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Reaction of N-Benzylpioolinamides with Phosphorus Pentachloride 
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Central Research Laboratories, Sankyo Co. Ltd., 1-2-58, Hiromachi, 

Shinagawa-ku, Tokyo, Japan 

Reaction of N-benzylpicolinamides (1) with phosphorus penta- 

chloride in the presence of pyridine gave rise to 3-phenyl- 

imidazolo[3,4-alpyridines (2). Based on the reaction with N- 

benzyl-d7-picolinamide, a possible mechanism for the formation 

of 2 is proposed. 

During the course of our studies on the preparation of imidoyl ohlorides of 

compounds possessing a pyridine ring, we came across an unusuaI reaction between 

N-benzylpicolinamide and phosphorus pentachloride in pyridine. 

N-Benzylpicolinamide (la)', prepared by the reaction of ethyl picolinate 

with benzylamine, was added to the mixture of pyridine, phosphorus pentachloride 

and phosphoms oxychloride. The reaction mixture was heated at 50° for 4 h. The 

residue which was obtained after the removal of the excess phosphorus oxychloride 

was chromatographed on silica gel to give 3-phenylimidazolo@,4-alpyridine (2a) in 

a 26% yield as colorless needles, mp 101-109°. Anal. Calcd. for C13HtoN2 : C, 

80.48; H, 5.19; N, 14.42. Found: C, 80.65; H, 5.37: N, 14.48. uv Am,x(cyclohexane) 

: 209 (26,000), 231.4 (19,4000), 318.3 (13,600)'. m r  8 (CDC13): 6.50 (IH, dd, J= 

7 Hz, J=6.5 Hz), 6.67 (lH, dd, J=6.5 Hz, J=9 Hz), 1.75-1.80 (5H, m), 7.43 ( l ~ ,  d, 

J=9 HZ), 1.53 (IH, s), 8.21 ( l ~ ,  d, J=7 Hz). 

The structure of 2a was unambigously confirmed by comparison with an authentic 

sample3 prepared from 2-benzamidometbylpyridine (3) and phosphorus oxychloride. 

In the similar manner, p-methoxy- and p-chloro-substituted compounds (2b and 

2c) were prepared in 18 and 3lob yield, respectively. 

3-(p-methoxyphenyl)imidazolo[3,4-a)pyridine (2b): mp 85-87", Anal. Calcd. for 

CI ,HI ,N,O: C, 74.99; H, 5.38; N, 12.49. Found: C, 15.13; H, 5.38; N, 12.53. nmr 

8 (cDc~~): 3.87 (3~, a ) ,  6.51 (lH, dd, J=7 Hz, J=6 Hz), 6.71 ( l ~ ,  dd, J=6 Hz, J= 

9 Hz), 7.15 (ZH, d, J=9 Hz), 7.51 (1~. d, J=9 Hz), 7.58 ( l ~ ,  s ) ,  7.78 (ZH, d, J= 



9 Hz), 8.23 (1H. d, J=7 Hz). 

7-(p-chlorophenyl)imidazoloi3,4-a)pyridine (20): mp 107-105°. Anal. Calcd. for 

C1,H9N2C1: C, 68.27; H.3.96; N, 12.25; 61, 15.50. Found: C, 68.49; H, 4.02; N, 

12.04; C1, 15.26. nmr 6 (CDC1,): 6.62 (lH, dd, J=7 Hz, J=6 Hz), 6.82 (lH, dd, J= 

6 Hz, J=9 Hz), 7.54 (IH, d, J=9 Hz), 7.60 (2H, d, J=8 Hz), 7.65 (lH,s), 7.85 (ZH, 

d, J=8 Hz), 8.31 (lH,d, J=7 Hz). 

t, several resonance fohs 

R 

In order to investigate the reaction mechanism, N-benzyl-d7-picolinamide (4) 

which was prepared from picolinamide and benzyl-d7-chloride in the presence of 

sodium hydride was treated with phosphorus pentachloride in phosphorus oxychloride 

containing an equimolar amount of pyridine. The reaction mixture was heated at 

50° for 4 h. The residue remaining after the removal of the phosphorus oxychloride 

was chromatographed on silica gel to give l-deuter0-~-~henyl-d5-irnidazo~o[3,4-a~- 

pyridine (5), mp 109-110°, in 2lOh yield. nmr S (CDC1,): 6.56 ( l ~ ,  dd, J=6 Hz, 

J=7 Hz), 6.74 (IH, dd, J=6 Hz, J=9 HZ), 7.43 ( l ~ ,  d, J=9 HZ), 8.33 (IH, d, J=7 HZ). 

As you can see, a singlet around 7.5 ppm due to the proton of the C-1 position of 
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5 d i s a p p e a r e d  i n  t h e  nmr. Mass s p e c t m :  m/e 200 (M+). Fram t h e  nmr and mass 

s p e c t r a ,  i t  i s  c l e a r  t h a t  t h e  C-1 p o s i t i o n  of  5 was d e u t e r a t e d .  Consequently,  i t  

i s  r e a s o n a b l e  t o  c o n s i d e r  t h a t  5 might  be formed v i a  i n t r a m o l e c u l a r  c y c l i z a t i o n  

of one of  t h e  e q u i l i b r i u m  m i x t u r e  o f  t h e  i n i t i a l l y  formed n i t r i l - y l i d e ,  and 1 ,3-  ' 

deute r ium s h i f t  occured  a t  same s t a g e  o f  t h e  e q u i l i b r a t i o n  o f  t h e  i n i t i a l l y  formed 

n i t r i l - y l i d e .  
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