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ABSTRACT

Condensation of 4-amino-2,3-dimethyl-1-phenyl-3aggtine-5-one with different aromatic and
heterocyclic aldehydes in dry toluene give schises 3a-g), which on reaction with
mercaptoacetic acid and mercaptopropionic acid ny tbluene give the corresponding 2,3-
disubstituted-4-thiazolidinonesdg-g) and 2,3-disubstituted-5-methyl-4-thiazolidinon&ga-g).
Further 2,3-disubstituted-4-thiazolidinoneta{g) on condensation with 4-methoxybenzaldehyde
in alcohol in the presence of sodium- ethoxide gisecorresponding 2,3-disubstituted-5-[(4'-
methoxy)benzylidene]-4-thiazolidinone6a{g) derivatives. Structures of newly synthesised
compounds were established on the basis of theetal analysis, IR antH NMR spectral
data. Antibacterial activity against Gram-positive (&ureus MTCC 96 and S. pyogeneus
MTCC 442 ) and Gram-negative (P. aeruginosa MTC@88lénd E. coli MTCC 443) bacteria,
as well as antifungal activity (MIC) against Cbedans MTCC 227, A. niger MTCC 282 and A.
clavatus MTCC 1323 were determined by broth dilutizethod.

Keywords: 4-Thiazolidinones, Mercaptoacetic acid, Mercaptppmnic acid, Arylidenes,
Antimicrobial studies.

INTRODUCTION

4-Thiazolidinones [1] are well known for their vatide pharmacological activities. The nucleus is
also known as wonder nucleus because it givesitiateht derivatives with all different types of
biological activities. The presence of N-C-S linkag the compounds has been shown to have
hypnotic [2] and anti-cancer [3] activities etc..Some 4-thiazolidinones have been assessed for
their cardivascular [4] and antioxidant [5] actie# etc... . The methylene carbon atom at the
position 5 of 4-thiazolidinone possesses nucleaptaktivity. The Knoevenagel reaction of
methylene group of 4-thiazolidinone has been widglgmptedThe 5-arylidene derivatives of 4-

72
Scholars Research Library



A. N. Solankeeet al Arch. Appl. Sci. Res,, 2012, 4 (1):72-77

thiazolidinones are also well known for their veéitsapharmacological activities [6-8]. The 5-
arylidene derivatives are known to possess antinékn|9], antimalarial [10], antifungal [11],
anti-inflammatory [12] and anticancer [1&8itivities etc... . In a continuation of our work or-
thiazolidinones [14-17], herein we report some r&\8-disubstituted-4-thiazolidinoneéa-g), 2,
3-disubstituted-5-methyl-4-thiazolidinones 5afg) and  2,3-disubstituted-5-[(4'-methoxy)
benzylidene]-4-thiazolidinones64-g) The synthesised compounds were ascertained from
spectral and physiochemical analysis. Results afi&H NMR analysis confirmed formation of
the desired products.

MATERIALS AND METHODS

All melting points were determined in an open dapyl and are uncorrected. The IR spectra
were recorded on a FTIR - 8400 spectrophotom&teNMR spectra on a Bruker Avance DPX
400 MHz spectrometer with DMSO as a solvent andame¢thylsilane (TMS) as internal
standard. The chemical shifts are expressed irs gt million (ppm) downfield from the
internal standard and signals are quotes (8gglet),d (doublet) andn (multiplate). Thin Layer
Chromatography (TLC) analytical separation was catetl with Silica Gel 60 F-254 (Merck)
plates of 0.25mm thickness eluted with tolueneet@we (10 : 4 v/v ) and visualized with UV
(254 nm) or iodine to check the purity of the sws#ised compounds. The synthesised
compounds were screened for their antimicrobiaividgt The synthesised compounds were
ascertained from spectral and physiochemical aisalf®esults of IR andH NMR analysis
confirmed formation of the desired products.

Schiff bases were prepared by known method [18].

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

Compound(3a) (0.01 mole) and mercaptoacetic acid (0.012 malE)4g) in dry toluene (80
ml) was refluxed on water bath for 10-12 hours gddean-Stark water separator. The progress
of the reaction was monitored on TLC plate. Exoafstoluene was then distilled off and the
resulting viscous liquid was treated with saturatédHCQ; solution to remove unreacted
mercaptoacetic acid. The product separated outwaabed with water, dried and recrystallised
from alcohol.

Similarly, the remaining compound4b-g) were prepared by this method. Their physical data
are given inrable-1.

Compound (4a)IR (KBr,cm™) : 3069 (=CH str.), 2975 (C-H str.), 1695 (C=Q)stt245 ( C-O-

C str.), 829 ( C-H bending), 641 (C-S-C str'H;NMR (CDCk, 8, ppm): 3.13 (3Hs, N-CH),
2.25 (3H,s, C-CHg), 1.32 (3H,t, -OCH,CHzs), 4.09 (2H,q, -OCH,CHj3), 6.2 (1H,s, -CH-Ar),
3.86 (2H,g, -CH,-), 6.5 — 7.7 (9HmM, Ar-H).

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

Compound3a) (0.01 mole) and mercaptopropionic acid (0.012 mbl272g) in dry toluene (80
ml) was refluxed on water bath using Dean-Starkewsagéparator for 10-12 hours. The progress
of the reaction was monitored on TLC plate. Exoafstoluene was then distilled off and the
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resulting viscous liquid was treated with saturatédHCQ; solution to remove unreacted
mercaptopropionic acid. The product separated oas washed with water, dried and
recrystallised from alcohol.

Similarly, the remaining compoundSb-g) were prepared by this method. Their physical data
are given inrable-1.

R—H(:=N—|C_|C—CH3
[ N—CH
O// \N/ 3
3a-g
Dry HS—CH—COOH |
HS CH,- COOH y
Toluene | 2 (le |Touene
3

5a-g

o
I
O
z

6a-g
Scheme

Compound (5a)IR (KBr,cmi?) : 3027 (=CH str.), 2975 (C-H str.), 1695 (C=Q)stt245 ( C-O-
C str.), 810 ( C-H bending), 635 (C-S-C str'H;NMR (CDCk, 8, ppm): 3.13 (3Hs, N-CH),
1.44 (3H,d, CH-CHs), 2.21 (3H,s, C-CHg), 1.32 (2H,q, -OCH,CHg), 4.12 (3H,t, -OCHCHj3),
6.4 (1H,s, -CH-Ar), 3.66 (1Hg, -CH- CHg), 6.6 — 7.7 (9HmM, Ar-H).

Preparation of 2-(2'-ethoxyphenyl)-3-(2', 3'-dimethyl-1'-phenyl-3'- pyrazoline -5'- one -4'-
yl) -5- [(4'-methoxy) benzylidene]-4-thiazolidinons (6a)

Compound(4a) (0.01 mole) was dissolved in 40 ml alcohol. Thedism ethoxide (0.01 mole,
0.82 g) and 4-methoxybenzaldehyde (0.01 mole, ).@8@&ye added in it. The reaction mixture
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was then refluxed for 6 hours. The progress ofrgiaetion was monitored on TLC plate. After
completion, the reaction mixture was cooled andr@dunto crushed ice, the product separated

out was filtered, washed with water, dried andystailised from alcohol.

Similarly, the remaining compound6b-g) were prepared by this method. Their physical data

are given in(Table-1).
Compound (6a)IR (KBr,cm™) : 3035 (=CH str.), 2977 (C-H str.), 1691 (C=Q)stt248 ( C-O-
C str.), 811 ( C-H bending), 635 (C-S-C str';NMR (CDCk, 8, ppm): 3.11 (3Hs, N-CH),
2.22 (3H,s, C-CHs), 1.33 (2H,q, -OCH,CHs), 4.10 (3H,t, -OCH,CHj3), 3.6 (3H,s, p-OCH),
6.21 (1H,s, -CH-Ar), 7.6 (1Hs, Ar-CH=), 6.6 — 7.2 (13Hn, Ar-H ).

Table -1 Characterization data of compounds (4a-gJ5a-g) and (6a-g)

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

(Calcd) (Calcd) (Calcd)
4a | 2-Ethoxyphenyl GHoN;05S 170 (gj:gg) (18:52) (g:gg)
4b | 2,3-Dichlorophenyl GHICLN:OS | 125 (ggzgi) (gjg% (g:gg)
4c 4-Hydroxyphenyl 6oH190N305S 181 (2532 (ﬂgg (ggg
4ad 3-Ethoxy-4-hydroxyphenyl  &H23N;0sS 122 (2523) (ggg) (gjg)
de | Sonyl GHaNsO:S limpid (gég) (ig:g) (gfﬁ)
4 | Pyridin-3-yl GoHisNiO,S 125 (2%;‘) (12133) (j:gé)
49 | 6-Methohynaphthalen-2-y] »@N:0sS 184 (g;:gg (g:jg: (g:%:
5a | 2-Ethoxyphenyl GHoN-0sS 170 (ggég) (g:gg) (g:gg)
5b 2,3-Dichlorophenyl GH1CLN3O.S 187 (gggg) (gg% (j%?)
5c 4-Hydroxyphenyl &H21N30:S 217 (2252) (1322) (ggg)
5d | 3-Ethoxy-4-hydroxypheny] GHsNsO:S limpid (25122) (ggg) (g:;g)
Se | Sonl GaHaNs©,S limpid (22:22) (1822) (g:;g)
5t | Pyridin-3-yl GoHoNO,S 162 (22:13) (ﬁ:;:_l) (gé?)
59 6-Methohynaphthalen-2-y|  26H2sN303S 91 (2332) (4‘;9)1411) (gjg)
6a | 2-Ethoxyphenyl GHaoN50:S 105 (22:53) (;:gg) (g:gg)
6b 2,3-Dichlorophenyl 6H23CLN3OsS 103 (2323) (;2% (iég)
6c 4-Hydroxyphenyl 6H2sN30,S 205 (2523 (223 (28?)
6d | 3-Ethoxy-4-hydroxypheny] HsoNsOsS 175 (22:52) (;:;g) (gg;)
6e | Styryl GoHaN30sS limpid (;g:%) (gég) (g:gi)
6f | Pyridin-3-yl GrHaiNOS 211 (gg:g% (ﬁ:gg) (j:gg)
69 | 6-Methohynaphthalen-2-y]  s@hoN;OsS 175 (gg:gg) (;:;g) (gg;)
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RESULTS AND DISCUSSION

Minimum inhibitory concentration (MIC) of all theysthesised compounds have been screened
by broth dilution method [19] against four diffetestrains, viz. two Gram positive bacterf (
aureusMTCC 96 andS. pyogeneMTCC 442) and two Gram negative bacteiachli MTCC

443 andP. aeruginosaMTCC 1688) and compared with standard drug : AmpicAntifungal
activity againstC. albicansMTCC 227, A. niger MTCC 282 andA. clavatusMTCC 1323
organisms was determined by same method and codhpétrestandard drug : Griseofulvin.

Antibacterial activity

From the screening resulf$able-2), In Gram positive bacterial strains compoudds 5e, 5f
and 6f showed good to very good activity (25 — 150 pg/adjinstS. aureus; where as
compoundsba and 5g showed good activity (62.5 — 100 pg/ml) agai@spyogenesompared
with Ampicillin. In Gram negative bacterial strainghe result shows that compountls, 5e,

6e, 6fand6g showed good activity (25 — 125 pg/ml) agaiastoli; compounds4b, 4f, 4g, 5b

and5d showed good activity(50 — 100 pg/ml) again®. aeruginosa All others compounds
show moderately active or less active againstadtdrial strains.

Antifungal activity

From the screening results @fable-2), compound4f and4g showed very good activity against
C. albicans,while Compoundsla, 4d, 5b, 5c, 5d, 6and 6f showed good activity again€&t.
albicans compared withGriseofulvin. Rest of the compounds show moderageiyve or less
active against all bacterial strains.

Table 2 — Antibacterial and antifungal activity data of compounds (4a-g), (5a-g) and (6a-g)

Minimal bactericidal concentration pg/ml . . )
- — Minimal fungicidal concentration pg/mil
Gram negative Gram positive
Compounds E. coli P. aerug S. aureus S. pyogenus C. albicans A. niger A. clavatus
MTCC -44< MTCC -168¢ MTCC-96 MTCC -44z MTCC -227 MTCC -282 MTCC -132:
da 200 200 250 250 500 >1000 >1000
4b 100 100 250 250 >1000 500 500
4c 250 500 200 200 >1000 >1000 >1000
4d 250 250 500 250 500 1000 1000
de 200 200 100 200 1000 1000 1000
Af 500 100 25C 500 25(C >100( >100(
4q 500 100 500 500 250 >1000 >1000
5a 200 500 200 100 1000 >1000 >1000
5b 250 100 200 250 500 500 500
5c 250 250 250 250 500 1000 1000
5d 50C 10C 25C 20C 50C >100( >100(
5€ 12¢ 25C 10C 20C >100( 50C 50C
5f 200 200 100 250 >1000 1000 1000
5g 200 200 250 100 1000 >1000 >1000
6a 250 200 250 125 >1000 >1000 >1000
6b 200 250 250 500 1000 500 500
6C 250 250 250 200 >1000 >1000 >1000
6d 25C 12F 25C 20C 100C >100C >1C0C
6e 125 200 200 125 500 >1000 >1000
6f 100 125 125 250 500 >1000 >1000
69 125 200 200 250 1000 >1000 >1000
Ampicillin 100 100 250 100 - - -
Griseofulvin - - - 500 100 100
76

Scholars Research Library



A. N. Solankeeet al Arch. Appl. Sci. Res,, 2012, 4 (1):72-77

CONCLUSION

From the results of antibacterial and antifungaivéy; it can be concluded that the compounds
bearing -OH, -OCH and -CI group are more potent than the remainiogpounds. They
showed comparatively good antibacterial as wedrdgungal activity.
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