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A facile and efficient synthesis of 3-(1H-benzimidazol-2-yl)-chromen-2-ones (3) by condensation of chromen-2-one-3-carboxylates (1) |
| with o-phenylenediamine (2) is being reported. The reaction has been done under microwave as well as under conventional conditions. |

The structures of all the products have been confirmed by spectral and analytical data.

| Key Words: Chromen-2-one-3-carboxylate, o-Phenylenediamine, N,N-Dimethyl formamide, Polyphosphoric acid. |

Coumarin derivatives are reported to cure Alzheimer's
disease'. Its other derivatives are known to be biologically
active compounds, especially for their anti-HIV and antibiotic
activities™. For example, novobiocin is a 2H-chromen-2-one
derived antibiotic used as a competitive inhibitor of the bacterial
ATP binding gyrase B subunit, blocking the negative super-
coiling of relaxed DNA**. The coumarin ring is a common
constituent of bioactive compounds such as calanolides’ and
lipid lowering agents®. Recent studies have revealed that coumarin
and its derivatives exhibit several other medicinal applications’,
such as antifungals®, ACE inhibitors’, antibacterials'® and anti-
tubercular agents'".

Compounds bearing benzimidazole moiety are reported
to possess a number of interesting biological activities such as
antiulcer'?, antihypertensive'?, antiviral'%, antifungal'* and anti-
cancer'”. They are also reported to possess antitubercular',
antiallergic', antioxidant', antimicrobial'® and in vitro anti-
HIV-1". As these two moieties are associated with a broad
range of biological activities, here we wish to report a facile
and efficient synthesis of compounds containing the biolo-
gically active chromen-2-one as well as the benzimidazole
ring systems under conventional and also under microwave
conditions.

Melting points are uncorrected and are determined in open
capillary tubes in sulphuric acid bath. TLC was performed on
silica gel-G and spotting was done using iodine or UV light.
IR spectra were recorded using Perkin-Elmer 1000 instrument
in KBr phase, 'H NMR on VARIAN 400 MHz instrument and
Mass spectra recorded on Agilent-LC-MS instrument giving

only M* +1 and M* -1 values. Experiments under microwave
irradiation were carried out by using Kenstar domestic micro-
wave oven (MOD: OM-34ECR).

General procedure for the synthesis of 3 (conventional
method): A mixture of 1 (0.5 g, 0.01 mol), 2 (0.5 g, 0.01 mol)
and freshly prepared polyphosphoric acid (PPA) (10 mL) was
heated in oil-bath at 130-140 °C for 5 h. The progress of the
reaction was monitored by TLC. After the complete disappea-
rance of the starting material spot on TLC, the reaction mixture
was cooled to room temperature and poured in ice-cold water
(100 mL). The separated solid was filtered, thoroughly washed
with water and dried to obtain a crude product. It was recrysta-
llized from hexane-chloroform to yield pure 3.

General procedure for the preparation of polyphos-
phoric acid: A mixture of phosphorus pentoxide (18 g, 0.03
mol) and o-phosphoric acid (9 mL, 0.01 mol) was heated on
an oil-bath at 140-150 °C for 1.5 h, when a thick syrupy liquid
consisting of polyphosphoric acid is obtained. This liquid was
used as such for condensation reactions.

Compound 3b: IR (KBr, Vi, cm™): 3255-3021 (OH),
1714 (C=0). '"H NMR (400 MHz, CDCl;/DMSO-d;): 8 7.11-
8.88 (m, complex, 8H aryl protons), 11.9 (s, 1H, hydroxyl
proton) 12.4 (s, 1H, NH, proton), Mass: m/z 279 (M*™+1):
Elemental analysis (CsH1oN,O3), C. 69.07, H. 3.26; N. 10.07.
Found. C. 70.9, H. 3.28; N. 10.11.

Compound 3c¢: IR (KBr, Vpn., cm™): 1714 (C=0). 'H
NMR (400 MHz, CDCl/DMSO-ds): 8 4.35 (S, 3H, methoxy
protons) and 7.11-8.88 (m, complex, 8H aryl protons) and
11.88 (s, 1H, NH, proton), Mass: m/z 293 (M*+1). Elemental
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analysis (Ci7H2N>03), C. 69.87, H. 4.14; N. 9.58. Found. C.
70.21, H. 4.18; N. 9.88.

Compound 3d: IR (KBr, Vy,, cm™): 1714 (C=0). 'H
NMR (400 MHz, CDCl/DMSO-dg): 67.11-8.88 (m, complex,
7H aryl protons) and 12.2 (s, 1H, NH, proton), Mass: m/z 331
(M*+1). Elemental analysis (CicHioN.O-Cl,), C. 58.03, H.2.43;
N. 8.46. Found. C. 59, H. 2.88; N. 9.12.

Preparation of 3 by microwave irradiation (MWI)
technique: A mixture of 1 (0.01 mol) and 2 (0.01 mol) in dry
DMF (10 mL) was taken in a 50 mL Erlenmeyer flask and
subjected to microwave irradiation in domestic microwave
oven at 450 W level for a period of 5 min. The completion of
reaction was monitored by TLC. The reaction mixture was
cooled to room temperature and poured into ice-cold water
(50 mL). The separated solid was filtered, washed with water
and dried to obtain crude 3. It was recrystallized from hexane-
chloroform to obtain pure 3.

Reaction of chromen-2-one-3-carboxylate' (1a, i.e., 1,
R' = R? = H), with o-phenylenediamine (2), in hot polyphos-
phoric acid (PPA), for 5 h, gave a product which has been
characterized as 3-(1H-benzimidazol-2-yl)-chromen-2-one
(3a, i.e.,3,R' = R*=H), on the basis of its spectral data. Thus,
its IR spectrum in KBr, showed a medium broad band at 3210-
2980 cm™ due to NH group and at 1738 cm™ due to lactone
C=0 group. Its "H NMR spectrum in DMSO-ds/TMS showed
signals at 6 7.12-8.88 (complex, m, 9H, aryl protons), 12.38
(s, 1H, NH). Its mass spectrum when recorded in the CI method
showed a molecular ion peak at 263 (base peak) corresponding
to a molecular mass of 262.

3a (i.e., 3, R' = R* = H) could also be prepared by an
alternative method. Thus, 1a (i.e., 1, R' = R* =H) on treating
with 2 in N,N-dimethyl formamide (DMF) under microwave
condition for 5 min, gave a product identical with 3a (i.e., 3,
R' =R*=H) in all respects (m.p., m.m.p. and co-TLC analysis)
(Scheme-I).
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The above reaction of 1a (i.e., 1, R' =R? = H), with 2 was
found to be a general one, the other compounds namely, 3-
(1H-benzimidazole-2-yl)-6-hydroxy-chromen-2-one (3b, i.e.,
3,R' = OH, R? = H), 3-(1H-benzimidazole-2-yl)-6-methoxy-
chromen-2-one (3¢, i.e., 3, R' = OCH;, R = H) and 3-(1H-
benzimidazol-2-yl)-6,7-dichloro-chromen-2-one (3d, i.e., R’

=R?=Cl) have been prepared in both the methods. The results
are summarized in Table-1. A comparison between the two
methods shows that in the microwave technique the reaction
time is drastically reduced and the yields are comparable.

TABLE-1
PHYSICAL DATA OF COMPOUNDS 3a-d
Method-A Method-B

é. R! R2 m.p. _(Conventional) (MWI)
8 (°C)  Yield Time Yield Time

(%) (h) (%)  (min)
3a H H 188 80 4.0 84 3.5
3b OH H 210 71 4.5 81 4.0
3c OCH, H 248 68 5.0 80 3.0
3d Cl Cl 231 70 5.0 82 3.5
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