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Abstract

A series of broad spectrum antibacterial fluoroglone attached to thiazolidinoréa-j have
been prepared and tested for their antibactialartdungalin vitro activity against two Gram
positive bacteriés. aureus, S. pyogenes and two Gram negative bactefa coli, P. aeruginosa
and fungiC. albicans, A. niger and A. clavatus organisms by using Broth dilution method.
Results indicated that the activity of fluroquinoés was not improved on incorporation of 4-
thiazolidinone at C-3 and 4-methyl-2-phenylpipenakiyl group at C-7.

Keywords:  Fluoroquinolone, N-methyl-3-phenylpiperazineia#tolidinone, antibacterial and
antifungal activity

Introduction

Fluoroquinolones are new class of antibacterial maunds developed after the discovery of
nalidixic acid by Lesher 1962. The molecular stuoes of quinolones have been extensively
modified to improve their antimicrobial propertiesnd pharmacokinetic profile. Main
modification was the introduction of a C-6 fluoriaéom. Fluoroquinolones, clinically applied
since the mid-1980s, are widely used for the treatmof various bacterial infections of the lower
respiratory tract, urinary tract, and skin/softstis, as well as sexually transmitted diseases.
Fluoroquinolones were investigated as inhibitor©dfA gyrase/topoisomerase IV enzyme [1].
Structure activity relation of fluoroquinolones hiagen studied in some reviews [2,3], which
indicate that carboxylic acid group or any hydralyle group viz. ester and amide at C-3 is
essential for DNA gyrase binding. Basic group af @esition can influence the antibacterial
activity and pharmacokinetics. They are extensiveliestigated as antidiabetic [4], anticancer
[5] antiviral [6] and anti-HIV [7] agents.
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4-Thiazolidinones demonstrated variety of pharmagichl activities viz. anti-inflammatory [8]
antitubercular [9], anticancer [10], antitumor [Lahti- HIV [12] antibacterial [13], antifungal
[14], anesthetic [15], anti-viral [16], anticonvalg [17], diuretics [18], nematicidal [19] and
antihistaminic activity [20]. Its derivatives weffeund to interact with MurB enzyme and
inhibited peptidoglycan biosynthesis, essential ypar for cell wall of bacteria [21]
Pharmacological profile of 4-thiazolidinones proussbiological importance.

We have synthesized thiazolidinones and Schiff aseorporated fluoroquinolones with n-[4-
methoxyphenyl]piperazin-1-yl [22] and n-methylpipein-1-yl group [23] and also studied
antimicrobial activity of amides [24-26] and estg2Y] of fluoroquinolone, some of them
showed significant activity with thiazolidinonesrite we have decided to observe the variation
of antimicrobial activity in fuloroquinolone with-thiazolidinones via Schiff base through the
hydrolysable amide linkage at C-3 and 4-methyl-2spfpiperazin-1-yl group at C-7.

Results & Discussion

Schiff bases of fluoroquinolone have taken as lemdecules, prepared froml1-cyclopropyl-6-
fluoro-1,4-dihydro-4-oxo-7-chloro-3-quinoline carbydic acid via hydrazide, which converted
to Schiff bases with substituted aromatic aldehy@®, 23]; further n-methyl-3-phenyl
piperazin-1-yl group was introduced and cyclizethvifioglycolic acid. ThéH NMR spectra of
the lead molecule showed multiplet for N-CH protain3.55-3.68, a multiplet observed for
cyclopropane protons at 1.02-1.21, and signal lioee protons of the quinolones ring at 8.15-
8.69. The —CH- proton of Schiff base at 6.42 — @h8# singlet of >CONH- at 8.58-8.67 was
observed. A multiplet at 2.27-3.10 for piperazigtQroup and singlet for >N-C¢at 1.95-2.15
were observed; a singlet at 3.45 - 3.57 for >Cahd 6.12 — 6.45 for the proton at C-2 of the
cyclized thiazolidinones were observed. The IR gltgan band for >C=0 of the quinolone ring
at 1745 — 1752 cih) 2845-2955 cnl for the cyclopropy! group, for amide at 1645 aad $chiff
base >N=CH- at 1620 c¢iwere observed. In addition a band was observd@3t-1052 ci

for N-CH for piperazin-1-yl group, for thiazolidines the lactam >C=0 band was observed at
1715 -1725 cri with disappearance of the >N=CH- band.

Activity of all synthesized compounds are descriliedrable-I. Schiff basd.c (R=2-OH, 4-
OCHs) demonstrated good activity agairistcoli and excellent activity again§ aureus, 1i
(R=2-Cl) demonstrated excellent activity agaiBstoli as well asS aureus and good activity
againstP. aeruginosa as well asS. pyogenes. 1g (R = 2-NQ) showed excellent activity against
S aureus when compared with ampicillin. Schiff base(R = 4-Cl) showed good activity against
E. coli when compared with chloramphenicol. Piperazin-Bghiff base2a (R = -H) showed
good activity againskE. coli as well asS. pyogenes and excellent activity again§t aureus, 2b
(4-OCH;) showed good activity againit coli and excellent activity againSt aureus. 2e (R=2-
OH) showed excellent activity agairtst coli as well asS aureus and good activity again$t.
aeruginosa as wellS. pyogenes. 2f (R = 4-OH) demonstrated good activity agaihsaeruginosa
and excellent activity againSt aureus. 2g (R = 2-NGQ) demonstrated good activity against both
Gram negative bacteria a&dpyogenes. 2h (R = 2-CI) showed good activity agair&tpyogenes
when compared with ampicilliRe (R = 2-OH) demonstrated good activity agaifstoli when
compared with chloramphenicol.
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Table (1) In vitro antimicrobial activity in pg/ml of 1a-j, 2a-j & 3a-j

Antimicrobial activity in p/ml

Compd. R Gram positive Gram negative Fungal species
E. coli P. Aeruginosa S. aureus S. pyogenes C.albicans | A. niger A. clavatus
1 100 100 100 100 500 1000 1000
3 500 500 500 500 200 500 500
4a -H 500 1000 500 1000 500 1000 1000
4b 4-OCH; 200 500 500 1000 500 >100(d >1000
2-OH,
4c 4-OCH 100 200 200 500 100 500 1000
4d 4-F 500 500 500 500 1000 1000 1000
4e 2-OH 500 500 500 1000 500 500 500
Af 4-OH 500 500 500 500 500 500 500
49 2-NO, 500 200 100 200 500 1000 >1000
4h 3-NO, 200 200 1000 1000 1000 1000 >1000
4i 2-Cl 50 100 200 100 1000 500 500
4j 4-Cl 1000 1000 1000 1000 1000 500 500
5a -H 100 500 100 100 100 500 1000
5b 4-0OCH; 100 200 200 500 500 1000 1000
2-OH,
5c 4-OCH, 1000 1000 1000 1000 1000 1000 1000
5d 4-F 250 500 500 500 1000 >100( >1000
5e 2-OH 50 100 200 100 1000 >100( >1000
5f 4-OH 500 100 200 500 1000 1000 1000
59 2-NO, 100 100 500 100 1000 500 500
5h 3-NO, 1000 500 500 100 500 500 500
5i 2-Cl 500 200 500 1000 500 >100( >1000
5] 4-Cl 500 500 500 500 500 >100(0 >1000
6a -H 500 1000 500 500 500 500 500
6b 4-0OCH; 150 200 500 500 1000 1000 1000
2-OH,
6¢C 4-OCH 500 500 500 500 1000 >1000 >1000
6d 4-F 1000 500 1000 1000 1000 100d 1000
6e 2-OH 100 100 500 100 1000 >1000 >1000
6f 4-OH 500 500 500 500 500 >100( >1000
69 2-NO, 50 100 150 150 1000 1000 1000
6h 3-NO, 500 500 500 1000 1000 1000 1000
6i 2-Cl 500 500 500 500 200 500 500
6 4-Cl 50 100 200 100 200 500 500
Gentamycin 0.05 1 0.25 0.5 - - -
Ampicillin 100 100 250 100 - - -
Chloramphenicol 50 50 50 50 - - -
Ciprofloxacin 25 25 50 50 - - -
Norfloxacin 10 10 10 10 - - -
Nystatin - - - - 100 100 100
Greseofulvin - - - - 500 100 100
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Thiazolidinones3e (R = 2-OH) showed good activity against both Graegative bacteria and
pyogenes. 3g (R = 2-NQ) showed excellent activity against coli as wellS. aureus and good
activity againstP aeruginosa, 3j (R = 4-Cl) demonstrated excellent activity agaiBstoli as
well asS. aureus and good activity againgt aeruginosa as wellS pyogenes. 3g and3j (2-NO;,
and 4-Cl) showed good activity agaistcoli when compared with chloramphenicol. All other
compounds demonstrated moderate activity when coed@l standard drugs.

Antifungal activity of all synthesized compounds swavaluated against fungal speciés
albicans MTCC 227,A. niger MTCC 282 andA. clavatus MTCC 1323 using nystatin and
greseofulvin as standard drugs. All compounds destnated significant activity againgt.
albicans. Schiff basela, 1b, le, 1land1g (R = -H, 4-OCH2-OH, 4-OH and 2-N¢) showed
good activity andlc (R = 2-OH, 4-OCH) showed excellent activity when compared
greseofulvin andl.c (R = 2-OH, 4-OCH) showed good activity when compared with nystatin.
Piperazin-1-yl Schiff bas2b, 2h, 2i and2j (R = 4-OCH, 3-NQO,, 2-Cl and 4-Cl) showed good
activity and 2a (R = -H) showed excellent activity when compareésgofulvin and good
activity when compared with nystatin. Thiazolidiesr8a and 3f (R = -H and 4-OH) showed
good activity andi and6j (R = 2-Cl and 4-Cl) showed excellent activity whasmpared with
greseaofulvin. All other compounds demonstrateddgtwo moderate activity when compared
with both standard drugs.

Materials and Methods

Experimental

Melting points were determined in open capillargg®l were left uncorrected. The IR spectra
were recorded on Shimadzu FTIR spectrophotomesérgpotassium bromide palletsi-NMR
spectra were scanned on Bruker Avance Il FT-NMRspmeter at 400 MHz, using TMS as the
internal standard and (CDCIDMSO-a;) (2:1) as solvent. All the chemical shift were repdrt
asd (ppm) values. The elemental analyses (C, H andf dpmpounds were performed on Carlo
Erba 1108. The compounds gave satisfactory C, H\aadalysis. The purity of the compounds
were controlled with Merck precoated TLC plates apdts were visualized with ultraviolet
light.

Synthesis of  1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-chloro-3-[-N-(benzalhydrazinyl)-
carbonyl]quinoline (1a-j)

The title compound have synthesized from 1-cyclppk®-fluoro-1,4-dihydro-4-oxo-7-chloro-
3-quinoline carboxylic acid via hydrazide on consliion with substituted aromatic aldehydes
[22,23].

Synthesis of 1-cylopropyl-6-fluoro-1,4-dihydro-4-oxo-7-[4-methyl-2-phenyl piperazin-1-yl]-3-
[N-(benzal hydrazinyl)carbonyl]quinoline (2a-))

The mixture of compounda-j (0.01 mol) and N-methyl-3-phenylpiperazine (0.0%)min
pyridine was refluxed for 8-10 h, poured in to ¢red ice and neutralized with diluted HCI,
stirred the product for half an hour, filterediedrand recrystlized from DMF. The reaction was
monitored by TLC on silica gel plate using benzeaeetone (9:1).
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Synthesis of 2-phenyl-3-{1-cyclopropyl-6-fluoro-7-[4-methyl-2-phenyl piperazin-1-yl]-4-oxo-
1,4-dihydroquinoline}carboxamido-3-thiazolidin-4-ones (3a-))

The mixture of compounda-j (0.01 mol) and thioglycolic acid (0.015 mol) wagén in dry 1,4
dioxane, added pinch of anhydrous Zn&d refluxed the mixture for 12-14 h and cooledtto
poured in to crushed ice. The solid product wasrid, neutralized with distilled water, dried
and recrystlized from DMF. The reaction was momitbon TLC on silica gel using toluene :
ethylacetate (9:1).

1-Cylopropyl-6-fluoro-1,4-dihydr o-4-oxo-7-[4-methyl-2-phenyl pi perazin-1-yl]-3-[ N-(benzal
hydrazinyl)carbonyl]quinoline (2a)

Yield 65%. Mp 255-252 °C. IR (KBr): 3452 (NH), 2912835 (C-H), 1747 (>C=0), 1625
(amide-1), 1615 (-N=CH-), 1535 (amide-II), 1337 K; 1257 (C-F), 1222 (amide-Ill), 1051 (C-
N, piperazine). PMRbd 8.67 (1H, s, H), 8.42 (1H, s, B, 8.21 (1H, s, &), 3.68 (1H, m, >N-
CH-), 1.05-1.65 (4H, m, Cyclopropyl), 8.58 (1H,>0O.NH), 6.42 (1H, s, -N=CH-), 2.27-3.10
(7H, m, piperazine), 6.78-8.48 (10H, m, Ar-H), 2.{8H, s, >N-CH). Anal. Cald. for
CsiH30NsO2F: C, 71.10; H, 05.78; N, 13.38 % Found: C, 71H605.75; N, 13.33 %.

1-Cylopropyl-6-fluoro-1,4-dihydr 0-4-oxo-7-[4-methyl-2-phenyl pi perazin-1-yl]-3-[ N-(4-
methoxybenzal hydrazinyl)carbonyl]quinoline (2b)

Yield 61%. Mp 294-296 °C. IR (KBr): 3446 (NH), 2919828 (C-H), 1739 (>C=0), 1625
(amide-1), 1610 (-N=CH-), 1545 (amide-Il), 1346 K 1258 (C-F), 1215 (amide-IIl), 1035
(C-N, piperazine)PMR: 0 8.56 (1H, s, K, 8.35 (1H, s, i), 8.11 (1H, s, B), 3.65 (1H, m, >N-
CH-), 1.11-1.58 (4H, m, cyclopropyl), 8.56 (1H,>70.NH), 6.52 (1H, s, -N=CH-), 2.28-3.15
(7H, m, piperazine), 6.66-8.35 (9H, m, Ar-H), 2.00 (3H, sN-CH;). Anal. Cald. for
Cs2H3oNsOsF: C, 69.41; H, 05.83; N, 12.66 % Found: C, 69H305.83; N, 12.64 %.

1-Cylopropyl-6-fluoro-1,4-dihydr o-4-oxo-7-[4-methyl-2-phenyl pi perazin-1-yl]-3-[ N-(2-
hydroxy-4-methoxybenzal hydrazinyl)carbonyl]quinoline (2c)

Yield 55%. Mp 261-263 °C. IR (KBr): 3440 (NH), 323®-H), 2915, 2825 (C-H), 1742
(>C=0), 1628 (amide-l), 1609 (-N=CH-), 1552 (amit}e-1335 (C-N), 1245 (C-F), 1210
(amide-lll), 1041 (C-N, piperazine), 1025,1202 (& PMR: 8.48 (1H, s, H), 8.25 (1H, s,
Hg), 8.12 (1H, s, B), 3.77 (1H, m, >N-CH-), 1.11-1.63 (4H, m, cyclopyt), 8.67 (1H, s,
>CO.NH), 6.25 (1H, s, -N=CH-), 1.97-2.93 (7H, mp@iazine), 6.44-8.32 (8H, m, Ar-H), 1.95
(3H, s, >N-CH), 7.15 (1H, s, -OH), 3.69 (3H, s, -OgHAnal. Cald. for GyH3,NsO4F: C,
67.46; H, 05.67; N, 12.30 % Found: C, 67.42; H6Q5N, 12.27 %.

1-Cylopropyl-6-fluoro-1,4-dihydr 0-4-oxo-7-[4-methyl-2-phenyl pi perazin-1-yl]-3-[ N-(4-
fluorobenzal hydrazinyl)carbonyl]quinoline (2d)

Yield 68%. Mp 304-306 °C. IR (KBr): 3440 (NH), 2922846 (C-H), 1737 (>C=0), 1628
(amide-1), 1610 (-N=CH-), 1540 (amide-Il), 1352 KO; 1225, 1244 (C-F), 1218 (amide-III),
1048 (C-N, piperazine). PMR.8.67 (1H, s, H), 8.15 (1H, s, i), 7.92 (1H, s, K), 3.78 (1H, m,
>N-CH-), 1.10-1.57 (4H, m, cyclopropyl), 8.78 (18{,>CO.NH), 7.25 (1H, s, -N=CH-), 1.87-
3.21 (7H, m, piperazine), 6.43-8.22 (9H, m, Ar-H)90 (3H, s, >N-Ch). Anal. Cald. for
Cs1H29NsO0F: C, 68.75; H, 05.40; N, 12.93 % Found: C, 68.7106139; N, 12.91 %.
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1-Cylopropyl-6-fluoro-1,4-dihydr 0-4-oxo-7-[4-methyl-2-phenyl pi perazin-1-yl]-3-[ N-(2-
hydroxybenzal hydrazinyl)carbonyl]quinoline (2€)

Yield 55%. Mp 310-312 °C. IR (KBr): 3452 (NH), 322®-H), 2925, 2848 (C-H), 1748
(>C=0), 1625 (amide-I), 1612 (-N=CH-), 1535 (amite-1347 (C-N), 1257 (C-F), 1209
(amide-Ill), 1041 (C-N, piperazindpMR: 6 8.32 (1H, s, H), 8.25 (1H, s, i), 8.01 (1H, s, i),
3.77 (1H, m, >N-CH-), 1.12-1.65 (4H, m, cyclopropy8.62 (1H, s, >CO.NH), 6.20 (1H, s, -
N=CH-), 2.55-3.01 (7H, m, piperazine), 7.43-8.3%,(9n, Ar-H), 1.75 (3H, s, >N-C§}, 7.02
(1H, s, -OH). Anal. Cald. for £gH30NsOsF: C, 69.00; H, 05.60; N, 12.98 % Found: C, 69191,
05.57; N, 12.95 %.

1-Cylopropyl-6-fluoro-1,4-dihydr o-4-oxo-7-[4-methyl-2-phenyl pi perazin-1-yl]-3-[ N-(4-
hydroxybenzal hydrazinyl)carbonyl]quinoline (2f)

Yield 52%. Mp 285-287 °C. IR (KBr): 3415 (NH), 324®-H), 2910, 2825 (C-H), 1758
(>C=0), 1628 (amide-I), 1600(-N=CH-), 1525 (amidlg-1347 (C-N), 1259 (C-F) 1220 (amide-
[l1), 1040 (C-N piperazine). PMRS 8.42 (1H, s, H), 8.32 (1H, s, B), 7.75 (1H, s, ), 3.87
(1H, m, >N-CH-), 1.22-1.57 (4H, m, cyclopropyl)88.(1H, s, >CO.NH), 6.35 (1H, s, -N=CH-),
2.65-3.00 (7H, m, piperazine), 7.44-8.42 (9H, msH), 6.98 (1H, s, -OH), 1.85 (3H, s, >N-
CHs). Anal. Cald. for GiH3oNsOsF: C, 69.00; H, 05.60; N, 12.98 %. Found: C, 6918205.56;
N, 12.95 %.

1-Cylopropyl-6-fluoro-1,4-dihydr 0-4-oxo-7-[4-methyl-2-phenyl pi perazin-1-yl]-3-[ N-(2-
nitrobenzal hydrazinyl)carbonyl]quinoline (2g)

Yield 59%. Mp 291-294 °C. IR (KBr): 3438 (NH), 2922835 (C-H), 1742 (>C=0), 1625
(amide-l), 1610 (-N=CH-),1342, 1562 (-N®ym, asym), 1525 (amide-Il), 1335 (C-N), 1257 (C-
F), 1215 (amide-IIl), 1042 (C-N, piperazine). PMiR8.78 (1H, s, H), 8.25 (1H, s, ), 8.19
(1H, s, H), 3.67 (1H, m, >N-CH-), 1.15-1.67 (4H, m, cyclopy), 8.78 (1H, s, >CO.NH), 6.45
(1H, s, -N=CH-), 2.10-3.15 (7H, m, piperazine),2%8.25 (9H, m, Ar-H), 1.78 (3H, s, >N-
CHs). Anal. Cald. for GiH29NgO4F: C, 65.48; H, 05.14; N, 14.78 %. Found: C, 65H205.11;
N, 14.81 %.

1-Cylopropyl-6-fluoro-1,4-dihydr o-4-oxo-7-[4-methyl-2-phenyl pi perazin-1-yl]-3-[N-(3-

nitrobenzal hydrazinyl)carbonyl]quinoline (2h)

Yield 65%. Mp 288-291 °C. IR (KBr)3442 (NH), 2925, 2851 (C-H), 1746 (>C=0), 1632
(amide-l), 1618 (-N=CH-),1335, 1545 (-NQym, asym), 1515 (amide-Il), 1228 (amide-III),
1337 (C-N), 1037 (C-N, piperazine), 1257 (C#)R: 5 8.57 (1H, s, H), 8.26 (1H, s, i), 7.87
(1H, s, K), 3.77 (1H, m, >N-CH-), 1.05-1.67 (4H, m, cyclopy)), 8.71 (1H, s, >CO.NH), 7.77
(1H, s, -N=CH-), 2.67-3.05 (7H, m, piperazine), 839 (9H, m, Ar-H), 2.10 (3H, s, >N-GH
Anal. Cald. for GiH29NeO4F: C, 65.48; H, 05.14; N, 14.78 %. Found: C, 65M4705.13; N,
14.77 %.

1-Cylopropyl-6-fluoro-1,4-dihydr o-4-oxo-7-[4-methyl-2-phenyl pi perazin-1-yl]-3-[ N-(2-
chlorobenzal hydrazinyl)carbonyl]quinoline (2i)

Yield 59%. M.p 247-249 °C. IR (KBr): 3438 (NH), 2832815 (C-H), 1749 (>C=0), 1635
(amide-1), 1610 (-N=CH-), 1515 (amide-I1l), 1315 KJ; 1245 (C-F), 1222 (amide-Ill), 1051 (C-
N, piperazine), 767 (C-CIPMR:d 8.42 (1H, s, H), 8.22 (1H, s, i), 7.82 (1H, s, i), 3.67 (1H,
m, >N-CH-), 1.10-1.69 (4H, m, cyclopropyl), 8.85H/1s, >CO.NH), 6.55 (1H, s, -N=CH-),
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2.05-3.37 (7H, m, piperazine), 6.15-8.25 (9H, msHAr 1.75 (3H, s, >N-Ch). Anal. Cald. for
Cs1H2903NsFCI: C, 64.86; H, 05.09; N, 12.20 %. Found: C, 8418, 05.12; N, 12.24 %.

1-Cylopropyl-6-fluoro-1,4-dihydr o-4-oxo-7-[4-methyl-2-phenyl pi perazin-1-yl]-3-[ N-(4-
chlorobenzal hydrazinyl)carbonyl]quinoline (2))

Yield 57%. M.p. 225-230 °C. IR (KBr): 3452 (NH), 28, 2822 (C-H), 1625 (amide-I), 1515
(amide-11), 1209 (amide-Ill), 1310 (C-N), 1058 (G-piperazine), 1620 (-N=CH-), 1265 (C-F),
1742 (>C=0), 747 (C-CIPMR: 4 8.45 (1H, s, H), 8.34 (1H, s, ), 7.77 (1H, s, B, 3.52 (1H,
m, >N-CH-), 1.05-1.69 (4H, m, cyclopropyl), 8.82H/1s, >CO.NH), 6.25 (1H, s, -N=CH-),
2.15-3.20 (7H, m, piperazine), 6.28-8.25 (9H, msHAr 1.90 (3H, s, >N-Ch). Anal. Cald. for
Cs1H2903NsFCI: C, 64.86; H, 05.09; N, 12.20 %. Found: C, 6418, 05.11; N, 12.26 %.

2-Phenyl-3-{1-cyclopropyl-6-fluoro-7-[4-methyl-3-phenyl pi per azin-1-yl]-4-oxo-1,4-dihydro-
quinoline}carboxamido-3-thiazolidin-4-ones (3a)

Yield 65%. Mp. 233-235 °C. IR (KBr3442 (NH), 2935, 2815 (C-H), 1632 (amide-I), 1749
(>C=0 of quinolone), 1721 (>C=0 of thiazolidinon&h25 (amide-Il), 1345 (C-N), 1254 (C-F),
1242 (amide-1ll), 1042 (C-N, piperazine). PM&8.75 (1H, s, k), 8.56 (1H, s, i), 8.19 (1H, s,
Hs), 3.85 (1H, m, >N-CH-), 1.07-1.58 (4H, m, Cyclopwy), 8.80 (1H, s, >CO.NH), 6.15 (1H, s,
-N-CH-), 3.60 (2H, s, -CHKHS), 2.30-2.90 (7H, m, piperazine), 7.05-8.19 (16H,Ar-H), 1.95
(3H, s, >N-CH). Anal. Cald. for GsH3,NsOsFS: C, 66.31; H, 05.40; N, 11.72 %. Found: C,
66.30; H, 05.42; N, 11.16%.

2-(4-Methoxyphenyl)-3-{1-cyclopropyl-6-fluor o-7-[4-methyl-3-phenyl pi perazin-1-yl]-4-oxo-
1,4-dihydroquinoline}car boxamido-3-thiazolidin-4-ones (3b)

Yield 61%. Mp. 221-224 °C. IR (KBr)3441 (NH), 2930, 2812 (C-H), 1745 (>C=0 of
qguinolone), 1720 (>C=0 of thiazolidinone), 1632 {@eal), 1534 (amide-Il), 1347 (C-N), 1265
(C-F), 1230 (amide-Ill), 1046 (C-N, piperazine). RMd 8.67 (1H, s, H), 8.48 (1H, s, i), 8.15
(QH, s, H), 3.77 (1H, m, >N-CH-), 1.00 -1.62 (4H, m, cyclopyl), 8.72 (1H, s, >CO.NH), 6.11
(1H, s, -N-CH-), 3.53 (2H, s, -G¥B), 2.72-3.10 (7H, m, piperazine), 6.56-8.75 (& ,Ar-H),
1.79 (3H, s, >N-CH). Anal. Cald. for GsH34NsO4FS: C, 65.05; H, 05.46; N, 11.16 %. Found: C,
65.03; H, 05.43 N, 11.16 %.

2-(2-Hydroxy-4-methoxyphenyl)-3-{1-cyclopropyl-6-fluoro-7-[4-methyl-3-phenyl piperazin-1-
yl]-4-ox0-1,4-dihydroquinoline}car boxamido-3-thiazolidin-4-ones (3c)

Yield 55%. Mp. 267-269 °C. IR (KBr): 3452 (NH), 3280-H), 2915, 2816 (C-H), 1751 (>C=0
of quinolone), 1718 (>C=0 of thiazolidinone), 16gimide-I), 1322 (C-N), 1525 (amide-Il),
1255 (C-F), 1221 (amide-Ill), 1052 (C-N, piperazifeMR : 8.77 (1H, s, b, 8.32 (1H, s, B),
7.77 (s, 1H, H), 3.59 (1H, m, >N-CH-), 1.11-1.63 (4H, m, cyclopy), 8.72 (1H, s, >CO.NH),
6.18 (1H, s, -N-CH-), 3.42 (2H, s, -Gi$), 1.67-3.15 (7H, m, piperazine), 6.34-8.58 (&M,
Ar-H), 1.87 (8H, s, >N-Ch), 7.52 (1H, s, -OH), 4.11 (3H, s, -OgH Anal. Cald. for
Cs4H3aNsOsFS: C, 63.43; H, 05.33; N, 10.89 %. Found: C, 63H25.29; N, 10.88 %.

2-(4-Fluorophenyl)-3-{1-cyclopropyl-6-fluor o-7-[4-methyl-3-phenyl pi perazin-1-yl]-4-oxo-1,4-
dihydroquinoline}carboxamido-3-thiazolidin-4-ones (3d)

Yield 68%. Mp. 302-306 °C. IR (KBr)3451 (NH), 2910,2862 (C-H), 1747 (>C=0 of
quinolone), 1730 (>C=0 of thiazolidinone), 1630 {@®al), 1542 (amide-Il), 1357 (C-N), 1239
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1262 (C-F), 1210 (amide-IIl), 1057 (C-N, piperalireMR:3 8.61 (1H, s, k), 8.29 (1H, s, k),
8.02 (1H, s, i), 3.77 (1H, m, >N-CH-), 1.10-1.63 (4H, m, cyclopyt), 8.77 (1H, s, >CO.NH),
6.02 (1H, s, -N-CH-), 3.45 (2H, s, -GI%), 1.83-3.13 (7H, m, piperazine), 6.43-8.22 (&H Ar-
H), 1.64 (3H, s, >N-Ch). Anal. Cald. for GsH31NsO3F,S: C, 64.37; H, 05.08; N, 11.38 %.
Found: C, 64.35; H, 05.08; N, 11.40 %.

2-(2-Hydroxyphenyl)-3-{1-cyclopropyl-6-fluoro-7-[4-methyl-3-phenyl pi per azin-1-yl]-4-oxo-
1,4-dihydroquinoline}car boxamido-3-thiazolidin-4-ones (3¢e)

Yield 55%. Mp. 310-312 °C. IR (KBrg415 (NH), 2915, 2830 (C-H), 3250 (O-H), 1742 (>C=0
of quinolone), 1715 (>C=0 of thiazolidinone), 16@dmide-I), 1522 (amide-Il), 1350 (C-N),
1257 (C-F), 1210 (amide-IIl), 1042 (C-N piperazif&yIR: 68.56 (1H, s, H), 8.01 (1H, s, i),
7.82 (1H, s, BH), 3.64 (1H, m, >N-CH-), 1.05-1.69 (4H, m, cyclopy), 8.92 (1H, s, >CO.NH),
6.19 (1H, s, -N-CH-), 3.87 (2H, s, -GI%$), 1.82-3.15 (7H, m, piperazine), 6.25-8.12 (fH Ar-

H), 1.75 (3H, s, >N-Ch), 7.47 (1H, s, -OH). Anal. Cald. forsg3,NsO4FS: C, 64.58; H, 05.26;
N, 11.42 %. Found: C, 64.57; H, 05.29; N, 11.41 %.

2-(4-Hydroxyphenyl)-3-{1-cyclopropyl-6-fluor o-7-[4-methyl-3-phenyl pi per azin-1-yl]-4-oxo-
1,4-dihydroquinoline}car boxamido-3-thiazolidin-4-ones (3f)

Yield 52%. Mp. 243-245 °C. IR (KBrg422 (NH), 3242 (O-H), 2915, 2816 (C-H), 1752 (L=
qguinolone), 1715 (>C=0 of thiazolodinone), 1620 i@earl), 1510 (amide-I1l), 1347 (C-N), 1262
(C-F), 1215 (amide-IIl), 1025 (C-N piperazinBMR: 6 8.78 (1H, s, H), 8.62 (1H, s, kg, 8.48
(1H, s, H), 3.55 (1H, m, >N-CH-), 1.11-1.67 (4H, m, cyclopy)), 8.75 (1H, s, >CO.NH), 6.12
(1H, s, -N-CH-), 3.75 (2H, s, -G¥B), 2.05-3.10 (7H, m, pipreazine), 6.13-8.12 (& ,Ar-H),
1.75 (3H, s, >N-CHh), 7.77 (1H, s, -OH). Anal. Cald. fors@NsH3,04FS: C, 64.58; H, 05.26; N,
11.42 %. Found: C, 64.56; H, 05.27; N, 11.42 %.

2-(2-Nitrophenyl)-3-{1-cyclopropyl-6-fluoro-7-[4-methyl-3-phenyl pi perazin-1-yl]-4-oxo-1,4-
dihydroquinoline}carboxamido-3-thiazolidin-4-ones (3g)

Yield 59%. Mp. 284-287 °C; IR (KBr)3452 (NH), 2945, 2856 (C-H), 1748 (>C=0 of
quinolone), 1719 (>C=0 of thiazolidinone), 1630 {@enl), 1552, 1345 (-N@sym, asym) 1552
(amide-Il), 1325 (C-N), 1265 (C-F), 1210 (amidesI1025 (C-N, piperazine). PMR:8.52 (1H,

s, H), 8.15 (1H, s, ), 7.92 (1H, s, B, 3.67 (1H, m, >N-CH-), 1.11-1.79 (4H, m, cyclopy),
8.79 (1H, s, >CO.NH), 6.08 (1H, s, -N-CH-), 3.5H(3, -CH-S), 2.01-2.96 (7H, m, piperzine),
6.37-8.22 (9H, m, Ar-H), 1.67 (3H, s, >N-GH Anal. Cald. for GsH31NgOsFS: C, 61.67; H,
04.81; N, 13.08 %. Found: C, 61.63; H, 04.81; NOI3%.

2-(3-Nitrophenyl)-3-{1-cyclopropyl-6-fluoro-7-[4-methyl-3-phenyl pi perazin-1-yl]-4-oxo-1,4-
dihydroquinoline}carboxamido-3-thiazolidin-4-ones (3h)

Yield 65%. Mp. 293-295°C. IR (KBrg431 (NH), 2915, 2825 (C-H), 1752 (>C=0 of quinlpne
1720 (>C=0 of thiazolidinone), 1625 (amide-I), 153845(-NQ sym, asym) 1525 (amide-II),
1325 (C-N), 1252 (C-F), 1210 (amide-Ill), 1051 (Cyperazine)PMR: & 8.65 (1H, s, H), 8.21
(1H, s, H), 8.11 (1H, s, B), 3.62 (1H, m, >N-CH-), 1.05-1.71 (4H, m, cyclopyt), 8.89 (1H, s,
>CO.NH), 6.15 (1H, s, -N-CH-), 3.62 (2H, s, -&H), 2.08-3.11 (7H, m, piperazine), 6.29-8.11
(9H, m, Ar-H), 1.79 (3H, s, >N-C¥l. Anal. Cald. for GzH3i1NsOsFS: C, 61.67; H, 04.86; N,
13.08 %. Found: C, 61.68; H, 04.79; N, 13.06 %.
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2-(2-Chlorophenyl)-3-{1-cyclopropyl-6-fluor o-7-[4-methyl-3-phenyl pi perazin-1-yl]-4-oxo-1,4-
dihydroquinoline}carboxamido-3-thiazolidin-4-ones (3i)

Yield 59%. Mp : 232-234 °C. IR (KBr)3435 (NH), 2910, 2815 (C-H), 1742 (>C=0 of
quinolone), 1732 (>C=0 of thiazolidinone), 1625 {@eal), 1535 (amide-Il), 1315 (C-N), 1262
(C-F), 1218 (amide-Ill), 1052 (C-N, piperazine) 27€-Cl). PMR:5 8.52 (1H, s, H), 8.22 (1H,

s, H), 7.85 (1H, s, B, 3.77 (1H, m, >N-CH-), 1.11-1.79 (4H, m, cyclopyt), 8.86 (1H, s,
>CO.NH), 6.19 (1H, s, -N-CH-), 3.77 (2H, s, -&8), 2.10-3.19 (7H, m, piperazine), 6.47-8.32
(9H, m, Ar-H), 1.92 (3H, s, >N-C¥). Anal. Cald. For gH3i:NsOsFCIS: C, 62.74; H, 04.95; N,
11.09 %. Found: C, 62.72; H, 04.93; N, 11.09 %.

2-(4-Chlorophenyl)-3-{1-cyclopropyl-6-fluor o-7-[4-methyl-3-phenyl pi perazin-1-yl]-4-oxo-1,4-
dihydroquinoline}carboxamido-3-thiazolidin-4-ones (3j)

Yield 57%. Mp. 299-301°C. IR (KBr)3449 (NH), 2937, 2808 (C-H), 1737 (>C=0 of
qguinolone), 1712 (>C=0 of thiazolidinone), 1625 {@eal), 1537 amide-Il), 1357 (C-N), 1256
(C-F), 1207 (amide-Ill), 1042 (C-N, piperazine) 1/(C-Cl). PMR:6 8.71 (1H, s, k), 8.31 (1H,

s, H), 8.08 (1H, s, B), 3.62 (1H, m, >N-CH-), 1.10-1.68 (4H, m, cyclopy), 8.79 (1H, s,
>CO.NH), 6.11 (1H, s, -N-CH-), 3.67 (2H, s, -&B), 1.77-3.11 (7H, m, piperazine), 6.42-8.20
(9H, m, Ar-H), 1.75 (3H, s, >N-C})l Calculated for gH31NsOsFCIS: C, 62.74; H, 04.95; N,
11.09 %. Found: C, 62.70; H, 04.93; N, 11.10 %.

Antimicrobial activity

All the synthesized compounds were evaluated foibacterial activity against Gram positive
bacterialS. aureus MTCC 96, S. pyogenes MTCC 443 and Gram negati\ie coli MTCC 442
and P. aeruginosa MTCC 441 taking gentamycin, ampicillin, chlorample®l, ciprofloxacin,
norfloxacin as standard drugs. The activity of comnds was evaluated by using broth dilution
method [28].Muller Hinton broth was used as nutrient mediungtow and dilution the drug
suspension for test. DMSO was used as diluentshwitot effect the growth of microbes.

Conclusion

Compounds demonstrated antibacterial activity clmsempicillin. All of them were found
poorly active on compassion with standard fluoroglones ciprofloxacin and norfloxacin.
Activity was not improved on Introduction of 4-tk@idinone through the hydrolysable amide
linkage at C-3 and 4-methyl-2-phenylpiperazin-lgybup at C-7, which suggested that C-3
carboxylic group is essential for better activiBresent work provides more information about
SAR of fluoroquinolones. Significant activity obgsed againsC. albicans but compounds were
found poor active for other fungal species.
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