
S T U D I E S  IN T H E  I M I D A Z O L E  S E R I E S  

L*. SYNTHESIS OF DERIVATIVES OF THIAZOIZ)[3,2-a]BENZIMIDAZOLE 

A. N.  K r a s o v s k i i ,  P .  M. K o c h e r g i n ,  
a n d  L.  V. S a m o i l e n k o  

UDC 547.785.5'789.07 

A new synthesis of derivatives of thiazolo[3,2-a]benzimidazoles based on 2-halogeno- 
benzimidazoles has been performed. The reaction of 2-chlorobenzimidazole with ~- 
halogeno ketones and the subsequent heating of the resulting 1-acylmethyl-2-ehloro- 
benzimidazoles with thiourea has g4ven 1-acylmethyl-2-mercaptobenzimidazoles.  The 
cyclization of the lat ter  trader the action of mineral  acids or water-abstract ing agents 
has given a ser ies  of 2-alkyl-,  2 -a ry l - ,  and 2-heteryl-substi tuted thiazolo[3,2-a]benz- 
imidazoles. 

The preparation of thiazolo[3,2-a]benzimidazole derivatives by the reaction of 2-mercaptobenzimida- 
zoles with ~-halogeno carbonyl compounds [2-10] or alkyl halides [11, 12] and of 2-aminothlazole with p- 
quinone [13] is known. This method is inconvenient for the synthesis of 2-ary l -  and 2-heteryl-substi tuted 
thiazolo[3,2-a]benzimidazoles because of the poor accessibility of the arylchloroacetaldehydes, and the 
corresponding heteryl and bromo compounds, and their  acetals. 

In development of previous work [14] we have made a more detailed study of a method of synthesizing 
thiazolo[3,2-a]benzimidazoles from 2-halogenobenzimidazoles. The reaction of 2-chlorobenzimidazole 
[ 15, 16] with aliphatic, aliphatic-aromatic, and aliphatic-heterocyclic a-halogeno ketone s in methanol in 
the presence of sodium methoxide has given 1-acylmethyl-2-chlorobenzimidazoles (I-X, Table 1). When 
these compounds were heated with thiourea in alcohols (ethanol, hexanol) or dimethytformamide, as in the 
formation of 2-mercaptoimidazole [17] from 2-chlorobenzimidazole, the chlorine was replaced by a me r -  
capto group, giving 1-acylmethyl-2-mercaptobenzimidazoles (XI-XX, Table 2), which, in the solid state, 
according to their  IR spectra  (presence of absorption bands of an NH group andnot of an SH group), have the 
s tructure of 1-acylmethylbenzimidazoline-2-thlones. On treatment with water-abstracting agents (POC13, 
conc. H2SO4) or on heating with hydrohalic acids, these thiones split out a molecule of water and cyclize 
to form 2-alkyl- ,  2 -a ry l - ,  or 2-heteryl-substi tuted thiazolo[3,2-a]benzimidazoles (XXI-XXX, Table 3). 

~ H X --(,H2CO R , . - ~ N ~ c  H 2 

\CI CH30"~ + CH3--'-ONa ~L~N~\CI O//~\R 
I -X  37-96% 

(H2N)2CS ~ " % m - - - N  ~EI 2 " N 

XI-XX 68-98~ X X I - x x x  89-99% 
R=AIk, At, Her; X=CI, Br 

*For  Communication XLIX, see [1]. 
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E X P E R I M E N T A L  

1-Acylmethyl -2-eh lorobenz imidazoles  (I-X, Table 1). To a solution of 0.05 mole of sodium methoxide 
in 50 ml of methanol  were  added 0.05 mole of 2-chlorobenztmidazole  [15, 16], and, af ter  this had dissolved,  
0.05-0.051 mole of an ~-halogeno ketone (for the synthesis  of I, e i ther  the chloro ketone or the b ro mo  ke-  
tone was used, and in all the other  cases  the corresponding b r o m o  ketones).  The reac t ion  mixture  was 
heated to the boil for  3 h (in file p repa ra t ion  of I, II, and VI), 2 h (in the p repara t ion  of ITr, IV, VII, VIII, 
and X), or 1 h 30 min (in the p repara t ion  of IX) and cooled to 4-6~ and then the prec ip i ta te  was f i l te red  
off and washed with water .  For  the isolat ion of II and V, a f te r  the end of the reac t ion  and cooling, the 
reac t ion  mixture  was poured into wa te r ,  and the precipi ta te  was f i l te red  off and washed with water .  The 
reac t ion  mixture  was diluted with wa te r ,  compound X was ex t rac ted  with ch lo ro fo rm,  the ch loroform was 
dist i l led off, and the res idue  was washed with a c e t o n e - p e t r o l e u m  ether  (1:5). Color less  c rys ta l l ine  sub-  
s tances  soluble in the majo r i ty  of organic  solvents ,  insoluble in water ;  they do not fo rm hydrochlor ides  
and p ic ra tes .  

! -Acylmethylbenz imidazol ine-2- th iones  (XI-XX, Table 2). To a solution of 0.01-0.03 mole of a 1- 
acylmethyl-2-chlorobenzim~dazole  in 30-100 ml of ethanol (in the p repara t ion  of XI-XVI, XIX, and XX) or  
in 50-100 ml of methanol (in the p repara t ion  of XVII and XVIID was added 0.01-0.03 mole of th iourea .  The 
mixture  was heated at 50-52~ for  1 h 30 rain (in the p repara t ion  of XI) or was boiled for  30 min (XIX), 
1 h (XII-XV, XVll), 1 h 30 min (XVI, XX), or 2 h 30 min (XVIID, cooled, poured into water ,  and neut ra l ized  
with NaHCO 3 solution, and the prec ip i ta te  was f i l t e red  off and washed with water .  Before  c rys ta l l iza t ion  
f rom a solvent ,  the crude XI and XII were  purif ied by reprec ip i ta t ion  f rom 10% KOH or  NaOH with dilute 
CH3COOtt. Compound XIII was also obtained with a yield of 36% by ca r ry ing  out the reac t ion  in hexanol 
(boiling for  1 h), and XV with a y ie ld  of 94% in d imethylformamide (boiling for  30 min). Color less  c ry s t a l -  
l ine substances  soluble in organic solvents and aqueous solutions of caust ic  alkal is ,  insoluble in water .  

2-Alkyl- ,  2 - A r y l - ,  and 2-Heteryl th iazolo[3 ,2-a]benzimidazoles  (XXI-XXX, Table 3). a) A solution 
of 0.005'0.01 mole of a 1-acylmethylbenzimidazol ine-2- th ione  in 10-15 ml of POC13 was boiled for  1 h (in 
the p repa ra t ion  of XXI-XXIV and XXVII-XXX), 40 min (XXV), or 25 rain (XXV1), and the mixture  was 
cooled to 18-20~ poured into ice wate r  (when the react ions  were  c a r r i e d  out on the large sca le ,  the POC13 
was dist i l led off in vacuum), and neut ra l ized  with ammonia solution, and the precipi ta te  was f i l t e red  off 
and washed with water .  A mix ture  of XXI with 2-methyl thiazolo[3,2-a]benzimidazole  [8] gave no dep re s -  
sion of the melt ing point. 

b) A solution of 0.67 g of XIII in 10 ml  of cone. H2SO 4 was left  at 18-22~ for 32 h, and was then 
poured into wate r  and neut ra l ized  with ammonia ,  and the prec ip i ta te  was f i l te red  off. The yield of XXZII 
was 0.36 g (57.6%). 

c) A mixture  of 0.67 g of XIII and 10 nil of 46% HBr was boiled for  2 h, cooled, and t r ea t ed  as de-  
sc r ibed  above. The yield of XXllI was 0.62 g (99.2%). P ro p e r t i e s  of XXI-XXX: co lor less  c rys ta l l ine  
substances soluble in o rgan ic  solvents  and mine ra l  acids,  insoluble in water ,  
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