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SYNTHESIS OF IMIDAZO[4,5-blPYRIDINES 
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Novel syntheses of an imidazo[4,5-blpyridine and its 

alkyl derivatives were studied and the structures of the 

products were determined. . 

All known imidazopyridines have been prepared by the 

imidazole cyclization of pyridines. We now present a new 

method for synthesizing imidazo[4,5-blpyridines involving 

pyridine ring closure of substituted imidazole. 

Heating equimolecular amounts of 5-amino-2-mercapto-l- 

methylimidazole (11' and diethyl ethoxymethylenemalonate in 

nitrogen atmosphere gave yellow crystalline mass, C12H170,,N3S, 

mp 178°(decomp.), which was also obtained from ( I ) - H C 1  with 

diethyl dimethylaminomethylenemalonate in dimethylformamide 

(DMF) or acetic acid. Though the usual product of these 



reactions was presumed to be (II'),~ the spectral data of the 

product [nmr 6 (DMSO-d6), 1.22 (6H, t, 2 x CH CH O), 4.08 and -3 2 

4.17 (each 2H, q, CH3Cg2O), 3.36 (3H, s, CK3N), 7.49 (lH, s, 

-cH=), 7.73 (2H, broad s, NK2, disappeared on addition of D20), 

11.16 ppm (lH, broad s, SH_, disappeared on addition of D20); 

ir (KBr), 3300-3360 (NH2), 1675 cm-I (ester C=0)1 demonstrated 

the structure of the product to be (11) rather than (11'). 

0. Ceder et has reported that the reaction of 2,4-diamino- 
thiazole with ethyl ethoxymethylenecyanoacetate or ethoxy- 

methylenemalononitrile occured at the 5-position of thiazole 

ring. 

By treatment with 10% NaOH at room temperature or refluxing 

in EtOH in the presence of Et N, (11) afforded a colorless 3 

cyclized product (1111, C10~1103N3S, mp 265-267', almost quanti- 

tatively. 
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In order to confirm the skeletal structure of (1111, it was 

converted into the compound (VII), mp 9 2 ' ,  by the following 

route : desulfurisation with HNO chlorination with "pyro- 
3' 

phosphoryl ~hloride",~ catalytic dehalogenation with Pd/C, 
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h y d r o l y s i s  w i t h  N a O E t  and d e c a r b o x y l a t i o n  b y  h e a t i n g  i n  

q u i n o l i n e  i n  t h e  p r e s e n c e  o f  copper  chromi te  ( v i a  I V ,  V and 

V I ) .  VII was i d e n t i c a l  w i th  3-methylimidazo[4,5-blpyridine 

d e r i v e d  from 5-bromo-2-methylamino-3-nitropyridine (VIII) 5 

by c a t a l y t i c  hydrogena t ion  fo l lowed  by r e f l u x i n g  i n  formic  a c i d .  

COOEt 

HN 

+ 7 -  - tJ$r 02'"x7ar I I 

he Me 
Me 

(VIII) ( V I I )  (VI) 

A l k y l a t i o n  of  I11 w i t h  equ imolecu la r  amounts of  Me1 i n  2 %  

NaOH y i e l d e d  t h e  2-rnethylthio d e r i v a t i v e  (IX), which was f u r t h e r  

a l lowed  t o  r e a c t  w i t h  E t I  and K2C03 i n  DMF t o  g ive  t h e  e t h y l  
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compound (X or XI), C H 0 N S, mp 118-120°, ir (KBr) 1685 
13 17 3 3 

(ester C=O), 1610, 1440, 1260 cm-l; nmr 6 (CDC1 ) 1.37 and 3 
1.45 (each 3 H ,  t, CH CH ) ,  2.27 ( 3 H ,  s, CK3S), 3.26 ( 3 ~ ,  s, -3 2 

CH3N), 4.37 and 4.51 (each 2H, q, CH3C?12) and 8.38 ppm (lH, 

s, C7-H) The ethyl group of the product was eliminated by 

treatment with conc. H SO4 at room temperature. The fact 2 

suggested that the alkylation of IX took place a t  the 0-atom, 

not at the N-atom. 

An attempt to obtain X 5-chloro derivative (XI) prepared 

from IX with "pyrophosphoryl chloride" was unsuccessful owing 

to lack of reactivity of the chlorine atom. The structure of 

X was finally determined by X-ray analysis as shown in Fig. 1. 6 

Fig. 1 Stereoscopic structure of X 
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