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It is shown that quaternizat ion of i somers  of 1-methylimidazo[4,5-b]pyridine and 3-methyl -  
imidazo[4,5-b]pyridine proceeds  at different react ion centers  - at the nitrogen atom of the 
imidazole ring in the f i rs t  case and at the ni trogen atom of the pyridine ring in the second 
case.  

The s t ruc tures  and react ivi t ies  of compounds of the imidazo[4,5-b]pyridine ser ies  are of great  inter-  
est  in connection with the close s t ruc tura l  analogy of this c lass  of polyheterocycl ic  sys tems,  which contain 
two or  more  react ion centers ,  with the benzimidazole derivatives and the biologically important  purine der -  
ivatives. The present  r e s e a r c h  is devoted to the determination of the quaternizat ion center  of the 1-methyl-  
imidazo[4,5-b]pyridine (I) molecule in the react ion with methyl chloride. I somer ic  compounds I and 3-meth-  
yl imidazo[4,5-b]pyridine (II) each have two basic centers ,  and it is therefore  difficult to predict  the d i rec-  
tion of quaternization.  
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It has been previously shown [1] for  3-methylimidazo[4,5-b]pyridine (II) that alkyl halides add to the 
N 1 atom. These resul ts  indicated that the most  nucleophilic atom in i somer  II is the ni trogen atom of the 
imidazole ring. The question of the react ion center  in i somer ic  compound I was investigated by IR and UV 
spect roscopy.  In the general  case, four possible directions of quaternization can be assumed for I on r eac -  
tion with methyl chloride:  at the nitrogen atom of the imidazole ring, at the ni trogen atoms of the imidazole 
ring and pyridine ring to give a dichloride, at the ni trogen atom of the imidazole ring and part ial ly at the 
pyridine ring to give a mixture of two i somer ic  chlorides,  and at the nitrogen atom of the pyridine ring. 
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The second direction is unlikely, since simultaneous react ion of the nitrogen atoms of the imidazole 
and pyridine rings is s ter ica l ly  hindered. For  this reason,  the previously obtained data on the quaterniza-  
tion of i somer  I cou ldbe  interpreted unambiguously as proof of the formation of 1,3-dimethylimidazolio[4,5- 
b]pyridine chloride (III). If the positive charge is not localized on a definite ni trogen atom but uniformly 
distributed between the two ni trogen atoms of the imidazole ring, the molecular  s t ruc tures  of III and the 
i somer ic  IV should be identical. In this case,  the IR spec t ra  of the qua ternary  salts - the products of qua- 
ternizat ion of i somers  I and II - should be identical. In fact, differences in the region of the chief cha rac -  
te r i s t ic  f requencies  [fl-ring, T-r ing,  fl-(CH), T-(CH), 6 s, 6as] are observed in the IR spec t ra  of the com-  
pounds obtained; this is evidence for  different molecular  s t ruc tures  of these compounds (see Fig. 1). But 
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Fig, 1. IR absorption spec t ra  of 1 ,4-dimethyl imidazo[4,5-b]-  
pyridinium chloride and 1,3-dimethylimidazolio[4,5-b]pyridine 
chloride (III). 

localization of the positive charge should not have led to such large changes in the vibrational frequencies 
and distribution of the intensities of the absorption bands. Consequently, the f i rs t  direct ion is also unlikely. 
Moreover ,  the III and IV s t ruc tures  can be considered to be the limiting s t ruc tures  of the mesomer ic  cation 
formed. 

The spec t ra  show that the investigated methochlor ides  cannot be considered to be mixtures  of one and 
the same i somer ic  chlorides with a different ratio of these i somers  (the third direction): a number  of intense 
bands observed in the spec t rum of one methochloride are completely absent in the spec t rum of the other, 
and vice versa .  The methochlorides obtained also differ with respect  to other cha rac te r i s t i c s  - melting 
point and UV spect ra :  methochloride of I has mp 238-239 ~ and ~max 292 nm (e 12,800); the methochloride 
of !I has mp 226-227 ~ and ~'max 242 nm (~' 4102), and ~"max 274 nm (e" 8892). Proceeding f rom the ex- 
per imental  data and also f rom reasons that substantiate the unreali ty of the f i rs t  direction, the react ion 
with the formation of a mixture of two i somer ic  chlorides also should be excluded. The experimental  data 
indicate that the quaternizat ion center  in I is the nitrogen atom of the pyridine ring. The distribution of the 
intensities of the components of the broad band at 3350-3500 cm -1 and localization of the maxima themselves  
within this interval,  just  as the different multiplicity and distribution of the relative intensities of the bands 
of the s t re tching vibrations of the C - H  bond at 2900-3150 cm -1, constitute evidence that the synthesized 
methochlorides have different molecular  s t ruc tures ,  and quaternization of 1 -methy l - lH- imidazo[4 ,5 -b] -  
pyridine is consequently real ized at the ni t rogen atom of the pyridine ring. 

EXPERIMENTAL 

The IR spectra of the synthesized compounds were obtained with a UR-20 spectrometer. The UV 

spectra of ethanol solutions were measured with an SF-4 spectrophotometer. 

1,3-Methyl-3H-imidazolio[4,5-b]pyridine Chloride (III). A 1-g sample of II was heated in a sealed 
tube with 8 ml of methyl chloride at 70-90 ~ for 4 h and at 120-125 ~ for 2 h. The tube was then cooled and 

opened, and the solid material [1.3 g (95~ of the theoretical yield), mp 222-223 ~ was recrystallized from 

isopropyl alcohol, initially with charcoal and then twice without the sorbent. The product was dried invacuo 

to give a material with mp 226-227 ~ Found: C 52.4; H 5.4; Cl 19.3~/0. C~HIoN3CI. Calculated: C 52.3; H 

5.5; C1 19.3%. 

1,4-Dimethyl-lH-imidazo[4,5-b]pyridinium Chloride. Reaction of 0.45 g of I with 4 ml of methylchlo- 

ride under conditions similar to those in the preceding experiment gave 0.602 g (97%, mp 234-235 ~ of prod- 

uct. The latter was reerystallized from ethanol containing charcoal and then twice from isopropyl alcohol, 

after which it was dried in vacuo to give a product with mp 239-239 ~ Found: 22.6~0. CsHIoN3CI. Calcu- 
lated N 22.9%. A mixture of this product with III gives a melting point depression (196-200~ 
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