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A b s t r a c t  - A convenien t  s y n t h e s i s  o f  3 . 4 - b i p y r i d i n e  d e r i v a t i v e s  i s  

r e p o r t e d .  The a d d i t i o n  of l i t h i u m  s a l t  d e r i v e d  from 2-alkoxy-5- 

b romopyr id ines  & and t o  N-ethoxycarbonylpyridinium c h l o r i d e  

gave t h e  c o r r e s p o n d i n g  u n s t a b l e  1 .4 -d ihydropyr id ines  which were r e a d i l y  

o x i d i z e d  by a i r  t o  t h e  3 . 4 - b i p y r i d i n e s  & and e. Compounds & and @ 

can he c o n v e r t e d  i n t o  5-(4-pyridinyll-2(1H)-pyridones by h y d r o g e n o l y s i s  

and b y  a l k y l a t i a n  i n  b a s i c  c o n d i t i o n s .  

The t i t l e  compounds are p o t e n t i a l  s y n t h e t i c  p r e c u r s o r s  of  amir inone  i1 and 

mir inone  12'3. These c a r d i o t o n i c  a g e n t s  of c o n s i d e r a b l e  i n t e r e s t s  a r e  n o r m a l l y  

p r e p a r e d  t h e  m e d i f i c a t i o n s  o f  4 - s u b s t i t u t e d  p y r i d i n e s ,  s u c h  as 4 - p i ~ o l i n e ~ ' ~  . 
6  6 d-pyr idy lmalona ldehyde  a n d o ( - p y r i d y l a c r o l e i n  . A convenien t  method for t h e  

p r e p a r a t i o n  of  p y r i d i n e s  w i t h  s u b s t i t u e n t  a t  C-4 i n v o l v e s ,  as a key s t e p ,  a d d i t i o n  

of  l i t h i u m  d i a l k y l c u p r a t e s  t o  p y r i d i n e  i n  t h e  p r e s e n c e  of  methyl  c h l o r o f o r m a t e .  

7 This  method has a l s o  been e x t e n s i v e l y  s t u d i e d  by Akiba and comins8 u s i n g  s i m i l a r  

c o n d i t i o n s .  We wish  t o  r e p o r t  h e r e i n ,  a f a c i l e  p r e p a r a t i o n  of  t h e  t i t l e  compounds 

by t h e  a d d i t i o n  of t h e  l i t h i u m  s a l t  d e r i v e d  from 2-alkoxy-5-bromopyridines 3a9 and 

3b1° t o  _N-ethoxycarbonylpyridinium c h l o r i d e  s7. Bromopyridine was t r e a t e d  with - 
n - b u t y l l i t h i u m  ( 1 . 3  eq.) and a c a t a l y t i c  amount o f  5% cuprous i o d i d e  i n  THF a t  - 

-50°C f o r  1 h. Addi t ion  of t h i s  s o l u t i o n  t o  a preformed s o l u t i o n  of  p y r i d i n i u m  

s a l t  4 ( 1  eq.) i n  THF gave r ise t o  t h e  cor responding  1 . 4 - d i h y d r o p y r i d i n e  2 which 

was found t o  be h i g h l y  s e n s i t i v e  t o  a i r .  On exposure  t o  oxygen f o r  8 h ,  compound 

11.12 5a was r e a d i l y  o x i d i z e d  t o  g i v e  t h e  c r y s t a l l i n e  3 . 4 l b i p y r i d i n e  d e r i v a t i v e s  , - 
mp 60-61'C (hexane-dichloromethane), i n  an  o v e r a l l  y i e l d  o f  54%. S i m i l a r l y ,  

t r e a t m e n t  of t h e  l i t h i u m  s a l t  d e r i v e d  from bramopyr id ine  & and compound a 
fo l lowed by o x i d a t i o n  of  t h e  r e s u l t i n g  adduc t  gave r ise t o  3 .4 -b ipyr id ine  

6bl1, mp 104-106'C (hexane-dichloromethane). i n  59% y i e l d .  We have a l s o  - 
a t t e m p t e d  t h e  a d d i t i o n  r e a c t i o n s  u s i n g  N-phenaxycarbonylpyridinium c h l o r i d e  el3. 



However, i t  was found t h a t  t h e  y ie ld  of t h e  des i r ed  product @ and were 

considerably lower than those  obta ined previously .  I n  o rde r  t o  improve t h e  

aromat iza t ion of 34s and 5b-E. oxidants  such a s  2 -ch lo ran i l  and s u l f u r  

were a l s o  used. These reagents  were proved t o  be i n f e r i o r  t o  molecular oxygen. 

Hydrogenolysis of benzyl d e r i v a t i v e  i n  methanol using 5% palladium on charcoal  

gave d i r e c t l y  t h e  known pyridone 2 Lmp 259-26O0C(lit. . I4 260-261°C1 1 i n  64% y i e l d  

along wi th  p a r t i a l  recovery of 32% of t h e  s t a r t i n g  ma te r i a l .  The conversion of 

compound t o  t h e  corresponding pyridone de r iva t ives  7b and was shown t o  be 

equa l ly  f a c i l e .  The former compound 2 was r e a d i l y  produced i n  c r y s t a l l i n e  

form Imp 216-218'C(methanol-dich10romethane)1 i n  58% y ie ld .  Compound 3 was 

subjected  t o  treatment wi th  potassium carbonate and methyl iodide  i n  r e f lux ing  

e thano l  f o r  12 hl'. S imi la r ly ,  treatment of s with benzyl bromide and potassium 

carbonate r e s u l t e d  i n  t h e  formation of t h e  E-benzyl analog G, mp 262-264°C 

(hexane-ethyl a c e t a t e )  i n  8 4 %  y ie ld .  

6a R-CH3 - - 7a R-H 

6b R-CH2C6H5 7b R-CH - - 3 
7c R=CH2C6H5 - 
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