
I N V E S T I G A T I O N S  IN T H E  I M I D A Z O L E  S E R I E S  

LXXIII.* SYNTHESIS OF PYRROLO[1,2-a]BENZIMIDAZOLE 

DERIVATIVES FROM 2-ALK'YL(ARALKYL)BENZIMIDAZOLES 

R .  M.  P a l e i  a n d  P .  M.  K o c h e r g i n  UDC 547.785.5'74.07 

The synthesis  of 2-alkyl(aryl) -  and 2 -a ry l -3 -a lky l (a ry l ) -4 -acy lmethy l - subs t i tu ted  pyr ro lo -  
[1,2-a]benzimidazoles was accomplished by the reac t ion  of 2-alkyl(aralkyl)benzimidazoles  
with o~-haloketones and subsequent cycl izat ion of the resul t ing 1,3-(diacylmethyl)-2-alkyl-  
(a ralkyl)benzimidaz olium halides. 

To p rocure  the hard- to-obta in  pyrrolo[1,2-a]benzimidazole  der ivat ives  [2] with a f ree  4 position, it 
seemed  of in te res t  to study the quaternizat ion of 1-acyl -2-a lkylbenzimidazoles  with o~-haloketones and, in 
the case  of the format ion of 1-acyl -2-a lkyl -3-acyla lkylbenz imidazol ium halides, to subject them to cycl iza-  
tion in anhydrous media and then to saponification of the acyl  group. However,  we have establ ished that the 
reac t ion  of equimolecular  amounts of 1-ace ty l -2-methylbenz imidazole  (I) and phenacyl or  p-bromophenacyl  
b romides  in anhydrous acetone o r  benzene,  both on heating and in the cold, does not stop at the stage involv- 
ing format ion  of the 1-ace ty l -2-methyl -3-phenacylbenz imidazol ium bromides  but p roceeds  with cleavage of 
the acetyl  group and addition of a second molecule of the bromoketone to give 1 ,3-(d iaeylmethyl) -2-methyl-  
benzimidazol ium bromides  (VII, IX). These  same compounds, as well as  o ther  qua te rnary  sal ts  of s imi la r  
s t ruc tu re  (VKI-XII, Table 1), a re  l"eadily formed when 2-alkyl(aralkyl)benzimidazoles  (II-VI) a re  heated with 
aliphatic and a l ipha t ic -a romat ic  ~-bromoketones  in acetone o r  lower  alcohols.  The yields  of qua te rnary  
sal ts  natural ly  increase  when 2-2.5 moles of bromoketone a re  used per  mole of II-VI. 

As was repor ted  in [3], when qua te rnary  sal ts  V]II-XII a re  ref luxed in aqueous sodium bicarbonate so- 
lution o r  in lower  alcohols in the p resence  of alkali, they readily cycl ize  to fo rm the corresponding alkyl-  
(aryl)-subst i tuted pyrro lobenzimidazoles  with ketone res idues  in the 4 posit ion (XIII-XVII, Table 1). This 
sor t  of compound in the condensed pyr ro le  sys tem with a common nitrogen atom has not been descr ibed  in 
the l i t e ra ture .  

Bf- 

t 
CH2COR" H2CCOR. 

II-VI VIII-XII XII|-XVII 

R=H, Me; R'=H, Me, Ph; R"=Me, Ar 

The s t ruc tu res  of qua ternary  sal ts  VIII-XH and pyrrolobenzimidazole  der iva t ives  XIII-XVII were  con- 
f i rmed  by the IR spectra ,  in which there  a re  absorpt ion bands of the CO group at 1688-1740 cm - i .  

EXPERIME NTA L 

2-Benzyl-5,6-dimethylbenzimidazole (VI). This eompound was prepared by the method in [4], while 
the remaining benzimidazole derivatives (I-V) were prepared by well-known methods. 

*See [1] fo r  communication LXXII. 

S. Ordzhonikidze All-Union Sc ien t i f ic -Research  Institute of Pharmaceut ica l  Chemistry ,  Moscow. T rans -  
lated f r om Khimiya Geterots ikl icheskikh Soedinenii, No. 3, pp. 403-404, March,  1972. Original a r t ic le  sub- 
mit ted November  30, 1970. 

�9 1974 Constdtants Bt~rea~, a division of  Plenum Publishing Corporation, 227 ~;est 17th Street, .New York, N. Y. 10011. 
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, 
electronic, mechanical, photocopying, microfilming, recording or otherwise, without written permission of the publisher. A 
copy of this article is available from the publisher for $15.00. 

3 6 8  



rll 
o 
> 

> 

.,...~ 

b~ 

I 

I 

rll 

~q 

N1 

s 

i 

! 

o 

! 

! z  

NI-- 

m ~ m m m z m z z z  

=c Z3 

U 

1,3-Diphenacyl-2-methylbenzimidazol ium Bromide (VII). A solu- 
tion of 4.0 g (0.02 mole) of a -bromoaeetophenone  in 20-35 ml of acetone 
was added to a solution of 3.5 g (0.02 mole) of 1 -ace ty l -2 -methy lbenz im-  
idazole (I) in 40 ml of anhydrous acetone,  and the mixture  was refluxed 
for  23-27 h and cooled. The precipi ta te  was removed by f i l t ra t ion and 
washed with acetone to give 45% of VII with rap 255-256 ~ [3]. Compound 
IX was s imi la r ly  obtained. The yield of VII was 19% when the react ion 
was c a r r i e d  out in anhydrous benzene at 18-20 ~ for  60 h. 

1,3-Di (acylmethyl) -2-alkyl(or  aralkyl)benzimidazol ium Bromides  
(VIII-XII, Table 1). A solution of 0.01 mole of II-IV and 0.02 mole of 
a -ha loketone  in 50-200 ml of acetone was refluxed for  6-8 h, and the 
prec ip i ta ted  VIII-X were  removed  by f i l t ra t ion  and washed with acetone.  
Compounds XI and XII were  s imi la r ly  synthesized, but the react ion was 
c a r r i e d  out in refluxing methanol (for 8 h fo r  the p repara t ion  of XI and 
fo r  15 h in the prepara t ion  of XII). The compounds were purified for  
analysis  by c rys ta l l iza t ion  f rom methanol (VHI, IX, XI, XII) or  f r om etha- 
n o l - D M F  (1 : 2) (X). 

Pyrro lo[1 ,2-a]benzimidazole  Der ivat ives  (XIII-XVII, Table  1). A 
mixture  of 0.01 mole of bromide VIII-X and 0.0105 mole of sodium b ica r -  
bonate in 50-350 ml of wate r  was refluxed for  3-8 h and cooled. The 
prec ip i ta te  (XIII-XV) was removed  by f i l t ra t ion and washed with water .  
Compounds XVI and XVII were  s imi la r ly  obtained, but the reac t ion  was 
c a r r i e d  out in methanol with an equimolecular  amount of sodium hydrox-  
ide. The compounds were  purif ied fo r  analysis  by crys ta l l iza t ion  f rom 
ethanol (XIID, ethanol-DMF (2: i) (XI-q), DMF (X-V), or methanol-DMF 
(1: 1) (XVI, XVII). 
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