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Oxidat ions  o f  2,5- and 5,6- dihalo-3-methylpyridines t o  t h e  respec- 

t i v e  2,5- and 5,6- d i h a l o n i c o t i n i c  ac ids  w i t h  aqueous potassium 

permanganate proceed i n  low y i e l d s  (10-50%)'-5. 

butylamnonium permanganate (TBAP) i n  p y r i d i n e 6  s i g n i f i c a n t l y  improves 

t h e  y i e l d s  o f  t h e  aforementioned o x i d a t i o n s  (Tab le  1 ) .  

The use o f  t e t r a -  

I R" 0 pyridine, 75-80' R''aR' I 1  

R '  (BU ) 4 ~ + ~ ~ 4 -  

R 

a) a) R = C1; R '  = Br; R" = COOH 
b) b )  R = Br; R '  = Br; R" = COOH 
c) c) 
d) d) R = C1; R' = COOH; R "  = Br 
e) e) R = Br; R '  = COOH; R" = Br 
f) f) R = F; R'  = COOH; R" = Br 

g) g) R = Cl; R '  = COOH; R" = I 
h) R = Br; R '  = CH3; R" C1 h) R = Br; R '  = COOH; R" = C1 

Comparative Yields ( % )  o f  Nicotinic Acids (11) from Oxidations 
Method I I a  I I b  I I c  1Id IIe I I f  IIg I Ih  
KMn04 50' 45' 16' 2 5 '  30' 28' 30' 4 3 5  
TBAP 62 72 66 61 64 73 72 60 

R = C1; R '  = Br; R" = CH3 
R = Br; R'  = Br; R" = CH3 
R = Br; R '  = CH3; R" = I 
R = C1; R '  = CH3; R" = Br 
R = Br; R '  = CH3; R" = Br 
R = F; R '  = CH3; R" = Br 
R = C1; R '  CH3; R" = I 

R Br; R '  = COOH; R" = I 

Table 1. 
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EXPERIMENTAL 

5,6-Dibromonicotinic acid (IIb).Typical Procedure.-A solution of 8.639 
(24 mnol) of f resh ly  prepared 6 TBAP (dried i n  vacuo) i n  dry pyridine 

(110 ml ) was added dropwise over a period of  1 .5  hr. under nitrogen t o  

a magnetically s t i r r e d  solut ion of 5,6-di bromo-3-methyl pyridine 

( Ib ,  2.09, 8 m l )  i n  dry pyridine (30 m l )  maintained a t  75-80" ( o i l  

bath).  The resulting mixture was s t i r r e d  under nitrogen f o r  an additional 

hour a t  75-80'. 

and this  was followed by the slow additior! of 6 M HC1 (400 ml) w i t h  

s t i r r i n g .  The resulting c l e a r  solution was re f r igera ted  overnight 

whereupon the crude product I I b  c rys t a l l i zed  a s  small needles, which 

were co l lec ted  by f i l t r a t i o n .  

(400 m l )  followed by evaporation of the solvent afforded an additional 

amount of product. Recrystal l izat ion of the combined crude material  from 

aqueous ethanol yielded 1.629 (72%) of pure 5,6-dibromonicotinic acid,  

-- 

After cooling t o  15', sodium b i s u l f i t e  (139) was added 

7 

Extraction of the f i l t r a t e  w i t h  ether 

I mp. 171-172', l i t .  mp. 173-174'. The IR spectrum was ident ical  t o  tha t  

of an authentic sample. 

products. ) 

(IR ver i f ica t ion  of i den t i ty  was done w i t h  a l l  
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