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Abstract - Treatment of imidazolium N-allylides (3a.b) in reflux- 

ing xylene resulted in 1.5-dipolar cyclization to give pyrrolo- 

imidaroles (4a,b), whereas heating of N-allylides (3c,d,e) in re- 

fluxing xylene gave the mesomeric betaines, 8-oxoimidazo~l.2- 

alpyridiniumide~ (5a,b,c), with 1,K cyclization. Furthermore, - 

treatment of the N-amlnoimidazolium salt ( 9 )  and ketene dithio- 

acetal (2c) with potassium carbonate in dimethyl sulfoxide (DMSO) 

directly afforded the mesomeric betaine, imidaro[l,2-blpyridari- 

niumide (11). The benzimidazolium salt (12) and diethyl ethoxyme- 

thylenemalonate (2d) were treated with potassium carbonate in 

CHC13 to also produce the mesomeric betaine, 4-oxobenz[hlimidazo- 

[1,2-alpyridiniumide (14). 

Pyridinium N-allylides and N-vinylimino ylides are well known to undergo thermal 

1.5-dipolar cyclization and aromatization giving the corresponding indolizines and 

azaindolizines.' These results prompted us to examine the reaction of pyridinium N- 

ylides with ketene dithioacetals for which we have already reported several new 

results.lh With regard to N-vinylimino ylides, it is especially worth noting that 

1,6 cyclization has been found in the thermolysis and photolysis of pyridinium N- 

vinylimino ylides by Kakehi et al.ljFk On the other hand, 1,s-dipolar cyclization 

was also observed for the reaction of imidazolium N-ylides with acetylenes, giving 

the corresponding pyrroloimidazoles y& imidazolium N-allylides.ld Furthermore, 

Boekelheide described that 1-dicyanomethylimidazolium N-ylide reacted with dimethyl 
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acetylenedicacboxylate to give imidazopyridine.' However, there has been no report 

on the reaction of stable imidazolium N-allylides having two electron-attracting 

groups at the 3-position of the ally1 group. In this communication we examine the 

thermal behavior of stable imidazolium N-allylides (3c,d,e) and show that these 

compounds (3c,d,e) undergo 1,6 cyclization to afford the mesomeric betaines, 8-0x0- 

imidazoll.2-alpyridiniumides (5a.b.c) y& intermediate (17). 

The starting imidazolium N-allylides (3a-e) used in the present work were prepared 

by the reaction of 1 - e t h o x y c a r b o n y l m e t h y l - 3 - m e t h y l i m i d a d i m  bromide (1) with 

ketene dithloacetals IZa,b,c,e) or the ethoxymethylene compound (2d) in the presence 

of potassium carbonate. A solution of 3a,b in xylene was refluxed to give pyrrolo- 

3 imidazoles (4a.b) with 1.5-dipolar cyclization in 60-638 yields, respectively. It 

should be noted that heating of 3c,d in refluxing xylene resulted in 1,6 cyclization 

4a,b giving rise to the mesomeric betaines, 8-oxoimidazoll.2-alpyridiniumides (5a,bl , 
in 48-67% yleld. Moreover, compound (3rd was heated in refluxing xylene to give 5c4' 

with decarboxylation. From the molecular formula of 5b. 5b might have been a possl- 

ble structure (7). However, the spectral data of 5b were not in accord with those of 

7 which was synthesized by the reaction of ethyl 1-methylimidazolylacetate ( 6 )  with 

1 2d. For example, the proton nuclear magnetic resonance ( H-nmr) spectrum of 5b show- 

ed a singlet signal due to C -H at 8.60 ppm, whereas that of 7 showed a singlet 
6 

signal assignable to C -H at 8.90 ppm. The doublet signal due to C -H in 5b appeared 
7 3 

at lower field (8.96 ppm) than that for 7 (8.00 ppm), probably because of the shie- 

ldlng effect of the 5-ethoxycarbonyl group in 5b. In addition, 5 might have been an 

alternate possible structure (5'1, but the structure of 5 was further confirmed by 

the synthesis of compound (8f de~ulfurization of 5c. The '~-nmr spectrum of 8 

showed two doublet signals assignable to C7-H and C6-H at 6.44 and 7.91 ppm (J=9Hzl, 

respectively. In contrast to the case of 1, treatment of the N-aminoimidazollurn salt 

( 9 )  and 2c with potassium carbonate in DMSO did not give 8-(vinylimino)imidazolium 

yllde (101, but directly afforded the mesomeric betaine, 8-oxolmidazoll,2-blpyrida- 

riniumide derivative (11 l 7  in 55% yield. The benzimidazolium salt (12) and 2d were 

treated with potassium carbonate in CHC13 to also produce the mesomeric betaine, 4- 

oxobenz[blimidazall,2-alpyridiniumide derivative (141' in 13% yield. 

The formation of compounds (4 and 5) may be rationalized as outlined in Scheme 3. In 

the case of 3a,b, the initial step may be 1.5 cyclization to give 16. This step is 

then followed by elimination of the phenylsulfonyl group (Yl that leads to 4. Pre- 

viously, ~ a k e h i ' ~  described that the mechanism for the formation of mesoionic9 pyri- 



dotriazines was confirmed to proceed isocyanate intermediates ("65 cyclization). 

However, we alternatively presume that, in the case of 3c,d, and e, the intermediate 

(17) may cyclize to give 5 intermediate (18). As for the contribution of 17, 

Okamoto le'm pointed out that the nitration at the 4-position of pyrldlne N-(tri- 

nitropheny1)imine might reflect the high electron density on that position by a 

back-donatlng effect of the negative charge. For the reaction of pyridine 1-oxide, 

the same paradox of activation of both electrophilic and nucleophilic substitutions 

in the same structure was described by Ochiai.ln 

The synthesis of mesoionic pyrid~pyridarines,~' pyridotrlazines,lk and triazolopyri- 

dazines1l from g-vinylimino ylides has been reported. However, the present result 

provides the first example of the 1.6 cyclization of N-allylides giving the 

meric betaines, 8-oroimidazo[l,2-alpyridiniumides. 

Scheme 3 
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