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Abstract : Activated 2-benzimidivnlcs react with a variety of N-Acyl imidates under microwave 
irradiation in open vessels to giCe tbc comqonding pyrimido [ t&-a] bcnzimidazoles. 

Owing to their interesting biological activity] and their application as fluorescent dispersed 
dyes*, we have investigated the synthesis of pyrimido 11.6al benzimidazoles from benzimidazoles 1 
activated by electron withdrawing groups (such as CN, Cq2R with R = Me, Et)_ As part of a 
program in our laboratory related to the study of organic synthesis in dry media3 and under 
microwave irradiatione, we wish to report in this paper the first results obtained for the ring closure 

conden~tion of ~nzimidazoies 57’7 I with N-Acyl imidatesff 2 as ~~ielectrophi~es with microwave 
activation. After heating compounds fb (X = C02Me) and 2 (Rt = R2 = Me) in toiuene with 

continuous azeotropic elimination of water or in dry ethanol during 48 h, 95 % of lb was recovered 
unchanged with decomposition by-products of 2 (RI = R2 = Me). In contrast when experiments9 
were performed without solvents in open vessels under microwave irradiation (400-51OW, 15-30 
min.), the reaction led to pyrimido [I ,6-al benzimidazoles 3 after ethanol and water elimination. 

la X-CN,tb X=CO&Ie,Ic x=co,u 

Structure of pyrimido [1,6-al benzimidazoles 3 could be established by IH and *3C NMR 
spectral analysis. For example in 1H NMR, 3~19 (Rt = R2 = Me, X = CN) exhibits a lowfield singlet 
(2.76 ppm) assignable to the methyl group on C-3, the other methyl, group is deshielded (3.19 ppm) 
by N-2 and N-10, an effect which is known in similar systems’“. In l3C NMR, two signals : one at 

6 = 153.29 ppm for C-3 and another at 160.61 ppm for C- 1. 
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Envy X Rt R2 Power (W) T. (min.)(a) Yield (%)(b) 
3a9 CN Me Me 5lW 15 (86) 72 
3b CN Me Et 400(c) 30 65 
3c CN Et hk 510(a) 15 (38) 27 
3d 

:L%s z E 
5x@ 15 47 

Se 30 86 
3f CQEt Me Et ~ 30 (42) 21 
3g C@Et Me Ph 51(1(d) 15 50 

(a) Reaction time. (b) CN& and is&ted yields.(c) domestic MW oven : Philips M705 (d) modified Moulinex 85OW, 

As a conclusion, this cyclocondensation reaction affords a new route to pyrimido [1,6-a] 
benzimidazoles and the present procedure appears to he very simple. The extension of this 

cyclocondensation strategy to other j3-dinucleophiles on N-acyl imidates is actually under progress. 
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3a (Yield = 86%), then the crude residue is mcristalli7~d from chloroform in 72% yield (0.16 g) as 
yellow needles (mp = 241 “C) - lH NMR ~CDCi3,300 MHz) 6 2.76 (s, 3H); 3.19 (s, 3H); 7.4.5-7.50 
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