u r  c o n t a i n i n g  p r e c u r s o r  i s  r e l a t i v e l y  d i f f i c u l t  to  

handle  ( g a s ,  odor)  i n  a d d i t i o n  t o  be ing  t h e  l i m i t i n g  r e a g e n t  i n  t h e  

r e a c t i o n .  

A s y n t h e t i c  r o u t e  which p r o p e r l y  d e a l s  w i t h  t h e  above d i f f -  

i c u l t i e s  i s  o u t l i n e d  below. 

0 1975 by John Wiley & Sons, L td .  



96 D,N. Harpp and T.G. Back 

S :SCD, 
I I  
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2 - 

- 2 + 2 N a O H  2 C D 3 S H  

2 3 + &2s irnidazole, D3 D3 

1 - 4 '; - 

Methane thiol-c13 (2)  i s  g e n e r a t e d  i n  s i t u  i n  one v e s s e l ,  

passed i n t o  a f l a s k  c o n t a i n i n g  a pentane  s o l u t i o n  of  e - p h t h a l -  

imido s u l f i d e  (4). The l a t t e r  r e a g e n t  h a s  s e r v e d  a s  an e f f i c i e n t  

s u l f u r - t r a n s f e r  r e a g e n t  c o n v e r t i n g  t h i o l s  t o  t r i s u l f i d e s  . I n  t h i s  

s y s t e m ,  a pro t ium p i l o t  run  gave no p r o d u c t ,  however; t h e  u s e  o f  

imidazole  a s  a c a t a l y s t 3  a f f o r d e d  a modest y i e l d  of d imethyl  t r i -  

sulfide-c16 (I) ( 2 1 % ) .  

2 

This  m a t e r i a l  w a s  98.7% d e u t e r a t e d  (mass s p e c t r a ) 4 a  and > 9 9 %  

pure4b.  A t r a c e  of d imethyl  disulfide-c16 w a s  found. 

E x p e r i m e n t a l  

Methyl i s o t h i o u r e a  s u l f a t e - S - d 6 ( p ) . -  Thiourea(6 .28  g ,  82.5 

mmol) was mixed w i t h  3 m l  of H 2 0 .  To this w a s  added 6.009(45.4 mmol) 

of d imethyl  s u l f a t e - d 6 .  Within ". 1 min an exothermic  r e a c t i o n  

was observed which r e q u i r e d  c o o l i n g w i t h  an i c e - w a t e r  b a t h .  When 

t h e  i n i t i a l  r e a c t i o n  s u b s i d e d ,  t h e  s o l u t i o n  was r e f u l x e d  f o r  1 h r .  

The mixture  w a s  cooled  and 8 m l  o f  e t h a n o l  added;  i n s o l u b l e  m a t -  

e r i a l  w a s  f i l t e r e d  and washed w i t h  2x3 m l  o f  e t h a n o l .  The product  

was d r i e d  under vacuum a f f o r d i n g  8.459 (72%) o f  a w h i t e  s o l i d  mp 

248d (lit. 2358) .  
5 

Dimethy? t r i s u l f i d e - d 6 ? -  The thiouronium s a l t  z ( 8 . 3 9 9 ,  29.5 mmol) 

and NaOH(2.36g i n  12ml of D 2 0 ,  59mmol) w e r e  p l a c e d  i n  a round-bottom 
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50 m l  f l a s k .  The f l a s k  w a s  connected t o  a n  a i r  condenser ,  Dr i e r i t e  

dry ing- tube  and f i n a l l y  t o  a p r e s s u r e - r e s i s t a n t  v e s s e l  cooled  i n  a 

ace tone /dry- ice  b a t h .  T h i s  v e s s e l  was a t t a c h e d  t o  a t r a p  of l e a d  

a c e t a t e  s o l u t i o n  t o  p r e c i p i t a t e  e r r a n t  CD3SH. 

f l u s h e d  wi th  n i t r o g e n , t h e n  t h e  i n i t i a l  f l a s k  h e a t e d  f o r  2 h r  a t  

50-60°(oi l -bath t e m p e r a t u r e )  and f i n a l l y  f o r  1 h r  a t  r e f l u x .  A f t e r  

t h i s ,  a c lear  l i q u i d  (CD3SH) was observed i n  t h e  cooled  v e s s e l .  To 

t h i s  c o n t a i n e r  w a s  added s u l f i d e  4 (3 .24g,  lommol), i m i d a z o l e ( l . 3 6 q ,  

20mmol) and 5 0  m l  o f  pentane .  The f l a s k  was s e a l e d  and s t i r r e d  f o r  

2 0  h r  a t  room tempera ture .  The s o l u t i o n  was f i l t e r e d  and t h e  f i l t r a t e  

washed w i t h  1 0  m l  of  H 2 0  and d r i e d  over  sodium s u l f a t e .  

u l t i n g  l i q u i d  was d i s t i l l e d  through a s h o r t  Vigreux column u n t i l  

t h e  tempera ture  reached  39'. 

s u l f i d e  i n  t h e  d i s t i l l a t e .  The remaining l i q u i d  w a s  t r a n s f e r r e d  

t o  a 5 m l  f l a s k  and d i s t i l l e d  through a minimum hold-up s t i l l .  A 

f o r e r u n  was o b t a i n e d :  0.08g b16 26-28O: t h e  p r o d u c t  d i s t i l l e d  a t  

bll 60-61O: y i e l d  0.27g ( 2 1 % ) .  

The system was f i r s t  

The res- 

Vpc a n a l y s i s  showed no t r a c e  of  tri- 
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