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It was establ ished on the basis of an investigation of the mass  spec t ra  that in the react ion of 
2-cb.lorobenzimidazoles with unsymmetr ica l  olefin oxides and secondary  fi-halo alcohols,  of 
the two possible i somers  only 1-[f i-alkyl(aryl)- /3-hydroxyethyl]  derivatives of benzimidazole 
are  formed.  

In a continuation of our r e s e a r c h  on the synthesis  of 2,3-dihydro derivatives of imidazo[1,2-a ]ben- 
zimidazole [2] and thiazolo [3,2-a ]benzimidazole [3], which seem of interest  for biological test ing,  we made 
a detailed study of the react ion of 2-eMorobenzimidazole  (I) and its 5,6-dimethyl derivative (II) with olefin 
oxides and/3-halo  alcohols. In both cases the reac t ions  proceed  readi ly  in the cold or  on heating in lower 
alcohols in the p resence  of an equimolar  amount of sodium alkoxs (when/3-halo alcohols are  used) or  a 
catalyt ic  amount of alkali (when olefin oxides are  used) to give Il l-VII (Table 1). Depending on the site of 
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cleavage of the epoxide r ing,  the reac t ion  of benzimidazole derivatives I and H with unsymmetr ica l  olefin 
oxides may give two i somers  - a - a lky l ( a ry l ) -  (structure A) and f i -a lkyl(aryl)-subst i tuted (structure B) 1-fl 
hydroxyethyl -2-chlorobenzimidazoles .  In all eases we isolated only one i somer ,  for which we proposed 
s t ruc ture  B on the basis of r e s e a r c h  by Krasuskii  [4] and an analysis  of the mass  spec t ra  of III and IV and 
their  deutero analogs. The intense molecular  ion peaks in the spec t ra  of both compounds - 210/212 (HI) and 
272/274 (IV) - cor respond  to the proposed s t ruc tures  A and B. The most  favorable p rocess  for the f rag-  
mentation of the molecular  ions for these s t ruc tures  should be cleavage of the C =C bond in the a position 
relat ive to the OH group. Fragmentat ion of this sor t  will give stable f ragments  a and a '  (structure A) and 
b and b' (structure ]3). 

*See [I] for communication LXXIX. 

Zaporozhe Medical Institute. S. Ordzhonikidze All-Union Scient i f ic-Research Pharmaceu t i ca l -Chem-  
i s t ry  Institute, Moscow. Transla ted  f rom Khimiya Geterotsi ldicheskikh Soedinenii, No. 9, pp. 1284-1286, 
September,  1975. Original ar t icle  submitted December 17, 1976. 

�9 76 Plenum Publishing Corporation, 22 7 West 17th Street, New York, N. Y. 10011. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, meehanieal, photocopying, mierofilming, 
recording or otherwise, without written permission o f  the pubfisher. A copy o f  this article is available from the publisher for $15.00. 

1119 



a'  b' 

A B 

The spec t r a  of III and IV contain intense peaks with m / e  166/168, 165/167, 45 (III), and 107 (IV), the 
format ion  of which may be explained only proceeding f ro m  the exis tence of the substance in the 1-[13_al- 
kyl (aryl)-fl -hydr  oxyethyl] -2-chlorobenzimidazole  form.  
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The co r rec tnes s  of the proposed  scheme is conf i rmed by data on the fragmentat ion of deu te ro-sub-  
s t i tuted III and IV. As one should have expected,  an increase  of one unit in the mass numbers  of ions b and 
b' is observed  in the spec t r a  of III-D and IV-D, inasmuch as the composit ions of these f ragments  include 
the hydrogen a tom of the hydroxyl  group. The mass number  of ion c obtained duringel iminat ion of CH(OH)R' 

+ 
f r o m  the molecu la r  ion r e m a i n s  unchanged. At the s a m e  t ime,  the CH2OH and [lVI-CH20] +. f ragments  ex-  
pec ted  in the case  of f ragmenta t ion  of molecu la r  ion A a re  not obse rved  in the s p e c t r u m .  

According  to the m a s s  spec t r a l  data, u n s y m m e t r i c a l  clef  in oxides r e a c t  s i m i l a r l y  with 4 ,5-diphenyl-  
imidazole  and naphthimidazole  der iva t ives  (VIII-X), the synthes is  of which was descr ibed  in [5, 6]. 
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The p r e s e n c e  of peaks  of [M-HCOR' ]  +" f r agmen t s  and the absence  of [M-CH20] +" and [M-CH2OH] +. 
ions a re  cha r ac t e r i s t i c  for  the s p e c t r a  of these compounds,  and this indicates the exis tence  of VIII-X also 
exc lus ive ly  in the B form.  

Thus the reac t ion  of u n s y m m e t r i c a l  olefin oxides with all of the invest igated imidazole der iva t ives  
p roceeds  only via a pathway giving f l - a lky l (a ry l ) - f l -hydroxye thy l  der iva t ives .  

E X P E R I M E  N T A  L 

The IR s p e c t r a  of mine ra l  oil suspens ions  of the compounds were  r e c o r d e d  with a UR-10 s p e c t r o m e -  
t e r .  The m a s s  s p e c t r a  were  r e c o r d e d  with an MKh-1303 s p e c t r o m e t e r  at an ion iz ing-e lec t ron  energy  of 
50 e V. The compounds were  ch romatographed  on s t andard  Silufol UV-254 pla tes  in c h l o r o f o r m - m e t h a n o l  
(95 : 5). The spots were  developed in UV light or  with iodine vapors  in a mois t  chamber .  

1 - f l -Hydroxya lky l (a ra lky l ) -2 -ch lo robenz imidazo les  (III-VII, Table 1). A) A 0.02-0.03-g sample  of 
NaOH and 0.06 mole  of propylene  oxide, 0.02 mole of s ty rene  oxide, or  0.015 mole of p -n i t r o s ty r ene  oxide 
were  added to a solution of 0.015 mole of 2 -ch lorobenz imidazo le  I [7] or  II [8] in 25-35 ml of ethanol, af ter  
which the mixture  was ref luxed for 4-5 h, cooled, and diluted with water .  The resu l t ing  prec ip i ta te  was r e -  
moved by f i l t ra t ion  and washed  with water .  

B) A 0.05-mole sample  of I or II and 0.075 mole of s ty rene  chlorohydrin  or  0.05 mole  of p - n i t r o s t y -  
rene  chlorohydrin  were  added s u c c e s s i v e l y  to a solution of 0.05 mole  of sodium ethoxide in 75-100 ml of 
absolute  ethanol,  a f te r  which the mixture .was  re f luxed  for 4-6 h (until it was neut ra l  or  weakly acidic).  I t  
was then cooled and diluted with wa te r ,  and the resu l t ing  prec ip i ta te  was r e m o v e d  by f i l t ra t ion and washed 
with water .  No mel t ing-point  depress ions  were  obse rved  for  mix tures  of alcohols IV, V, and VII with the 
cor responding  samples  obtained by method A. The individuality of the compounds was es tab l i shed  by chro-  
ma tography  (Rf values):  III 0.33, IV 0.48, and V 0.38. Compounds m - V I I  were  co lo r less  or pa le -ye l low (V, 
VII) c rys ta l l ine  subs tances  of bas ic  c h a r a c t e r  and were  pur i f ied  for  analysis  by crys tMl iza t ion  f r o m  aque-  
ous acetone (III, IV, and VI) and methanol  (V, VII). Absorpt ion  bands of an OH group at 3160-3310 c m  -1 
were  obse rved  in the IR s p e c t r a  of III-VI.  
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