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Abstract

A simple and convenient route is described for the synthesis of a series of
benzimidazolechalcones  (3a-3i) from  benzimidazole-2-carbaldelivde and  substituted
acetophenones by using microwsave irradiation method. Chalcones had been synthesizing by
conventional way of heating which were taking a long time. To improve the yvield and to
mimimize the reachion time, Benmmidazolechalcones were synthesized by Microwave
rradiation method (MWI) and elucidated on the basis of spectral analvsis such as IR,
"HNMR, and Mass spectroscopy. Synthesized chalcones were shown the moderate 1o good
antibacterial and antifungal activity against all used strains.

KEYWORDS: Benzmidazole-2-carbaldehyvde, Substitutedacetophenones MWIL
Benzimidazolechalcones, Antimicrobial activity.

Introduction

There 13 growing mnterest i the pharmacological potential of natusal products. Chalcones
(1 3-digryl-2-propen- l-ones] constitute an mmportant class of natural products belongimg to the
flavonod family having a wide spectrum of hiwlogical activities. Chemically, they consiat of open
cham flavanoids in which the two aromatie rings are jowed by a three carbon - unsaturated
carbomyl system. The presence of a reactive o, B unsaturated keto function in chalcones is found to be
responsible for therr antimicrobial activity M. Chalcones show antibacterial, antifungal, entstumor and
anti-inflammatery propertics. They are also intermediates m the biosynthesis of flavonoids, which are
substances wide spread in plants and with an array of biclogical activities P,

Heteroeyelic compounds containing nitrogen have been descnibed for ther biological activiry
against verious microorganisms, The mdole unit 15 the kev building block for a vanety of compounds,
which have crucial roles in the functions of biclogically important molecules M. Chalcones present
great anferest a5 compounds exhabiting antimadarial, anbfibrogenic, mnticancer, amtitricharmonal,
antileishmarial and cytotoxic sctivitics

The flavonoid compounds are & group of natural prcducts found in fints, vegetables, nus,
seeds and flowers az well as in teas and are important constitient of human diet. They have been
demonstrated to possess  anboxident, snbihvpertensive, anti-allengic, antinoocepative, thvpsm
ichihitors, plant growth regulator 527

The*usage of microwave energy to w::celm[e ofganic reaciions 15 of increasing interest gnd
several advantages over conventional techmiques ™ In the earlier part of our research work we
synthesis of substituted 2-hydrosovane n]deh}ldm by the microwave-mduced Feimer-
n reaction "™ Synthesis of molecules, whig ﬂll}- require & long time, can be achieved
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conventionally and rapidly in a microwave gven. An attempt was made to synthesize coumarmyl
chalcones both by conventional and microwave method P92 In one half of the century microwave
energy had been used for the heating of food matenal, (Rajendra 5, Verma) but now the apphcation of
microwave energy has been wiilized in organic synthesis ™. In 1855, Robert Bunsen invented the
burmer which acts es energy source for heating a reaction vessal and synthesis of orgamc compound
by heating on bumer wes become a waditional method ™, Therefore we thowght worthwhile to
svnthesize some new chalcones which may shows higher antimicrobial activity.

Experimental

The melting pomts were recorded in open capillary and were uncorrected. IR spectra were
recorded using Perkin-Elmer FTIR-RX1 spectrophotometer. 'HNMR. spectrum was recorded using
CDCH on Bruker Advance (400 MHz) and their chemical shifts are recorded in & (parts per million)
umits with respect o letrametlyl silane (TMS) as internal standard. Mass spectra were recorded on a
Waters Q=T of micro M3, All the reagents and solvents used were of AR grade. Progress of the
reactions was monitored using TLC, performed on =silica gel, wsing ethyl acefate: bermene as the
salvent system,

General procedare

An equimolar mixture of Benrimidazole 2-Carhaldehyde (1a) (1 .46gm, 0.01 mol) and 4-
Methoooy Acetophenone (2a) (1.30 ml, 001 mol) were dissodved m 25 ml of ethanol with stored and
aqueons solution of 20 ml 40 % potassium hydrocode were added dropwise. Resulting reaction
mixture was irradiated in microwave for 5 1o 10 mon. with short interval of hme for 30 s=¢. (o avod
evaporation excess solvent. Resction progress was monitored on TLC using benzenalethyl acetate
combinmgtion (1:1, ¥/V) as mobile Phase. On completion of reaction, the resction mixture was poured
ont crushed ce cold water and acidified with HCI. The separated solid was filtered and recrystallzed

frem absolute aleohaol,
All the benzimidasnlechalcones (3b-3i) were synthesized by same procedure.
Bnhamn:
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Table.1: Physical and analytical data of synthesized Benzimidazolechalcones:

A g

Sr. Synthesized Compoonds Reaction Yield Melting
Mo, Time (%) Point
{in Minutes) "C)
Hy
;1Y |” 65 75 171
" e
H
(W]
70 T8 183
b
75 a4
Je 215
75 T
3d 140
80 72
e 165
g0 76
ar I35
a5 &0
3z 182
o 95 78
3h _ ] -
e
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Antimicrobial activity

The synthesized Benzimidazolechalcones were tested for their antibacterial and antifumngal
activity by measuring zone of inhibition on agar plates by disc diffusion method" with £, coff and
Aspergiflus nigar. All these compounds possess moderate to good activity against all stains used in
companson with Tetracycline and Grizeofulvin which are lsted in Table. 2.

Table 2: Fone of Inhikition {(mm ) of Benzim idazolechalcones

Entry Antibacterial Antifungzal
E.coli Azpergillus nigar
Sa 12 14
3h 11 13
Je 18 15
3d 14 12
Je 15 13
3 1% 17
g I5 I8
Jh 17 15
Ji 14 19
Contrnl i LT
Tetracyeline 10 0

=

Gerigenfulvin - 00

Result and discuxsion

In continuation of research work we report here a simple and efficient microwave assisted
synthesis of benzimidazolechaleones i one step with hugh vield, siople procedure, no need of
purification, save time g5 well as beat énergy They were fully characterized snd evaluated for thear
antibacterial and antifungal acuvity Benmimidazolechalcones are readily used synthons for
preparation  of differemt tvpe of heterocrclic  compounds: ke Pyrazole,Pyrnmiding  and
Flavonones. Therefore it can be concluded thapspriRmgidazolechalcones will be great importance
in medicinal chemistry as antibacterial and g g

i irop B led-1-one: - %mm

i

Spectral Analysis 3
Ja) F{IH-benzimidazol-2-y1}-1-{4-met g p
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IR {(KBr): v (em-') 1663, 1580, 1530, 3285, 1019,

TH-NMR 5~ 778 (d, 1H), 7.86 (d. 1H), 762 (d, 1H, Ar-H), 7.58 (d, 1H, Ar-H), 6.65-7.12(m, 4H, Ar-
H), 3.72 (5, -OCH:), 12.38 (5, N-NH)

Mass (m/z): 278, 247, 118, 107, 54, 31.

3b) 3+ 1H-benzimidazol-2-yl}-1-{4-bromoephenyljprop-2-en-1-one:

IR (KBr) v{cm-'} 1660, 1578, 1530, 3286

TH-NMR &= 7.72 (d. 1H). 7.86 (d. 1H). 7.62 (d, 1H, Ar-H), 7.58 (d, 1H.Ar-H}, 6.63-7.13 {m, 4H,Ar-
HY, 12.40 (s, N-NH).

Mass (m/z): 327, 248, 194, 79, 54_

3c) 3={1H-benzim idazol-1-yij=1- I d-dichlorophenyliprop-2-en-1-omne

IR (KBr) vicm-') 1657, 1575, 1530, 3280

'H-NMR 5= 7.72(d, 1H), 7.86(d, 1H), 7.62-6,72 (dd, 1H.Ar-H), 7.58 (5. I1H,AT-H), 6.86-7.12 (m,
4H, Ar-H), 12,49 (5, N-NH)

Mass (mJ/z): 317, 119, 84,79 54

ad) 31/ -benzimidazol-2-y1}-14{4-hvdroxyphenyl)prop-2-en-1-one:

IR (KBr) vicm-') 3350, 3285, 1658, 1580, | 530, 1022

IH-NMR 5= 7.92 (d, 1H), 7.81{d, [H), 7.64 {d, 1H Ar-H), 7.58(d, 1H Ac-H), 6.65-7.22 (m, 4H Ar-
H), 4.57 {3.-0H), 12.43 (5, N-NH)

Mass (miz) 264, 117, 93, 79, 54, 28

3e) 3{1H-benzimidazol-2-vl-1-{F-hydroxyphenyliprop-2-en-1-one:

IR (KBr) vicm-') 3348, 1280 1658, 1584, 1530, 1052

TH-NMR 5= 780 {d, 1H), 7.86 (d, 1H), 7.62 (d, 1H, Ar-H), 758 {d, 1H, Ar-H), 6.65-7.22 (m, 4H,
Ar-H}, 4.58 (s.-OH). 12.60 (s, N-NH)

Mass (miz): 204, 117,93, 7% 54, 18

N 3-(1H-benzimidazol-2-v1y-1-(2 d-dihydroxyphenyljprop-2-en-1-one:

IR (KBr): v{cm-") 3340, 3285, 1650, 1580, 1530, 1022

TH-NMR 5=7.73(d, 1H), 7.86 {d, 1H), 7.62 (d, 1H Ar-H}, 7.5 {d, TH,Ar=H}), 6.67-7.20 (m, 4H, A=
H), 4,55 (5,-0H), 12.48 (s, N-NH).

Mazs (m/fz): 280, 108,97 8279, 54, 28

3g) 3-{1H-benzimidazol-2-¥1}-1-(2-hyd roxv-3-iodo-5-methyiphenyl jprop-I-en-1-one :

IR (KBr)} v{cm-') 3345, 3275, 1658, 1580, 1530, 1030,

"H-NMR &= 7.76 (d, IH} 7 E-S{d, IHJI ?eﬁ:d, 1H, Ar-H), ?&U{d, 1H, Ar-H}), 6-&-54' 2Nm, 4H, Ar-
H),4.52 (5,-OH), 12.40 (s, N-NH). 5

Mass (m/g): 404, 322, 243 B2, 79, 54, 23

3h) 3-(1H-benzimidazol-2-¥1}-1-(3,5-dibrom o-2 4-dihyd roxy phenyljprop-2-en- l-one:

IR (KBr): v{cm-') 3349, 3285, 1658, 1582, 1530, 1025,

"H-NMR &= 7.80 (d. 1H), 7.86(d. IH), 767(d, 1H, Ar-H), 7.58(d, 1H, Ar-H),7 52(5,1H Ar-H}, 6.65-
7.22(m, 4H,Ar-H),4.52 (5,-0H), 12.40 (s, N-NH)

Mass (m/z):438, 359, 356, 82, 79, 54, 28
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IR (KBr): vi{cm-') 3350, 3285, 1638, 1580, 1540, 1037

'\B-NMR §= 7.78(d, 1H), 7.86(d. 1H), 7.65(d, 1HLAr-H), 7.58(d, 1H Ar-H), 6.65-7.22{m, 4H.Ar-
H},4.53 (5-0H), 12,40 (5, N-NH)

Mass (m/z): 312, 233, 82, 79 54, 28
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