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ABSTRACT

A seriesof 2-(substituted phenyl)-3-(5’-methyl thiazole)-4-thiazolidinones
(4), 2-(substituted phenyl)-3-(5’-methyl thiazole)-5-methyl-4-
thiazolidinones (5) and  4-(substituted phenyl)-3-chloro-1-yl-(5’-methyl
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thiazole)-2-azetidinones (6) were prepared by cyclocondensation of
thioglycolic acid, thiolactic acid and chloroacetyl chloride in presence of
triethyl amine with different Schiffbases, which in turn were prepared by
the 2-amino-5-methylthiazole with different substituted aromatic aldehydes
(2). The structures of newly synthesized compounds have been charac-
terized on the basis of elemental analysis, IR and *H NMR spectra. All the
synthesised compounds have been screened for their antimicrobial activ-

ity. © 2007 Trade Science Inc. -INDIA
INTRODUCTION

The B-lactamsare4-membered cyclicsystem. The
first member was synthesi zed by Staudingert™ in 1907.
The B-lactamsasaclassacquired importancesincethe
discovery of penicillinwhich contains 3-lactamunit as
an essentia structura feature of itsmolecule. More-
over much interest hasbeen focused on biological ac-
tivitiesof thiazolederivatives®4. In search of morebio-
logicdlly effectiveagent andindustrial utility led to ex-
ploreavariety of chemicd entitieswith biologica prop-
erties. Led by these considerations, synthesis of 2-
azetidinones and 4-thiazolidinones bearing thiazole
nucleus hasbeen undertaken in order to study biody-
namic behaviour of thecompounds. Thiazoles® aredso
shownto possessvarioushiologica activitiessuch as

anti-inflammatory®, antitubercular’” and antimicrobid®.
Literaturesurvey reved sthat various4-thiazolidinones®
and 2-azetidinones'? have attracted considerable at-
tention asthey are a so endowed with wide range of
pharmaceuticd activities. 4-Thiazolidinoneshavebeen
assessed for their antimicrobial™, antitubercular™,
anticancer™, antifunga™ and insecticida™ activities.
2-Azetidinoneshavebeen extensively exploredfor their
antimicrobial®, antitubercul arl*”, anticancer™® and
anti-inflammatory™ activities.

2-amino-5-methyl thiazole (1) on condensationwith
different substituted aromatic aldehydes (2) yielded
Schiff bases (3). Compound (3) on cyclocondensation
with thioglycolic acid and thiolactic acid and
chloroacetyl chloridein presence of triethylamineaf-
forded 2-(substituted phenyl)-3-(5’-methyl thiazole)-
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TABLE 1: Physical and analytical dataof compounds(3a-f), (4a-f), (5a-f) and (6a-f)
No R M.P. Yield M olecular Found/(calcd.)%
' (°O) (%) formula C H N

3a 3-Nitrophenyl 129 83 CuHoN3 O,S 53.42(53.44)  3.67(3.64) 17.03(17.00)
3b  4-Nitrophenyl 148 81 CuiHoN3 O,S 53.47(53.44)  3.66(3.64) 17.02(17.00)
3c 3,4,5-Trimethoxyphenyl Limpid 84 C14H16N205S 57.56(57.53) 5.50(5.48) 9.57(9.59)
3d 3-Bromophenyl 94 85 C11HoBrN,S 46.99(46.98)  3.18(3.20) 9.93(9.96)
3e 4-Fluorophenyl 87 88 C11HoFNLS 60.03(60.00)  4.10(4.09) 12.74(12.73)
3f  3-Methoxyphenyl 105 85 C12H1:N,0S 62.09(62.07)  5.20(5.17) 12.05(12.07)
4a  3-Nitrophenyl 148 75 CisH11N3OsS,  48.58(48.60)  3.45(3.43) 13.06(13.08)
4b  4-Nitrophenyl 141 71 CisH11N3OsS,  48.61(48.60)  3.41(3.43) 13.10(13.08)
4c  3,4,5-Trimethoxyphenyl 117 73 CisHi1sNoOsS,  52.49(52.46)  4.90(4.92) 7.66(7.65)
4d  3-Bromophenyl 148 70 CisHuiBrN,OS,  43.92(43.94)  3.12(3.10) 7.93(7.89)
4e 4-Fluorophenyl 125 76 CisHiiFN,OS,  53.09(53.06)  3.76(3.74) 9.50(9.52)
4f  3-Methoxyphenyl 123 77 CuHuNoO,S,  54.93(53.90)  4.60(4.58) 9.13(9.15)
5a 3-Nitrophenyl 126 73 CuH13N3OsS,  50.18 (50.15)  3.85(3.88) 12.51(12.54)
5b  4-Nitrophenyl 108 71 CuH1sN3OsS,  50.11(50.15)  3.85(3.88) 12.57(12.54)
5¢c 3,4,5-Trimethoxyphenyl 99 70 Ci7H20N,O,S,  53.66(53.68)  5.27(5.26) 7.33(7.37)
5d  3-Bromophenyl 75 69 C14sH13BrN,OS,  45.56(45.53) 3.50(3.52) 7.58(7.59)
5e  4-Fluorophenyl 86 72 CisH1sFN,OS,  54.57(54.55)  4.24(4.22) 9.12(9.09)
5f  3-Methoxyphenyl 125 75 CisHisNoO,S,  56.27(56.25)  5.03(5.00) 8.73(8.75)
6a 3-Nitrophenyl 175 67 CisH1oCIN3OsS  48.18(48.22)  3.12(3.09) 12.96(12.98)
6b  4-Nitrophenyl 103 63 CisH10CIN3OsS  48.25(48.22)  3.06(3.09) 13.00 (12.98)
6¢c 3,4,5-Trimethoxyphenyl 85 64 CisH17CIN,O,S 52.13(52.10)  4.60(4.61) 7.63(7.60)
6d 3-Bromophenyl 126 61 CisH1oCIBrN,OS  43.60(43.64)  2.83(2.80) 7.85(7.83)
6e 4-Fluorophenyl 182 60 CisH1oCIFN,OS  52.57(52.61)  3.39(3.37) 9.42(9.44)
6f 3-Methoxyphenyl 165 60 CuH13CIN,O,S  54.49(54.46)  4.24(4.21) 9.10(9.08)

4-thiazolidinones(4) and 2’-(substituted phenyl)-3-(5’-
methyl thiazole)-5-methyl-4-thiazolidinones (5) and 4-
(substituted phenyl)-3-chloro-1-yl-(5’-methyl thiazole)-
2-azetidinones(6) respectively in SCHEME and TABLE
1. All thenewly synthesized compoundshave been as-
signed by elementa analysis, IR and*H NM R spectra
data. Thecompounds areeva uated for their antibacte-
rial and antitubercular activity.

Antibacterial activity

All the synthes zed compoundswere screened for
their antibacterial activity by using agar diffusion
method?” against Saureus, B.subtilis(Gram positive)
and E.coli, Sparatyphi-B.(Gram negative) bacteriain
nutrient agar medium. The sterilized agar media
[2.4%(w/v) agar-agar, 5%(w/v) NaCl, 3%(w/v) pep-
tone, pH (6.8t0 7.0)] was poured into petridishesand
alowedto solidify. On the surface of themediamicro-
bia suspension was spread over the agar platesto so-
lidify. A sainlesssted cylinder(pre-sterilized) wasused
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to borethe cavities. All the synthesized compounds
(100ug/ml) inDMFwereplaced seridly inthecavities,
with the hel p of micropipette. Itisthenallowed to dif-
fusefor 10 minutesin refrigerator. The plateswerein-
cubated at 37°C for 24 hours. After incubation the di-
ameter of zoneof inhibition wasmeasuredin mm. Un-
der smilar conditionscontrolled experiment was car-
ried out by using Ciprofloxacin as standard drug for
comparison.

Antitubercular activity

Thecompounds(3a-€), (4a-€) and (5d) weretested
invitrofor their antitubercul ar activity against Myco-
bacterium tuberculosis H, Rv. The antitubercular
evaluation of the compoundswere carried out at Tu-
berculosisAntimicrobia Acquisition and Coordinating
Facility (TAACF) USA. Primary screening of thecom-
poundsfor antitubercular activity have been conducted
at 12.5g/ml against H, Rv straininBACTEC 12B me-
dium usingthe BACTEC 460 radiometric system. The
datawere comparied with standard drug Rifampin at
0.25ug/ml concentrati on which showed 98%inhibition.

EXPERIMENTAL

All themelting pointswere determined in an open
capillary and areuncorrected. TheIR spectrawerere-
corded on Perkin-Elmer 237 spectrophotometer. *H
NM R spectraon aBruker Avance DPX 300M Hz spec-
trometer with CDCI,, asasolvent and TM Sasinternd
reference. Purity of thecompound wascheckedon TLC
usngslicagd-G
Prepar ation of 3-methoxy-benzylidene-5-methyl
thiazole (3f)

A mixtureof 3-methoxy benza dehyde (0.01mole)
and 2-amino-5-methyl thiazole(0.01mole) in benzene
(50ml) wasrefluxed using with Dean-Stark water sepa-
rator. Therefluxing was continued for 4-5 hours. The
excess of solvent was evaporated and the residue of
Schiff basewasrecrystdlised from ethanol to give (3f).
Yield 85%; m.p.105°C; IR (KBr, cm™): 1580(-C=N),
1053(C-0-C), 681(C-S-C); '"HNMR(CDCL,): 5 2.36
(s,3H,-CH,), 5 3.76(s, 3H, -OCH,), 67.2t0 8.2(m,
4 Ar-H and 1H of thiazole), 6 8.14(s, 1H, -CH=N).
Anal.Calcd. for C_H. N.OS: C,62.07; H,5.17;

12° '12° "2
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N,12.07. Found: C,62.09; H,5.20; N,12.05.
Compounds(3a-€) wereprepared smilarly andther
characterization dataaregivenin TABLE 1.

Preparation of 2-(3’-methoxyphenyl)-3-(5’-methyl
thiazole)-4-thiazolidinone (4f)

Thioglycolicacid (0.01mole) added to solution of

Schiff base (4f) (0.01mole) intoluene (50ml) wasre-
fluxed for 8 hoursusing Dean-Stark water separator.
Theexcessof solvent was evaporated and theresidue
was washed with saturated sol ution of NaHCO, and
water, dried and product wasfinally recrystallised from
ethanol to give (4f).
Yield 78%; m.p.123°C; IR (KBr cnmt):1660 (-C=0
of thiazolidinone), 1240 (C-O-C), 687(C-S-C); H
NMR (CDCl,): 5 2.35(s, 3H,-CH,), 5 3.70(s, 3H, -
OCH,), 84.1(dd, 2H, -CH,), 5 6.61(s, 1H,-CH-Avr),
6 6.81t07.26(m, 4 Ar-H and 1H of thiazole). Anal.
Calcd. ForC H,,N,O,S;: C,54.90; H,4.58; N, 9.15.
Found: C,54.93; H,4.60; N, 9.13.

Compounds (4a-€) were prepared similarly and
their characterization dataaregiveninTABLE 1

Preparation of 2-(3’-metoxyphenyl)-3-(5’-methyl
thiazole)-5-methyl 4-thiazolidinone (5f)

Thiolactic acid (0.01mole) added to solution of

Schiff base (5f) (0.01mole) in benzene(50ml) wasre-
fluxed for 8 hoursusing with Dean-Stark water sepa-
rator. The excess of solvent was evaporated and the
resi duewaswashed with saturated solution of NeHCO,
and water, dried and product wasfinaly recrystallised
from ethanol to give (5f).
Yield 76%; m.p.125°C; IR(KBr cm 1): 1660(-C=0
of thiazolidinone), 1233(C-0O-C), 672(C-S-C); H
NMR (CDCl,): 6 1.71(d, 3H, -CH-CH,) , 5 2.35 (s,
3H,-CH,), 8 3.71(s, 3H,-OCH,), 6 4.25(q,1H, -CH-
CH,), 6 6.54(s, 1H, -CH-Ar), 5 6.80t0 7.25(m, 4 Ar-
H and 1H of thiazole). Anal. Caled. for C H, N,O.S
C,56.25; H,5.00; N, 8.75. Found: C,56.27; H,5.03;
N, 8.78.

Compounds (6a-€) were prepared similarly and
their characterization dataaregiveninTABLE 1

Prepar ation of 4-(-3’-methoxyphenyl)-3-chloro-1-
yl-(5’-methyl thiazole)-2-azetidinone (6f)

Triethylamine (0.01M) was added to Schiff base
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TABLE 2: Antimicrobial activity of compounds3a-f, 4a-f, 5a-f and 6a-f and antituber cular activity of compounds(3a-€), (4a-€),

and (5d)
No R Zone of inhibition (mm) % Inhibition
] Saureus B.subtilis E.coli S.paratyphi-B M.tuberculosisH37 Rv

3a 3-Nitrophenyl - 11 - - 0
3b 4-Nitrophenyl - 12 - - -
3c 3,4,5-Trimethoxyphenyl 10 11 - 10 4
3d 3-Bromophenyl 14 12 - - -
3e 4-Fluorophenyl 13 16 - - 0
3f 3-Methoxyphenyl - 15 - -

4a 3-Nitrophenyl 11 15 - - 65
4b 4-Nitrophenyl - 10 12 - 54
4c 3,4,5-Trimethoxyphenyl 15 13 - 11 0
4d 3-Bromophenyl 10 11 - 12 69
de 4-Fluorophenyl 12 - - - 31
Af 3-Methoxyphenyl - - - 14

5a 3-Nitrophenyl 10 13 - 10

5b 4-Nitrophenyl 11 17 - -

5c 3,4,5-Trimethoxyphenyl 10 11 11 -

5d 3-Bromophenyl 10 10 - - 77
5e 4-Fluorophenyl 12 13 - -

5f 3-Methoxyphenyl 10 14 - 11

6a 3-Nitrophenyl 10 - 12 -

6b 4-Nitrophenyl 11 12 12

6c 3,4,5-Trimethoxyphenyl 10 - 10

6d 3-Bromophenyl - 11 11

6e 4-Fluorophenyl 13 13 10

of 3-Methoxyphenyl - 16 14 -

Standard drug Ciprofloxacin 22 20 20 18

(6f) (0.01M) and chloroacteyl chloride (0.01M) indry
dioxane (30ml) at room temperature and stirred for 24
hours. The reaction mixture was kept for three days
and then pouredinto crushedice. Theresulting prod-
uct was separated out, filtered, washed with water and
recrystallised from ethanol to give (6f).
Yield 60%; m.p. 165°C; IR (KBr cm): 1737 (-C=0),
1240 (C-O-C), 742(-C-Cl); '"HNMR(CDCl,): 6 2.35
(s,3H,-CH,), 6 3.76(s, 3H,-OCH,), 5 6.80 (d, 1H, -
CH-Ar), 8 7.15to0 7.30(m, 4 Ar-H and 1H of thiaz-
ole), 6 8.30(d, 1H, -CH-CI). Anal. Calcd. for
C_H.CIN,O,S: C,54.46; H,4.21; N, 9.08. Found:
C,54.49; H,4.24; N, 9.10.

Compounds (6a-€) were prepared similarly and
their characterization dataaregiveninTABLE 1

CONCLUSION

From theactivity data, it could be observed that
compound (4c) exhibit good activity against Saureus.
Compounds (3e), (3f), (4a), (5b) and (6f) showed
good activity against B.subtilis. All theremaining com-

pounds were found to be less or inactive against all
bacteria. All theantibacterial dataarerepresentedin
TABLE 2.

Compounds (4a), (4d) and (5d) showed 60-80%
inhibition against Mycobacterium tuberculosisH_ Rv.
Thedataof % inhibition arerepresented in TABLE 2.

It can be concluded that compound (5d) bearing,
R=3-bromophenyl showed maximum inhibition against
MycobacteriumtuberculosisH, Rv.
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