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Abstract: New potent antibacterials, fused isoxazole and pyrazole derivatives,
were synthesized using 5,5-dimethylcyclohexane-1,3-dione (1) and 3-[(4-chlo-
robenzylidene)amino]-2-thioxoimidazolidin-4-one (2) as synthons. Aromatic
aldehydes on condensation with 1 and 2 gave 2-arylidene-5,5-dimethylcyc-
lohexane-1,3-dione (3) and 5-arylidene-3-[(4-chlorobenzylidene)amino]-2-
-thioxoimidazolidin-4-one (4), respectively. Compounds 3 and 4 were forced to
undergo heterocyclization reaction with nucleophilic reagents to give the title
compounds. The newly synthesized heterocyles (5-8) were characterized based
on their chemical properties and spectroscopic data, and were found to inhibit
Saphylococcus aureus and Corynebacterium diphtheriae.
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INTRODUCTION

Bacteria are becoming resistant to ever more antimicrobia agents. Currently,
bacterial resistance is combated by the discovery of new drugs. However, micro-
organisms are becoming resistant more quickly than new drugs are being found,
thus, future research in antimicrobial therapy may focus on finding ways to over-
come resistance to antimicrobials, or methods to treat infections with alternative
means. Thiohydantoins have been proven to have anticonvulsant activity.1 Com-
pounds that comprise the hydantoin moiety exhibit pharmacological properties.2—
Similarly many natural and synthetic products containing heterocyclic rings, such
as isoxazolest-8 and pyrazoles,® were reported to possess various pharmacolo-
gical activities. These were attributed to the presence of the N-bridge hetero-
cyclic nuclei of isoxazolelO and pyrazole,1! which are described to have her-
bicidel0 and antibacterial12 activities.

* Corresponding author. E-mail: ansarifaisal_55@yahoo.co.in
doi: 10.2298/J5C0911219D
1219

Available online at www.shd.org.rs/JSCS/

2009 Copyright (CC) SCS

EY HMC HD




1220 DABHOLKAR and ANSARI

Dimedone and thiohydantoin constitute a unique group of compounds due to
the presence of characteristic keto group, which acts as a starting materia for
more complex compounds. The thiohydantoin/dimedone system possesses reacti-
ve sites which can be suitably modified by the introduction of different hetero-
cyclic moieties to yield the potent COX-1/COX-2 inhibitors.13 Bearing this in
mind, twelve new fused compounds containing isoxazole and pyrazole moieties
were synthesized in order to act as active pharmaceutical. The structures of
synthesized compounds were confirmed by spectral data and elemental analysis.

RESULT AND DISCUSSION
Chemistry

The starting material, 5,5-dimethylcyclohexane-1,3-dione (1), was obtained
by a reported procedurel4 and 3-[(4-chlorobenzylidene)amino]-2-thioxoimida-
zolidin-4-one (2)1° and derivatives thereof were prepared from the reaction of
aromatic aldehydes and thiosemicarbazide to give arylthiosemicarbazone. This
was followed by cyclization with ethyl chloroacetate in the presence of fused so-
dium acetate. Both 1 and 2 (Schemes 1 and 2, respectively) were condensed with
appropriate aromatic aldehydes in presence of bases such as piperidine or potassum
hydroxide to give 2-arylidene-5,5-dimethylcyclohexane-1,3-dione (3) and 5-aryl-
idene-3-[(4-chlorobenzylidene)amino]-2-thioxoimidazolidin-4-one  (4),15 respec-
tively. The structures were confirmed based on their chemical and spectral data.

H3C CH3

L

R =0CHj; (a); Cl (b); OH (c)
Scheme 1. Reaction pathway for the preparation of compounds 5 and 6.
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Scheme 2. Reaction pathway for the preparation of compounds 7 and 8.

Cyclocondensation of 3 and 4 with hydroxylamine hydrochloride in the pre-
sence of glacial acetic acid yielded 6,6-dimethyl-3-(substitutedphenyl)-3,3a,6,7- -
tetrahydro-5H-2,1-benz-isoxazol-4-one (5) and 6- [(4-chlorobenzylidene)amino-
3-(substitutedphenyl)-3a,4-dihydro-3H,6H-imidazo[ 4,5-c]isoxazole-5-thione  (7),
respectively. Their IR spectra exhibited a band corresponding to -C-O-N (1230
cm1), which confirmed the presence of the isoxazole ring. The appearance of a
peak due to C=N and disappearance of the peak due to C=0 in the 13C-NMR
spectra further supported the formation of isoxazole.

Compounds 3 and 4 on treatment with phenylhydrazine were transformed
into a 3-(substitutedphenyl)-6,6-dimethyl-2-phenyl-2,3,38,5,6,7-hexahydro-4H-
indazol-4-one (6),16-18 and 6-[(4-chlorobenzylidine)amino]-2-phenyl-3-(substitu-
tedphenyl)-2,3,3a,4-tetrahydro-6H-imidazo[ 4,5-c] pyrazole5-thione (8), in an ap-
preciable yield using potassium hydroxide. Their IR spectra exhibited a band at
(1490 cmr1) of N-N and an increased area under the peak in aromatic region, as
compared to 3/4, confirms the formation of 6/8. This was also supported by 13C-
-NMR spectrum, as it revealed a peak of C=N and the disappearance of a peak of
C=0. The structures assigned to the compounds were supported by the IR, 1H-
-NMR, 13C-NMR and mass spectral data and elemental analysis, the results of
which are given below.
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2-(4-Methoxybenzylidene)-5,5-dimethyl cyclohexane-1,3-dione (3a). Yield:
62 %; m.p. 130 °C. And. Calcd. for C1gH1803 (FW 258.25): C, 74.41; H, 6.97 %.
Found: C, 74.32; H, 7.12 %. IR (KBr, cm™): 1670 (C=0), 1472 (C=C). 1H-NMR
(CDCl3, 6/ ppm): 0.98 (6H, s, 2xCH3), 2.46 (4H, s, 2<CH>), 3.92 (3H, s, OCH3),
6.99-7.24 (5H, m, ArH and C—H). 13C-NMR: 27.32 (2xCH3), 31.38 (2xCHy>),
40.23 (OCHg3), 115.283, 128-142.64 (C=C and ArC), 162.42 (2xC=0).

2-(4' -Chlorobenzylidene)-5,5-dimethyl cyclohexane-1,3-dione (3b). Yield: 60
%; m.p. 116 °C. Anal. Calcd. for C15H150,Cl (FW 262.66): C, 68.57; H, 5.71 %.
Found: C, 68.32; H, 5.89 %. IR (KBr, cnmm1): 1665 (C=0), 1498 (C=C), 627 (C-Cl).
IH-NMR (CDCl3, &/ ppm): 0.98 (6H, s, 2xCH3), 2.46 (4H, s, 2xCH>), 7.00—
—7.24 (5H, m, ArH and C-H). 13C-NMR: 27.68 (2xCH3), 31.65 (2xCHy),
113.28, 129.5-143.25 (C=C and ArC)), 164.56 (2xC=0).

2-(4-Hydroxybenzylidene)-5,5-dimethyl cyclohexane-1,3-dione (3c). Yield:
57 %; m.p. 122 °C. Anal. Calcd. for C15H1605 (FW 244.23): C, 73.77; H, 6.14 %.
Found: C, 73.62; H, 6.28 %. IR (KBr, cmr1): 3378 (OH), 1625 (C=0), 1456
(C=C). IH-NMR (CDCl3, &/ ppm): 0.90 (6H, s, 2xCH3), 2.43 (4H, s, 2xCH)),
4.60 (1H, s, OH), 6.40-7.24 (5H, m, ArH and C-H). 13C-NMR: 28.76 (2xCH3),
32.16 (2xCHy), 112.45, 131.53-141.47 (C=C and ArC), 162.52 (2xC=0).

3-(4-Methoxyphenyl)-6,6-dimethyl-3,3a,6, 7-tetr ahydro-5H-2,1-benzi soxazol -
4-one (5a). Yield: 71 %; m.p. 110 °C. Anal. Calcd. for C1gH1gNO3 (FW 273.38):
C, 70.32; H, 6.95; N, 5.12 %. Found: C, 70.09; H, 6.74; N, 5.22 %. IR (KBr, cm~
1): 1670 (C=0), 1562 (C=N),1230 (-C-O-N-). IH-NMR (CDCl3, §/ ppm): 1.01
(6H, s, 2xCHg), 2.09 (2H, s, CHy), 2.46 (2H, s, CH>»), 3.63 (1H, d, J = 7.5 Hz,
CH), 3.92 (3H, s, OCH3), 4.58 (1H, d, J = 6.2 Hz, CH), 6.85-7.89 (4H, dd, J =
= 7.2 Hz, ArH ). 13C-NMR: 27.32 (2xCH3), 29.32 (CH,), 31.38 (CH5), 40.23
(OCH3), 62.21 (CH), 72.34 (CH), 128-142.64 (ArC), 154.25 (C=N), 168.25
(C=0). MS (m/2): 273 (M™).

3-(4-Chlorophenyl)-6,6-dimethyl-3,3a,6, 7-tetrahydr o-5H-benz soxazol -4-
one (5b). Yield: 69 %; m.p. 100 °C. Anal. Cacd. for C15H1gNO2Cl (FW
277.67): C, 64.86; H, 5.76; N, 5.04 %. Found: C, 64.99; H, 5.62; N, 5.12 %. IR
(KBr, cm1): 1670 (C=0), 1534 (C=N), 1226 (-C-O-N-), 627 (C-Cl). IH-NMR
(CDCl3, 6/ ppm): 1.014 (6H, s, 2<CH3), 2.09 (2H, s, CH>), 2.46 (2H, s, CH>),
3.64 (1H, d, J=7.1 Hz, CH), 4.32 (1H, d, J = 6.4 Hz, CH), 6.65-7.72 (4H, dd,
J= 7.1 Hz, ArH). 13C-NMR: 27.68 (2xCH3), 29.87 (CH5), 31.65 (CHy), 61.78
(CH), 72.88 (CH), 129.5-143.25 (ArC), 154.53 (C=N), 164.56 (C=0). MS (nV2):
278 (M™).

3-(4-Hydroxyphenyl)-6,6-dimethyl-3,3a,6, 7-tetrahydro-5H-benz soxazol -4-
-one (5¢). Yield: 72 %; m.p. 102 °C. Anal. Calcd. for C15H17NO3 (FW 259.23):
C, 69.49; H, 6.53; N, 5.40 %. Found: C, 69.22; H, 6.62; N, 5.56 %. IR (KBr, cm3):
3378 (OH), 1670 (C=0), 1574 (C=N), 1223 (-C-O-N-). IH-NMR (CDCl3, 5/
/ ppm): 0.97 (6H, s, 2xCH3), 2.18 (2H, s, CH»), 2.43 (2H, s, CH>), 3.72 (1H, d,
J=7.2Hz CH), 443 (1H, d, J = 6.3 Hz, CH), 4.75 (1H, s, OH), 6.62—7.24
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(4H, dd, J = 7.2 Hz, ArH). 13C-NMR: 28.76 (2xCH3), 29.55 (CH5), 32.16 (CH)),
62.34 (CH), 71.67 (CH), 131.53-141.47 (ArC), 153.51 (C=N), 162.52 (C=0).
3-(4-Methoxyphenyl)-6,6-dimethyl-2-phenyl-2,3,3a,5,6, 7-hexahydr o-4H-inda-
zol-4-one (6a). Yield: 70 %; m.p. 172 °C. Anal. Calcd. for CyoHogN2Oo (FW
364.42): C, 72.52; H, 6.59; N, 7.69 %. Found: C, 72.12; H, 6.08; N, 7.34%. IR
(KBr, cmr1): 1670 (C=0), 1585 (C=N), 1490 (N-N). 1H-NMR (CDCl3, &/ ppm):
0.96 (6H, s, 2xCH3), 2.19 (2H, s, CH»), 2.46 (2H, s, CH»), 3.64 (1H, d, J=7.3
Hz, CH), 4.43 (1H, d, J = 6.2 Hz, CH), 6.86-8.00 (9H, m, ArH); 13C-NMR: 27.32
(2xCH3), 29.55 (CH>), 31.38 (CH»), 40.23 (OCH3), 63.21 (CH), 71.23 (CH),
128-139.64 (ArC), 152.35 (C=N), 168.25 (C=0). MS (m/2): 348 (M*).
3-(4-Chlorophenyl)-6,6-dimethyl-2-phenyl-2,3,3a,5,6, 7-hexahydr o-H-inda-
zol-4-one (6b). Yield: 79 %; m.p. 152 °C. Anal. Calcd. for Co1H21N>OCI (FW
352.77): C, 71.38; H, 5.94; N, 7.93 %. Found: C, 71.02; H, 6.23; N, 7.45 %. IR
(KBr, cmr1): 1670 (C=0), 1562 (C=N), 1454 (N-N), 627 (C-Cl). IH-NMR
(CDCl3, 6/ ppm): 0.96 (6H, s, 2xCH3), 2.19 (2H, s, CH>), 2.46 (2H, s, CH>),
3.72 (1H, d, J = 7 Hz, C-H), 4.43 (1H, d, J = 6.3 Hz, C-H), 6.86-8.00 (9H, m,
ArH). 13C-NMR: 27.68 (2xCH3), 29.23 (CH5), 31.65 (CHJ>), 61.45 (CH), 70.23
(CH), 129.5-139.25 (ArC), 155.35 (C=N), 164.56 (C=0). MS (m/2): 353 (M*).
3-(4-Hydroxyphenyl)-6,6-dimethyl-2-phenyl-2,3,3a,5,6, 7-hexahydro-H-inda-
zol-4-one (6¢). Yield: 74 %; m.p. 158 °C. Anal. Cacd. for Co1HooN2O> (FW
334.43): C, 75.44; H, 6.58; N, 8.38 %. Found: C, 74.87; H, 6.24; N, 8.12 %. IR
(KBr, cm1): 3378 (OH), 1670 (C=0), 1538 (C=N), 1486 (N-N). IH-NMR
(CDCl3, 6/ ppm): 0.91 (6H, s, 2xCH3), 2.12 (2H, s, CH>), 2.39 (2H, s, CH>),
345 (1H, d, J= 7.1 Hz, C-H), 4.21 (1H, d, J = 6.1 Hz, C-H), 4.58 (1H, s, OH),
6.52—7.193 (9H, m, ArH). 13C-NMR: 28.76 (2xCH3), 29.21 (CH>), 32.16 (CH>),
63.21 (CH), 72.87 (CH), 128.53-138.47 (ArC), 154.48 (C=N), 162.52 (C=0).

3-[ (4-Chlorobenzylidene)amino] -5-(4-hydr oxybenzylidene)- 2-thioxoimida-
zolidin-4-one (4a). Yield: 72 %; m.p. 304 °C. Anal. Calcd. for C17H1oN302SCl
(FW 357.72): C, 57.00; H, 3.35; N, 11.75; S, 8.95 %. Found: C, 56.55; H, 3.62;
N, 11.35; S, 8.85 %. IR (KBr, cm1): 3480 (OH), 3348 (NH), 1705 (C=N), 1311
(C=S), 610 (C-Cl). 1H-NMR (DM SO-dg, 6/ ppm): 4.62 (1H, s, OH), 6.90-7.21
(9H, m, ArH and C-H), 8.25 (1H, s, CH=N), 10.21 (1H, s, NH). 13C-NMR:
129.34-135.34 (ArC and C-H), 155.09 (C=N), 163.24 (C=0), 178.23 (C=S). MS
(m/2): 358 (MY).

3-[ (4-Chlorobenzylidene)amino] -5-(4-hydr ozbenzylidene)-2-thi oxoi midazo-
lidin-4-one (4b). Yield: 79 %; m.p. 320 °C. Anal. Calcd. for CiH;17N4OSCI (FW
384.78): C, 59.29; H, 4.42; N, 14.56; S, 8.32 %. Found: C, 59.32; H, 4.52; N,
14.22; S, 8.48 %. IR (KBr, cnr1): 3322 (NH), 1735 (C=N), 1348 (C=S), 628 (C-Cl).
IH-NMR (DMSO-dg, 6/ ppm): 2.95 (6H, s, N(CH3)»), 7.12—-7.77 (9H, m, ArH
and C—H), 8.45 (1H, s, CH=N), 11.80 (1H, s, NH). 13C-NMR: 32.34 (N(CH3)»),
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1224 DABHOLKAR and ANSARI

128-135.48 (ArC and CH), 155.55 (C=N), 166.28 (C=0), 178.87 (C=S). MS
(m/2): 385 (M™).

3-[ (4-Chlorobenzylidene)ami no] -5-(4-methoxybenzyli dene)-2-thi oxoimida-
zolidin-4-one (4c). Yield: 74 %; m.p. 300 °C. Anal. Calcd. for C1gH14N305SCl
(FW 371.74): C, 58.14; H, 3.76; N, 11.3; S, 8.60 %. Found: C, 58.24; H, 3.52; N,
11.52; S, 8.52 %. IR (KBr, cn1): 3295 (NH), 1680 (C=N), 1286 (C=S), 638 (C-Cl).
IH-NMR (DM SO-dg, &/ ppm): 3.98 (3H, s, OCH3), 6.79-7.58 (9H, m, ArH and
C-H), 8.25 (1H, s, CH=N), 9.84 (1H, s, NH). 13C-NMR: 34.43 (OCH3), 128-
—-135.5 (ArC and C-H), 156.25 (C=N), 163.24 (C=0), 179.34 (C=S).

6-[ (4-Chlorobenzylidene)amino] -3-(4-hydr oxyphenyl)-3a,4-dihydro-3H,6H-
-imidazo[ 4,5-c] isoxazole-5-thione (7a). Yield: 56 %; m.p. 258 °C. Anal. Calcd.
for C17H13N4O2SCl (FW 372.73): C, 54.76; H, 3.42; N, 15.03; S, 8.52 %.
Found: C, 54.35; H, 3.52; N, 14.85; S, 8.38 %. IR (KBr, cm1): 3442 (OH), 3337
(NH), 1715 (C=N), 1220 (-C-O-N-), 1341 (C=S), 620 (C-Cl). 1H-NMR
(DMSO-dg, 6/ ppm): 3.70 (1H, d, J= 6.3 Hz, CH), 4.23 (1H, d, J = 6.8 Hz, C4—H
of isoxazole), 4.34 (1H, s, OH), 6.90-7.75 (8H, m, ArH), 8.25 (1H, s, CH=N),
10.13 (1H, s, NH). 13C-NMR: 62.23 (CH), 72.23 (CH), 129-136 (ArC), 155.09
and 158.23 (2xC=N), 179.43 (C=S). MS (m/2): 373 (M™).

6-[ (4-Chlorobenzylidene)amino] -3-[ 4-(dimethylamino) phenyl] -3a,4-dihyd-
ro-3H,6H-imidazo[ 4,5-c] isoxazole-5-thione (7b). Yield: 59 %; m.p. 275 °C.
Anal. Calcd. for C1gH1gNsOSCI (FW 399.79): C, 59.45; H, 4.69; N, 18.25; S,
8.34 %. Found: C, 59.32; H, 4.74; N, 18.42, S, 8.38 %. IR (KBr, cmr1): 3242
(NH), 1675 (C=N), 1321 (C=S), 1240 (-C-O-N-), 620 (C-Cl). IH-NMR
(DMSO-dg, 6/ ppm): 2.90 (6H, s, N(CH3)2), 3.92 (1H, d, J = 6.0 Hz, CH), 4.32
(1H, d, J = 6.6 Hz, C4—H of isoxazole), 6.91-7.98 (8H, m, ArH), 8.22 (1H, s,
CH=N), 11.92 (1H, s, NH). 13C-NMR: 30.23 (N(CH3)»), 61.23 (CH), 71.45
(CH), 129-136 (ArC), 155.09 and 157.65 (2xC=N), 181.11 (C=S). MS (m/2):
400 (M™).

6-[ 4-Chlorobezylidene)amino] -3-(4-methoxyphenyl)-3a,4-dihydro-3H,6H-
-imidazo[ 4,5-c] isoxazole-5-thione (7c). Yield: 62 %; m.p. 276 °C. Ana. Calcd.
for C1gH15N40SCl (FW 386.44): C, 55.74; H, 3.88; N, 14.48; S, 8.27 %.
Found: C, 55.83; H, 3.68; N, 14.52; S, 8.63 %. IR (KBr, cm1): 3322 (NH), 1662
(C=N), 1342 (C=S), 1263 (-C-O-N-), 626 (C-Cl). IH-NMR (DMSO-dg, 5/ ppm):
3.73(1H, d, J= 6.3 Hz, CH), 3.96 (3H, s, OCH3), 4.32 (1H, d, J = 7.0 Hz, C4—H
of isoxazole), 6.79-7.58 (8H, m, ArH), 8.00 (1H, s, CH=N), 10.22 (1H, s, NH).
13C-NMR: 3154 (OCHg), 63.43 (CH), 72.45 (CH), 127.67-135.56 (ArC),
153.21 and 156.08 (2xC=N), 184.76 (C=S).

6-[ (4-Chlorobenzylidene)amino] -3-(4-hydroxyphenyl)-2-phenyl-2,3,3a,4-tet-
rahydro-6H-imidazo[ 4,5-c] -pyrazole-5-thione (8a). Yield: 64 %; m.p. 156 °C.
Anal. Calcd. for Co3H1gNsOSCl (FW 447.68): C, 61.60; H, 4.02; N, 15.62; S,
7.14 %. Found: C, 61.25; H, 4.21; N, 15.24; S, 6.89 %. IR (KBr, cm1): 3456
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(OH), 3127 (NH), 1584 (C=N), 1442 (N-N), 1344 (C=S) 624 (C-Cl). 1H-NMR
(DMSO-dg, 6/ ppm): 3.59 (1H, d, J= 6.3 Hz, CH), 4.34 (1H, d, J=7.0 Hz, C4H
of pyrazole), 5.75 (1H, s, OH), 6.90-7.42 (13H, m, ArH), 8.35 (1H, s, CH=N),
10.3 (1H, s, NH). 13C-NMR: 63.23 (CH), 72.54 (CH), 128.23-136.43 (ArC),
155.09 and 153.12 (2xC=N), 182.54 (C=S). MS (m/2): 448 (M™).

6-[ (4-Chlorobenyzlidene)amino] - 3-p4-dimethylamino) phenyl] -2-phenyl -
-2,3,3a,4-tetrahydro-6H-imidazo[ 4,5-c] pyrazole-5-thione (8b). Yield: 64 %; m.p.
142 °C. Anal. Calcd. for CosH23NgSCl (FW 474.92: C, 63.22; H, 4.84; N, 17.70;
S, 6.74 %. Found: C, 63.11; H, 4.64; N, 17.54; S, 6.34 %. IR (KBr, cm1): 3124
(NH), 1564 (C=N), 1452 (N=N), 1422 (N-N),1324 (C=S), 638 (C-Cl). IH-NMR
(DMSO-dg, 6/ ppm): 2.84 (6H, s, N(CH3)»), 3.54 (1H, d, J = 6.2 Hz, CH), 4.34
(1H, d, J = 7.3 Hz, C4—H of pyrazole), 6.90-7.42 (13H, m, ArH), 8.25 (1H, s,
CH=N), 10.42 (1H, s, NH). 13C-NMR: 31.23 (N(CH3),), 62.43 (CH), 73.34
(CH), 128.32-135.65 (ArC), 152.45 and 156.11 (2<C=N), 180.23 (C=S). MS
(m/2): 475 (M™).

6-[ (4-Chlorobenzylidene)amino] -3-(4-methoxyphenyl)-2-phenyl-2,3,3a,4-tet-
rahydro-6H-imidazo[ 4,5-c] -pyrazole-5-thione (8c). Yield: 68 %; m.p. 164 °C.
Anal. Cacd. for Co4HogN50SCl (FW 451.86): C, 66.4; H, 4.33; N, 15.16; S,
6.93 %. Found: C, 66.24; H, 4.53; N, 15.23; S, 6.63 %; IR (KBr, cm1): 3193
(NH), 1538 (C=N), 1444 (N=N), 1417 (N-N), 1351 (C=S), 623 (C-CI). IH-NMR
(DMSO-dg, 6/ ppm): 3.76 (1H, d, J = 6.8 Hz, CH), 3.90 (3H, s, OCH3), 4.43
(1H, d, J = 7.3 Hz, C4—H of pyrazole), 6.8-7.7 (13H, m, ArH), 8.23 (1H, s,
CH=N), 10.72 (1H, s, NH). 13C-NMR: 34.23 (OCHy3), 63.23 (CH), 72.56 (CH),
129-136 (ArC), 152.21 and 155.23 (2xC=N), 179.57 (C=9).

Antibacterial activity

The newly synthesized compounds (5-8) were screened for their antibacte-
rial activity against Escherichia coli (ATCC-25922), Saphyllococcus aureus
(ATCC-27853), Corynebacterium diphtheriae and Proteus aeruginosa (recultu-
red) bacterial strains by the disc diffusion method.1 The activity of the tested
compounds and that of the standard drug, ampicillin, are reported in Table |
together with their estimated partition coefficients (log P).20

EXPERIMENTAL
Chemistry

All chemicals were supplied by E. Merck (Germany) and S. D. Fine Chemicals (India).
The melting points of the synthesized compounds were determined in open capillary tubes
using a Veego VMP-1 melting point apparatus and are expressed in °C and uncorrected. The
purity of the compounds was monitored by thin layer chromatography on silica gel coated
aluminum plates (Merck) as adsorbent and UV light as the visualizing agent. The IR spectrain
KBr pellets were recorded on a Perkin—Elmer spectrophotometer in the range of 4000400
cml. The TH-NMR spectra were recorded on a Brucker Avance 500 MHz NMR spectrometer
from International Equipment Trading Ltd., using CDCl; or DMSO-dg as the solvent and
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1226 DABHOLKAR and ANSARI

TABLE I. Antibacterial activity of compounds 5-8
Zone of inhibition / mm

Compound Gram-positive Gram-negative log P
S aureus C. diphtheriae E. coli P. aeruginosa

5a 16 10 8 8 3.20
5b 13 12 9 9 3.96
5¢ 12 11 10 10 3.06
6a 21 10 9 9 4,77
6b 17 12 10 10 5.53
6c 12 18 9 9 4.62
7a 10 14 8 8 4.09
7b 21 17 11 11 450
7c 14 20 10 10 4.28
8a 13 16 9 9 5.66
8b 20 18 9 9 6.07
8c 16 15 10 10 581
DMSO - - - - -

Ampicillin 26 23 32 32 -

TMS as the internal standard. The mass spectra were taken on a Jeol SX-102/PA-6000 (EI)
spectrometer. C,H,N estimation was realized on a Carlo Erba 1108 (CHN) elemental analyser.
Preparation of 2-arylidene-5,5-dimethylcyclohexane-1,3-dione (3a—)

A mixture of 5,5-dimethylcyclohexane-1,3-dione (1) (1.41 mg, 0.010 mol), a substituted
aromatic aldehyde (0.010 mol) and KOH (0.0050 mol) in ethanol (8.0 mL) was refluxed for 3
h. After monitoring the reaction by TLC, the reaction mixture was cooled to room tempe-
rature, poured onto ice, filtered and recrystallized from ethanol.

General procedure for the synthesis of 5-arylidene-3-[ (4-chlorobenzylidene)amino] - 2-thi oxo-
imidazolidin-4-one (4a—)

A mixture of 3-[(4-chlorobenzylidene)amino]-2-thioxoimidazolidin-4-one (2) (0.010
mol), an aromatic aldehyde (0.010 mol) and piperidine (0.0050 mol) was fused at 120-130 °C
for 2 h. The reaction mixture was cooled and acidified with 2 M hydrochloride acid. The
crude product was filtered off, washed with water, dried and purified by recrystallization from
acetic acid.

General procedure for the synthesis of 6,6-dimethyl-3-(substituted phenyl)-3,3a,6,7-tetrahydro-
-5H-2,1-benzisoxazol-4-one (5a—)

An equimolar mixture of 3 (0.010 mol) and hydroxylamine hydrochloride (0.010 mal) in
(8.0 mL) glacia acetic acid was refluxed for 8 h after which the reaction mixture was
concentrated and cooled. The formed crystals were filtered, washed with petroleum ether and
recrystallized from ethanol.

General procedure for the synthesis of 3-(substituted phenyl)-6,6-dimethyl-2-phenyl-
-2,3,3a,5,6, 7-hexahydro-4H-indazol-4-one (6a—)

A mixture of compound 3 (0.010 mol), phenylhydrazine (0.010 mol) and KOH (0.010
mol) in (8.0 mL) ethanol was refluxed for 3 h. The concentrated reaction mixture was poured
onto ice and acidified with 2 M HCI. The resultant solid was filtered, dried and recrystallized
from ethanal.
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General procedure for the synthesis of 6-{[ (4-chlorobenzylidene] amino] -3-(substituted
phenyl)-3a,4-dihydro-3H,6H-imidazo[ 4,5-c] i soxazol e-5-thione (7a—c)

A mixture of compound 4 (0.010 mol) and hydroxylamine hydrochloride (0.030 mol) in
(8.0 mL) glacia acetic acid was refluxed for 9 h after which the reaction mixture was
concentrated and cooled. The formed crystals were filtered, washed with petroleum ether and
ethyl acetate.
General procedure for the synthesis of 6-[ (4-chlorobenzylidene)amino-2-phenyl-3-
substitutedphenyl)2,3,3a,4-tetrahydro-6H-imi dazo[ 4,5-c] pyrazole-5-thione (8a—c)

A mixture of compound 4 (0.010 mol), phenylhydrazine (0.030 mol) and KOH (0.0050
mol) in (8.0 mL) ethanol was refluxed for 5 h. The concentrated reaction mixture was poured
onto ice and acidified with 2 M HCI. The resultant solid was filtered, dried and recrystallized
from glacial acidic acid.

Antibacterial testing

The newly synthesized compounds (5(a—c)-8(a—c)) were screened for their antibacterial
activity against Escherichia coli (ATCC-25922), Saphyllococcus aureus (ATCC-27853), Co-
rynebacterium diphtheriae and Proteus aeruginosa (recultured) bacterial strains by the disc
diffusion method.1® The discs (6 mm) were prepared from Whatman filter paper and used
after autoclaving at 121 psi for 15 min and drying in a hot air oven. Bacteria inocula
equivalent to the 0.5 McFarland turbidity standard were prepared in normal saline and
subsequently diluted. The compounds were dissolved in DM SO and tested at a concentration
of 250 pg/ml. The zone of inhibition after 16-18 h incubation was measured in mm and the
potency was compared with the standard drug ampicillin trihydrate.

CONCLUSIONS

A number of isoxazole and pyrazole derivatives (5-8) were prepared and
evaluated for their in vitro antibacterial activity.19 The partition coefficients?0 of
the compounds were estimated. All the tested compounds were found to be ideal
drug candidates, except for a few which had log P value above the requirement,
which specifies that an ideal drug candidate should have a log P vaue in the
range —0.5 to +5.0,21 or should be less than 4.5 as calculated by Moriguchi me-
thod.22 Although the compound 6a, 7b, 8b and 8c showed good inhibition acti-
vity towards Gram-positive bacteria, i.e. S. aureus and C. diphtheriae, their inhi-
bition potency was not in linear correlation with their log P values. Thus, it may
be concluded that besides lipophilicity, electronic and steric effects may be in-
fluencing the activity. The compounds 8a—c, having high log P values, may cause
absorption and distribution problems. Hence, for further development, com-
pounds having lower estimated log P values should be prepared.
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Management of K. C. College, Mumbai for providing the necessary facilities and to the Head,
Department of Microbiology for the antimicrobial studies. The authors are also thankful to the
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U3BOA

CHUHTE3A U KAPAKTEPU3AIIMJA OJABPAHNX KOHAEH30BAHUX M30KCA30OJICKNX
N TIMPA30JICKUX NEPUBATA U Bb(UXOBA AHTUMUKPOBHA AKTUBHOCT

VIJAY V. DABHOLKAR u FAISAL Y. ANSARI

Organic Research Laboratory, Department of Chemistry, K.C. College, Dinshaw Wachha Road,
Churchgate, Mumbai-400 020, India

HoBH NOTEHTHH aHTHOAKTEPHIMAN, KOHICH30BAaHH M30KCA30JICKH M MHPA30JICKH [CPUBATH,
no6ujenu cy u3 5,5-numernniumknoxekcan-1,3-nuona (1) u 3-[(4-x10pobeH3MIMACH)aMIHO] -2-TH-
okconmuaazouarH-4-ona (2) kao cunrona. Konjensauujom apomaruunux amgexuaa ca 1 wim 2
rpaje ce 2-apuiuieH-5,5-mumernnukinoxekcad-1,3-nuon (3), ognocHo S-apuimaen-3-[(4-xmopo-
OCH3MITH/ICH)aMHHO] - 2-THOKCOMMHIa30 U IHH-4-0H (4). XeTepoLuKin3auijoM jeanmema 3 U 4 y
MPUCYCTBY HYKJICOQHIHUX peareHaca 100ujajy ce nomeHyTa jenumema (5-8). HoBocunTeTHCAHK
XETEPOLHKIN Cy OKapaKTepPUCAHH HA OCHOBY XEMHjCKHX OCOOMHA M CIICKTPOCKOICKHX I10JaTaKa.
Jenumemwa 5-8 nnxubupajy S aureusu C. diphtheriae.

(Mpumsbeno 4. jyna 2008, peenaupano 28. maja 2009)
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