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NOTE
Synthesis of Some Benzimidazolyl Chalcones

M. NYATI, N.S. RAO, Y.K. SRIVASTAVA* and B.L. VERMA*
Department of Chemistrv, M.P. Government College, Chittorgarh-312 001, India

Some benzimidazolyl chalcones have been synthesized by con-
densation of 2-acetyl benzimidazole (3) with aromatic aldehydes in
presence of aqueous KOH by microwave irradiation technique.
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Benzimidazoles constitute an important group of heterocyclic compounds
having a wide spectrum of biological activities'™. 2-Substituted benzimidazole
derivatives have been found to be biologically most potent. Chalcones are the
natural biocides® and are well known intermediates in the synthesis of heterocyclic
compounds exhibiting various biological activities®. Introduction of heterocyclic
nucleus in the chalcone system has been reported 10 enhance the biological
activities.

The use of microwave irradiation for the synthesis of heterocyclic compounds
is a safe, rapid, convenient and ecofriendly method’. In this communication. the
synthesis of some chalcones having benzimidazole nuclei using microwave
irradiation technique is reported.

The basic nucleus 2-acetyl benzimidazole (3) was prepared by oxidation of
2-(hydroxyethyl)-benzimidazole (2). The latter compound was obtained by
condensation of o-phenylene diamine (1) with lactic acid under Phillip’s condi-
tion®. Oxidation of (2) with K,Cr,O; in dilute H,SO, yielded the expected
benzimidazole derivatives™ '0. Condensation of (3) with aromatic aldehydes in
alkaline medium gave benzimidazolyl chalcones (4).

All the transformations except oxidation of (2) to (3) were carried out under
microwave irradiation. The oxidation of (2) to (3) was carried out by conventional
method at room temperature. The purity of all the synthesized compounds was
checked out by TLC using silica gel-G. Their structure was confirmed by
elemental and spectral analysis and comparison of m.p. of some compounds with
authentic samples'’. :

The IR spectra (KBr, em™) of compounds (4) showed prominent absorption
band at 3245 v(NH), 3050 v(CH==CH), 1650 w(C=0), 1512 V(C==N). The
NMR spectra of compounds showed NMR signal at & 3.60 (s. 3H, OCH;—Ar).
6.89 (d, 2H, CH=CH). 7.66 (d, 2H. Ar-H), 7.66-7.85 Ar-H and 8.01 (s, IH, NH).
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The melting points reported are uncorrected and were taken in open capillaries.
The IR spectra were recorded on Perkin-Elmer spectrophotometer using KBr
(cm™'). PMR spectra were taken on Bruker-DRX 300 spectrometer and mass
spectra were taken on JEOL-SX 100 mass spectrometer. The purity of synthesized
compounds was checked by TLC using silica gel-G. The reaction was carried out
in a domestic microwave oven (Samsung model M1630N. output energy 600
watts, frequency 2450 MHz). ;

Synthesis of 2-(hydroxy ethyl)-benzimidazoles (2): In a flask with a loose
stopper o-phenylene diamine (0.1 mol) and lactic acid (0.1 mol) were placed. The
reaction mixture was irradiated at 300 watt power of microwave for 3 min. It was
then cooled and 10% KOH solution was added to it with stirring till the mixture
became alkaline to litmus. The separated solid was filtered, washed with ice-cold
water and crystallized with ethanol 1o get 2.

Synthesis of 2-acetyl benzimidazol (3): It was prepared by literature
method '™ ',

Synthesis of benzimidazolyl chalcones (4): To a solution of compound (3)
(0.01 mol) in a conical flask added 30% KOH solution (10 ml.) and aromatic
~ aldehyde (0.012 mol) with stirring. The mixture was irradiated in microwave oven
for 5 min with occasional disruption. It was then cooled and poured in ice-cold
water. The separated solid was filtered, washed well with water and neutralized
~with dilute CH;COOH. It was then filtered and crystallized with ethanol to get
compounds da~f in 70-80% yield. 4a: m.p. 205°C: IR (KBr. cm™t) 3249 (NH).
3064 v(——CH s1r). 1658-1590v (combined vibration C=0 and C==N): mass BP
m/z 248 for C |, H,N.O (24%). 4b: m.p. 225°C: IR (KBr. em™ 'y 3262v (NH). 3050
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v(—CH str), 1635-1580 V{combined vibration C=0 and C=N). NMR & 3.60
(5. 3H, OCHy). 6.89 (d. 2H. CH==CH), 7.66-7.85 (Ar-H) and 8.01 (s, IH, NH):
mass BP m/z 278 for Ci7H14N>05 (279). 4c: m.p. 212°C, IR (KBr, cm™) 3261
V(NH), 2819 v(—CH str.), 1580-1513v (combined vibration C==0 and C=N):
mass BP m/z 307 for CisHeN-O5 (308). 4d: m.p. 217°C, IR (KBr. cm™) 3246
V(NH), 2937 v(—CH str.), 1651-1578 v(combined vibration C=0 and C=N);
mass BP m/z 339 for CioHgN,O, (338). de: m.p. 224°C, IR (KBr, cm™) 3276
V(NH), 3060 (—CH sr), 1659-1596 v(combined vibration C=0 and C=N);
mass BP m/z 283 for C6H 1N,OCI (282.5). 4f: m.p. 260°C. IRv v(KBr, cm™)
3258 v(NH), 2925 v(—CH str), 1650~15v65 v(combined vibration C=0 and
C==N): mass BP m/z 291 for CisHj7N;0 (291).
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