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ABSTRACT

Pharmacologically quinazolines possess diverseviesi like anticonvulsant, analgesic, antiparkimsp
sedative, hypnotic, muscle relaxant, enzyme inimdpjtantiviral, antibacterial, antifungal, antinotial,
antitumour, anti-inflammatory, cardiovascular, hatminthic, (infestations of parasitic worms swashtape
worm or hook worm), antimalarial, antituberculamtiistaminic, antiulcer and hypoglycaemic actesti A
series of novel 3-(4-fluorophenyl) -2-substitutadn@zolin-4(3H)-ones were synthesized by the reaction of
3-(4-fluorophenyl)-2hydrazinyl quinazolin-4{3-one with various dithiocarbamates. The compoumese
tested for their antimicrobial activity using Ciflimxacin as reference standard. The results ofitteeobial
activity indicate that the test compounds inhibie tmicrobial growth of bacteria. Compound 4-(4-
fluorophenyl)-1-(3-(4-fluorophenyl)-4oxo-3,4-dihyatjuinazolin-2-yl)thiosemicarbazideemerged as the
most potent compound of the series when compartdeteeference standard Ciprofloxacin.
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INTRODUCTION

The chemistry of quinazoline compounhdigs more
than centuries old history however the intensectear
for biologically active substancesn this series
began only in the last few decades. Evolution of
quinazolines began only with discovery of
febrifugine, a quinazolinone alkaldid and
possessing anti-malarial potential from the Chinese
plant aseru DQichroafebrifuga Lour), which served
as an impetus for initiation of the research on
quinazolif. Quinazolinones are the oxidized form
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of quinazolines, and as such are also part of thequinazolin-4(3)-one with various
quinoline alkaloidd Both naturally occurring and  dithiocarbamatds The starting material, 3-(4-
synthetic quinazolines and quinazolinones have fluorophenyl)-2hydrazinyl guinazolin-4K8-one
attracted wide spread attention due to the diversefrom 4-fluoro aniline by a multistep synthesal
range of pharmacological activitfes These the title compounds were tested for their
structures are defined by the location of the oryge antimicrobial activity using Ciprofloxacin by Zone
and the hydrogen on the nitrogen (-NH), and the of inhibition.

commonly accepted numbering for quinazolines and EXPERIMENTAL

qguinazolinones is described using the quinazoline Scheme

structuré. Hence in the present study a series of 3- The title compounds were synthesized by the
(4-fluorophenyl)-2-substituted-  quinazolin-4B following synthetic route depicted in the following
ones, The title compounds were synthesized by the

reaction of 3-(4-fluorophenyl)-2hydrazinyl

Step 1: Synthesis of 2-hydrazino-3-(4-flurophenyl3H-quinazolin-4-one
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Step 2: Synthesis of 3-(4-fluorophenyl)-2-substited-quinazolin-4(3H)-ones
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EXPERIMENTAL PROCEDURE
Synthesis of 3-(4-flurophenyl)-2-thioxo-2,
dihydro-1H-quinazolin-4-one (4)

Synthesis of 2-hydrazino-3-(4-flurophenyl)-8i-
quinazolin-4-one (6)

The 3-(4-flurophenyl)-2-methylsulfanyl-s

A solution of 4-fluro aniline 1) (0.02 mol) in quinazolin-4-one.(5) (0.01 mol) was dissolved in
dimethyl sulphoxide (10ml) was stirred vigorously. ethanol (25ml). To this hydrazine hydrate (99%)
To this was added carbon disulphide (1.6ml; 0.026 (0.1 mol) and anhydrous potassium carbonate (100
mol) and aqueous sodium hydroxide 1.2 ml (20 mg) was added and refluxed for 35 h. The reaction
molar solutions) drop wise during 30 min with mixture was cooled and poured into ice-water. The
stirring. Dimethyl sulphate (0.02 mol) was added solid obtained (6) was filtered, washed with water,
gradually keeping the reaction mixture stirring in dried and recrystallized from chloroform-benzene

3-

freezing mixture for 2 h. The reaction mixture was

(25:75) mixture.

then poured into ice water. The solid obtained was Molecular formula: GH1:FN,O, Molecular weight:

filtered, washed with water, dried and recrystalliz

from ethanol. Methyl anthranilate (0.01mol) and the
above prepared N-(4-flurophenyl)-methyl
dithiocarbamic acid (0.01mol), were dissolved in
ethanol (20ml). To this anhydrous potassium

270.262Yield:72%.M p:174-176 °C.IR (KBr) ¢m
1:3310, 3226 (NHNH), 1680 (C=0) cni.'H NMR
(CDCls) & ppm: 450 (s, 2H,Np,7.32—
8.35(m,8H,ArH), 8.62 (s, 1H, NH),Mass (m/z):270
(MY).

carbonate (100 mg) was added and refluxed for 23 h.Synthesis of 1-(3-(4-fluorophenyl)-4-oxo-3, 4-

The reaction mixture was cooled in ice and thedsoli
separated was filtered and purified by dissolving i
10% alcoholic sodium hydroxide solution and re-
precipitated by treating with dilute hydrochloric
acid. The solid obtained was filtered, washed with
water, dried and recrystallized from ethanol.
Molecular formula:  GHJFN,OS, Molecular
weight:272.297, Yield: 83%, Mp: 253-255°C.

IR (KBr) cm*:3242 (NH), 1666 (C=0), 1218 (C=S)
cm’™ NMR (CDCk) & ppm: 7.13-8.51 (m,
8H,ArH), 10.12 (br s, 1H, NH), Mass (m/z):272
(M").

Synthesis of 3-(4-flurophenyl)-2-methylsulfanyl-
3H-quinazolin-4-one (5)

The 3-(4-flurophenyl)-2-thioxo-2,3-dihydra-t
qguinazolin-4-one.(4)(0.01mol)was dissolved in 40
ml of 2% alcoholic sodium hydroxide solution. To
this dimethyl sulphate (0.01 mol) was added drop
wise with stirring. The stirring was continued fbr

h, the reaction mixture was then poured into ice
water. The solid obtained was filtered, washedhwit

water, dried and recrystallized from ethanol-
chloroform (75:25).
Molecular formula: GH1:FN,OS, Molecular

weight: 286.324Yield: 81%,M p:153-155 °C, IR
(KBr) cm™:1682 (C=0), 1603 (C=C) ciiH NMR
(CDCl) 8 ppm: 2.11 (s, 3H, SCH 6.92-8.35 (m,
8HArH).Mass (m/z): 286 (M.
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dihydroquinazolin-2yl)-4-

phenylthiosemicarbazide (A1)

A solution of aniline (7a) (0.02 mol) in dimethyl
sulphoxide (10ml) was stirred vigorously. To this
was added carbon disulphide (1.6ml; 0.026mol) and
agueous sodium hydroxide 1.2 ml (20 molar
solutions) drop wise during 30 min with stirring.
Dimethyl sulphate (0.02 mol) was added gradually
keeping the reaction mixture stirring in freezing
mixture for 2 h. The reaction mixture was then
poured into ice water. The solid obtained (8a) was
filtered, washed with water, dried and recrystattiz
from ethanol.

The compound (6) (2.9, 0.01 mol) and the above
prepared N-(phenyl)-methyl dithiocarbamic acid
(1.83g, 0.01 mol) (8a) were dissolved in DMF,
potassium carbonate (100 mg) was added as catalyst
and refluxed for 35 h (until the methyl mercaptam
evolution ceases). After completion of the reagction
the reaction mixture was poured into crushed ice.
The solid (Al) obtained was filtered, dried and
recrystallized from DMF.

Molecular formula: GH16FNsOS, Molecular
weight:  405.448, R valu:0.259 (Benzene:
Chloroform: Methanol) (2:1:0.3)Yield:92%Melting
point:278°C,IR (KBr) cnmi*:3338, 3286 (NH), 1666
(C=0), 1582 (C=C), 1256(C=S), 1136 (C-F), 822
(C-Cl) cmi™.
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Synthesis of
fluorophenyl)-40xo0-3,
ylthiosemicarbazide (A2)

A solution of 4-fluoro aniline (7b) (0.02 mol) in
dimethyl sulphoxide (10ml) was stirred vigorously.

4-(4-fluorophenyl)-1-(3-(4-
4-dihydroquinazolin-2-

dissolved in DMF, potassium carbonate (100 mg)
was added as catalyst and refluxed for 35 h (thmtil

methyl mercaptam evolution ceases). After
completion of the reaction, the reaction mixtureswa
poured into crushed ice. The solid (A3) obtained

To this was added carbon disulphide (1.6ml; 0.026 was filtered, dried and recrystallized from DMF.

mol) and aqueous sodium hydroxide 1.2 ml (20
molar solutions) drop wise during 30 min with
stirring. Dimethyl sulphate (0.02 mol) was added
gradually keeping the reaction mixture stirring in
freezing mixture for 2 h. The reaction mixture was
then poured into ice water. The solid obtained (8b)
was filtered, washed with water, dried and
recrystallized from ethanol.

The compound (6) (2.9, 0.01 mol) and the above Synthesis

prepared N-(4-fluorophenyl)-methyl dithiocarbamic
acid (1.83g, 0.01 mol) (8b) were dissolved in DMF,

Molecular formula: GH1sFNsO,S, Molecular
weight: 435.474, R value:0.85 (Benzene:
Chloroform: Methanol)(2:1:0.3)Yield:84%,Melting
poin:220°CIR (KBr) cm™:1684(C=0), 1602(C=C),
1218(C=S), 1100(C-F), 1037 (C-O-C) ¢m3319,
3227(NH), * NMR (CDCk) & ppm: 3.71(s, 3H,
OCHg), 6.91-8.47 (m, 12H, Ar-H), 8.60(br s, 1H,
NH), 9.31 (br s, 1H, NH), 10.48 (br s, 1H, NH)

of 4-(4-chlorophenyl)-1-(3-(4-
fluorophenyl)-4-oxo-3, 4-dihydroquinazolin-2-
yhthiosemicarbazide (A4)

potassium carbonate (100 mg) was added as catalysA solution of 4-chloro aniline (7d)(0.02 mol) in

and refluxed for 35 h (until the methyl mercaptam
evolution ceases). After completion of the reaction
the reaction mixture was poured into crushed ice.
The solid obtained (A2) was filtered, dried and
recrystallized from DMF.

Molecular  formula:G;H1sF:NsOS,  Molecular
weight:423.439, R value:05820 (Benzene:
Chloroform: Methanol)(2:1:0.3)Yield:80%,Melting
point:230°C,IR (KBr) cmi':3340, 3288 (NH), 1664
(C=0), 1588 (C=C), 1260(C=S), 1138 (C-F), 824
(C-Cl) cmi*.

Synthesis of 1-(3-(4-fluorophenyl)-4-oxo0-3, 4-
dihydroquinazolin-2-yl)-4-(4-
methoxyphenyl)thiosemicarbazide (A3):

A solution of 4-methoxy aniline (7c) (0.02 mol) in
dimethyl sulphoxide (10ml) was stirred vigorously.

dimethyl sulphoxide (10ml) was stirred vigorously.
To this was added carbon disulphide (1.6ml; 0.026
mol) and aqueous sodium hydroxide 1.2 ml (20
molar solutions) drop wise during 30 min with
stirring. Dimethyl sulphate (0.02 mol) was added
gradually keeping the reaction mixture stirring in
freezing mixture for 2 h. The reaction mixture was
then poured into ice water. The solid obtained (8d)
was filtered, washed with water, dried and
recrystallized from ethanol. The compound (6) (2.9,
0.01 mol) and the above prepared N-(4-
chlorophenyl)-methyl dithiocarbamic acid (1.83g,
0.01 mol) (8d) were dissolved in DMF, potassium
carbonate (100 mg) was added as catalyst and
refluxed for 35 h (until the methyl mercaptam
evolution ceases). After completion of the reaction

To this was added carbon disulphide (1.6ml; 0.026 the reaction mixture was poured into crushed ice.

mol) and aqueous sodium hydroxide 1.2 ml (20
molar solutions) drop wise during 30 min with

stirring. Dimethyl sulphate (0.02 mol) was added
gradually keeping the reaction mixture stirring in
freezing mixture for 2 h. The reaction mixture was
then poured into ice water. The solid obtained (8c)
was filtered, washed with water, dried and
recrystallized from ethanol.

The compound (6) (2.g, 0.01 mol) and the above
prepared N-(4-methoxyphenyl)-methyl

dithiocarbamic acid (1.83g, 0.01 mol) (8c) were

Available online: www.uptodateresearchpublicatiomc October - December

The solid (A4) obtained was filtered, dried and
recrystallized from DMF.

Molecular formula:GiH1sCIFNsOS,Molecular
weight:439.893,R value:0.2777 (Benzene:
Chloroform:  Methanol) (2:1:0.3).Yield:88 %,

Melting point:262C, IR (KBr) cmi:3288, 3203
(NH), 1682 (C=0), 1610 (C=C), 1258(C=S), 1122
(C-F), 751 (C-Cl) cnt.'H NMR (CDCk) & ppm:
6.94-8.31 (m, 12H, Ar-H), 8.60 (br s, 1H, NH), 8.99
(br s, 1H, NH), 10.28 (br s, 1H, NH), Mass: 439
(MY, 441 (M),
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Synthesis of 1-(3-(4-fluorophenyl)-4-oxo-3, 4-
dihydroquinazolin-2yl)-4-p-tolylthisemicarbazide
(A5)

potassium carbonate (100 mg) was added as catalyst
and refluxed for 35 h (until the methyl mercaptam
evolution ceases). After completion of the reaction
A solution of 4-methyl aniline(7e) (0.02 mol) in the reaction mixture was poured into crushed ice.
dimethyl sulphoxide (10ml) was stirred vigorously. The solid obtained (A6) was filtered, dried and
To this was added carbon disulphide (1.6ml; 0.026 recrystallized from DMF.

mol) and aqueous sodium hydroxide 1.2 ml (20 Molecular formula:GH1sCIFNsOS,
molar solutions) drop wise during 30 min with weight: 439.893, R  value 0.8518
stirring. Dimethyl sulphate (0.02 mol) was added (Benzene:Chloroform:Methanol)(2:1:0.3), Yield:
gradually keeping the reaction mixture stirring in 70%, Meltingpoint: 278C, IRKBr)cm:3335, 3283
freezing mixture for 2 h. The reaction mixture was (NH), 1650 (C=0), 1599 (C=C), 1264 (C=S), 1137
then poured into ice water. The solid obtained (8e) (C-F), 818 (C-Cl) crit.'H NMR (CDCk) & ppm:
was filtered, washed with water, dried and 7.09-8.27 (m, 12H, Ar-H), 8.39 (br s, 1H, NH), 8.65
recrystallized from ethanol. (br s, 1H, NH), 10.70 (br s, 1H, NH), Mass: 439
The compound (6) (2.9, 0.01 mol) and the above (M%), 441 (M)

prepared N-(4-methylphenyl)-methyl dithiocarbamic Synthesis of 1-(3-(4-fluorophenyl)-4-oxo-3,4-
acid (1.83g, 0.01 mol) (8e) were dissolved in DMF, dihydroquinazolin-2yl)-4-(3-

potassium carbonate (100 mg) was added as catalysiethoxyphenyl)thiosemicarbazide (A7)

and refluxed for 35 h (until the methyl mercaptam A solution of 3-methoxy aniline (7g)(0.02 mol) in
evolution ceases). After completion of the reaction dimethyl sulphoxide (10ml) was stirred vigorously.
the reaction mixture was poured into crushed ice. To this was added carbon disulphide (1.6ml; 0.026
The solid obtained (A5) was filtered, dried and mol) and aqueous sodium hydroxide 1.2 ml (20

Molecular

recrystallized from DMF.

Molecular formula:GoH1sFNsOS,Molecular
weight:419.475, R value: 0.3333 (Benzene
Chloroform: Methanol)(2:1:0.3),Yield:75%,Melting
point:22%°CIR (KBr) cm™:3342, 3278 (NH), 1662
(C=0), 1586 (C=C), 1262 (C=S), 1132 (C-F), 826
(C-Cl) cmi™.

Synthesis of 4-(2-chlorohenyl)-1-(3-(4-
fluorophenyl)-4-oxo-3,4-dihydroqunazolin-2-
ylthiosemicarbazide (A6)

A solution of 2-chloro aniline (7f) (0.02 mol) in
dimethyl sulphoxide (10ml) was stirred vigorously.

To this was added carbon disulphide (1.6ml; 0.026 methyl

mol) and aqueous sodium hydroxide 1.2 ml (20
molar solutions) drop wise during 30 min with
stirring. Dimethyl sulphate (0.02 mol) was added
gradually keeping the reaction mixture stirring in
freezing mixture for 2 h. The reaction mixture was
then poured into ice water. The solid obtained (8f)
was filtered, washed with water, dried and
recrystallized from ethanol.

molar solutions) drop wise during 30 min with
stirring. Dimethyl sulphate (0.02 mol) was added
gradually keeping the reaction mixture stirring in
freezing mixture for 2 h. The reaction mixture was
then poured into ice water. The solid obtained (89)
was filtered, washed with water, dried and
recrystallized from ethanol.

The compound (6) (2.9, 0.01 mol) and the above
prepared N-(3-methoxyphenyl)- methyl
dithiocarbamic acid (1.83g, 0.01 mol) (8g) were
dissolved in DMF, potassium carbonate (100 mg)
was added as catalyst and refluxed for 35 h (thwtil
mercaptam evolution ceases). After
completion of the reaction, the reaction mixtureswa
poured into crushed ice. The solid obtained (A7)
was filtered, dried and recrystallized from DMF.
Molecular formula: GH1sFNsO,S, Molecular
weight: 435.475, R value: 0.8135 (Benzene:
Chloroform: Methanol)(2:1:0.3)Yield:80%,Melting
point:19¢°CIR (KBr) cnmi':3340, 3280 (NH), 1660
(C=0), 1599 (C=C), 1260(C=S), 1130 (C-F), 820

The compound (6) (2.g, 0.01 mol) and the above (C-Cl) cm.

prepared N-(2-chlorophenyl)-methyl dithiocarbamic
acid (1.83g, 0.01 mol) (8f) were dissolved in DMF,
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Synthesis of 1-(3-(4-fluorophenyl)-4-oxo0-3, 4-
dihydroquinazolin-2-yl)-4-o-
tolylthiosemicarbazide (A8)
A solution of 2-methyl aniline (7h)(0.02 mol) in
dimethyl sulphoxide (10ml) was stirred vigorously.

RESULTS AND DISCUSSION

Synthesis of 3-(4-flurophenyl)-2-thioxo-2,
dihydro-1H-quinazolin-4-one (4)

A solution of 4-fluro aniline (1) (0.02 mol) in
dimethyl sulphoxide (10ml) was stirred vigorously.

3-

To this was added carbon disulphide (1.6ml; 0.026 To this was added carbon disulphide (1.6ml; 0.026
mol) and aqueous sodium hydroxide 1.2 ml (20 mol) and aqueous sodium hydroxide 1.2 ml (20
molar solutions) drop wise during 30 min with molar solutions) drop wise during 30 min with
stirring. Dimethyl sulphate (0.02 mol) was added stirring. Dimethyl sulphate (0.02 mol) was added
gradually keeping the reaction mixture stirring in gradually keeping the reaction mixture stirring in
freezing mixture for 2 h. The reaction mixture was freezing mixture for 2 h. The reaction mixture was
then poured into ice water. The solid obtained (8h) then poured into ice water. The solid obtained was
was filtered, washed with water, dried and filtered, washed with water, dried and recrystaliiz
recrystallized from ethanol. from ethanol.

The compound (6) (2.g, 0.01 mol) and the above Methyl anthranilate (0.01mol) and the above
prepared N-(2-methylphenyl)-methyl dithiocarbamic prepared N-(4-flurophenyl)-methyl dithiocarbamic
acid (1.83g, 0.01 mol) (8h) were dissolved in DMF, acid (0.01 mol), were dissolved in ethanol (20ml).
potassium carbonate (100 mg) was added as catalysTo this anhydrous potassium carbonate (100 mg)
and refluxed for 35 h (until the methyl mercaptam was added and refluxed for 23 h. The reaction

evolution ceases). After completion of the reaction
the reaction mixture was poured into crushed ice.
The solid obtained (A8) was filtered, dried and
recrystallized from DMF.

Molecular formula: G:HisFNsOSMolecular weight:
419.475, R value:0.333 (Benzene: Chloroform:

mixture was cooled in ice and the solid separated
was filtered and purified by dissolving in 10%
alcoholic sodium hydroxide solution and re-
precipitated by treating with dilute hydrochloric
acid. The solid obtained was filtered, washed with
water, dried and recrystallized from ethanol.

Methanl(2:1:0.3)Yield:86%,Melting point:24CIR
(KBr) cm™:3338, 3270 (NH), 1655 (C=0), 1580
(C=C), 1250(C=S), 1135 (C-F), 818 (C-Cl) tm

DMSO

+ CS, + NaOH + DMS B CHs
i HN. _S
NH, di methyl sulphate c
(l) (2) S
"t Ethanol

_CH
(:6‘\0 3
NH

2

(o]

sood

H

G

methyl 2-aminobenzoalte

X

3
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The IR spectrum of (4)show intense peaks at 3242 at 6 10.12 ppm due to fluoro group; for aromatic
cm’ for cyclic thiourea (NH), 1666 cth for (8H) protons a multiplet a3 7.13-8.51 ppm and a
carbonyl (C=0) and 1218 chfor thioxo (C=S) singlet atd 10.12 ppm indicating the presence of
stretching."HNMR spectrum of (4) showed singlet NH. MS (m/z) 272 (M).

Synthesis of 3-(4-flurophenyl)-2-methylsulfanyl-Bi-quinazolin-4-one (5)

EILN DMS @uN
N st 10% alcoholic, N sCHs
NaOH

@) (5)

The IR spectrum of (5) showed disappearance of NH compound (5) showed singlet at &1ppm due to
and C=S stretching signals of the compound (4).It fluoro group, singlet at 2.5 ppm due to fluoro
showed a peak of carbonyl (C=0) stretching at group, multiplet at 6.9-8.35 ppm due to aromatic
1682cni. C=C at 1602. ThéHNMR spectrum of  protons. MS (m/z) 286 ().

Synthesis of 2-hydrazino-3-(4-flurophenyl)-81-quinazolin-4-one (6)

2 Zr"
LN

©) (6)
IR spectrum of (6) showed disappearance of C-S ppm due to secondary amino group.MS (m/z) 270

hydrazinhydrate

DMF 2\

signals of the starting material. It showed a pebk
carbonyl (C=0) stretching at 1680 ¢nB8310, 3226

(NH-NH,).The "HNMR spectrum of compound (6)
showed singlet at 4.50 ppm due to fluoro group,
singlet at 8.6 ppm amino group, multiplet at 7.32-
8.3506 ppm due to aromatic protons, singlet at &§92

(M").

Synthesis of  3-(4-fluorophenyl)-2-substituted
quinazolin-4(3H)-ones (A1-A8)

The title compounds A1-A8 were obtained in fair
and good vyields through the displacement of
thiomethyl group with a variety of dithiocarbamates
using dimethylformamide as a solvent.

S
R—NH—C{ +
SCH,

(8a-h) (6)

@d@—> d

N" "NHNH,

(A1-A8)

The formation of title compounds is indicated bg th

spectra of the title compounds showed peaks for

appearance of peaks due to 3 secondary aminosubstituents at C-2 and a single around &.4fpm

groups at 3442 cih) 3354 cnit, 3229 cnit in the IR

due to NH, a multiplet at 7.13-7.7& ppm was

spectra of the compounds. It also showed a peak forobserved for aromatic protons, singlet at 3 9% m

carbonyl (C=0) around 1667 ¢mThe 'H NMR
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Antibacterial activity (Zone of inhibition in 100ug/ml) of (A1-A8)
Tablel No.1: Test compounds A1-A8

S.No Microorganisms Al | A2 A3 | A4| A5 A6 A7 A8 Standat*
1 S. Aureus 09 19 .08 1p 07y 0.9 0}7 1.0 19
2 E. Coli 08| 25 12| 1.6 1.0 0.8 0.6 0.8 21
3 P. vulgaris 0.6/ 1.8 1.0 19 0.9 14 0/5 1.p 19
4 K. pneumoniae 0.4 2.0 0.9 20 0.8 0/8 0.5 0[7 21

Coagulaszz
5 Negative 08| 15 1 18] 1.1 1.0 0.6 1.0 20
Staphylococci
6 P.aeruginosa 0.7 1.2 0.8 15 08 0.9 0.8 0.8 22

* Ciprofloxacin used as a reference standard foeobacteria.
Antibacterial activity (zone of inhibition)

CONCLU

2.5
2
15
1

0.5 -
0 -

YW R

Figure No.1:1Zone of inhibition — Compounds (A1A8)

SION

Among the different substituents on the C-2, aryl CONFLICT OF INTEREST

and heteroaryl substitutents exhibited better agtiv

over the aliphatic substituents. Compounds with
electron withdrawing substituents like —Cl and -NO REFERENCES

showed better activity over the unsubstituted and 1. Arti V, Joshi H S and Parikh H H. Design,
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