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Synthesis and Antimicrobial Activity of 3-(3-Phenylsulphon-
amidophenyl)-5-aryl-2-pyrazolines
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New 1-isonicontinoyl/carboxamido-3-(3-phenylsulphonamide
phenyl)-5-aryl pyrazoline (2a—e/3a—e) have been synthesized by the
action of isonicontinic acid hydrazide/semicarbazide hydrochloride
with  1-(3-phenylsulphonamidophenyl)-3-aryl prop-2-ene-1-ones
(1a-e) in pyridine medium. The synthesized compounds have been
characterized by elemental analysis, IR and NMR spectral analysis
and screened for antimicrobial activity.
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INTRODUCTION

Synthesis and characterization of pyrazoline derivatives has been a developing
field within the realm of heterocyclic chemistry for the past several decades
because of their ready accessibility through synthesis, wide range of chemical
reactivity and broad spectrum of biological activity" 2. Pyrazoline derivatives
have been found to be bactericidal®, fungicidal®, insecticidal® agents. Survey of
literature in the recent past reveals that some pyrazoline derivatives possess
cerebroprotective effect® and antidepressant activity’. Ozawa et al® reported the
synthesis of some pyrazoline derivatives which are effective for killing the
houseflies on contact. Hussain eral.’ reported the hypoglycemic activity of
pyrazolines with phenylsulphonamidoaryl moiety at C-3 which causes up to 25%
decrease in blood sugar at 250 mg/kg dose. Pyrazolines -with substituted
phenylsulphonamidophenyl group at C-3 in pyrazoline nucleus have been found
to possess broad spectrum of antimicrobial activity'o'ls which is comparable with
that of the standard antibiotics like ampicillin, chloromycetin, norfloxacin and
grisoefulvin.

Findings from our laboratory and elsewhere reveal that pyrazolines can be
synthesized by action of hydrazine/substituted hydrazine with substituted prop-
2-en-1-ones in different solvents'’™!® like ethanol, acetic acid, DMF, pyridine etc.
In view of the biological importance of pyrazolines with phenylsul phonamido-
phenyl moiety at C-3, it was thought of interest to extend this work to the study
of changes in the biological profile brought about by variations in one or more
chemical functions in the related compounds.
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In our search for new antimicrobial agents, we herein present the synthesis of
1-substituted-3,5-diarylopyrazolines in which N-1 of pyrazoline cycle was linked
to isonicotinoyl/carboxamido residue. The structures of the synthesized com-
pounds have been confirmed by elemental analysis and IR and NMR spectral
analysis. All the synthesized compounds were tested for their antimicrobial
activity by a paper-disc method towards the strains of S. aureus, E. coli,
P. mirabilis and P. aeruginosa.

EXPERIMENTAL

All the melting points were taken in open capillary in silicon oil bath and are
uncorrected. Purity of the compounds was checked by TLC on silica gel G. IR
spectra were recorded on a Nicolet-Impact 400 FT-IR spectrometer. 'H NMR
spectra were recorded on a Brucker AC300 FNMR spectrometer (300 MHz),
using TMS as an internal standard. Microanalysis of nitrogen was obtained on
Coleman 29-N analyzer.
1-(3-phenylsulphonamidophenyl)-3-phenyl-prop-2-en-1-one(1a)

To a mixture of 3-phenylsulphonamidoacetophenone (2.75 g, 0.01 mol) and
benzaldehyde (1.06 g, 0.01 mol) in ethanol (25 mL), 40% aq. NaOH (6 mL) was
added dropwise with constant stirring. The reaction mixture was kept overnight
at room temperature and then acidified with 50% HCI. The resulting solid was
filtered, dried and crystallized from ethanol to obtain the compound 1a, yield
70%, m.p. 174°C.

IR (Vpu)(cm™): 3167 V(NH), 1650 v(C=0), 1575 v(C=C), 1329 and 1155
v(SO, asymm. and symm.). '"H NMR (8 ppm): 7.2-8.0 (m, 16H, 14 Ar—H +
CH=CH), 10.8 (s, 1H, SO,NH).
1-(3-Phenylsulphonamidophenyl)-3-(4-methoxyphenyl)-prop-2-en-1-one (b)

To a mixture of 3-phenylsulphonamido acetophenone (2.75 g, 0.01 mol) and
4-methoxybenzaldehyde (1.36 g, 0.01 mol) in ethanol (25 mL), 40% aq. NaOH
(6 mL) was added dropwise with constant stirring. The reaction mixture was kept
overnight at room temperature and then acidified with 50% HCI. The resulting
solid was filtered, dried & crystallized from ethanol to obtain the compound 1b,
yield 72%, m.p. 176°C.

IR (Vi) (cm™): 3203 v(NH), 1649 v(C=0), 1605 v(C=C), 1356 & 1175
v(SO, asymm and symm). "H NMR (8 ppm): 3.8 (s, 3H, —OCHj3), 7.33 (d, 1H,
=CH—Ar, ] = 15 Hz), 7.95 (d, 1H, =CH—C==0, J = 15 Hz), 7.2-8.0 (m, 13H,
Ar—H), 10.8 (s, 1H, SO,NH).

Similarly compounds 1c—e of the series were prepared and their physical data
are recorded in Table-1.
1-isonicotinoyl-3-(3-phenylsulphonamidophenyl)-5-phenyl-2-pyrazoline (2a)

1-(3-phenylsulphonamidophenyl)-3-phenyl-prop-2-ene-1-one (1a) (3.63 g,
0.01 mol) and isonicotinic acid hydrazide (2.72 g, 0.02 mol) in pyridine (20 mL)
were refluxed for 8 h. The reaction mixture was cooled and neutralized by 50%
HCI. The solid obtained was filtered, washed with water, dried and crystallized
from acetic acid to obtain compound 2a, yield 65%, m.p. 168°C.
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IR (Vgay) (cm™): 3170 V(NH), 1569 v(C=N), 1339 and 1152 V(SO, asymm.
and symm.). 'H NMR (8 ppm): ' 3.04 (dd; 1H, H, of pyrazoline, J,5 = 13.68 and
Jax =4.60 Hz), 3.74 (dd, 1H, Hp of pyrazoline, J,5 = 13.68 and Jzx = 6.68 Hz),
5.52 (dd, 1H, Hy of pyrazoline, Jyx = 4.60 Hz and Jgx = 6.68), 7.2-8.0 (m, 18H,
18Ar—H), 10.6 (s, 1H, SO,NH).

1-Isonicotinoyl-3-(3-phenylsulphonamidophenyl)-5-(4-methoxyphenyl)-2-
pyrazoline (2b)

1-(3-phenylsulphonamidophenyl)-3-(4-methoxyphenyl)-prop-2-en-1-one (1b)
(3.93 g, 0.01 mol) and isonicotinic acid hydrazide (2.72 g, 0.02 mol) in pyridine
(20 mL) were refluxed for 8 h. The reaction mixture was cooled and neutralized
by 50% HCI. The solid obtained was filtered, washed with water, dried and
crystallized from acetic acid to obtain compound 2b, yield 60%, m.p. 164°C.

IR (Vp,) (cm™): 3216 V(NH), 1562 v(C=N), 1346 & 1160 v(SO, asymm &
symm.). "H NMR (8 ppm): 3.82 (s, 3H, —OCH3;), 2.99 (dd, 1H, H,, of pyrazoline,
Jap =13.96 and J5x = 4.45 Hz), 3.68 (dd, 1H, Hp of pyrazoline, Jyg = 13.96 and
Jgx = 6.72 Hz), 5.47 (dd, 1H, Hy of pyrazoline, Jox = 4.45 and Jgx = 6.72 Hz),
7.2-8.0 (m, 17H, 17Ar—H), 10.7 (s, 1H, SO,NH).

Similarly compounds 2c—e of the series were prepared and their physical data
are recorded in Table-1.

TABLE-1
PHYSICAL DATA OF THE SYNTHESIZED COMPOUNDS
Compd. R R? Yield m-p. m.f. *N

@® O Found (Calcd.)
la H H 70? 174  C3;H;7SNO; 3.80 (3.85)
1b H OCH3 72* 176 C2H19SNO4 3.50 (3.56)
1c H N(CHj), 74° 204  C3H22SN703 6.82 (6.89)
1d H OH 70? 156  C3;H;7SNO4 3.61 (3.69)
le OCHj3 OH 652 173 C22H9SNOs 340 (3.42)
2a H H 65° 168 C37H2SN4O3 11.02 (11.61)
2b H OCHj; 60° 164 Ca8H24SN4O4 10.54 (10.93)
2¢ H N(CH3), 52° 150  C9H27SNsO3 12.96 (13.33)
2d H OH 60* 180 C37H22SN4O4 11.00 (11.29)
2e OCH; OH 58° 132 C3H24SN4Os 10.05 (10.60)
3a H H 62° 161 C22H20SN4O3 12.96 (13.33)
3b H OCHj3; 62° 225  C3H2SN4O4 12.06 (12.44)
3c H N(CHzs), 58° 218  C4H25SNsO; 14.99 (15.11)
3d H OH 65° 160  CpoH20SN4O4 12.50 (12.84)
3e OCHj; OH 68? 120 C3H23SN4Os 11.68 (12.01)

Solvent for crystallization: a = ethanol, b = acetic acid and ¢ = ethanol + acetic acid
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1-Carboxamido-3-(3-phenylsulphonamidophenyl)-5-phenyl-2-pyrazoline (3a)
1-(3-phenylsulphonamidophenyl)-3-phenyl-phenyl-prop-2-en-1-one (1a)
(3.63 g, 0.01 mol) and semicarbazide hydrochloride (2.24 g, 0.02 mol) in pyridine
(20 mL) were refluxed for 8 h. The reaction mixture was cooled and neutralized
by 50% HCI. The solid obtained was filtered, washed with water, dried and
crystallized from acetic acid to obtain compound 3a, yield 62%, m.p. 161°C.
IR (V) (cm™): 3550 cm™ v(NH,), 3249 v(NH), 1513 v(C=N), 1336 and
1159 ¥(SO, asymm. and symm.). 'H NMR (8 ppm): 3.02 (dd, 1H, H, of
pyrazoline, J,g = 13.68 and J,x = 4.6 Hz), 3.62 (dd, 1H, Hg of pyrazoline, J,5 = 13.68
and Jpx = 6.68 Hz), 5.52 (dd, 1H, Hy of pyrazoline, Jox = 4.5 Hz and Jgx = 6.68
Hz), 7.2-8.0 (m, 14H, 14 Ar—H), 8.09 (s, 2H, NH,), 9.31 (s, 1H, SO,NH).

1-Carboxamido-3-(3-phenylsulphonamidophenyl)-5-(4-methoxyphenyl)-2-
pyrazoline (3b)
1-(3-phenylsulphonamidophenyl)-3-(4-methoxyphenyl)-prop-2-en-1-one (1b)
(3.93 g, 0.01 mol) and semicarbazide hydrochloride (2.24 g, 0.02 mol) in pyridine
(20 mL) were refluxed for 8 h. The reaction mixture was cooled and neutralized
by 50% HCI. The solid obtained was filtered, washed with water, dried and
crystallized from acetic acid to obtain compound 3b, yield 62%, m.p. 225°C.

IR (V) (cm™): 3553 w(NHy), 1513 v(C=N), 1346 and 1160 v(SO, asymm.
~ and symm.), 1262 (Ar—0—C).

'H NMR (8 ppm): 3.8 (s, 3H, —OCHS3), 3.05 (dd, 1H, H, of pyrazoline,
Jap = 13.70 and J,x = 4.68 Hz), 3.72 (dd, 1H, Hj of pyrazoline, J5p = 13.70 and
Jpx = 6.70 Hz), 5.50 (dd, 1H, Hy of pyrazoline, J,x =4.68 Hz and Jgx = 6.70),
7.2-8.0 (m, 13H, 13Ar—H), 8.09 (s, 2H, NH,), 10.6 (s, 1H, SO,NH).

Similarly compounds 3c—e of the series were prepared and their physical data
are recorded in Table-1.

RESULTS AND DISCUSSION

Structures of the synthesized compounds have been elucidated by elemental
analysis, IR & '"H NMR analysis. IR spectra showed absorption band around
1600-1500 cm™ which is a characteristic of C=N stretch of pyrazoline. In 'H
NMR, H,, Hg and Hy of pyrazoline ring were seen as doublet of doublet at
2.99-3.05, 3.62-3.78 and 5.4-5.6 ppm respectively. The protons of the aromatic
ring and methoxy group were observed at expected chemical shift and integral
value.

Synthesized compounds have been screened for their antimicrobial activities
against the strains of S. aureus, E. coli, P. mirabilias and P. aeruginosa at a
concentration of 100 pg/mL. The maximum activity was found in 2e, 2d, 3a, 3b,
3e for E. coli and 2e, 3c, 3d, 3e for P. mirabilis. Most of the compounds were
found moderately active against S. aureus and resistant against P. aeruginosa.
Antimicrobial data are listed in Table-2.
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TABLE-2
ANTIMICROBIAL DATA OF THE SYNTHESIZED COMPOUNDS
Compound S. aureus E. coli P. mirabilis P. aeruginosa

la 6 9 R 6.5
1b 6 R 11 R
1c 6 R R R
1d 6 7 R R
le 6 9 R R
2a R R R R
2b R R R R

R R R R
2d 7 11 7 R
2e 6.5 10 10 R
3a 6.5 10 R R
3b 6.5 10 R R
3c 6.5 7 10 7
3d 6 R 11 R
3e 7.5 10 9 R

ACKNOWLEDGEMENTS

The authors are thanful to Dr. D.H. Tambekar, Head, Department of Microbi-

ology and Dr. N.M. Pathak, Department of Microbiology, Amravati University,
Amravati for providing antimicrobial data.

© NV AW -

10.
11.
12.
13.
14.

16.
17.
18.

REFERENCES

K.S. Rao and G.V. Subbaraju, Indian J. Heterocyclic Chem., 4, 19 (1994).

E.R. Herman and J. Gablines, Cancer Chemotherapy Report, 14, 85 (1961).

N.B. Das and A.S. Mittra, Indian J. Chem., 16B, 638 (1978).

M.G. Mamolo, D. Zampieri, V. Falagioni and Lucio Vio, Il Farmaco, 56, 593 (2001).
S.G. Roelofvan, C. Arnold and Wellmgak, J. Agri. Food. Chem., 27, 406 (1979).

N. Ohto and Y. Shigo, Jpn. J. Pharmacol., 73, 317 (1997).

D. Erol and E. Pallaska, Euro. J. Med. Chem., 36, 539 (2001).

K. Ozawa, Y. Nakajuina, M. Tsugeno, S. Ishil, M. Hatanka, M. Hiroshi and M. Kudo, Chem.
Abstr., 98, 16679n (1983).

M.I. Hussain and A. Kumar, Chem. Abstr.,, 107, 51773q (1987).

AMR. Elsharif and Y.A. Ammar, J. Indian Chem. Scc., 61, 537 (1984).

J. Upadhyay, U. Dave and H. Parekh, J. Indian Chem. Soc., 68, 413 (1991).

P. Patel, S. Koregaonkar, M. Shah and H. Parekh, Il. Farmaco, 51, 59 (1996).

, Indian J. Pharma. Sci., 58, 222 (1996).

S.S. Ganguly, M.S. Vadodariya and A.R. Parekh, J. Inst. Chem., 68, 1920 (1996).
Y.J. Fernandes and H. Parekh, J. Indian Chem. Soc., 74, 238 (1984).

S.D. Sor(hiya, V.B. Patel and A.R. Parekh, Indian J. Chem., 36B, 630 (1997).
V.S. Jamode and B.S. Kakde, Indian J. Chem., 17B, 622 (1979).

V.S. Jamode and V.B. Tayade, Asian J. Chem., 10, 1023 (1998).

(Received: 9 April 2003; Accepted: 10 September 2003) AJC-3171



