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ABSTRACT

Condensation of 4-amino-2,3-dimethyl-1-phenyl-3-pyrazoline-5-one with different aromatic and heterocyclic
aldehydes in dry toluene give schiff bases 3(a-g), which on reaction with thioglycolic acid and thiolactic acid in dry
toluene give the corresponding 2,3-disubstituted-4-thiazolidinones 4(a-g) and 2,3-disubstituted-5-methyl-4-
thiazolidinones 5(a-g). The methylene carbon atom at the position 5 of 4-thiazolidinone possesses nucleophilic
activity. The Knoevenagel reaction of methylene group of 4-thiazolidinone has been widely attempted. Further 2,3-
disubstituted-4-thiazolidinones 4(a-g) on condensation with 4-methoxybenzaldehyde (Knoevenagel reaction) in
alcohol in the presence of sodium- ethoxide give its corresponding 2,3-disubstituted-5-arylidene 6(a-g) derivatives.
Sructures of newly synthesised compounds were established on the basis of their elemental analysis, IR and *H
NMR spectral data. Antibacterial activity (minimum inhibitory concentration MIC) against Gram-positive (S
aureus MTCC 96 and S. pyogeneus MTCC 442 ) and Gram-negative (P. aeruginosa MTCC 1688 and E. cali
MTCC 443) bacteria, as well as antifungal activity (MIC) against C. albicans MTCC 227, A. niger MTCC 282 and
A. clavatus MTCC 1323 wer e deter mined by broth dilution method.

Keywords 4- Thiazolidinones, Thioglycolic acid, Thiolacticid, Arylidines, Microbial studies.

INTRODUCTION

Thiazolidinones are the derivatives of thiazolidimeich belong to an important group of heterocyclienpounds
containing sulfur and nitrogen in a five membegrid-Thiazolidinones [1] have attracted consideratitention as
they are endowed with wide range of pharmaceuticéivities. The nucleus is also known as wonderleus
because it gives out different derivatives with different types of biological activities. The peese of N-C-S
linkage in the compounds has been shown to hawmianbbial [2] and anti-HIV [3,4] activities etc... Some 4-
thiazolidinones have been assessed for their agifiu[5], antitubercular [6,7], hypnotic [8,9] aadtioxidant [10]
activities etc.... The 5-arylidene derivatives of 4-thiazolidinonese aalso well known for their versatile
pharmacological activities [11-13]. The presenceefain groups such as hydroxy, methoxy, thio@ndro in the
phenyl ring has been reported to increase theigc¥ the parent compounds. The 5-arylidene déirres are
known to possess analgesic [14], anticonvulsan}, [aBtiviral [16], anti-inflammatory [17] and angiocer [18]
activities etc... . In a continuation of our work dnthiazolidinones [19-21], herein we report some32
disubstituted-4-thiazolidinoneg(a-g), 2, 3-disubstituted-5-methyl-4-thiazolidinong&-g) and 2, 3-disubstituted-
5-arylidene6(a-g) The synthesised compounds were ascertained fpeotral and physiochemical analysis. Results
of IR and*H NMR analysis confirmed formation of the desiredgucts.
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MATERIALS AND METHODS

All melting points were determined in an open dapjl and are uncorrected. The IR spectra were decbon a
FTIR - 8400 spectrophotometéH NMR spectra on a Bruker Avance DPX 400 MHz speuogter with DMSO as a
solvent and tetramethylsilane (TMS) as internahdard. The chemical shifts are expressed in pertsmillion
(ppm) downfield from the internal standard and algrare quoted as(singlet),d (doublet) andn (multiplate). Thin
Layer Chromatography (TLC) analytical separatiors wanducted with Silica Gel 60 F-254 (Merck) piate
0.25mm thickness eluted with toluene : acetone @0/v ) and visualized with UV (254 nm) or ioditeecheck the
purity of the synthesised compounds. The synthésieempounds were screened for their antimicrolgavidy. The
synthesised compounds were ascertained from spactdaphysiochemical analysis. Results of IR aHINMR
analysis confirmed formation of the desired product

Schiff bases were prepared by known method [22].

Preparation of 2-(2', 5"-dimethoxyphenyl)-3-(2', 3'-dimethyl-1'-phenyl -3'pyrazoline-5'-one-4'-yl)-4-
thiazolidinones (4a)

Compound(3a) (0.01 mole) and thioglycolic acid (0.012 mole, ) in dry toluene (80 ml) was refluxed on
water bath for 10-12 hours using Dean-Stark wagpagator. The progress of the reaction was monitoreTLC
plate. Excess of toluene was then distilled off #relresulting viscous liquid was treated with satied NaHCQ
solution to remove unreacted thioglycolic acid. Tpmduct separated out was washed with water, cied
recrystallised from alcohol.

Similarly, the remaining compoun@éb-g) were prepared by this method. Their physical datagiven inTable-1.
Compound (4a)IR (KBr,cm?) : 3068 (=CH str.), 2971 (C-H str.), 1690 (C=Q)stt241 ( C-O-C str.), 827 ( C-H
bending), 641 (C-S-C str.)'H NMR (CDCk 8, ppm): 1.89 (3Hs, N-CH), 2.91 (3H,s, C-CH;), 3.71 (3H,s, o-
OCHg), 3.79 (3Hs, m-OCH), 6.2 (1H,s, -CH-Ar), 3.96 (2Hg, -CH,-), 6.5 — 7.7 (8Hm, Ar-H).

Preparation of 2-(2’, 5”-dimethoxyphenyl)-3-(2', 3'-dimethyl-1'-phenyl-3'-pyrazoline-5'-one-4'-yl) -5-methyl-
4-thiazolidinones (5a)

Compound (3a) (0.01 mole) and thiolactic acid (Q.0dole, 1.272g) in dry toluene (80 ml) wadwedd on
water bath using Dean-Stark water separator fotZ®ours. The progress of the reaction was momitore TLC
plate. Excess of toluene was then distilled off #melresulting viscous liquid was treated with satied NaHCQ
solution to remove unreacted thiolactic acid. Thedpct separated out was washed with water, driedl a
recrystallised from alcohol.

Similarly, the remaining compoundsb-g) were prepared by this method. Their physical datagiven inTable-1.
Compound (5a)IR (KBr,cm™) : 3025 (=CH str.), 2976 (C-H str.), 1695 (C=Q)stt245 ( C-O-C str.), 812 ( C-H
bending), 637 (C-S-C str.)'H NMR (CDCk 8, ppm): 1.91 (3Hs, N-CHs), 2.1 (3H,d, CH-CH;), 3.1 (3H,s, C-
CHjy), 3.49 (3H,s, 0-OCH), 3.6 (3H,s, m-OCH), 6.4 (1H,s, -CH-Ar), 3.96 (1Hg, -CH CHy), 6.6 — 7.7 (8Hm,
Ar-H).

Preparation of 2-(2’, 5”-dimethoxyphenyl)-3-(2', 3'-dimethyl-1'-phenyl-3'- pyrazoline -5'- one -4'- yl) -5- [(4'-
methoxy) benzylidene]-4-thiazolidinones (6a)

Compound(4a) (0.01 mole) was dissolved in 40 ml alcohol. Thedigm ethoxide (0.01 mole, 0.82 g) and 4-
methoxybenzaldehyde (0.01 mole, 1.36g) were adddéd The reaction mixture was then refluxed fandurs. The
progress of the reaction was monitored on TLC plafeer completion, the reaction mixture was cooded poured
into crushed ice, the product separated out wesdil, washed with water, dried and recrystallfsech alcohol.

Similarly, the remaining compoun@sb-g) were prepared by this method. Their physical datagiven inTable-1.
Compound (6a)IR (KBr,cm') : 3033 (=CH str.), 2976 (C-H str.), 1691 (C=Q)stt248 ( C-O-C str.), 813 ( C-H
bending), 635 (C-S-C str.)'H NMR (CDCk, 8, ppm): 1.93 (3Hs, N-CHs), 2.1 (3H,s, C-CH;), 3.2 (3H,s, o-
OCH), 3.4 (3H,s, m-OCH), 3.6 (3H,s, p-OCH), 6.21 (1H,s, -CH-Ar), 7.9 (1H,s, Ar-CH=), 6.6 — 7.7 (12Hm,
Ar-H).
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RESULTS AND DISCUSSION

Minimum inhibitory concentration (MIC) of all theysthesised compounds have been screened by bitattoidli
method [23] against four different strains, vizot@ram positive bacteriés(aureus MTCC 96 andS. pyogenes
MTCC 442) and two Gram negative bacteiac¢li MTCC 443 andP. aeruginosa MTCC 1688) and compared
with standard drug : Ampicillin. Antifungal acttyi againstC. albicans MTCC 227,A. niger MTCC 282 andA.
clavatus MTCC 1323 organisms was determined by same methdd@mpared with standard drug : Griseofulvin.

Antibacterial activity

In Gram positive bacterial strains compou#dts 4d, 4f, 5a, 5fand6f showed good to very good activity (25 — 150
pag/ml) againstS. aureus ; where as compoundsy and 6e showed good activity (62.5 — 100 pg/ml) agaiBst
pyogenes compared with Ampicillin. In Gram negative bactstrains : The result shows that compousas5sd,
5e, 5f, 6b, 6cand 6e showed good activity (25 — 125 pg/ml) agaiBstoli ; compounds6b, 6cand6e showed
good activity (50 — 100 pg/ml) again$t aeruginosa. All others compounds show moderately active os kdive
against all bacterial strains.
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Table -1 Characterization data of compounds (4a-g)J5a-g) and (6a-g)

Elemental Analysis
Comps R M. F. m.p.°C| % C Found | % N Found | % H Found

(Calcd) (Calcd) (Calcd)
4a 2,5-Dimethoxyphenyl £H23N30,S 183 (23(133) (ggg) (gjé)
4b 2,4-Dichlorophenyl 6H17CLN3O,S 152 (gggi) (gg% (ggg)
4c 4-Fluorophenyl GH15FN;O,S 139 (222 2%) éggg) (j;g)
4d | 2-Hydroxyphenyl GH1N:0sS 165 (ggzgg (ﬁ:g?) é:g%
de 4-N,N-diethylamino-2-hydroxypheny|  24E1,5N4OsS 220 (2223) (ggg) (231)
af 3-Bromo-4-hydroxy-5-methoxyphenyl  {E,0BrN;O,S 141 (giii) (gg% (32%
49 6-Quinoline GsH20N4O.S 143 (2222) (1235) (jgi)
5a 2,5-Dimethoxyphenyl £H25N30,S 185 (ggg) (ggg) (g;g)
5b | 2.4-Dichlorophenyl GH1CLN,O,S | 179 (gg:gg) (gg% (j'é%
5c | 4-Fluorophenyl GHAFN:O,S | 175 (gg:jg) ég:g% (g'.g%
5d | 2-Hydroxyphenyl GHaNOS | 180 (gg:;g) ég:g% (ggg)
5e 4-N,N-diethylamino-2-hydroxyphenyl  4E130N4OsS 215 (gigg) (ggg) (gig)
5f 3-Bromo-4-hydroxy-5-methoxyphenyl  ,£1,,BrN;O,S 218 (gggg) (g%) (jig)
5g 6-Quinoline GuH2,N40.S 151 (2282) éggg) (gié)
6a | 2,5-Dimethoxyphenyl GHaoN:0sS | 118 (gg:gg) (;zgg) (ggg)
6b 2,4-Dichlorophenyl 6H23CLN3OsS 151 (2823) (;Z?) (j%g)
6c | 4-Fluorophenyl GH.FN:OsS | 265 (g;:gé) (g:gg) (j:;g)
6d | 2-Hydroxyphenyl GHeN:0.S 122 (g;:gg) (g'ﬁ) (g'.gg)
6e 4-N,N-diethylamino-2-hydroxypheny|  3£134N,OsS 270 (ggg (ggg (282
6f 3-Bromo-4-hydroxy-5-methoxyphenyl 21,6BrNsOsS 204 (gg}l) (23% (jgi)
6g | 6-Quinoline GiHasNLOsS 120 (23:21) ég:ig) (j'gg)

Antifungal activity
From the screening results, compouidshowed very good activity against albicans, while Compoundga, 4e,

4f, 5c¢, 5d, 5e, 6a, 6@nd6f showed good activity again&. albicans compared withGriseofulvin. Rest of the
compounds show moderately active or less activenagall bacterial strains.

CONCLUSION

From the results of antibacterial and antifungdlvédg; it can be concluded that the compounds ibearOH, -
OCH;, -F and -Br group are more potent than the remgiiompounds. They showed comparatively good
antibacterial as well as antifungal activity.
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Table 2 — Antibacterial and antifungal activity data of compounds 4(a-g), 5(a-g) and 6(a-g)

Minimal bactericidal concentration pg/mi - - )
- — Minimal fungicidal concentration pg/ml
Compounds _ Gram negative Gram positive _
E. coli MTCC- P. aerug MTCC- S. aureus S. pyogenus C. albicans A. niger A. clavatus
443 1688 MTCC-96 MTCC-442 MTCC-227 | MTCC-282 | MTCC-1323
4a 100 200 200 500 500 >1000 >1000
4b 250 20C 12t 12t 100cC 100 100C

4c 200 250 250 200 >1000 500 500

4d 250 200 125 200 >1000 500 500

4e 250 250 200 250 500 >1000 >1000

4f 200 250 125 125 500 >1000 >1000

49 250 500 250 250 1000 500 500

5a 50C 200 12t 20C 100¢ >100( >100(

5b 500 250 250 500 250 >1000 >1000

5¢ 500 125 250 250 500 >1000 >1000

5d 100 250 200 250 500 >1000 >1000
5e 100 125 200 125 500 >1000 >1000

5f 125 200 62.5 125 >1000 1000 1000

59 200 20C 20C 100 >100C 25C 25C

6¢e 25C 25C 20C 25C 50C 100C >100(

6b 100 100 500 250 1000 >1000 >1000

6c 100 100 500 500 1000 >1000 >1000

6d 250 200 500 200 500 500 500

6e 100 100 200 100 1000 >1000 >1000

6f 50C 50C 12t 25C 50C >100( >100(

69 200 250 250 250 >1000 >1000 >1000
Ampicillin 100 100 250 100 - - -
Griseofulvin - - - 500 100 100
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