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PREPARATION O F  3-BROMO-4-NITROPYRIDINE 1-OXIDE 

S u b m i t t e d  b Roy W .  D a i s l e y "  a n d  J a f a r  R.  H a n b a l i  
mimn? . . -  

Depar tmen t  of Pharmacy,  B r i g h t o n  P o l y t e c h n i c  
L e w e s  Road, B r i g h t o n ,  S u s s e x  BN2 4GJ, ENGLAND 

The p r e p a r a t i o n  o f  3 - b r o m o - 4 - n i t r o p y r i d i n e  1 - o x i d e  (111) 

f rom 3 -b romopyr id ine  ( I )  h a s  b e e n  d e s c r i b e d  by several  w o r k e r s .  

; 0 2  aB- DBr-Ur N 

I I11 

0- 
I1 I I 

0- 

I n  t h e  i n i t i a l  s y n t h e s i s  , t h e  i n t e r m e d i a t e  3 -b romopyr id ine  1- 
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ox ide  (11) was i s o l a t e d  a s  t h e  hydroch lo r ide  s a l t  which was 

then  n i t r a t e d  and assumed t o  g ive  111; t h e  o v e r a l l  y i e l d  was 
.. L low. This  r o u t e  was modif ied by den E!ertog e t  a l .  who re- 

p o r t e d  t h a t  t h e  conversion o f  I t o  I1 took t e n  days us ing  per -  

p h t h a l i c  a c i d  and t h e  p h t h a l a t e  s a l t  was then  n i t r a t e d  us ing  

fuming n i t r i c  a c i d .  The o v e r a l l  y i e l d  of  I11 was only  3 0 % ,  

even a f t e r  e t h e r  e x t r a c t i o n  of t h e  mother l i q u o r .  Okuda e t  

- a l .  improved t h e  o v e r a l l  y i e l d  s l i g h t l y  by us ing  p e r a c e t i c  

a c i d  f o r  t h e  o x i d a t i o n  s t e p ,  i s o l a t i n g  I1 as  t h e  hydrochlor ide  

and n i t r a t i n g  t h e  hydrochlor ide  s a l t .  Matsumura4 r epea ted  t h e  

method of  9kuda e t  a1.3 and ob ta ined  a 53% o v e r a l l  y i e l d .  

- 

-- 
We now r e p o r t  a s i m p l i f i e d  one-pot method which gave con- 

s i s t e n t  y i e l d s  of I11 over  75%.  

EXPERIMENTAL SECTION 

CAUTTUN: 

h o g e n  p a o x i d e ,  p m t e c t i v e  c lo th ing  a0 we&? an eye g v g g l a  and g l o v a  

nhoutd be worn. 
hind a nadety  nkielct. 

B e c a u e  06 Rhe p o t e n 2 h l  ~ A Z C V L ~ A  aclnociated w i t h  t h e  u ~ e  o i  hy- 

A&? o p e h a t i o ~ n  m u R  be p a d o m e d  i n  an eiiiCicnt hood be- 

A mixture  of  3-bromopyridine (50.0 g ,  0.316 m o l ) ,  hydro- 

gen peroxide  s o l u t i o n  (30% v/v,  1 1 7  m l )  and g l a c i a l  a c e t i c  ac- 

i d  ( 1 1 7  m l )  w a s  hea t ed  a t  60° f o r  4 8  h r s .  The r e s u l t i n g  l i g h t  

yellow s o l u t i o n  was c a r e f u l l y  evapora ted  under reduced pres-  

s u r e  us ing  a r o t a r y  evapora to r  w i t h  t h e  water  ba th  main ta ined  

- a t  50° u n t i l  t h e  excess  acet ic  a c i d  and hydrogen peroxide  w a s  

removed. The r e s i d u e  w a s  cooled t o  between -5 and Oo and conc. 

s u l p h u r i c  a c i d  ( 6 3  m l )  s lowly  added keeping t h e  tempera ture  a t  

Oo. The r e s u l t i n g  s o l u t i o n  was then  added c a r e f u l l y  t o  a mix-  

t u r e  of  conc. n i t r i c  ( 9 4  m l )  and s u l p h u r i c  (83 m l )  a c i d s  a l s o  
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a t  Oo. 

slowly t o  90° ove r  1 h r . ,  k e p t  a t  t h i s  tempera ture  f o r  a f u r -  

t h e r  2 h r s .  and then  a t  100' f o r  ano the r  h r .  

t u r e  w a s  t h e n  cooled t o  room t empera tu re ,  poured o n t o  ice  ( 2  

Kg) and t h e  r e s u l t i n g  mixture  n e u t r a l i z e d  w i t h  sodium hydrox- 

i d e  s o l u t i o n  ( 4 N )  t o  p H  4-5, t h e  tempera ture  n o t  be ing  al lowed 

t o  r i se  above 2 0  . The crude p r e c i p i t a t e  was c o l l e c t e d ,  d r i e d  

and r e c r y s t a l l i z e d  from benzene t o  g i v e  54.0 g (78%) of 3-bro- 

mo-4-ni t ropyridine 1-oxide (111) a s  long yel low n e e d l e s ,  mp. 

152-153OI mp. 152-153O; I R ( K B r )  : 3060, 1590, 1550, 1500,  

1 4 4 0 ,  1 3 4 0 ,  1 2 9 0 ,  1255 cm-l;PMR ( C D C 1 3 ) :  

6 . 0  Hz,  r i n g  5 H ) ,  8.13 (9 ,  lH, J = 6 . 0 ,  1 .5  Hz, r i n g  6 H ) ;  8.44 

(d, lH, J = 1 . 5  Hz, r i n g  H I  2 H ) .  

When t h e  a d d i t i o n  was complete ,  t h e  mixture  w a s  hea t ed  

The r e a c t i o n  mix- 

0 

6 7.95 ( d ,  l H ,  J = 
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