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A  NEW COMPOUND FROM AN OLD REACTION: THE CONDENSATION OF o-CYA-  

NOACETOPHENONE WITH EENZALDEHYDE. 
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D e p a r t a m e n t o  de q u i m i c a  O r g s n i c a .  F a c u l t a d  de q u i m i c a .  U 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  

A b s t r a c t  - i h e  r e a c t i o n  o f  w - c y a n o a c e t o p h e n o n e  w i t h  b e n z a l d e h y d e  

a f f o r d s  a  4 H - p y r a n  t o g e t h e r  w i t h  t h e  n o r m a l  c o n d e n s a t i o n  p r o d u c t  

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

known  f o r  m o r e  t h a n  s i x t y  y e a r s  s i n c e  i t  was r e p o r t e d  b y  K a u f f m a n n  i n  1 9 1 7  
1 

(Scheme 1 ) .  

Scheme 1 

T h i s  r e a c t i o n  was a p p a r e n t l y  n o t  u s e d  a g a i n  u n t i l  1 9 5 0  '. S i n c e  t h e n ,  t h e  r e a c t i o n  

was u s e d  many t i m e s  t o  p r e p a r e  a - b e n z o y l c i n n a m o n i t r i l e  ( 1 1 )  '-I9 w i t h  a  g o o d  y i e l d  

o f  t h i s  compound ,  a n d  n o  s i d e  r e a c t i o n s  w e r e  r e p o r t e d .  

I n  c o n n e c t i o n  w i t h  a  p r o j e c t  now u n d e r w a y ,  we used t h e  a b o v e  m e n t i o n e d  r e a c t i o n  t o  

p r e p a r e  1 1 .  T h i s  compound  was a c t u a l l y  o b t a i n e d  i n  y i e l d s  r a n g i n g  f r o m  6 2 %  t o  8 0 %  

by c a r r y i n g  o u t  t h e  r e a c t i o n  a t  e i t h e r  r o o m  t e m p e r a t u r e  o r  r e f l u x  t e m p e r a t u r e .  I n  

e i t h e r  c a s e ,  I 1  c r y s t a l l i z e s  n i c e l y  f r o m  t h e  r e a c t i o n  m e d i u m .  H o w e v e r ,  c h r o m a t o -  

g r a p h i c  e x a m i n a t i o n  o f  t h e  r e a c t i o n  m i x t u r e  showed t h e  p r e s e n c e  o f  a n o t h e r  p r o d u c t  

i n  s i z e a b l e  q u a n t i t y .  T h i s  compound  c o u l d  b e  i s o l a t e d  i n  a  p u r e  s t a t e  f r o m  t h e  

m o t h e r  l i q u o r s  a f t e r  s e p a r a t i n g  1 1 .  ( I n  a  t y p i c a l  e x p e r i m e n t ,  a f t e r  r e f l u x  f o r  4  

h o u r s  1 . 6  g .  o f  t h i s  compound  a n d  1 5 . 7  g .  o f  I 1  w e r e  o b t a i n e d ) .  

The m i c r o a n a l y t i c a l  a n d  mass  s p e c t r a l  d a t a  (C,  79 .25%;  H,  4 . 9 0 % ;  N, 7 . 5 7 % ;  M ~ ,  3 7 8 )  

a r e  i n  a g r e e m e n t  w i t h  t h e  m o l e c u l a r  f o r m u l a  CZ5Hl8N2O2. 

S p e c t r o s c o p i c  d a t a  o f  t h i s  compound  l e a d  t o  a  s t r u c t u r e  o f  2 - a m i n o - 4 H - p y r a n  ( V ) .  

The I R - s p e c t r u m  ( p o t a s s i u m  b r o m i d e  p e l l e t )  shows a  s t r o n g  c o n j u g a t e d  c a r b o n y l  

s t r e t c h i n g  b a n d  a t  1 6 4 0  c m - I  a n d  a  c y a n o  s t r e t c h i n g  b a n d  a t  2215  ~ m ' l .  T h i s  g r o u p  
1 

a l s o  g i v e s  r i s e  t o  a  b r o a d  s i n g l e t  a t  9 . 1  ppm i n  t h e  H-NMR s p e c t r u m  ( i n  DMSO-d6 a t  

6 0  M H z ) .  The 1 5  h y d r o g e n s  o f  t h e  t h r e e  a r o m a t i c  r i n g s  a p p e a r  a s  a  m u l t i p l e t  a t  

6 . 6  - 7 . 9  ppm a n d  t h e  h y d r o g e n  a t o m  l o c a t e d  i n  p o s i t i o n  4  o f  t h e  p y r a n  r i n g  g i v e s  



Scheme 2 

r i s e  t o  a  s h a r p  s i n g l e t  a t  4 . 5 6  ppm, w h i c h  i s  i n  good a g r e e m e n t  w i t h  t h e  r e p o r t e d  

v a l u e s  f o r  t h i s  k i n d  o f  On t h e  o t h e r  h a n d ,  t h e  13c  NMR s p e c t r u m  o f  V 

( i n  DMSO-d6 a t  20  M H ~ )  shows,  b e s i d e s  t h e  a r o m a t i c  c a r b o n s ,  a  c h a r a c t e r i s t i c  s i n g l e t  

o f  t h e  c y a n o  c a r b o n  a t  1 1 7 . 6 4  ppm, a n d  a  c a r b o n y l  c a r b o n  a t  1 9 3 . 6 3  ppm, w h i c h  a r e  

i n  good a g r e e m e n t  w i t h  l i t e r a t u r e  d a t a  2 2 ' 2 3 .  The C 4  c a r b o n  o f  t h e  h e t e r o c y c l i c  r i n g  

a p p e a r s  a t  4 1 . 3 4  ppm, t h e  C 2  and  C 6  p e a k s  a p p e a r  a t  1 5 6 . 4 3  and  1 6 0 . 7 0  ppm a n d  t h e  

C 3  and  C 5  c a r b o n s  g i v e  r i s e  t o  a n o t h e r  p a i r  o f  p e a k s  a t  9 2 . 9 9  a n d  8 5 . 4 2  ppm, w h i c h  
2 2  a g r e e  w i t h  c a l c u l a t e d  v a l u e s  . 

The f o r m a t i o n o f  p y r a n  V ,  c a n  be e x p l a i n e d  b y  a  r e a c t i o n  s e q u e n c e  (Scheme 2 )  b e g i n -  

n i n g  w i t h  t h e  K n o e v e n a g e l  c o n d e n s a t i o n  o f  w - t y a n o a c e t o p h e n o n e  ( I )  w i t h  b e n z a l d e h y d e .  

The r e s u l t i n g  a - b e n r o y l c i n n a m o n o n i t r i l e  ( X I )  u n d e r g o e s  a  M i c h a e l ' s  a d d i t i o n  o f  

a n o t h e r  m o l e c u l e  o f  I, t o  g i v e  a d d u c t  1 1 1 .  C y c l i z a t i o n  o f  1 1 1  t h r o u g h  a  n u c l e o -  

p h i l i c  a t t a c k  b y  t h e  c a r b o n y l  o x y g e n  a t  t h e  c y a n o  g r o u p  a f f o r d s  t h e  2 - a m i n o - 4 H -  

p y r a n  r i n g .  

T h i s  r e s u l t ,  w h i c h  a m o u n t s  t o  c y c l i z a t i o n  o f  a  5 - o x o n i t r i l e ,  i s  i n  good  a g r e e m e n t  

w i t h  t h e  known  b e h a v i o u r  o f  t h e s e  compounds .  They  seem t o  u n d e r g o  s u c h  a  c y c l i z a -  

t i o n Z 4  i f  t h e  e n o l i c  f o r m  o f  t h e  c a r b o n y l  g r o u p  i s  s t a b i l i z e d  b y  a n  a d e q u a t e  s u b -  

t i t u e n t ,  s u c h  a  c y a n o ,  e t h o x y c a r b o n y l  o r  p h e n y l  g r o u p  i n  t h e  a - p o s i t i o n  w i t h  r e s p e c t  
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t o  t h e  c a r b o n y l  g r o u p .  

S u p p o r t  o f  t h i s  w o r k  b y  t h e  C o m i s i 6 n  A s e s o r a  d e  I n v e s t i g a c i d n  C i e n t i f i c a  y T e c n i c a  

d e  l a  P r e s i d e n c i a  d e l  G o b i e r n o  i s  g r a t e f u l l y  a c k n o w l e d g e d .  
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