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A FACILE SYNTHESIS OF 2,2'-BIPYRIDYL-3,3'-DICARBOXYLIC A C I D  

Submi t ted  by Franz  L .  Wimmer"  and Smi ta  W i m m e r  
(07/18/83) 

School  o f  N a t u r a l  Resources  
U n i v e r s i t y  of t h e  South  p a c i f i c  
SUVA, F I J I  

The s y n t h e s i s  of 2,2'-bipyridyl-3,3'-dicarboxylic a c i d  

( b i n i c o t i n i c  a c i d )  by t h e  o x i d a t i o n  of 1 , l O - p h e n a n t h r o l i n e  w i t h  

a l k a l i n e  permanganate  was f i r s t  d e s c r i b e d  by Smith and I n g l e t t ,  

who r e p o r t e d  y i e l d s  o f  80%. The p r e p a r a t i o n  o f  b i n i c o t i n i c  

acid by t h i s  method h a s  s u b s e q u e n t l y  been  r e p o r t e d  by s e v e r a l  

workers2  w i t h  y i e l d s  v a r y i n g  from 50-85%. 

t o  r e p r o d u c e  t h e  h i g h  y i e l d  r e p o r t e d  by Smith and I n g l e t t .  The 

main l o s s  i n  y i e l d  o c c u r s  i n  t h e  c o n v e r s i o n  of t h e  s i l v e r  s a l t  

1 

W e  have  been u n a b l e  

of b i n i c o t i n i c  a c i d  t o  t h e  f r e e  a c i d  by t r e a t m e n t  w i t h  hydrogen 

s u l p h i d e .  

W e  d e s c r i b e  h e r e  a s i m p l i f i e d  p r e p a r a t i o n  of  b i n i c o t i n i c  

a c i d  i n  good y i e l d  (75-80%) w i t h  t h e  e l i m i n a t i o n  of t h e  t e d i o u s  

work-up procedure .  

EXPERIMENTAL 

1 , l O - P h e n a n t h r o l i n e  monohydrate ( 1 6 . 0  g ,  0 . 0 8 1  m o l ) ,  so- 

dium hydroxide  ( 6 . 4  g ,  0 . 1 6  m o l )  and p o t a s s i u m  permanganate  

(38 .0  g ,  0.24 m o l )  w e r e  d i s s o l v e d  i n  water ( 7 0 0  m l )  and  t h e  

m i x t u r e  was b o i l e d  i n  a 1 . 5  1. Erlenmeyer  f l a s k  w i t h  s t i r r i n g  
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f o r  2.5 h r s .  The p r e c i p i t a t e  o f  manganese d i o x i d e  w a s  removed 

by f i l t r a t i o n  and t h e  f i l t r a t e  c o n c e n t r a t e d  t o  E. 300 m l .  The 

pH o f  t h e  s o l u t i o n  w a s  a d j u s t e d  t o  z. 2 w i t h  conc. hydrochlor -  

i c  a c i d  and d e c o l o u r i s i n g  c h a r c o a l  w a s  added. The m i x t u r e  w a s  

boiled,  f i l t e r e d  and c o n c e n t r a t e d  t o  z. 200 m l .  The w h i t e  

n e e d l e s  o f  b i n i c o t i n i c  a c i d  (75-80%) w e r e  f i l t e r e d ,  washed 

w i t h  c o l d  water and t h e n  c o l d  e t h a n o l  and d r i e d  i n  vacuo o v e r  

P205, mp. 262’ (dec.) , lit.’ 260-261O ( d e c . ) .  

Anal. - Calcd  f o r  C12H8N204: C ,  59.0; HI 3.3 

Found: C ,  58.9; H I  3.3.  
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