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ABSTRACT

Efficient synthesis of some new N-Benzyl subditinenzimidazole chalcone derivatives were perforrogd
multistep reaction sequences. The synthesized aompavere characterized using iR, NMR, mass spectrometry
and elemental analysis. The synthesized compouers sgreened for their antibacterial activity agstirselective
gram positive and gram negative bacteria. Compolthaias found to be most active among the series.
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INTRODUCTION

In present scenario bacterial infection becamerws® threat to human lives due to their resistatecexisting
antibiotics. Thus, exploration of new types of batterial agents becomes very essential. Benziwigaterivatives
are very useful for the development of moleculeplumirmaceutical interest due to their pharmacoldgctivity
including antimicrobial [1-3], anthelmintic [4,5§nticancer [6,7], antilukemic [8] and antidiabe®. More over
chalcones are associated with antibacterial agtiMiD-12]. Thus, a novel series of N-benzyl berdemole
chalcones were synthesized and evaluated agaffesedi bacterial strain.

MATERIALS AND METHODS

Synthesis and characterization

The chemicals used were laboratory grade and pedcfiom Merck (India) and Finar (India). IR spectvare
obtained on a Bruker alpha-t FT-IR spectrometerr(RBllets).'H NMR spectra were recorded on a Bruker avance
[ 500 MHz spectrometer using TMS as internal ded in DMSO-¢. The mass spectra were recorded on Agilent
6410 LC-MS Spectrometer. The elemental analysis eessed out by using Thermo finnigan element asely
Melting points were determined by open tube capillmethod and are uncorrected. Progress of thdioeaand
purity of the products was checked by thin layeroaimtography (TLC). The spots were located unddin
vapors/UV light.

General procedure for synthesis of 1-(1-benzyl-1Hdnzo[d]imidazol-2-yl)-3-aryl-2-propen-1-one(7-10)
Chalcones3-7 (5 mmol) were dissolved in a 20 mL dry acetone andL of DMF under heating, then anhydrous
K,CO; (7.5 mmol) was added to the solution. Later berhjybride (15 mmole) was added to the mixture ard th
contents were heated under reflux. The progrefiseafeaction was monitorred by TLC (benzene-ethgtate, 4:1).
After completion of reaction (20-24 h), the reantimixture was cooled and poured into crushed ide 3Jolid
obtained was filtered and recrystallized from migtof acetone and DMF.
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(E)-1-(1-benzyl-1H-benzo[d]imidazol-2-yl)-3-(4-(déthylamino)phenyl)prop-2-en-1-one7)( Red colour solid;
Yield: 76 %; Anal. Calcd. for &H,3NsO: C, 78.71; H, 6.08; N, 11.02 %. Found: C, 781805.91; N, 10.92 %; IR
(KBr, cmi'): 1679 (C=0), 1611 (C=NYH-NMR (500 MHz, DMSO-¢,5 / ppm):7.96 (1H,d, J = 15 Hz, H), 7.90
(1H,d, J = 8 Hz, Ar-H), 7.79 (1Hd, J = 15 Hz, H), 7.73-7.67 (3Hm, Ar-H), 7.44-7.18 (7Hm, Ar-H), 6.78 (2H,
d, J=8 Hz, Ar-H), 6.01 (2Hs, —CH,), 3.03 [6H,s, —=N(CH),]; ESI-MS m/z: 382.0 [M+H].

(E)-1-(1-benzyl-1H-benzo[d]imidazol-2-yl)-3-(3,4atkkthoxyphenyl)prop-2-en-1-on8).( Fluorescent yellow solid;
Yield: 78 %; Anal. Calcd. for £&€H,,N,Os: C, 75.36; H, 5.57; N, 7.03 %. Found: C, 75.265th1; N,6.90 %; IR
(KBr, cm™): 1653(C=0), 1575 (C=NYH-NMR (500 MHz, DMSO-¢, & / ppm): 8.11 (1Hd, J = 17.5 Hz, H), 7.93
(1H,d, J= 10 Hz, Ar-H), 7.83 (1Hd, J = 17.5 Hz, §), 7.75 (1H,d, J = 10 Hz, Ar-H), 7.47-7.38 (4Hmn, Ar—H),
7.32-7.29 (2Hm, Ar-H), 7.26-7.23 (1Hm, Ar-H), 7.20-7.18 (2Hm, Ar-H), 7.07 (1H,d, J = 10 Hz, Ar-H), 6.01
(2H, s, —CH), 3.88 (3H,s, —CH), 3.84 (3H,5, —CH); ESI-MS m/z: 399.0 [M+H].

(E)-1-(1-benzyl-1H-benzo[d]imidazol-2-yl)-3-(2-chdphenyl)prop-2-en-1-oned). Off-white solid; Yield: 71 %;
Anal. Calcd. for GH,,CIN,O: C, 74.09; H, 4.60; N, 7.51 %. Found: C, 74.304t51; N, 7.12 %; IR (KBr, cih:
1659 (C=0), 1595 (C=NYH-NMR (500 MHz, DMSO-g, 3 / ppm): 8.30 (1Hd, J = 17.5 Hz, H), 8.13 (1Hd, H,,
J=17.5 Hz), 8.11-8.09 (1Hm, Ar-H), 7.94 (1Hd, J = 10.0 Hz, Ar—H), 7.76 (1H], J = 10, Ar-H), 7.61-7.60 (1H,
m, Ar-H), 7.54-7.46 (3Hm, Ar-H), 7.43-7.40 (1Hm, Ar-H), 7.33-7.30 (2Hm, Ar-H), 7.27-7.24 (1HmM, Ar-H),
7.21-7.20 (2Hm, Ar-H) 6.00 (2H,s, —CH,).

(E)-1-(1-benzyl-1H-benzo[d]imidazol-2-yl)-3-(3-megyphenyl)prop-2-en-1-onel@)". Fluorescent yellow solid;
Yield: 75 %; Anal. Calcd. for §H,N,O: C, 78.24; H, 5.47; N, 7.60 %. Found: C, 78.105t51; N, 7.55 %; IR
(KBr, cm®): 1665 (C=0) 1600 (C=N); ESI-MS m/z: 369.0 [M+H]

Microbiology

The compound§-10 were evaluated for thein vitro antimicrobial activity against bacterial straivig. Bacillus
subtilis MTCC 441, Staphylococcus aureddTCC 3160,Pseudomonas aerugino$4TCC 4673 andescherichia
coli MTCC 739. The reference cultures were purchaseth flostitute of Microbial Technology (IMTECH),
Chandigarh, India. Minimum inhibitory concentratso(MIC) were determined using mueller hinton brbghtwo
fold microdilution dilution method [13,14]. The ¢utes were incubated for 24 h at 36 and the growth was
monitored. The lowest concentration required testrthe growth of microorganism was regarded asnmaim
inhibitory concentration (MIC). Ciprofloxacin wassed as positive control. The antimicrobial activaf the
compounds was performed in duplicate.

RESULTS AND DISCUSSION

Chemistry

The desired compounds described in this study weepared form frono-phenylenediamine in four steps as
outlined in (Schem@&). 2-hydroxyethylbenzimidazolg was obtained by condensationmphenylenediamine with
lactic acid using Phillips method [15]. Potassiuithdomate promoted oxidation of 2-hydroxyethylbeniziazole
followed by neutralization with ammonia led to Zzadbenzimidazol@ [16]. 1H-benzo[d]imidazol-2-yl)-3-aryl-2-
propen-1-one3-6 were obtained by claiesn-schmidt condensatior? afith substituted aromatic aldehydes in
presence of NaOH [17]. Condensation of 1-benzinufdB-aryl-2-propen-1-one derivative3-6 with benzyl
chloride gave the novel 1-(1-benzyl-1H-benzo[d]iaddl-2-yl)-3-aryl-2-prpen-1-one derivativésl0. Physical data
of synthesized compounds are presented in Tablgé No.

In the IR spectra of compound@sl0 (C=0) stretching was found in the expected regibh652-1662 cih The'H
NMR spectrum of compound (Fig. 1) displayed two doublets & 7.96 andd 7.79 for two protons of., B-
unsaturated carbonyl system. The two doublets dvithlue 15 Hz confirmed olefinic protons of chaledm E form.
Two singlets were observed &t6.01 and 3.03 ppm corresponding to the methylentwps and dimethylamino
group respectively. All the other additional peaitss 7.90 ands 7.73-6.78 ppm observed are due to aromatic
protons. The positive ion ESI mass spectrum of ammg7 (Fig. 2) exhibited an [M+H] ion at m/z 382.
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Scheme 1: Synthetic route to benzimidazole chalcone

Table 1. Physical data of synthesized compounds

Compound R Molecular formula  MPQ)

7 4-N(CHp)z  CpeH2:N:O 220-222
8 3,4-O0CH  CaeH2:N20s3 188-190
9 2-Cl G:H1:CIN,O 164-166
10 3-OCH CasH2cN20 132-134

T Ik T T T T
15 14 13 12 mn 10

W“m“ﬁﬁﬁw E

Fig. 1.*H NMR spectrum of compound 7
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Fig. 2. Mass spectrum of compound 7

Two doublets a$ 8.11 and 7.83 ppm were observed in'tHeNMR spectrum of compouri(Fig. 3) for the twoa,
B-unsaturated protons. Three singlets were obseat/@®.01, 3.88 and 3.84 ppm corresponding to the ntetiey
protons and two dimethoxy groups respectively.thdl other additional peaks observed were in agreewi¢h the
respective aromatic rings. The positive ion ESI sngigectrum of compourtdl (Fig. 4) exhibited an [M+H] ion at
m/z 399.
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Fig. 3.’H NMR spectrum of compound 8
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Fig. 4. Mass spectrum of compound 8

The positive ion ESI mass spectrum of compo@nexhibited an [M+H] ion at m/z 399 (Fi&).The 'H NMR
spectrum of compoundO displayed two doublets & 8.30 and 8.13 ppm for two olefinic protons af p-
unsaturated carbonyl system. The peak of methylest®ns are observed &6.0. Peaks & 8.11-7.20 ppm are due
to aromatic protons (Fig).
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Fig. 5. Mass spectrum of compound 10
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Fig. 6."H NMR spectrum of compound 9

Antimicrobial activity

The synthesized compoundsl10 were screened for thein vitro antimicrobial activity. The MICvalues of the
synthesized compounds ranged between 500+82r6L™". The results of antimicrobial activities of beniiazole
derivatives are presented in Table 2.

Table 2.1n vitro antimicrobial activity of synthesized compounds 7:0 MIC pg mL™

Gram-positive bacteria  Gram-negative bacteria
Compound S.aureus B.subtilis E.coli P.aeruginosa

7 250 512 250 500
8 250 500 500 500
9 125 250 512 512
10 62.5 62.5 125 500
Ciprofloxacin  6.25 6.25 6.25 12.5
CONCLUSION

Four new chalcones containing the N-benzyl benzamide moiety were synthesized, characterized arebtigated
for their antimicrobial activity. The antimicrobialctivity data indicated weak antibacterial acyiviexcept for
compoundLO which presented good activity agaiSstaureusandB. subtilis
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