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SYNTHESIS OF THIOAMIDES FRON N ITRILES AND HYDROGEN SULPHIDE 

I N  THE PRESENCE OF PHASE-TRANSFER CATALYSTS 

L u i g i  Cassar ,  S t e f a n 0  Panoss ian ,  C laud io  Giordano 

Montedison, D ipa r t imen to  d i  Chimica Organica,  I s t i t u t o  Kice rche  

Guido Donegani, V i a  GcFauser  4, 2 8 1 0 0  Novara, I t a l y  

( 1 )  The s y n t h e s i s  of t h i o a m i d e s  from n i t r i l e s  g e n e r a l l y  i n v o l v e s  

base  c a t a l y z e d  r e a c t i o n  of  n i t r i l e s  w i t h  hydrogen s u l p h i d e  i n  

a p o l a r  o r g a n i c  s o l v e n t .  

The known p r e p a r a t i o n s  a r e  u s u a l l y  accomplished under  p r e s s u r e  

by h e a t i n g ,  i n  a c l o s e d  r e a c t o r ,  an a l c o h o l i c  s o l u t i o n  o f  n i t r i  - 
l e  and of hydrogen s u l p h i d e  or of an ammonium hydrogen s u l p h i d e  

o the rwise ,  at, a tmosphe r i c  p r e s s u r e ,  by r e a c t i n g  n i t r i l e  d i s s o l v e d  

i n  p y r i d i n e  w i t h  hydrogen s u l p h i d e  i n  t h e  p re sence  of t r i e -  

t hylamine . 
We wish(3 )  t o  r e p o r t  on t h e  a p p l i c a t i o n  of phase t r a s f e r  method 

( 4 )  t o  t h e  r e a c t i o n  of  n i t r i l e s  w i t h  hydrogen s u l p h i d e .  

( 2 )  

When an he te rogeneous  mix tu re  of an aqueous s o l u t i o n  of sodium 

s u l p h i d e ,  a phase  t r a n s f e r  c a t a l y s t ,  n i t r i l e  d i s s o l v e d  i n  an 

o r g a n i c  s o l v e n t  and hydrogen s u l p h i d e  ( 1 - 2  a t a )  is s t i r r e d  

v i g o r o u s l y ,  a t  70°,  t h e  co r re spond ing  th ioamide  is o b t a i n e d  i n  

h i g h  y i e l d .  

G e n e r a l l y  t h i o a m i d e s  a r e  i n s o l u b l e  i n  t h e  r e a c t i o n  medium and 

can  be c o n v e n i e n t l y  i s o l a t e d  by f i l t r a t i o n ;  t h e  mother l i q u o r s  

(aqueous and o r g a n i c  phases)  can  b e  r e u t i l i z e d ,  a f t e r  a d d i t i o n  

of a new amount of  n i t r i l e .  
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Nitr i les  are g e n e r a l l y  used d i s s o l v e d  i n  benzene, 1,2-dichlox-o- 

benzene o r  d i p h e n y l e t h e r ;  s o l v e n t  can  be avoided when l i q u i d  ni- 

t r i l e s  are used. 

Tricaprilylmethylammonium c h l o r i d e ,  tetrabutylammonium c h l o r i d e  

and  dibenzo-18-crown-6 are used as phase t r a n s f e r  c a t a l y s t s .  

I n  t h e i r  absence  fo rma t ion  of  t h i o a m i d e s  i s  ve ry  s l o w .  

The convenience and h igh  y i e l d s  O F  our phase t r a n s f e r  procedure 

sugges t  t h a t  t h i s  w i l l  be a method of c h o i c e  f o r  r o u t i n e  synthe- 

sis of t h ioamides .  
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