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ABSTRACT

In the present study, seven substituted 3-benzylquinoxalines were synthesized from substituted
phenyl pyruvic acid and o-phenylenediamine. All the synthesized compounds were structurally
elucidated by IR, Mass, NMR spectroscopy. Antibacterial activity of the synthesized compound
was analyzed against a set of three gram negative and three gram positive microorganism by
agar well diffusion method. Compound 5 showed very good antibacterial activity among all the
compounds.
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INTRODUCTION

Discovery and development of effective as well afe sdrugs to counterbalance bacterial
infection had brought a revolution in the medicaatment of infectious disease since"19
century [1]. But unfortunately progressive era wmntan healthcare is accompanied by drug
resistant bacterial strains. Nowadays increasitifpacterial resistance is becoming severe health
problem globally [2, 3]. In addition to trying t@otrol bacterial resistance there is a corner stone
requirement for the development of new antibiotics help redress balance of resistant
microorganisms versus available antibiotics [4/}). exhaustive research of the literature has
revealed that the quinoxalines are an importargtsatd antibiotics that bind to DNA and thereby
modify its biological activities. So, synthetic goikaline derivatives can be good lead for future
antibacterial agent. In present study synthetiooxaline derivatives have been synthesized and
evaluated for their antibacterial potential agasedected bacterial strains [9-11].

MATERIAL AND METHOD

The melting points were taken in a remi M.P.apperand are uncorrected. IR spectra were
recorded on Perkin-Elmer 881 and FTIIR 8201 PCm@liz spectrophotometer and values are

363
www.scholarsresearchlibrary.com



V.P.Devmurari et al Der Pharma Chemica, 2010, 2 (6): 363-367

expressed in cth NMR spectra were recorded on Bruker WM-200 speoéter. The chemical
shifts are expressed in ppm using TMS as an intstaadard. Mass spectra were recorded on
JEOL JMS-D-3000 spectrometer with an ionizationeptl of 70 eV and are reported in the
form of m/z and FAB on SX-102 instrument. All theactions were monitored by thin layer
chromatography over pre-coated silica gel platssguUV lamp, iodine vapors or KMnGpray

as developing agents.

A series of 3-substituted benzylquinoxalines wemglsesized by general procedure. Substituted
phenylpyruvic acids were prepared from reportedhogs [12-15].0-Phenylenediamine was
purchased from Sd fine chemicals.

General procedure

Equimolar amount of substituted phenyl pyruvic aamdl o-phenylenediamine were dissolved in
ethanol and refluxed for 3 hour. Crude product washed with ethanol and dried. Physical
characterization of the synthesized compounds/esngin Table 1.

R HO (@] H2N N
(L L1 — (I (>
/ (@] HoN H (@] /

3-Benzylquinoxalin-2-one

IR (KBr, cm?): 3322.75 (Secondary amide stretch.), 1499.6 (Niddb), 1660.41 (C=0O (I)
stretch.), 1559.17 (C=0 (ll)), 664.358 (N-H waggin$296.89 (C-N stretch.), 2962.13 (C-H
stretch.). ; Mass m/z: 237.2 (ML) ;*H NMR CDCk ,8=7.167 — 7.329 (m, 5H , pheny} ,
=7.401-7.525(m, 3H ,dd7) ,0 =7.823 - 7.863 (d ,1H , J=8.04 Hzg)H = (s, 2H , benzyl
- CH,).

3-(4-Chlorobenzyl) quinoxalin-2-one

IR (KBr, cm?): 3316 (Secondary amide stretch.), 1483.96 (NHdHenl661.37 (C=0O (I)
stretch.), 1556.27 (C=0 (ll)), 660.5(N-H waggin$294 (C-N stretch.), 2970.8(C-H stretch.).
Mass Wz [M+1]): 271.08;'H NMR (DMSO-dg, 8, ppm): 12.43 (s,H, -NH), 7.26 -7.72 (m, 18,
Aromatic protons), 4.12 (sH2 Methylene proton)

3-(4-Methoxybenzyl) quinoxalin-2-one

IR (KBr, cm?): 3311.18 (Secondary amide stretch.), 1509 (NHdHenl660.41 (C=0O (I)
stretch.), 1605.45 (C=0 (ll)), 684.60 (N-H waggindp46.75 (C-N stretch.), 2959.23 (C-H
stretch.)

3-(2-Nitrobenzyl) quinoxalin-2-one

IR (KBr, cm?): 3314.07 (Secondary amide stretch.), 1557.2 (Niddb), 1668.12 (C=0O (I)
stretch.), 1519.63 (C=0 (Il)), 659.53 (N-H waggind294 (C-N stretch.), 2938.98 (C-H
stretch.).

3-(4-Nitrobenzyl) quinoxalin-2-one

IR (KBr, cm?): 3426.89 (Secondary amide stretch.), 1347.3 (Niddb), 1596.77 (C=0O (I)
stretch.), 1516.74 (C=0 (Il)), 652.78 (N-H waggingn87.94 (C-N stretch.), 2932.23 (C-H
stretch.).
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3-(4-Methylbenzyl) quinoxalin-2-one

IR (KBr, cm): 3311.18 (Secondary amide stretch.), 1509 (NHdBerl660.41 (C=0O (I)
stretch.), 1605.45 (C=0 (Il)), 684.60 (N-H waggindp46.75 (C-N stretch.), 2959.23 (C-H
stretch.)

3-(2-Chlorobenzyl) quinoxalin-2-one
IR (KBr, cm'): 3302.5 (Secondary amide stretch.), 1428.03 (M#ddb, 1661.37 (C=0O (I)
stretch.), 1609.31 (C=0 (Il)), 659.53 (N-H waggint201.43 (C-N stretch.).

Table 1: physical data of the synthesized compounds

Sr. No. Sr. No. Molecular formula Wl\g(i)gl;.ht R¢ M.P.(°C)
1 3-Benzylquinoxalin-2-one Ci5H1.N,0O 236.26 0.70 154-156
2 3-(4-Chlorobenzyl) quinoxalin-2-one CysH11CINL,O 270.06 0.75 192-194
3 3-(4-Methoxybenzyl) quinoxalin-2-one Ci6H14N>0, 266.29 0.77 138-140
4 3-(2-Nitrobenzyl) quinoxalin-2-one Ci5H11N304 281.26 0.72 142-144
5 3-(4-Methylbenzyl) quinoxalin-2-one CieH14N20 250.30 | 0.61 156-158
6 3-(4-Nitrobenzyl) quinoxalin-2-one Ci5H11N304 281.26 0.74 166-168
7 3-(2-Chlorobenzyl) quinoxalin-2-one C1sH11CIN,O 270.06 0.83 175-177

Antibacterial Evaluation

In the present research work, the activity spectafimall the synthesized compounds was
analyzed by agar well diffusion method in tripleaf16-20] Digital colony counter (Toshiba,
EIE-1901) was used for inoculum preparation. Antibizone reader (EIE Instruments) was used
to measure diameters of inhibition zones. For thibacterial assay, 3 strain of Gram positive
bacteriaS. aureus (MTCC 737) M.lueus (ATCC 9341) B. pumillus (ATCC 14884) and 3 strain
of gram negative bacteria S.abaoiNTCC 6017) P.aeruginosa (MTCC 25619) E. coli (ATCC
9002) strains were used. Inoculum size was adjusted to 2 x 1 CFU (Colony Forming
Units)/ml by serial dilution with sterilized nutné broth media. Stock solution of 10000ug/ml
was prepared in 20 % v/v water in DMSO. Using ttexls solution, 6000ug/ml, 4000ug/ml,
2000pg/ml and 1500ug/ml solutions were preparenh feehich 100 pl solution was taken for
assay. Ciprofloxacin was used as a standard anti@omanufactured by Cipla. All the dilution
was done by Water for Injection (WFI) manufactutsdnirlife health care. 20 % v/v WFI in
DMSO was used as a control. 20 % WFI in DMSO wasduss a control. The results of the
study were interpreted by mean diameter of inlohizone in mm and given in table 2 & 3.

RESULT AND DISCUSSION

Structural elucidation of the synthesized compoumds done by IB, Mass & NMR
Spectroscopy. Result of microbial assay showed ¢batpound 2, 4, 5 possess good activity
against gram positive microorganism. While compofi5 exhibited good activity against all
gram negative organism. Compound 5 consists of geog antibacterial activity against all test
organisms. The entire series of compounds have gobdity against gram positive organism
than gram negative organism.
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Table 2: Zone of inhibition of synthesized compounslagainst gram positive micro organism

Zone of Inhibition (mm)
S. aureus M.lueus B. pumillus
150 200 pg/| 400 pg/| 600 150 200 400 600 150 200 400 600
pa/wel | well well pa/ pg/wel | pg/ pa/ pa/ pa/wel | pg/ unal/ unal/
| well | well well well | well well well
S| 2320 | 31.03 | 3533 *|39.10 | 33.10 | 36.67 | 43.00 | 54.87 | 16.40 | 18.53 | 24.73 | 30.67%
T|+0.72|0.84 0.70 +095 | £1.05|+£061 | £092 | £0.76 | £0.40 | £0.50 | £0.70 | 0.61
D
1| 567 | 8.17 9.27 +|11.10 | 6.40 £| 8.33 £| 8.40 £| 10.67 | 1.93 +| 4.60 +| 8.20 +| 10.40
1.50 +1.17 0.70 +0.95 | 0.34 0.42 0.40 +0.61 | 0.31 0.20 0.20 +0.35
21987 £| 11.70 | 12.87 | 13.70 | 8.20 £| 12.53 | 13.07 | 16.13 | 8.40 | 10.67x| 11.73 | 12.67
1.21 0.75 0.70 +0.95 | 0.20 +0.61 | £0.31 | £0.42 | 0.40 0.61 +0.61 | £0.23
3]|1410 £| 490 +|533 +|583 +]|4.40 £|5.80 £]|6.33 £]|10.73 | 2.40 £| 3.40 £]| 6.20 £| 8.47
0.98 1.08 0.70 0.95 0.40 0.20 0.31 +0.81 | 0.20 0.20 0.20 0.42
41693 £| 737 *| 1147 x| 1530 | 4.33 £| 7.40 £| 8.33 £| 12.33 | 2.33 £| 6.20 £| 8.33 | 1047+
1.03 0.78 0.72 +0.95 | 0.30 0.20 0.31 +0.31 | 0.31 0.20 0.42 0.42
5] 15.40£| 25.30 | 1553 | 29.23 | 5.00 | 7.13 | 8.67 *| 10.33 | 10.33 | 12.33 | 12.93 | 14.60
0.72 0.75 0.72 +0.95 | 0.20 0.31 0.42 +0.31 | £0.31 | £0.31 | £0.23 | £0.60
6| 7.37 £] 9.10 +£]|9.27 +£|9.23 £|4.46 £|6.33 £| 7.67 £| 853 £| 2.27 £| 2.60 £| 420 £| 7.47
0.71 1.35 0.72 0.95 0.41 0.31 0.42 0.42 0.23 0.35 0.20 0.31
710 0 0 3.23+ [ 7.00 | 8.20 | 9.00 | 10.67 | 8.33 x| 8.83 x| 11.07 | 12.40
0.95 0.20 0.20 0.20 +0.61 | 0.31 0.38 +0.61 | £0.35
Table 3: zone of inhibition of synthesized compawds against gram positive micro organism
E. coli Ps. aeruginosa S.abony
150 200 400 600 150 200 400 pg/| 600 pg/| 150 200 pg/| 400 600 pg/
pg/wel | pg/ pna/ pa/ pg/well | pg/ well well pg/wel | well pa/ well
I well well well well I well
ST | 29.67 | 35.60 | 43.67 | 52.33 | 41.07+ | 42.00 | 48.47+ | 54.67 x| 30.87 | 36.53 =| 41.20 | 42.07 *
D + 153 £053 | £153 | £1.53 | 1.01 +0.20 | 0.64 0.61 +0.76 | 0.61 +£1.11 | 0.31
1 1.87 | 3.20 £| 4.03 £| 467 £| 0 0 0 267 %420 x| 630 =*|933 x|827 =
0.42 0.20 0.25 0.12 0.31 0.20 0.30 1.30 0.31
2 0 3.23 £/ 527 +| 640 | 0 0 0 420 +|/ 6.07 +| 8.00 | 10.20 | 10.53 %
0.25 0.31 0.40 0.20 0.31 0.20 +0.53 | 0.61
3 0 0 0 247 H O 0 0 220 #/ 230 x|247 *|433 (633 =
0.06 0.20 0.30 0.31 0.31 0.31
4 1.60 £| 0 0 0 0 0 0 0 217 £353 £|433 £| 553 %
0.35 0.21 0.31 0.31 0.31
5 2.10 £| 290 £| 3.37 £{ 3.23 £| 0 0 0 2.00 #| 6.07 +| 10.53 +| 12.40 | 13.27 +
0.56 0.10 0.32 0.21 0.20 0.31 0.46 +0.20 | 0.23
6 297 £/ 3.10 £/ 3.20 £| 3.37 £| 0 0 0 0 2.00 # 247 *=|433 +|513 =
0.15 0.26 0.20 0.32 0.20 0.12 0.31 0.31
7 0 117 %/ 143 £/ 220 =/ 0 0 0 140 O 0 1.27 x| 2.27
0.15 0.21 0.20 0.20 0.23 0.31
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