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Potential antibacterial agents:
Phenylpyrazolines, cyanopyridines and isoxazoles
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ABSTRACT

A series of 2-(4'-chloro phenyl amino)-4-(4'-fluoro phenyl amjr6-[4'-{1"-phenyl-5"-
substitutedphenyl-2"-pyrazolin-3"-yl}phenylamir®}riazing7a-€), 2-(4'-chlorophenylamino)-4-(4'-
fluorophenylamino)-6-[4'-{2"-amino-3"-cyano-4'sstitutedphenyl-pyridin-6"-yl}phenylamino]-s-
triazine (8a-e) and 2-(4'-chloro phenyl amino)-4-(4'-fluoro phengmino)-6-[4'-{5"-substituted
phenyl-isoxazole-3"-yl}phenylamino]-s-triazii@a-€) were prepared. The structures of synthesized
were confirmed on the basis of spectral data. Tompounds were screened for their in vitro
antibacterial activity using Gram-positive and Gramegative bacteria.

Keywords: Phenylpyrazolines, Cyanopyridines, IsoxazolesecBpl data, Antibacterial
activity.

INTRODUCTION

Synthesis and characterization of pyrazoline déxiga has been developing field in the
realm of heterocyclic chemistry for the past selvelecads due to their wide range of
biological activities such as anticancer [1], amtieulsant [2], antibacterial [3] etc.
Substituted pyridine derivatives like cyanopyridimeve been found to possess analgesic [4],
antiproferative [5] and antifungal [6] activitielsoxazoles have found to be effective as
antimicrobial [7], anti—inflammatory [8] and antqiozoal [9] agents. In view of this and in
continuation of our work [10-12] on synthetic heigycles, we herein report the synthesis of
phenylpyrazolineg7a-e), cyanopyridineg8a-e) and Isoxazoles(9a-e). All the synthesized
compounds were established on the basis of theictigd data and physical data. These
compounds were screened for their antibacterialipct

MATERIALS AND METHODS

All melting points were determined in an open dapyl and are uncorrected. The IR spectra
were recorded on a FTIR - 8400 spectrophotométeNMR spectra on a Bruker Avance
DPX 400 MHz spectrometer with DMSO as a solvent astlamethylsilane (TMS) as
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internal standard. The chemical shifts are expresseart per million (ppm) downfield from
the internal standard and signals are quotes{siaglet),d (doublet) andn (multiplate). Thin
Layer Chromatography (TLC) analytical separatiors wanducted with Silica Gel 60 F-254
(Merck) plates of 0.25mm thickness eluted with éole : actone (10 : 4 v/v ) and visualized
with UV (254nm) or iodine to check the purity okteynthesized compounds.

General procedure for the compounds (3), (4), (5)nal (6). Compounds (3), (4), (5) and
(6) were prepared by the reported method [13].

Preparation of 2-(4'-chlorophenylamino)-4-(4'-fluorophenylamino)-6-[4'-{1"-phenyl-5"-(3"'-
methoxyphenyl)-2"-pyrazolin-3"-yl} phenylamino]- s-triazine (7a):

2-(4'-Chloro phenyl amino)-4-(4'-fluoro phenyl am)rb6-[4'-{3"-(3"-methoxy phenyl)-2"-
propenon-1"-yl}phenyl amina$-triazine6a (0.01 mole) and phenyl hydrazine hydrochloride
(0.01mole) in alcohol (30 ml) was added to it. Tisetution of 40% KOH (8 ml) was added
to the reaction mixture and refluxe for 12 hourke progress of reaction was monitored on
TLC plate. After compilation, the reaction mixtusas then cooled, poured into crushed ice
and neutralized with diluted HCL. The product seped out was filtered, washed with water,
dried and recrystallized from alcohol to giva

Similarly the remaining compound3b-e) were prepared by this method. Their molecular
formula, melting point and analytical data are shawTable |

Compound (7a) Yield 65%, m.p 105°C. (IR , KBr, ci) : =CH str. (3050),1580 (C=N str),
1037 (C-O-C), 1018 (C-F str.), 809 (C-#\triazine), 740 (C-Cl str.fH NMR (DMSO, § ,
ppm) : 3.1 (1Hdd, -CH; pyrap, 3.3 (1H,dd, -CH; pyra), 3.88 (3Hs, m-OCH), 3.74 (1Hdd, -
CH), 6.9-7.81 (24Hm, Ar-H+NH). Anal, Calcd. For §H3CIFNO: C, 67.63; H,4.56 ; N,
17.03. Found: C, 67.66; H,4.52; N, 17.01%.

Preparation of 2-(4'-chlorophenylamino)-4-(4'-fluorophenylamino)-6-[4-{2"-amino-3'-cyano-4'-
(3"-methoxyphenyl)-pyridine-6 "-yl} phenylamino]-s-triazine (8a):

Compound6a (0.01 mole) was dissolved in alcohol (25ml), malaitrile (0.01 mole) and
ammonium acetate (0.08 mole) was added to it afidxesl for 8 hours. The progress of
reaction was monitored on TLC plate. The reactiartume was then cooled, poured into
crushed ice and product separated out was filteveashed with water, dried and
recrystallized from alcohol to givga

Remaining compound@b-e) were synthesized by the same procedure and thaecolar
formula, melting point and analytical data are shawTable |

Compound (8a) Yield 68%, m.p 96°C. (IR, KBr, ct) : 3468 (-NH), 2207 (&GN), 1230(C-
O-C). 1013 (C-F), 803 (C-Nstriazine), 780 (C-Cl);*H NMR (DMSO, 5, ppm) : 3.82 (3H,
s, m-OCH), 6.9 (2H, s, -NH), 7.2 to 8.4 (20H, m, Ar-H +NH). Anal, Calcd. For
Cs4H25CIFNGO: C, 64.81; H,3.97; N, 20.01. Found: C, 64.763193 ; N, 20.08%.

Preparation of 2-(4'-chloro phenyl amino)-4-(4'-fluioro phenyl amino)-6-[4'-{5"-(3"'- methoxy
phenyl)-isoxazole-3"-yl}phenylamino]-s-triazine (%):

Compoundba (0.01 mole) was dissolved in alcohol (25ml) andrbygllamine hydrochloride
(0.01mole) was added to it. Then solution of KOHsvesmlded to the reaction mixture and
refluxed for 6 hours. The progress of reaction wamitored on TLC plate. The reaction
mixture was then cooled, poured into crushed ic# @rduct separated out was filtered,
washed with water, dried and recrystallized frooohbl to giveda.
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Remaining compound®b-e) were synthesized by the same procedure and thaecolar
formula, melting point and analytical data are shawTable |

Compound (9a) Yield 70%, m.p 160°C. (IR , KBr, cil) : 1575 (C=N, isoxazole moiety),
1012 (C-F), 805 ( C-Ns-triazine ), 78%C-CI)];); *H NMR (DMSO, 5, ppm) : 3.80 (3H, s,
m-OCH;), 6.90 (IH,s,-CH of isoxazolemoiety), 7.0—-8.0(19#l, Ar-H+NH). Anal, Calcd. For
Cs1H23CIFN;O,: C, 64.19; H,3.96; N, 16.91 . Found: C, 64.223.B2; N, 16.85%.

Table -I Characterization data of compounds (7a-e)8a-e) and (9a-e)

Elemental Analysis
Compd R M. E m.p % C % N % H

°C Found Found Found

(Calcd) (Calcd) (Calcd)

7a | 3-Methoxyphenyl | GHxCIFNO | 105 (g;:gg) (g:gg) (j:gé)
7b 4-Methoxyphenyl |  GH3CIFNgO 110 (g;gg) (ggg) (jgg)
7c 3-Phenoxyphenyl |  fH3,CIFNgO 112 (;812) éggg) (jjg)
7d 2-Nitrophenyl GsH»7CIFNgO, 80 (gjgg) ég;é) (jgg)
Te 3-Nitrophenyl GeH27CIFNGO, 86 (gjgg) ég;g) (jgg)
8a 3-Methoxyphenyl |  §H2sCIFNgO 96 (gj;% (;(9)(9)2) (gg%
8b 4-Methoxyphenyl |  &H,sCIFNgO 140 (gjgi) éggg) (gg%
8c | 3-Phenoxyphenyl| GHnCIFNO | 105 (g;:g‘?‘) &2:;2) é:gg)
8d 2-Nitrophenyl | GaHyCIFNO, | 140 (21:32) éﬂz) é:ﬂ)
8e 3-Nitrophenyl | GHpCIFNGO, | 195 (gizji) éﬂ‘z‘) éfﬁ)
9a | 3-Methoxyphenyl | £HxCIFN,O, | 160 (gjé% &g:gz) é:gé)
9b | 4-Methoxyphenyl | GHuCIFN,O, | 250 (gjé% ég:g% é:gg)
9c 3-Phenoxyphenyl 4H2sCIFN;O, 170 (2322) (1223) (ggg)
ad 2-Nitrophenyl GoH20CIFNgO4 160 (2822) (1222) (222)
9e 3-Nitrophenyl GoH20CIFNgO3 172 (gggé) ég;g) (ggg)

RESULTS AND DISCUSSION

Antibacterial activity

The antibacterial activity of the synthesized coompis have been assayed agashsaureus
(MTCC 96), B. subtilis(MTCC 441) (Gram- positive bacterigdnd E. coli (MTCC 443),
S. paratyphi-B(MTCC 733) (Gram-negative bacteria) by using agdusion method of A.
L. Barry [14]. Known antibiotic like ciprofloxacinused for comparisonTable-II).
Antibacterial activity data of the tested compounelgealed that compoundd, 9a and 9b
were found to be active agair&staureugMTCC 96).
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Compounds/a ,7d and 8awere found to be moderately active agai@saureugMTCC

96); where as reamaning compounds were found tted®e or inactive agains$. aureus
(MTCC 96). Compoundgd, 7e 8c and 9b were found to be active againBt subtilis
(MTCC 441). Compoundc, 8b, 8¢ 9awere found to be moderately active agaBissubtilis
(MTCC 441) where as reamaning compounds were faarae less or inactive againBt

subtilis (MTCC 441). Compoundsga, 7b, 7c, 7d, 7e, 8a 8b, 8¢, 8d, 8e, 93 9b, 9¢, 9d and

9ewere found to be moderately active agatastoli (MTCC 443). Compoundgb, 7d, 7e

8d and9c were found to be active agairt paratyphi-BMTCC 733). Compoundga, 7c,

8a, 8D, 8¢, 8¢ 9a, 9b, 9d and9e were found to be moderately active agal®stparatyphi-B
(MTCC 733).

Table -II Antibacterial activity of compounds (7a-6, (8a-e) and (9a-e)

Antibacterial Activity
Compd R Diameter of zone of inhibiti(_)n (in mm) _

S. aureus B. Subtilis E. coli S. paratyphi-B

MTCC 96 | MTCC 441 | MTCC 443 | MTCC 733
7a 3-Methoxyphenyl 15 - 16 18
7b 4-Methoxyphenyl 18 10 17 21
7c 3-Phenoxyphenyl - 15 15 19
7d 2-Nitrophenyl 17 18 17 20
7e 3-Nitrophenyl 10 19 17 20
8a 3-Methoxyphenyl 15 13 18 18
8b 4-Methoxyphenyl - 15 15 19
8c 3-Phenoxyphenyl 12 18 16 16
8d 2-Nitrophenyl - - 16 20
8e 3-Nitrophenyl 12 17 15 18
9a 3-Methoxyphenyl 19 17 15 17
9b 4-Methoxyphenyl 19 19 18 19
9c 3-Phenoxyphenyl - - 17 20
od 2-Nitrophenyl - 12 17 17
9e 3-Nitrophenyl - 11 18 19
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