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A new method for the synthesis of/5,y'-bipyridyl by the Chichibabin 
reaction has been carried out, 

S e v e r a l  m e t h o d s  f o r  the  p r e p a r a t i o n  of /3 ,  7 ' - b i p y r i -  
dyl  a r e  d e s c r i b e d  in the  l i t e r a t u r e  [1 -4 ] .  In the  m a j o r -  
i ty of c a s e s ,  i t  is a b y p r o d u c t  of the r e a c t i o n .  The  only 
me thod  d e v e l o p e d  s p e c i a l l y  f o r  the s y n t h e s i s  of/3,  7 ' -  
b i p y r i d y l  is  the  condensa t i on  of f l - f o r m y l p y r i d i n e  wi th  
e thyl  f l - a m i n o c r o t o n a t e  [4]. T h i s  s y n t h e s i s  h a s  s e v e r a l  
s t a g e s  and g i v e s  low y i e l d s  and t h e r e f o r e  cannot  be of 
p r e p a r a t i v e  s i g n i f i c a n c e .  

Th is  p a p e r  d e s c r i b e s  a s y n t h e s i s  of fl, 7 ' - b i p y r i d y l  
which  is  ana logous  to the  p r e p a r a t i o n  of p o l y p y r i d y l s  
and p h e n y l p y r i d y l s  [5] f r o m  the  c o r r e s p o n d i n g  a l d e -  
hydes  and ke tones  by h e a t i n g  t h e m  wi th  a m m o n i a .  

O --CHO CH3CHO, NH~ ~ ~N 
AcONH4, 2 5 0  ~ 

Sta r t i ng  m a t e r i a l s  fo r  the  s y n t h e s i s  a r e  f i - f o r m y l -  
p y r i d i n e ,  a c e t a l d e h y d e ,  and a m m o n i a .  The  l a t t e r  a r e  
u sed  in e x c e s s  t ak ing  into accoun t  the  f ac t  tha t  they  
a r e  u s e d  up in the  f o r m a t i o n  of the b y p r o d u c t s  of the  
r e a e t i o n - - c o l l i d i n e s .  

As  in the  c a s e  of  the  p r e p a r a t i o n  of p o l y p y r i d i n e s ,  
a m m o n i u m  a c e t a t e  was  u s e d  as  c a t a l y s t .  The  r e a c t i o n  
was  c a r r i e d  out  a t  v a r i o u s  t e m p e r a t u r e s  (180-200  ~ C, 
250 and 300 ~ C).  B e s t  r e s u l t s  w e r e  ob ta ined  at  250 ~ C.  
The  y i e l d  of /3 ,  q / ' - b ipy r idy l  amoun t s  to f r o m  30 to 40% 
c a l c u l a t e d  on the  i n i t i a l / 3 - f o r m y l p y r i d i n e ,  c~, y, oz ' - co l -  
l i d i n e  is f o r m e d  as  a b y - p r o d u c t .  The  UV s p e c t r u m  of 

t h e / 3 , T ' - b i p y r i d y l  was  r e c o r d e d ;  it  showed  the  two 
m a x i m a  (Xmax 240 and 270 nm) c h a r a c t e r i s t i c  f o r  
/3, T ' - b i p y r i d y l .  

mole) of acetaldehyde. With cooling, 9.8 ml of a 26% solution of 
ammonia and 23.1 g (0.300 mote) of ammonium acetate was added to 

0 230 250 270 290 X, nm 

UV spectrum of/3, T'-bipyridyl. 

the mixture of aldehydes. The reaction mixture was heated at %0 ~ C 
for 3 hr and was then dissolved in ethanol. After the ethanol had been 

distilled off, the residue was treated with alkali to decompose the 

ammonium acetate, and the mixture was heated to drive off the am- 

monia liberated. The residue consisted of an oily mass the vacuum 
distillation of which yielded a,~;, a'-collldine with bp 66-67 ~ C (15 
ram) and ~, y'-bipyridyl with bp 144-146~ C (15 mm), which gradually 
crystallized in the receiver. The yield of ~,~;'-bipyridyl was 1.4 g 
(32%). Mp 61-62 ~ C (from petroleum ether). Readily soluble in water, 
ethanol, and benzene, and sparingly soluble in petroleum ether. 
Picrate-mp 208-209 ~ C. 
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EXPERIMENTAL 

Typical experiment. A 50-ml steel autoclave was charged with a 
mixture of 3 g (0.028 mole) of ~-formylpyridine and 13.1 g (0.298 1 M a r c h  1967 T a s h k e n t  State  U n i v e r s i t y  


