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Abstract : Activated 2-benzimidazolcs rcact with a varicty of N-Acyl imidates under microwave
irradiation in open vessels to give the corresponding pyrimido [ 1,6-a) benzimidazoles.

Owing to their interesting biological activity! and their application as fluorescent dispersed
dyes2, we have investigated the synthesis of pyrimido [ 1,6-a] benzimidazoles from benzimidazoles 1
activated by electron withdrawing groups (such as CN, COsR 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 irradiation4, we wish to report in this paper the first results obtained for the ring closure
condensation of benzimidazoles.7 1 with N-Acy! imidates8 2 as B-dielectrophiles with microwave
activation. After heating compounds Ib (X = CO2Me) and 2 (R; = Rz = Me) in toluene with
continuous azeotropic elimination of water or in dry ethano! during 48 h, 95 % of 1b was recovered
unchanged with decomposition by-products of 2 (Rj = Rz = Me). In contrast when experiments®
were performed without solvents in open vessels under microwave irradiation (400-510W, 15-30
min.), the reaction led to pyrimido [1,6-a] benzimidazoles 3 after ethanol and water elimination.
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Structure of pyrimido [1,6-a] benzimidazoles 3 could be established by 1H and 13¢c NMR
spectral analysis. For example in 'H NMR, 3a% (R) = Ry = 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 systems10. In 13C NMR, wwo signals : one at
0 = 153.29 ppm for C-3 and another at 160.61 ppm for C-1.
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Entry X Ry | R Power (W) T. (min.)@) Yield (%)®)
3a% CN Me | Me 510 15 86) 72
3b CN Me | Bt 400/) 30 65
3c CN Et Me 51000 15 (38) 27
3d CN Me | Ph 510@ 15 47
3e COMe | Me | Me 4000 30 86
3fr COzEt Me | Bt 400¢€) 30 42)21
3g COzEL Me | Ph 5106 15 50

(a) Reaction time. (b) Crudc and isolatcd yields.(c) domestic MW oven : Philips M705 (d) modificd Moulinex 850W.,

As a conclusion, this cyclocondensation reaction affords a new route to pyrimido [1,6-a)

benzimidazoles and the present procedure appears to be very simple. The extension of this
cyclocondensation strategy to other B-dinucleophiles on N-acyl imidates is actually under progress.
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Methyl 2-benzimidazole ethanoatc 1b is synthetized in onc siep by condensation of o-phenylenediamine
with the appropriate imino-cther® in CH2CI2 at 41°C during 48h, in 87% yield (mp = 105°C).
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Experimental procedure for the preparation of 1,3-dimethyl pyrimido [1,6-a] benzimidazole 4-
carbonitrile (3a) : A mixture of 1a (0.15 g - 0.96 mmol) and 2a (0.25 g - 1.79 mmol) in a Pyrex glass,
was irradiated at S10W during 15 min. After addition of 5 mL of methylene chloride, the resulting
solution is adsorbed over Al203. Elution by ciher and subsequent evaporation in vacuo gave 0.18 g of
3a (Yield = 86%), then the crude residuce is recristallized from chloroform in 72% yield (0.16 g) as
yellow needles (mp = 241°C) - 1H NMR (CDCl3, 300 MHz) § 2.76 (s, 3H); 3.19 (s, 3H); 7.45-7.50
(m, 1H, Ar); 7.60-7.62 (m, 1H, Ar); 7.98-8.03 (m, ZH, Ar).- 13C NMR (CDC13,75 MHz) § 23.24 (g,
I =129 Hz); 24.12 (g, } = 131 Hz); 95.13; 113.76; 114.57 (dd, J = 165, 8.2 Hz); 120.65 (dd, J =
164, 8.2 Hz); 123.35 (dd, J = 163, 7.5 Hz); 127.40 (dd, J = 161, 7.6 Hz); 127.81; 145.02; 14642,
153.29 (q, } = 7.2 Hz, C-3); 160.64 (g, ] = 6.8 Hz, C-1) - MS, m/z = 222.0909 found (calc. for
C13HgNg : 222.0908), M+,
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