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A new method for  the cons t ruc t ion  of a benz imidazo le  r ing by nucleophi l ic  addition of a roma t i c  o-  
diarnines to 1 , 1 -d i ch lo ro -2 -n i t r oe thy l ene  (III) is p roposed  in the p r e s e n t  pape r ,  The synthes is  takes  place  
under  mild condit ions (in methanol  at 10 ~ in 30-40 rain with a diarnine to III ra t io  of 2 : 1) and t e r m i n a t e s  
with the fo rmat ion  of 2 -n i t rome thy lbenz imidazo le  d e r i v a t i v e s .  
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The hydroeh lo r ide  of the diarnine p rec ip i t a t ed  during the reac t ion .  Af t e r  30 rain, the reac t ion  mix -  
tu re  was heated to room t e m p e r a t u r e  and poured,  toge the r  with the sol id  m a t e r i a l ,  into wa te r .  The r e s u l t -  
ing c r y s t a l l i n e  product  was removed  by f i l t ra t ion ,  washed with water ,  and r e c r y s t a l l i z e d  f rom methanol .  
Thus 2 -n i t romethy lbenz i rn idazo le  (I), with nap 162 ~ ( l ight-yel low c r y s t a l s ) ,  was obtained in 8070 yie ld  f rom 
o-phenylenediamine ,  and 5 -methy l -P . -n i t romethy lbenz imidazo le  (II), with rnp 170 ~ f l ight-yel low c rys t a l s ) ,  
was obtained in 70% yie td  f rom 4 - m e t h y l - l , 2 - p h e n y l e n e d i a m i n e .  

The r e su l t s  of comple te  e l emen ta ry  ana lys i s  of I and II a r e  in good ag reemen t  with the ca lcula ted  
va lues .  

The r ea l i za t ion  of this  method makes  benz imldazo le s  with a n i t ro  group in the s ide  chain r ead i ly  
a c c e s s i b l e .  

The reac t ion  mechan i sm probably  cons i s t s  of double nucleophi l ic  addit ion of the amino groups of the 
o -d i amine  to the double bond of the haIo n i t roa lkene  and is accompanied in each step by spl i t t ing  out in a lka-  
l ine medium of hydrogen chlor ide ,  which is t ied  up by excess  diamineo Migrat ion of the mul t ip le  bond oc-  
curs  during the cyc l i za t ion  to give an ene rg i ca t ly  m o r e  favorab le  a roma t i c  benz imidazo le  r ing.  The strong 
bas i c i t y  of benz[rnidazole  makes  the ex is tence  of the ni t ro  group in the aci form ( s t ruc tu res  Ia and IIa) 
p o s s i b l e  due to format ion  of an inner  sal t ;  this  is conf i rmed by the p r e s e n c e  of the h igh- in tens i ty  maxima  
in the UV s p e c t r u m  at 210 and 370 nm (~ 34,000 and 26,000) that a r e  c h a r a c t e r i s t i c  for  sa l t s  of a n i t ro  
group.  

A. I. Ge r t s en  Leningrad State Pedagogica l  Inst i tute .  T rans l a t ed  f rom Khirniya Ge te ro t s ik l i chesk ikh  
Soedinenii ,  No. 11, p.  1576, November,  1975. Original  a r t i c l e  submit ted May 27, 1975. 

�9 Plenum Publishing Corporation, 22 7 West 17th Street, New York, N. Y. 10011. No part o f  this publieatio~z may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, eleetrotlic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission o f  the publisher. A copy o]" this article is available from the publisher for $15. 00. 

1341 


