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SYNTHESIS OF HETEROCYCLIC COMPOUNDS XIX' 

PREPARATION OF 4,6-DIARYL-3,5-DICYANO-2-PYRIDONES 

C .  Seoane, J. L .  S o t o *  and  M. P. Zamorano 

D e p a r t a m e n t o  de Q u i m i c a  O r g d n i c a .  F a c u l t a d  de Q u i m i c a  

l l n i v e r s i d a d  C o m p l u t e n s e .  M a d r i d - 3 .  S p a i n .  

R e a c t i o n  o f  c y a n o a c e t a m i d e  a i  t h  c r b e n z o y l c i n n a m o n i  t r i l e s  ( I )  

l e a d s  t o  a  new s e r i e s  o f  4,6-diaryl-3,5-dicyano-2-pyridones ( IV )  

The i n i t i a l  M i c h a e l ' s  a d d i t i o n  i s  f o l l o w e d  b y  a  c y c l i z a t i o n  

t o  a  6 - h y d r o x y - 2 - p i p e r i d o n e  r i n g  ( I I ) ,  whose a c i d  d e h y d r a t i o n  

g i v e s  r i s e  t o  3 , 4 - d i h y d r o - 2 - p y r i d o n e s  ( 1 1 1 ) .  The l a t t e r  a r e  ea 

s i l y  a r o m a t i z e d  t o  4,6-diaryl-3,5-dicyano-2-pyridones ( I V )  b y  

t r e a t m e n t  w i t h  s o d i u m  n i t r i t e  i n  s u l f u r i c  a c i d .  

The r e a c t i o n s  o f  c r b e n z o y l c i n n a m o n i t r i l e s  ( I )  w i t h  e i t h e r  m a l o n o n i t r i l e  o r  e t h y l  
c y a n o a c e t a t e  h a v e  been d e s c r i b e d  i n  p r e v i o u s  p a p e r s 2 s 3 a n d  l e a d  t o  a  n e r  s y n t h e s i s  

o f  2 - a m i n o - 4 H - p y r a n s ,  t h r o u g h  t h e  c y c l i z a t i o n  o f  t h e  c o r r e s p o n d i n !  M i c h a e l  a d d u c t  

by  n u c l e o p h i l i c  a t t a c k  o f  t h e  c a r b o n y l  oxygen  a t  t h e  c y a n 0  g r o u p  o f  t h e  m a l o n o n i -  

t r i l e  o r  e t h y l  c y a n o a c e t a t e .  I n  a  s i m i l a r  way, 2 - a m i n o f u r a n s  a r e  o b t a i n e d  f r o m  the 

r e a c t i o n  o f  c y a n i d e  a n i o n  w i t h  o-benroylcinnamonitriles4. 

We r e p o r t  h e r e  t h e  r e s u l t s  o b t a i n e d  w i t h  t h e  use o f  c y a n o a c e t a m i d e  as t h e  a c t i -  

ve m e t h y l e n e  compound.  

C y a n o a c e t a m i d e  r e a c t s  b y  M i c h a e l ' s  a d d i t i b n  w i t h  a  s e r i e s  o f  w b e n z o y l c i n n a m o -  

n i t r i l e s  ( I a - f ) ,  w h i c h  a r e  e a s i l y  p r e p a r e d  t h r o u g h  a K n o e u e n a g e l  c o n d e n s a t i o n  o f  

an a r o m a t i c  a l d e h y d e  a n d  w - ~ y a n o a c e t o p h e n o n e s 5 - ~  . The r e s u l t i n a  a d d u c t s  c y c l i z e  

i n  s i t u  (Scheme I )  b y  a t t a c k  o f  t h e  a m i d i c  n i t r o g e n  t o  t h e  c a r b o n y l  g r o u p  t o  g i v e  

t h e  n o v e l  6 - h y d r o x y - 2 - p i p e r i d o n e s  ( 1 1 )  shown i n  T a b l e  I .  The r e a c t i o n  i s  c a r r i e d  

o u t  i n  m e t h a n o l  a t  r oom t e m p e r a t u r e  w i t h  a  few d r o p s  o f  p i p e r l d i n e  as t h e  b a s i c  

c a t a l y s t .  Compounds 11  p r e c i p i t a t e  f r om t h e  r e a c t i o n  medium i n  h i g h  y i e l d  and  c a n  

be o u r i f i e d  b y  r e c r y s t a l l i z a t i o n  i n  an appropr ia te  s o l v e n t  ( N o t e  1 ) .  T h e i r  NMR spec 

t r a  ( i n  DMSO-d,) show a  m u l t i p l e t  a t  6 .8 -7 ,9  ppm c o r r e s p o n d i n g  t o  t h e  a r o m a t i c p r g  

t o n s  and a  c o m p l e x  m u l t i p l e t  ( m i x t u r e  o f  s t e r e o i s o m e r s )  a t  3 .7-4 ,8  ppm due t o  the 

t h r e e  p r o t o n s  o f  t h e  r i n g .  The peak due t o  t h e  h y d r o x y l  g r o u p  a p p e a r s  w i t h i n  t h e  

a r o m a t i c  m u l t i p l e t  and  c a n  b e  i d e n t i f i e d  w i t h  TF4. The NH o f  t h e  r i n g  a p p e a r s  as 

a  s i n g l e t  a t  9-9,l ppm. 

T h i s  r e a c t i o n  d o e s n ' t  t a k e  p l a c e  w i t h  crbenzoyl-p-nitrocinnamonitrile ( I e ) .  I n  

t h i s  c a s e ,  a - c y a n o - p - n i t r o c i n n a m a m i d e  ( V I I ) ,  f o r m e d  t h r o u s h  a  r e t r o - M i c h a e l  d e c o c  

p o s i t i o n  o f  t h e  a d d u c t , i s  i s o l a t e d  i n s t e a d  o f  t h e  6 - h y d r o x y - 2 - p i p e r i d o n e  (Scheme 

1 1 ) .  

T r e a t m e n t  o f  h y d r o x y p i p e r i d o n e s  1 1  w i t h  s o d i u m  n i t r i t e l s u l f u r i c  a c i d  i n  a c e t i c  
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a c i d  r e s u l t s  i n  t h e i r  t r a n s f o r m a t i o n  i n t o  a  new s e r i e s  o f  4,6-diaryl-3.5-dicyano-2- 

p y r i d o n e s  ( I V )  t h r o u g h  d e h y d r a t i o n  and  a r o m a t i z a t i o n  i n  a l m o s t  q u a n t i t a t i v e  y i e l d  

(Scheme I, T a b l e  I ) .  The p r e p a r a t i o n  o f  I V  s t a r t i n g  f r o m  I 1  can  a l s o  be a c h i e v e d i n  

t w o  s t e p s :  d e h y d r a t i o n  o f  compounds I 1  w i t h  50% s u l f u r i c  a c i d  g i v i n g  a  h i g h  y i e l d  

o f  4,6-diaryl-3,5-dicyano,-3,4-dihydro-2-pyridones ( I l l )  and  s u b s e q u e n t  a r o m a t i f a -  

t i o n  t o  I V  b y  t r e a t m e n t  w i t h  s o d i u m  n i t r i t e l s u l f u r i c  a c i d  ( N o t e  2 ) .  I t  s h o u l d  b e  

p o i n t e d  o u t  t h a t  d i h y d r o p y r i d o n e s  I 1 1  a r e  o b t a i n e d  as  a  c i s - t r a n s  m i x t u r e ,  as r e -  

v e a l e d  b y  t h e  NMR s p e c t r a .  The s i o n a l s  due t o  t h e  h y d r o g e n s  l o c a t e d  a t  p o s i t i o n s  

3 and  4  a p p e a r  as two  p a i r s  o f  d o u b l e t s  b e t w e n  4,3 and 5,3 ppm ( J = 7  Hz a n d  J - 1 2 H z ) .  

From i n t e g r a t i o n  o f  t h e s e  s i g n a l s  f o r m a t i o n  o f  e q u a l  amounts  o f  + and trans i s o -  

mers i s  i n f e r r e d .  

If t h e  a c i d  d e h y d r a t i o n  o f  I 1  i s  p e r f o r m e d  w i t h  98% s u l f u r i c  a c i d ,  t h e  r e a c t i o n  

i s  accompan ied  by  h y d r o l i s i s  o f  a  c y a n o  g r o u p ,  t o  g i v e  4 , 6 - d i p h e n y l - 3 - c a r b o x a m i d o -  
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TABLE I* 

I I I I I I v 
R R '  M.P. ( "C )  Y i e l d  ( % )  M.P . ( "C )  Y i e l d  ( % )  M . P . ( " c )  Y i e l d  ( % ) * *  

a H  H 147 -  8  9 1  183-  4  80  2 5 2 - 3  
( m e t h a n o l )  ( m e t h a n o l )  ( e t . ace ta te )  8 1  

b  CH3 H  1 3 3 - 4  9 1 141-  3  9 3  308-  10 100 
( m e t h a n o l )  ( b e n z e n e )  ( a c e t o n e )  

C l  H 201 -  2  9 8  1 7 1 - 3  9 4  338 -9  9 0  
( m e t h a n o l )  ( m e t h a n o l )  ( m e t h a n o l )  

d  CH30 H  133-  4  7 1 170 -  2  9 1 325 -6  100 
( m e t h a n o l )  ( m e t h a n o l )  ( m e t h a n o l )  

...- - - .--. e  NO2 H  - - ---. - - 

f H  CH3 124-  5 6 0 2 1 6 - 8  8 9  2 8 9 - 9 1  100 
( m e t h a n o l  ) ( e t h a n o l )  ( b e n z e n e )  

* A l l  m e l t i n g  p o i n t s  w e r e  d e t e r m i n e d  b y  t h e  c a p i l l a r y  me thod  and  a r e  u n c o r r e c t e d  

* * Y i e l d s  o b t a i n e d  i n  t h e  p r e p a r a t i o n  o f  I V  f r o m  111  

5 - c y a n o - 3 , 4 - d i h y d r o - 2 - p y r i d o n e  ( V I ) .  The c y a n o  g r o u p  t h a t  u n d e r g o e s  h y d r o l y s i s  i s  

t h e  one a t  t h e  p o s i t i o n  3 ,  b e c a u s e  d i h y d r o p y r i d o n e  V I  can  b e  o b t a i n e d  i n  t w o  s t e p s  

by  r e a c t i o n  o f  ma lonamide  w i t h  a-benzoylcinnamonitriles ( I a )  f o l l o w e d  b y  d e h y d r a - -  

t i o n  o f  t h e  r e s u l t i n q  6 - h y d r o x y - 2 - p y p e r i d o n e  ( V )  w i t h  50% s u l f u r i c  a c i d .  

Work i n  p r o g r e s s  i n d i c a t e s  t h a t  t h e  s y n t h e s i s  r e p o r t e d  c a n  be a p p l i e d  t o  t h e  re 

a c t i o n  o f  e t h y l  u - b e n z o y l c i n n a m a t e s  w i t h  e i t h e r  c y a n o a c e t a m i d e  o r  ma tonamide .  
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-20°C.  
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