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Ketenimines are v a l u a b l e  s u b s t r a t e s  i n  s y n t h e t i c  o r g a n i c  

c h e m i s t r y  a s  t h e y  are a p t  t o  undervo a v a r i e t y  of nhotochemica l  

and thermal  c y c l o a d d i t i o n  r e a c t i o n s .  " Ketenimines are r e a d i l y  

a v a i l a b l e  by s e v e r a l  methods b u t  t h e s e  a re  n o t  a lways  a p p l i c a -  

b l e  t o  t h e  s y n t h e s i s  of t r i a l k y l k e t e n i m i n e s .  A s  a mat te r  of  

f a c t ,  o n l y  a l i m i t e d  number of t r i a l k y l k e t e n i m i n e s  have been 

d e s c r i b e d  i n  t h e  l i t e r a t c r e .  I n  many cases t h e  r a t h e r  v i q o r o u s  

r e a c t i o n  c o n d i t i o n s  have a dramatic i n f l u e n c e  on t h e  y i e l d s  of 

t h e  l a b i l e  k e t e n i m i n e s .  3 

R e c e n t l y  w e  r e p o r t e d  a f a c i l e  s y n t h e s i s  of t r i a l k y l k e t e n -  

imines 3 by r e a c t i o n  of a-cyanoenanines  - 1 w i t h  methylmagnesium 

M e L i .  L i b  

e t h e r  
CN - 

5 
R2 3 0 m i n .  R T  

1 - 
R 2  

i o d i d e  i n  e t h e r . 4  Ketenimines 3 w e r e  i so la ted  i n  27-61  % y i e l d  

b u t  t h e  f o r m a t i o n  o f  s i d e - p r o d u c t s  such  as imidoyl  c y a n i d e s  
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( t h e  imino tautomer of a-cyanoenamines 1) and N-subs t i t u t ed  

ca rboxy l i c  amides ( i . e .  t h e  products  of  t h e  a d d i t i o n  of  water 

t o  ketenimines)  rendered a vacuum d i s t i l l a t i o n  over  a s h o r t  

Vigreux column necessary .  

W e  now r e p o r t  an improved s y n t h e s i s  of t r i a l k y l k e t e n i m i -  

nes  ( 3 )  - from t h e  r e a c t i o n  o f  a-cyanoenamines (1) w i t h  methyl- 

l i t h i u m  (1.1 equ iv . )  i n  e t h e r .  The r e a c t i o n  i s  complete a f -  

t e r  0.5 h r  a t  room tempera ture  i n s t e a d  o f  2 h r s  a t  r e f l u x  i n  

t h e  case of t h e  Grignard reagent .  T r i a lky lke ten imines  2 are 

ob ta ined  i n  improved y i e l d s  (65-88%) f r e e  of  s ide-products .  

The r e a c t i o n  proceeds by enamine an ion  (2) formation fol lowed 

by expu l s ion  of cyanide  t o  gene ra t e  ke ten imines .  This  mi ld  

method enab le s  t h e  i s o l a t i o n  of  o the rwise  r a t h e r  l a b i l e  k e t -  

enimines,  which are s t a b l e  a t  room tempera ture  f o r  a long 

pe r iod  of t i m e  (Table  I ) .  

TABLE I .  Syn thes i s  of Tr i a lky lke ten iminesa  

R Yie ld  bp O C  (mmHg) R1 R2 

- 3a M e  M e  - t-Bu 5 2  % 60- 6 3  ( 6 0 )  

- i - P r  7 7  % 80-  84 ( 9 0 )  - 3b M e  E t  

- t-Bu 7 3  % 80- 8 5  ( 6 5 )  - 3c M e  E t  

- 3d M e  E t  cyc loHexy 1 6 5  % 9 8 - 1 0 0  ( 1 2 )  

3e E t  E t  i - P r  88 % 58- 62  ( 1 5 )  

Compounds 3 w e r e  c h a r a c t e r i z e d  by NMR, I R  and mass spec t ro -  
m e t r y  and t h e  r e s u l t s  were i d e n t i c a l  i n  a l l  a s p e c t s  w i t h  our  
p rev ious ly  r epor t ed  da ta .4  
Compound g w a s  ob ta ined  by d i r e c t  vacuum d i s t i l l a t i o n  from 
t h e  r e a c t i o n  mixture  wi thou t  aqueous work-up. However, t h e  
r e s i d u a l  s o l i d  ino rgan ic  d e p o s i t  could  n o t  b e  f r e e d  from 
s u b s t a n t i a l  amounts of  2, making t h e  aqueous work-up ad-{an- 
tageous.  
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EXPERIMENTAL 
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T r i a l k y l k e t e n i m i n e s  ( 3 ) .  C e n e r a l  Procedure.-  To a n  i c e - c o l d  

s o l u t i o n  o f  0 . 1  mol of a-cyanoenamine A, p r e p a r e d  by r e a c t i o n  

of an  a - c h l o r o a l d i m i n e  w i t h  p o t a s s i u m  c y a n i d e  i n  methanol ,5  i n  

1 2 0  m l  o f  d r y  e t h e r  ( d i s t i l l e d  from sodium w i r e ) ,  w a s  added 

dropwise 6 1 . 1  m l  o f  1.8 M m e t h y l l i t h i u m  ( 0 . 1 1  m o l )  i n  e t h e r  

(complex w i t h  l i t h i u m  bromide as  r e c e i v e d  from A l d r i c h ) .  The 

r e a c t i o n  m i x t u r e  w a s  s t i r r e d  f o r  0 .5  h r  a t  room t e m p e r a t u r e  af- 

ter  which it was poured i n t o  150 m l  o f  ice  w a t e r .  The e t h e r e a l  

l a y e r  w a s  s e p a r a t e d  and  t h e  aqueous phase  w a s  e x t r a c t e d  w i t h  50 

m l  o f  e t h e r .  

and  t h e  k e t e n i m i n e s  - 3 were d i s t i l l e d .  
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