Available online at www.derpharmachemica.com

- g‘)\

_— Scholars Research Librar ‘\a‘ma c,5-|
Yy Eh)

Scholars Research .
Der Pharma Chemica, 2014, 6(4):367-372
(http: //der phar machemica.convar chive.html) I_ J

ISSN 0975-413X
CODEN (USA): PCHHAX

Antibacterial activity of 1-(4-methyl sulfonylphenyl)-3-(1-phenyl-3-aryl-1H-
pyrazol-4-yl)-2- propen-1-ones and it's derivatives

J. J. Vora®, Dharmesh M. Patel, Ketan C. Parmar*, Bhavesh M. Btel* and Sunil B. Vasava

*Department of Chemistry, Sr P. T. Sarvajanik College of Science, Surat, Gujarat
# Department of Chemistry, Hemchandrachraya North Gujarat University, Patan, Gujarat, India

ABSTRACT

Various chalcone derivatives of 1-(4-methyl sulfonylphenyl)-3-(1,3-diphenyl-1H-pyrazol-4-yl)-2-propen-1-one were
synthesized by condensation of 1,3-diphenyl-1H-pyrazole-4-carbaldehyde and 4-methyl sulfonylphenyl
acetophenone. Chalcone derivatives were characterized by FT-IR, *H-NMR, Mass spectral analysis and elemental
analysis. All the synthesized compounds have been screened for their antibacterial activities by using cup-plate
method.
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INTRODUCTION

The chemistry of chalcones have generated interssivtific studies throughout the world, especiatieresting
are their biological and industrial application.aRtones are coloured compounds because of thenpeesd the
chromophore, auxochromes. They are known as beretafzghenones or benzylidine acetophenones.

Here we synthesized different pyrazole aldehy@[by using different acetophenone[3] and phenyl ayihe.
These synthesized pyrazole aldehyde further coedemsth acetophenone derivative to give differget of
chalcone derivativés

Mechanism
Chalcone formation proceeds through aldol type afdensation and the process is catalyzed by treepce of
alkali. Following are the steps of the reaction hagsm.

The intermediate aldol type of products formed ilgadndergoes dehydration even under mild condition
particularly when R and R’ are aryl groups.

Importance of chalcones
In recent years an increasing number of groups bageeme interested in chalcones and related congisosince
they are finding extensive use in several medicamal industrial fields.

Therapeutic Interest
Chalcones are potential biocides, some naturaljumwing antibiotics and aminochalcones probably dieir
biological activity to the presence @f-unsaturated carbonyl group.
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They were found to possess Insecticidal, AntiulcBgctericidal[6,7], Fungicidal[6,7], Antiinflammatg8],
Antiviral, Antiallergic, Carboxygenase inhibitor, nfioxident[9], Antitumor, Antimalarial, Anticancer,
Antileshmanial, Cardiovascular, Anti-HIV etc. adty
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MATERIALS AND METHODS

[A] Synthesis of N-Phenylaminoa-methyl-phenyl azomethine

A mixture of phenyl hydrazine (1.08gm, 0.01M) ancktmphenone (1.20gm, 0.01M) in absolute ethanol was
refluxed in waterbath for 4 hrs. in presence of Igtdcial acetic acid. Product obtained after caplinas
crystallized from absolute ethanol. Yield, 1.8gro¥®, M.P.: 64°C. (&H14N, ; Calculated : C, 80.00; H, 6.66; N,
13.37%;Found: C, 79.92; H, 6.64; N, 13.34%).

This typical experimental procedure was followegbtepare other analogs of this series.

[B]Synthesis of 1,3-diphenyl-1H-pyrazole-4-carbalehyde

N-Phenylaminox-methyl-phenyl azomethine (0.84gm, 0.004M) was dddea mixture of Vilsmeier-Haack reagent
(prepared by dropwise addition of 1.2ml PQ®@I ice cooled 10ml DMF) and refluxed for 6 hrs.eTteaction
mixture was poured into crushed ice followed by traization using sodium bicarbonate. Crude produas
isolated and crystallized from methanol. Yield,8t (87%), M.P. : 125°C. (gH1,N,O; Calculated: C, 77.42; H,
4.84; N, 11.29%Found : C, 77.39; H, 4.80; N, 11.28%).

Exactly similar experimental procedure was followegrepare other analogs of this series.

[C] Synthesis of 1-(4-methyl sulfonylphenyl)-3-(18liphenyl-1H-pyrazol-4-yl)-2-propen-1-one (1)

A mixture of 1,3-diphenyl-H-pyrazole-4-carbaldehyde(2.48gm, 0.01M) and 4-methyl sulfonylphenyl
acetophenonél.98gm, 0.01M) was dissolved in 40ml ethanol. fis mixture, 40% ag. NaOH was added till the
mixture became basic. The reaction mixture wasestiat room temperature for 48 hr. Then reactioxtumé was
poured over crushed ice and contents were acidifiid concentrated HCI. Product thus obtained wastallized
from ethanol. Yield, 3.76gm (88%), M.P. : 267°G, :R0.64, (GsH,N,OsS ; Calculated : C, 70.07; H, 4.70; N,
6.54%;Found : C, 70.04; H, 4.68; N, 6.51%).

The same experimental procedure was utilized tpgyeeother analogs of this serigs,). Their physical constant
data are given ifable-l.
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Reaction Scheme

Methanol
gla. CH;COOH

Alcohol
40% NaOH
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TABLE -l : Physical constants of 1-(4-methyl sulfoglphenyl)-3-(1-phenyl-3-aryl-1h-pyrazol-4-yl)-2- propen-1-ones (L)

CO,\TZ)F_)OI' R Molecular Formula (F(:/rogliesltdep) M.P.°C & Ogocfjircg)on ” OfFFci)YJ?qrg g Olf:oNLthrrl(c)igen

(Calcu.) (Calcu.) (Calcu.)
la CeHs CasHadN,05S 88 267 (%8‘7") (%%) (22—2411)
Ib 4-CH-CeHe CacHaN,05S 84 252 (%g% é:—gi) £:—g%
lc | 40CH-CoHs |  CoHaN,0:S 86 210 (%cl)g) (%11) (%?)
Id 4-Cl-CH, CosHiN,0:CIS 84 156 (%:22) (%11) (2:—82)
le 4-Br-GiH, CasHidN,O4BIS 87 289 (%ig) (g:—;‘;) (g:—gg)
i 4-NO»CeHa CasHidN:0sS 82 188 (%ﬂ) (%11) (gz—g%
lg | 3-NO-CeHs CasHhoN;0sS 82 191 (%ﬁ) (%21) (gz—g%
lh | 24-CkGHs | CosHiN,0CLS 85 234 ) oo )

SPECTRAL STUDY OF 1-(4-METHYL SULFONYL PHENYL)-3-(1 —-PHENYL-3-(4-METHYL PHENYL)-

(1) Mélting points are measured in open capillaries and are uncorrected
(2) TLC solvent system; Ethyl acetate : Cyclohexane = 8: 2, TLC taken on Slica gel

1H-PYRAZOL —4-YL)-2-PROPEN-1-ONE (ly)

Interpretation of IR at a glance:- AromaticC-H str. 3125.8 cffy C=C str. 1504.8 cif) C-H i.p. def. 1089.9 cih
C-H 0.0.p. def. 830.0 ch Chalcone C=0 str., 1659.2 ¢mCH = CH str. 3125.8 cth(overl.); Pyrazole moiety,

C=N str. 1585.2 cfh C-N str. 1213.3 cih -SO-CHs. 1310.5 crit (overl.), 1178.4 cih

Internal Standard : TMS ; Solvent : CDCls ; Instrument : BRUKER Spectrometer (400 MHZz)
Interpretation of *H NMR at a glance

Signal No. S'g?slngq?“on P,\rlgt.oﬁs Multiplicity Inference
1 2.442 3H singlet Ar-Ckly
2 3.096 3H singlet Ar-S@Hs()
3 7.261 - 7.350 2H doublet CeH
4 7.369 — 7.390 1H triplet Cif
5 7.489 — 7.529 2H triplet Cr
6 7-577 — 7.597 2H doublet Caid
7 7.793 - 7.817 1H doublet ~G#CH-
8 7.913 - 7.952 1H doublet -CH=@H |
9 8.048 — 8.070 2H doublet CoH
10 8.091 - 8.112 2H doublet CeH
11 8.381 1H singlet C-H

Mass Spectrum :m/z = 442.13

The characterized heterocyclic compounds contaipyrgzole ring were subjected for antibacteriabeaing with
gram +ve ; gram —ve bacteria. The results suggéktads far as antibacterial activity is concerrikd synthesized
heterocyclic compounds were uneffective at low emti@tions unlike standard drugs. At higher conegions,

RESULTS AND DISCUSSION
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antibacterial action was observed. When halogepkaced alkyl or alkoxyl group at 4 aryl positiohgtactivity
decreased. Out of nitro phenyl derivatives, nitroug at 3 position has slight higher activity. Ddgenation in the
aromatic ring only slightly increased antibacteaativity. In comparison to phenyl substitutionméthyl phenyl
and 4-methoxy phenyl substituted derivatives wéghtty more effective as antibacterial.

Comparative antimicrobial activity of 1-(4-methyl sulfonylphenyl)-3-(1-phenyl-3-aryl 1h-pyrazol-4-yl)-2-propen-1-ones {., (Minimum
inhibition Concentration in pg/ml)

Antibacterial activity (Zones of inhibition in mm)
Compd. R S. pyogens MTCC-442 S. aureus MTCC-96
No. 5 | 10| 25| 50/ 100 250 500 1§ 10 45 50 100 450 500
la GeHs - - |10 12| 14 16 18 - -l 1 14 16 18 19
Ib 4-CHs-CeH,4 - - | 11| 13] 15 17 18 - -1 15 1% 16 18
Ic 4-OCH;-CgH,4 - - 12| 13 16 17 17 - - 12 14 18 18 19
Id 4-Cl-GHq4 - - |10 11| 14 15 16 - -l 12 18 16 1y 18
le 4-Br-GH, - - 10| 12 14 14 16 - - 1 14 16 1y 18
If 4-NOp-CgH,4 - - [ 11 13| 14 15 17 - -l 12 18 15 16 17
Ig 3-NO,-CgH, - - 12| 14| 15 15 17 - - 12 18 1% 1y 18
__dh [ 24CHGH, | - |- 0] 12] 14| 14 15| o o] 11 1g 16 1y _ 19
Comparative activity of (I.r) with known chosen standard drugs
Standard drug Antibacterial activity
Ampicillin 11 | 13| 14| 16| 18 19 200 10 1p 13 14 16 1812
Chloramphenicol 10 12 13 1B 20 2D 22 2 (13 |14 |19 |2@1 22
Ciprofloxacin 10| 18] 19 21 21 22 22 17 18 19 pP1 p22 P23
Norfloxacin 18| 18| 19 20 21 21 23 19 20 22 Pp5 P6 p&28

N.B. (-) : No Activity

Comparative antimicrobial activity of 1-(4-methyl sulfonylphenyl)-3-(1-phenyl-3-aryl 1h-pyrazol-4-yl)-2-propen-1-ones {., (Minimum
inhibition Concentration in pg/ml)

Antibacterial activity (Zones of inhibition in mm)
Compd. R E. coli MTCC-443 P. areuginosa MTCC-1688
No. 5 [ 10] 25] 50] 100 250 50p % fo 35 60 1o0 250 600
la GsHs - - |11 13| 17 17 18 - -l 12 1B 16 18 21
Ib 4-CH;-CeH4 - - | 14| 15| 16 18 19 - -l 11 1p 14 1y 20
Ic 4-OCH;-CgHs | - - | 12| 13| 15 17 18 - -l 11 1B 1% 1p 22
Id 4-Cl-GsHq4 - - | 13| 14| 15 17 19 - -l 12 13 14 1B 21
le 4-Br-GHa - - | 14| 15| 17 18 19 - -l 1 13 14 1y 20
If 4-NO,-CeH4 - - | 14| 15| 17 18 19 - -1 M 14 1y 19
Ig 3-NO,-CH4 - - | 14| 15| 17 18 19 - -l 12 13 14 1B 20
__h _l2acren, | - [ - [ 13| wa] 17] 1o 2ol o [ 12 1 1% 1
Comparative activity of (I.) with known chosen standard drugs
Standard drug Antibacterial activity
Ampicillin 14 | 14| 15| 16| 19| 20/ 221 14 14 15 15 18 203 2
Chloramphenicol 14 1§ 1y 28 28 2B 23 p4 |16 |17 |18 |121 | 22
Ciprofloxacin 20| 21| 23 24 28 29 2 40 21 P23 P4 P67 R27
Norfloxacin 22| 23] 25 2§ 27 29 24 I8 19 19 p1 3 P3R5

N.B. (-) : No Activity
CONCLUSION

Eight pyrazole derivatives were synthesized andaiterized for their possible structure. Spectrd ehemical
analyses supported the expected structural fornithase compounds were subjected to antibacteniabsing.
Overall, the antibacterial activities were less pamed to the standard drugs. However, there ataigepoints
which indicate that proper structure modificatioaynbead to increased antibacterial activity.
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