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REACTION OF N-(l-OXID0-4-PYRIDYLMETHYL)-3,5-DIMETHYLBENZAMI- 

DE U I T H  MALONONITRILE I N  ACETIC ANHYDRIDE 

* 
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cas .  U n i v e r s i d a d  Complutense, Madrid-3,  SPAIN 

A b s t r a c t  - R e a c t i o n  o f  N-(l-oxido-4-pyridylmethyl)-3.5-dime- 

t h y l b e n z a m i d e  w i t h  m a l o n o n i t r i l e  i n  a c e t i c  a n h y d r i d e  g i v e s  

5-cyano-2-(3,5-dimethylphenyl)-6-(4-pyridyl ) - 4 - ( 3 H ) - p y r i m i d i -  

none. 

As p a r t  of t h e  r e s e a r c h  now underway i n  t h i s  l a b o r a t o r y  on t h e  chemica i  b e h a v i o u r  

o f  N-(1-oxido-4-pyridylmethy1)benzamides t owards  compounds c o n t a i n i n g  a c t i v e  me- 

1 t h y l e n e  g r o u p  i n  a c e t i c  a n h y d r i d e  . t h e  r e a c t i o n  o f  N - ( 1 - o x i d o - 4 - p y r i d y l m e t h y 1 ) -  

3 .5 -d ime thy lbenzamide  w i t h  m a l o n o n i t r i l e  has  been s t u d i e d .  

N-(l-oxido-4-pyridylmethyl)-3,5-dimethylbenzamide & ( 0 . 0 1  mo le )  and m a l o n o n i t r i l e  

,? ( 0 . 0 1  mo le )  were h e a t e d  a t  80°C f o r  4 h  w i t h  d ime thy l f o rmamide  ( 1 0  ml. DMF) and 

a c e t i c  a n h y d r i d e  ( 1  m l ) ;  t h e  s o l v e n t  was removed i n  vacuo, and t h e  r e s i d u a l  o i l  

t r e a t e d  w i t h  e t h y l  a c e t a t e ;  a  w h i t e  c r y s t a l l i n e  s o l i d  (16 .5%)  was o b t a i n e d .  T h i s  

compound was r e c r y s t a l l i z e d  f rom DMF t o  g i v e  c r y s t a l s ,  mp >350DC, w h i c h  was i d e n -  

t i f i e d  as 5 - c y a n o - 2 - ( 3 , 5 - d i m e t h y l p h e n y l ) - 6 - ( 4 - p y r i d y l - 4 - 3 H ) - p y r i m i d i n o e  2 ,  by 

a n a l y s i s  o f  s p e c t r a l  d a t a  as shown i n  e x p e r i m e n t a l .  
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2 As r e p o r t e d  f o r  o t h e r  r e a c t i o n s  c a r r i e d  o u t  i n  t h e  same medium , t h e  f i r s t  s t e p  o f  

t h e  r e a c t i o n  mus t  be t h e  f o r m a t i o n  o f  t h e  a c e t a t e  2 ,  f o l l o w e d  by  t h a t  o f  t h e  a - d i -  

cyanomethy l  d e r i v a t i v e  2.  The i n t e r m e d i a t e  t h u s  formed undergoes an i n t e r n a l  c y -  

c l i z a t i o n  by  n u c l e o p h i l i c  a t t a c k  o f  oxygen t o  one O f  t h e  cyano  g roups  t o  g i v e  t h e  

i n t e r m e d i a t e  o x a z i n e  2 w i c h  g i v e s  by  r i n g  o p e n i n g  f o l l o w e d  by  a  new c y c l i z a t i o n ,  

v i a  n u c l e o p h i l i c  a d d i t i o n  o f  an a c e t a t e  i o n .  Spontaneous a r o m a t i z a t i o n  o f  1 i n  t h e  

r e a c t i o n  medium l e a d s  t o  p y r i m i d i n o n e  2 ,  a c c o r d i n g  t o  a mechanism s i m i l a r  t o  t h e  

one p roposed  by  S o t o  e t  f o r  t h e  f o r m a t i o n  o f  4H-pyrans  f rom u - b e n z o y l c i n n a m o -  

4  n i t r i l e s ,  o f  D i m r o t h  r e a r r a n g e m e n t  t y p e  . (Scheme 1) .  

Scheme 1 

The Presence o f  a  v a r i e t y  o f  d e h y d r o g e n a t i n g  agen ts  seems t o  have n o  e f f e c t  on t h e  

r e a c t i o n  y i e l d .  
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5 I n  o r d e r  t o  e n s u r e  i t s  r o l e  as an i n t e r m e d i a t e ,  i n d e p e n d e n t l y  p r e p a r e d  $ (0 .01  

mo le )  was r e f l u x e d  w i t h  m a l o n o n i t r i l e  ( 0 . 0 1  mole) i n  c h l o r o f o r m  ( 2 0  m l ) ;  2 was a c -  

t u a l l y  o b t a i n e d  i n  h i g h e r  y i e l d  ( 4 2 % ) .  

EXPERIMENTAL 

A l l  m e l t i n g  p o i n t s  were d e t e r m i n e d  i n  open c a p i l l a r y  on a  BUchi SMP-20 and a r e  un- 

c o r r e c t e d .  I R  s p e c t r a  were p e r f o r m e d  on a  P e r k i n - E l m e r  257.  Repo r ted  v a l u e s  a r e  

t h e  more i n t e n s e  o r  c h a r a c t e r i s t i c  peaks.  'H-NMR s p e c t r a  were r e g i s t r e d  on  a V a r i a n  

MAT 711. 

R e a c t i o n  o f  N -ox ide  k .  1.6 g  ( 0 . 0 1  mo le )  o f  N - ( 1 - o x i d o - 4 - p y r i d y l m e t h y 1 ) - 3 . 5 - d i m e -  

t h y l b e o r a m i d e ,  0 . 7  g  (0.01 mo le )  o f  m a l o n o n i t r i l e .  10 ml o f  d i m e t h y l f o r m a m i d e  and 

1 ml o f  a c e t i c  a n h y d r i d e  a r e  p l a c e d  i n  a  r o u n d  bot tomed f l a s k  and r e f l u x e d  a t  80°C 

d u r i n g  4  h .  A f t e r  s t a n d i n g  o v e r n i g h t  a t  room tempera tu re .  t h e  s o l v e n t  i s  removed 

i n  vacuo and t h e  r e s i d u a l  o i l  i s  t r e a t e d  w i t h  e t h y l  a c e t a t e ,  o b t a i n i n g  0.5 g  ( 1 6 . 5 % )  

o f  2-(3.5-dimethylphenyl)-5-cyano-6-(4-pyridyl)-43H-pyrimidinone, mp >35O0C 

(DMF). I R  ( p o t a s s i u m  b r o m i d e ) :  3220 (NH), 2230 (CN) and  1665 (CO) c m ' l ;  'H-NMR ( t r i -  

f l u o r a c e t i c  a c i d ) :  6 = 2.502 (5 ,  K H ,  2CH3), 7.529 ( s ,  l H ,  H4 -pheny l ) ,  7.987 (5 ,  ZH, 

Hz and H 6 - p h e n y l ) ,  8.897 (d ,  2H, H3 and H 5 - p y r i d i n e ) ,  9 . 2 0 0  (d ,  ZH, H2 and H 6 - p y r i -  

dCne) ppm; M S :  m/e = 302 (100  M + ) ,  274 ( 8 0 ) .  259 ( 1 5 ) ,  171  (751,  143 ( 2 0 ) .  132 

( 2 5 ) .  116 ( 2 0 ) ,  105 ( 1 5 ) .  77 ( 1 0 ) .  

Ana l .  Ca l cd .  f o r  C18H14N40: C, 71.51; H, 4.67; N, 18. 53. Found: C ,  71.22; H, 4 .82;  

N, 18.56. 

R e a c t i o n  o f  A c e t a t e  $. 3  g ( 0 . 0 1  mo le )  o f  N-(a-acetoxy-4-pyridylmethy1)-3.5-dime- 

t hy lbenza rn ide .  0 .66 g  ( 0 . 0 1  m o l e )  o f  m a l o n o n i t r i l e  and 2Oml o f  c h l o r o f o r m  were 

r e f l u x e d  d u r i n g  8  h .  A f t e r  e l i m i n a t i o n  o f  t h e  s o l v e n t  i n  vacuo, t h e  r e s i d u a l  o i l  

i s  t r i t u r a t e d  w i t h  benzene. g i v i n g  1 . 3  g  ( 4 2 % )  o f  2 .  
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