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A new synthesis  of 2 -acy l -  and 2-aeyl-3-a lkyl th iazolo[3 ,2-a]benzimidazoles  was rea l i zed  
by the reac t ion  of 2 -acy lmethylmercaptobenz imidazoles  with acylating agents.  

Aldehydes and ketones of the thiazolo[3,2-a]benzimidazole se r i e s  have rece ived  v e ry  l i t t le study. 
Only one c o m p o u n d -  2-ace ty l -3-methyl th iazolo[3 ,2-a]benzimidazole ,  previously  obtained via the general ly  
accepted scheme for  the synthesis  of thiazolo [3,2-a]benzimidazole der iva t ives ,  viz. ,  reac t ion  of 2 - m e r c a p t o -  
benzimidazole  with 3-chloro-2 ,4-pentanedione  [2-4] - has been repor ted .  

We have found a new, s imple method for  the prepara t ion  of 2 -acy l -  and 2-acyl -3-a lkyl th iazolo[3 ,2-a] -  
benzimidazoles  [5]. It consis ts  in the fact that N-acyl  der ivat ives  of 2-acylmethylmercaptobenzimidazoles  
(I-X-V, Table 1) r a the r  than O-acyl  der iva t ives  of the enol fo rms  of the above-indicated ketones,  as is the 
case with pyridine [2, 3], fo rm by the action of acylating agents [formic acid or  carboxyl ic  acid anhydrides 
(best p r e pa r e d  in the p resence  of a sodium salt  of the corresponding carbyl ic  acids)] on 2 - acy lme thy !mer -  
captobenzimidazoles  [6, 7]. On heating, I-XV readi ly  split  out a molecule  of water  at the expense of the 
oxygen atom of the N-acyl  group and the hydrogen atoms of the active methylene group of the ketone r e s i -  
due in the 2-posi t ion of the benzimidazole ring, and the corresponding 2 -acy l -  and 2-acy l -3-a lky l th iazo lo-  
[3,2-a]benzimidazoles (XVI-XXIX) are  obtained. This synthesis  can be c a r r i e d  out in one step without 
isolat ion of the in termedia te  I-XV. 
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The s t ruc tu re s  of I-XXIX were  conf i rmed by IR spect ra ,  by the format ion  of der iva t ives  at the c a rb -  
onyl group (for example,  the p-ni t rophenylhydrazone of XXII), and also by the al ternat ive synthesis  of XXHI 
f rom 2-mercap tobenz imidazole  and 3-chloro-2 ,4-pentanedione  [3]. 

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

1-Acyl -2 -acy lmethy lmercap tobenz imidazo les  [(I-XV), Table 1]. A. A previously  p repa red  mixture  
of 10 ml of 85% formic  acid and 10 ml of acet ic  anhydride was added to 0.01 mole of the 2 -acy lmethy l -  

* See [1] for  communicat ion XLVII. 
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mercaptobenzimidazole  [7]. The react ion mass  was allowed to stand for 24-26 h at 18-20 ~ and poured into 
water .  The precipi ta te  of I -VI was f i l tered and washed with water  until it gave a neutral  reac t ion  and was 
then dr ied in a vacuum des icca tor .  This react ion can be ca r r i ed  out in the presence  of a solvent [dimethyl- 
formamide  (10-15 ml)]. 

B. A solution of 0.01 mole of the 2-acylmethylmercaptobenzimidazole  and 10-15 ml of acetic o r  
propionic anhydride was heated for  5 rain at 95-100 ~ (to obtain VII, X, and XII), for  30 rain at 95-100 ~ (for 
VIII, IX, XI, XIII, XIV), or  for 15-20 rain at 115-120 ~ (XV). The mixture was cooled, poured into water,  
and the precipi ta te  of VII-XI was f i l tered.  To isolate XII and XV the react ion mass  was diluted with 15-20 
ml of acetone, and the solution was poured into water .  The mixture was cooled to 2-5 ~ with s t i r r ing,  and 
the precipi tate  was f i l tered.  Compounds XIII and XIV were isolated by vacuum distil lation of propionic an- 
hydride;  the residue was t r i tu ra ted  with cooled ethanol (10-15 ml), and the crys ta l l ized  compound was 
f i l tered and washed with e ther .  The products  were co lor less  or  yellow (VI) crys ta l l ine  substances which 
are readi ly  hydrolyzed by heating in water  to the corresponding 2-acylmethylmercaptobenzimidazoles .  
They mus t  be dried at room tempera tu re  in a vacuum des icca tor  over  CaC12 or  H2SO t. For  analysis the 
compounds were purified by crys ta l l iza t ion  f rom anhydrous ethanol (VII-XI) or  by reprecipi ta t ion with 
water  in the cold f rom dimethylformamide (I-IV), methanol (XII), or ethanol (XIII-XV). 

27Acy l - and  2-Acyl-3-a lkyl th iazolo[3 ,2-a]benzimidazoles  [(XVI-XXIX), Table 1]. A. An equivalent 
amount of sodium formate  dihydrate was added to 0.01 mole of the 2-acylmethylmercaptobenzimidazole  
followed by a mixture  of 10-15 ml of 85% formic  acid and 10-15 ml of acetic anhydride.  The react ion mass  
was refluxed for  1-2 h, cooled, and poured into water .  The precipi tate  of XVI-XXI was f i l tered and washed 
with water .  Compounds XVI and Xu were also obtained in the absence of sodium formate  dihydrate when 
the react ion was ca r r i ed  out in d imethylformamide or  without a solvent in an autoclave at 150-155 ~ (2-6 h). 

B. A mixture  of 0.01 mole of the 2-acylmethylmercaptobenzimidazole  [6, 7], an equivalent amount of 
sodium acetate or propionate,  and 10-15 ml of acetic or  propionie anhydride was refluxed for 30 rain (to ob- 
tain XXII, XXIII, and XXV), for 2 h (for XXIV), for  1 h at 120-125 ~ (for XXVII), or  for  2 h at 140-160 ~ (for 
XXVI, XXVIII, and XXIX). The mixture  was cooled and poured into water .  The precipi tate  of XXIII-XXV 
was f i l tered and washed with water .  Compounds XXVI- XVIII were isolated by dilution of the react ion mass  
with 15-30 ml of acetone and pouring of this mixture into water .  Compounds XXII and XXIX were isolated 
after  removal  of the acid anhydride by vacuum distillation; the residue was t r i tu ra ted  with ethanol, poured 
into water ,  neutra l ized with sodium carbonate,  and the precipi tate  was fi l tered.  Compounds XXIII and XXV 
were  obtained in the absence of sodium acetate.  

C. A mixture  of 0.005 mole of the 1 -acy l -2 -acy lmethy lmercap tobenz imidazo le  (II, VI, VII, IX, and 
XIV), an equivalent weight of the sodium salt  of the corresponding acid, and 15-20 ml of acetic anhydride 
(to obtain XVII, XX, XXIII, and XXIV) or  10 ml of propionic anhydride (to obtain XXVI) was s t i r r ed  with 
cooling and then refluxed for  30 rain (to synthesize XXIII) or  for  2 h (in all of the remaining cases) .  The 
mixture  was then cooled, poured into water ,  and the precipi tate  was f i l tered.  Compound XXVI was isolated 
by dilution of the reac t ion  m a s s  with 30 ml of acetone and subsequent pouring into water .  The products 
were co lor less  or  yellow (XVIII and XXI) crysta l l ine  substances which were purified for  analysis  by c r y s t a l -  
l ization f rom aqueous ethanol (XVI and XXIII), ethanol (XIX, XXII, XXV, XXVIII, and XXIX), methanol (XXVI 
and XXVII), butanol (XX and XXI), dioxane (XVIII), aqueous dioxane (XVII), and 1 : 1  e thanol -bu tanol  (XXIV). 
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