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The addition of 2-phenyl imidazo[ l ,  2-a]pyridine to a nitrating mix-  
ture forms 3-nitro-2-(p-nitrophenyl)imtdazo[1,2-a]pyridine;  the 
position of the nitro groups in it has been shown by chemical  reac-  
tions and by a determination of the dipole moment .  

A c c o r d i n g  t o  I t a l i a n  a u t h o r s  [1] ,  t h e  a c t i o n  o f  0 . 7 5  

m o l e  o f  n i t r i c  a c i d  on  1 m o l e  o f  2 - p h e n y l i m i d a z o [ 1 , 2 -  

a ] p y r i d i n e  (I) i n  c o n c e n t r a t e d  s u l f u r i c  a c i d  l e a d s  to  

2 - ( p - n i t r o p h e n y l ) i m i d a z o [ 1 ,  2 - a l p y r i d i n e  (II) .  W e  h a v e  

e s t a b l i s h e d  t h a t  w h e n  t h e  o r d e r  o f  a d d i t i o n  o f  t h e  r e a -  

g e n t s  i s  c h a n g e d ,  i . e . ,  w h e n  I i s  a d d e d  to  t h e  n i t r a t i n g  

m i x t u r e ,  II  i s  n o t  f o r m e d  b u t  32% o f  a d i n i t r o  p r o d u c t  

III  i s  i n s t e a d  o b t a i n e d .  W i t h  t h e  u s e  o f  2 . 5  m o l e  o f  

H N O  a p e r  m o l e  o f  I,  t h e  y i e l d  o f  III i n c r e a s e d  t o  91%.  

W i t h  r e s p e c t  t o  i t s  m p  a n d  U V  s p e c t r u m ,  I I I  i s  i d e n t i c a l  

w i t h  t h e  p r o d u c t  o f  t h e  n i t r a t i o n  o f  I I .  I n  c o n t r a s t  t o  

II ,  HI  d o e s  n o t  u n d e r g o  b r o m i n a t i o n  a n d  d o e s  n o t  f o r m  

a p i c r a t e .  T h e  o x i d a t i o n  o f  b o t h  II a n d  III  w i t h  p o t a s -  

s l u m  p e r m a n g a n a t e  i n  a n  a l k a l i n e  m e d i u m  l e a d s  to  

p - n i t r o b e n z o i e  a c i d .  T h i s  s h o w s  t h a t  t h e  s e c o n d  n i t r o  

g r o u p  d o e s  n o t  e n t e r  t h e  b e n z e n e  r i n g .  B y  a n a l o g y  

w i t h  t h e  n i t r a t i o n  o f  i m i d a z o [ 1 ,  2 - a ] p y r i d i n e  [2] ,  i t  

m a y  b e  a s s u m e d  t h a t  t h e  s e c o n d  n i t r o  g r o u p  i s  i n p o s i -  

t i o n  3 o f  t h e  i m i d a z o p y r i d i n e  n u c l e u s .  
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T h i s  a s s u m p t i o n  h a s  b e e n  c o n f i r m e d  b y  a d e t e r -  

m i n a t i o n  of the dipole moment of the dinitro deriva- 
tive. The value of the dipole moment found experi- 

mentally (7.27 D) is close to that calculated veetoriaily 
for Ill (7.4 D) by analogy with previous work [4,5] and 
differs considerably from the values of the dipole 
m o m e n t s  c a l c u l a t e d  f o r  t h e  t w o  r o t a t i o n a l  i s o m e r s  

o f  2 - ( o ,  p - d i n i t r o p h e n y l ) i m i d a z o [ 1 ,  2 - a ] - p y r i d i n e  ( 4 . 2  

a n d  7 . 8  D) a n d  f o r  5 - n i t r o - 2 - ( p - n i t r o p h e n y l ) i m i d a z o [ 1 ,  

2 - a ] p y r i d i n e  ( 5 . 1  D) .  

EXPERIMENTAL 

2-(p-Nitrophenyl)imidazo[1,  2-a]pyridine (If) was prepared by a 
published method [3], Mp 260-265 ~ C (from CH~COOH). UV spec- 
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trum, kma x, nm (log e) :  272 (4.20), 340 (4.24), Picrate: rap280 ~ C 
(washed with ethanol). Found, %: C 48.42; H 2.69; N 18.20%. Calcu- 
lated for C13HaN302 �9 CsH3N ~, %: C 48.72, H 2.58, N 17.95. 

R e s u l t s  o f  t h e  D e t e r m i n a t i o n  

o f  D i p o l e  M o m e n t s  

! [ molar fractionsl I - -  ~ d 

I 
0.000695 ] 2.2904 10318 
0.000511 1 2 . 2 6 0 4  1.0316 
0.000415 ] 2.2593 1.0314 
0.000344 ] 2.2580 - -  

3-Nitro-2-(p-ni t rophenyl) imidazo[l ,2-a]pyridine (liD. a) With 
stirring, 3.88 g (20 raM) of I was gradually added to a nitrating mix-  
ture consisting of 24 ml  of cone. H~SO4 and 1.0 ml  (15 mM) of 70% 
HNO30 and the mixture was stirred for 1 hr and poured onto ice, after 
which the precipitate was filtered off. Yield 1.81 g (32%). Mp 260-  
265 ~ C (from CH3COOH). Found, %: C 54.69; H 2,96; N 20.06. 
Calculated for CI~HsN404. ~/o: C 54.93; H 2.84; N 19.ql .  UV spec- 
trum, ) 'max,  nm (log e): 277 (4.40), 361 (4.07). When the amount 
of HNOs was increased to 2.5 mo le /mo le  of I, the yield of III was 
9j%. 

b) At 15-20 ~ C, 2.39 g (10 raM) of II was added to a mixture of 
1.0 m t  (15 mM) of 70~ HNQ and 20 ml  of cone, H2804, and the 
mixture was stirred for 1 hr and poured onto ice. The precipitate 
was filtered off and washed with water. Yield 1.88 g (68%). Mp 
265 ~ C (from CH3COOH). No depression of the mel t ing  point in ad- 
mixture with the sample obtained above was observed. Found, %: 
C 55.01; H 3.05, N 19.78. Calculated for C~H~N404, %, C 54.93; 
H 2.84, N 19.71. UV spectrum, k m a  x, nm (log ~)" 278 (4,38), 
361 (4.O5). 

Oxidation of II and III. A 10 mM quantity of II or III was added 
to 8.0 g of NaOH and 5.5 g of KMnO4 in 120 ml  of water, the mix-  
ture was heated for 30 rain in the boiling water bath, the MnO 2 was 
filtered off, the filtrate, after cooling, was acidified with hydro- 
chloric acid, the precipitate was filtered off. The mp of 238-240 ~ C 
(from aqueous dioxane) and the UV spectrum (kma  x 280 rim) corre- 
sponded to those of p-nitrobenzoic acid, 

3-Bromo-~-(p-ni trophenyl) imidazo[l ,  2-a]pyridlne (IV). A 0.52 ml  
(10 mM) quantity of bromine was added to 2.39 g (10 mM) of tI in 
40 ml  of dioxane, and the mixture was stirred for I hr and poured 
into 200 ml  of water, after which the precipitate was filtered off. 
Yield 1.83 g (57%). Mp 223-225 ~ C (from pyridine). Found, %: 
Br 25.13; N 13.26. Calculated for Ck~H~rN3Oz, ~ Br25.12; N 13.22~/0: 

The UV spectra were taken on an SF-4a instrument in a solution 
containing 2 vol. -~ of dimethylformamide and 98 vol. -% of ethanol. 
The dipole moment  of Ill was determined in dioxane solutions at 
25 ~ C by the procedure described previously [6]. 

Ptot = 1173.76 cm~; MR D = 72.52 era3; p = 7.27 D 
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