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I S O M E R I Z A T I O N  IN T H E  A L K Y L A T I O N  O F  

c is -STYR Y L P Y R I D I N E  

1. P. Kalashnikova, V. V. Kalashnikov, A. N. Pushin, 

and S. E. Tkachenko 

There have been many studies on various aspects of the cis-trans thermal and photochemical isomerization of 

azastiibenes and their quaternary salts [1-3], although several questions have not yet been fully elucidated. Thus, the 

cis-l-methyl-2-(2-phenylethenyi)pyridinium salt was found to form in alkylation of cis-2-styrylpyridine by methyl tosylate [2]. 
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In the present work, we discovered that only trans-styryipyridinium derivatives are isolated quantitatively upon 

reaction of cis-4-styrylpyridine (I) with alkylating agents. 

In order to determine the possibility of forming cis-l-alkyl-4-styrylpyridirfium (II), PMR spectroscopy was used to 

study the products of the reaction of stilbazole I with methyl iodide, methyl benzoylsulfonate, and benzyl chloride as 

alkylating agents. For this purpose, the reaction was carried out at 40~ in methanol-D 4 in an NMR tube with constant 

monitoring of the reaction mixture. We found that cis-pyridinium isomers II are formed as intermediates and rapidly convert 

to cis-pyridinium isomers III. The maximum content of lla in the mixture was 25% in the case of methyl iodide. In all cases, 

only trans-isomer III is found in the reaction mixture upon 100% conversion of starting stilbazole I. 

A sample of cis-styrylpyridine I was prepared in 45% yield by the Wittig reaction using isonicotinaldehyde and 

benzyltriphenylphosphonium bromide, bp 105~ (0.5 mm Hg), r iD 25 = 1.6216. PMR spectrum: 6.42 ( IH,  d, J = 12.03 Hz, 

- C H = ) ,  6.74 (1H, d, J = 12.03 Hz, CH=) ,  7.06 (2H, d, /3-H Py), 7.20 (5H, m, Ph), 8.40 ppm (2H, d, c~-H Py). 

Only spectral evidence was obtained for the formation of cis-styrylpyridinium lla. PMR spectrum in methanol-D 4 (~5, 

ppm, data given for nonoverlapping signals): 3.34 (3H, s, CH3), 6.54 (1H, d, J = 12.3 Hz, - C H = ) ,  6.76 (IH,  d, J = 

12.3 Hz, - C H = ) .  The formation of cis-styrylpyridinium llb (maximum content about 10%) was observed only relative to 

the vinyl proton signals in the PMR spectrum: 6.56 (1H, d, J = 12.3 Hz, - C H = ) ,  6.79 ppm (1H, d, J = 12.3 Hz, CH=) .  

Samples of trans-styrylpyridinium iodide (Ilia) isolated from the reaction mixture and obtained by the methylation of 

trans-4-styrylpyridine had identical physicochemical indices, mp 215~ PMR spectrum: 4.30 (3H, s, CH3), 7.36 (3H, m. 

P h ) , 7 . 4 5 ( I H . d . J  = 16.14 Hz, C H = ) , 7 . 6 7 ( 2 H ,  m. Ph) ,7 .92( IH,  d , J  = 16.14 Hz. C H = ) , 8 . 1 6 ( 2 H ,  d,/3-H Py).8.82 

(2H. d. a-H Py). 
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