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ABSTRACT

A series of 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

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 1H NMR spectra. All the
synthesised compounds have been screened for their antimicrobial activ-
ity.  2007 Trade Science Inc. -INDIA

INTRODUCTION

The -lactams are 4-membered cyclic system. The
first member was synthesized by Staudinger[1] in 1907.
The -lactams as a class acquired importance since the
discovery of penicillin which contains -lactam unit as
an essential structural feature of its molecule. More-
over much interest has been focused on biological ac-
tivities of thiazole derivatives[2-4]. In search of more bio-
logically effective agent and industrial utility led to ex-
plore a variety of chemical entities with biological prop-
erties. Led by these considerations, synthesis of 2-
azetidinones and 4-thiazolidinones bearing thiazole
nucleus has been undertaken in order to study biody-
namic behaviour of the compounds. Thiazoles[5] are also
shown to possess various biological activities such as
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anti-inflammatory[6], antitubercular[7] and antimicrobial[8].
Literature survey reveals that various 4-thiazolidinones[9]

and 2-azetidinones[10] have attracted considerable at-
tention as they are also endowed with wide range of
pharmaceutical activities. 4-Thiazolidinones have been
assessed for their antimicrobial[11], antitubercular[12],
anticancer[13], antifungal[14] and insecticidal[15] activities.
2-Azetidinones have been extensively explored for their
antimicrobial[16], antitubercular[17], anticancer[18] and
anti-inflammatory[19] activities.

 2-amino-5-methyl thiazole (1) on condensation with
different substituted aromatic aldehydes (2) yielded
Schiff bases (3).

 
Compound (3)

 
on cyclocondensation

with thioglycolic acid and thiolactic acid and
chloroacetyl chloride in presence of triethylamine af-
forded 2-(substituted phenyl)-3-(5�-methyl thiazole)-
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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 the newly synthesized compounds have been as-
signed by elemental analysis, IR and 1H NMR spectral
data. The compounds are evaluated for their antibacte-
rial and antitubercular activity.

Antibacterial activity

All the synthesized compounds were screened for
their antibacterial activity by using agar diffusion
method[20] against S.aureus, B.subtilis(Gram positive)
and E.coli, S.paratyphi-B.(Gram negative) bacteria in
nutrient agar medium. The sterilized agar media
[2.4%(w/v) agar-agar, 5%(w/v) NaCl, 3%(w/v) pep-
tone, pH (6.8 to 7.0)] was poured into petridishes and
allowed to solidify. On the surface of the media micro-
bial suspension was spread over the agar plates to so-
lidify. A stainless steel cylinder(pre-sterilized) was used

SCHEME
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(3a-f)

Found/(calcd.)% No. R M.P. 
(°C) 

Yield 
(%) 

Molecular 
formula C H N 

3a 3-Nitrophenyl 129 83 C11H9N3 O2S 53.42(53.44) 3.67(3.64) 17.03(17.00) 
3b 4-Nitrophenyl 148 81 C11H9N3 O2S 53.47(53.44) 3.66(3.64) 17.02(17.00) 
3c 3,4,5-Trimethoxyphenyl Limpid 84 C14H16N2O3S 57.56(57.53) 5.50(5.48) 9.57(9.59) 
3d 3-Bromophenyl 94 85 C11H9BrN2S 46.99(46.98) 3.18(3.20) 9.93(9.96) 
3e 4-Fluorophenyl 87 88 C11H9FN2S 60.03(60.00) 4.10(4.09) 12.74(12.73) 
3f 3-Methoxyphenyl 105 85 C12H12N2OS 62.09(62.07) 5.20(5.17) 12.05(12.07) 
4a 3-Nitrophenyl 148 75 C13H11N3O3S2 48.58(48.60) 3.45(3.43) 13.06(13.08) 
4b 4-Nitrophenyl 141 71 C13H11N3O3S2 48.61(48.60) 3.41(3.43) 13.10(13.08) 
4c 3,4,5-Trimethoxyphenyl 117 73 C16H18N2O4S2 52.49(52.46) 4.90(4.92) 7.66(7.65) 
4d 3-Bromophenyl 148 70 C13H11BrN2OS2 43.92(43.94) 3.12(3.10) 7.93(7.89) 
4e 4-Fluorophenyl 125 76 C13H11FN2OS2 53.09(53.06) 3.76(3.74) 9.50(9.52) 
4f 3-Methoxyphenyl 123 77 C14H14N2O2S2 54.93(53.90) 4.60(4.58) 9.13(9.15) 
5a 3-Nitrophenyl 126 73 C14H13N3O3S2 50.18 (50.15) 3.85(3.88) 12.51(12.54) 
5b 4-Nitrophenyl 108 71 C14H13N3O3S2 50.11 (50.15) 3.85(3.88) 12.57(12.54) 
5c 3,4,5-Trimethoxyphenyl 99 70 C17H20N2O4S2 53.66(53.68) 5.27(5.26) 7.33(7.37) 
5d 3-Bromophenyl 75 69 C14H13BrN2OS2 45.56(45.53) 3.50(3.52) 7.58(7.59) 
5e 4-Fluorophenyl 86 72 C14H13FN2OS2 54.57(54.55) 4.24(4.22) 9.12(9.09) 
5f 3-Methoxyphenyl 125 75 C15H16N2O2S2 56.27(56.25) 5.03(5.00) 8.73(8.75) 
6a 3-Nitrophenyl 175 67 C13H10ClN3O3S 48.18 (48.22) 3.12(3.09) 12.96(12.98) 
6b 4-Nitrophenyl 103 63 C13H10ClN3O3S 48.25 (48.22) 3.06(3.09) 13.00 (12.98) 
6c 3,4,5-Trimethoxyphenyl 85 64 C16H17ClN2O4S 52.13(52.10) 4.60(4.61) 7.63(7.60) 
6d 3-Bromophenyl 126 61 C13H10ClBrN2OS 43.60(43.64) 2.83(2.80) 7.85(7.83) 
6e 4-Fluorophenyl 182 60 C13H10ClFN2OS 52.57(52.61) 3.39(3.37) 9.42(9.44) 
6f 3-Methoxyphenyl 165 60 C14H13ClN2O2S 54.49(54.46) 4.24(4.21) 9.10(9.08) 

TABLE 1 : Physical and analytical data of compounds (3a-f), (4a-f), (5a-f) and (6a-f)
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to bore the cavities. All the synthesized compounds
(100g/ml) in DMF were placed serially in the cavities,
with the help of micropipette. It is then allowed to dif-
fuse for 10 minutes in refrigerator. The plates were in-
cubated at 37°C for 24 hours. After incubation the di-

ameter of zone of inhibition was measured in mm. Un-
der similar conditions controlled experiment was car-
ried out by using Ciprofloxacin as standard drug for
comparison.

Antitubercular activity

The compounds (3a-e), (4a-e) and (5d) were tested
in vitro for their antitubercular activity against Myco-
bacterium tuberculosis H

37
Rv. The antitubercular

evaluation of the compounds were carried out at Tu-
berculosis Antimicrobial Acquisition and Coordinating
Facility (TAACF) USA. Primary screening of the com-
pounds for antitubercular activity have been conducted
at 12.5g/ml against H

37
Rv strain in BACTEC 12B me-

dium using the BACTEC 460 radiometric system. The
data were comparied with standard drug Rifampin at
0.25g/ml concentration which showed 98% inhibition.

EXPERIMENTAL

All the melting points were determined in an open
capillary and are uncorrected. The IR spectra were re-
corded on Perkin-Elmer 237 spectrophotometer. 1H
NMR spectra on a Bruker Avance DPX 300MHz spec-
trometer with CDCl

3
 as a solvent and TMS as internal

reference. Purity of the compound was checked on TLC
using silica gel-G.

Preparation of 3-methoxy-benzylidene-5-methyl
thiazole (3f)

 A mixture of 3-methoxy benzaldehyde (0.01mole)
and 2-amino-5-methyl thiazole (0.01mole) in benzene
(50ml) was refluxed using with Dean-Stark water sepa-
rator. The refluxing was continued for 4-5 hours. The
excess of solvent was evaporated and the residue of
Schiff base was recrystallised from ethanol to give (3f).
Yield 85%; m.p.105oC; IR (KBr, cm-1): 1580(-C=N),
1053(C-O-C), 681(C-S-C); 1H NMR(CDCl

3
):  2.36

(s, 3H, -CH
3
),  3.76(s, 3H, -OCH

3
), 7.2 to 8.2(m,

4 Ar-H and 1H of thiazole ),  8.14(s, 1H, -CH=N).
Anal.Calcd. for C

12
H

12
N

2
OS: C,62.07; H,5.17;

N,12.07. Found: C,62.09; H,5.20; N,12.05.
Compounds(3a-e) were prepared similarly and their

characterization data are given in TABLE 1.

Preparation of 2-(3�-methoxyphenyl)-3-(5�-methyl

thiazole)-4-thiazolidinone (4f)

Thioglycolic acid (0.01mole) added to solution of
Schiff base (4f) (0.01mole) in toluene (50ml) was re-
fluxed for 8 hours using Dean-Stark water separator.
The excess of solvent was evaporated and the residue
was washed with saturated solution of NaHCO

3
 and

water, dried and product was finally recrystallised from
ethanol to give (4f).
Yield 78%; m.p.123C; IR (KBr cm-1):1660 (-C=O
of thiazolidinone), 1240 (C-O-C), 687(C-S-C); 1H
NMR (CDCl

3
):  2.35(s, 3H,-CH

3
),  3.70(s, 3H, -

OCH
3
),  4.1(dd, 2H, -CH

2
),  6.61(s, 1H, �CH-Ar),

 6.81 to 7.26(m, 4 Ar-H and 1H of thiazole). Anal.
Calcd. For C

14
H

14
N

2
O

2
S

2
: C,54.90; H,4.58; N, 9.15.

Found: C,54.93; H,4.60; N, 9.13.
Compounds (4a-e) were prepared similarly and

their characterization data are given in TABLE 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) was re-
fluxed for 8 hours using with Dean-Stark water sepa-
rator. The excess of solvent was evaporated and the
residue was washed with saturated solution of NaHCO

3

and water, dried and product was finally recrystallised
from ethanol to give (5f).
Yield 76%; m.p.125C; IR(KBr cm -1): 1660(-C=O
of thiazolidinone), 1233(C-O-C), 672(C-S-C); 1H
NMR (CDCl

3
):  1.71(d, 3H, -CH-CH

3
) ,  2.35 (s,

3H, -CH
3
),  3.71(s, 3H,-OCH

3
),  4.25(q,1H, �CH-

CH
3
),  6.54(s, 1H, -CH-Ar),  6.80 to 7.25(m, 4 Ar-

H and 1H of thiazole). Anal. Calcd. for C
15

H
16

N
2
O

2
S

2
:

C,56.25; H,5.00; N, 8.75. Found: C,56.27; H,5.03;
N, 8.78.

Compounds (6a-e) were prepared similarly and
their characterization data are given in TABLE 1

Preparation 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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(6f) (0.01M) and chloroacteyl chloride (0.01M) in dry
dioxane (30ml) at room temperature and stirred for 24
hours. The reaction mixture was kept for three days
and then poured in to crushed ice. The resulting 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-1): 1737 (-C=O),
1240 (C-O-C), 742(-C-Cl); 1H NMR (CDCl

3
):  2.35

(s, 3H, -CH
3
),  3.76(s, 3H,-OCH

3
),  6.80 (d, 1H, -

CH-Ar),  7.15 to 7.30(m, 4 Ar-H and 1H of thiaz-
ole),  8.30(d, 1H, -CH-Cl). Anal. Calcd. for
C

14
H

13
ClN

2
O

2
S: C,54.46; H,4.21; N, 9.08. Found:

C,54.49; H,4.24; N, 9.10.
Compounds (6a-e) were prepared similarly and

their characterization data are given in TABLE 1

CONCLUSION

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

pounds were found to be less or inactive against all
bacteria. All the antibacterial data are represented in
TABLE 2.

 Compounds (4a), (4d) and (5d) showed 60-80%
inhibition against Mycobacterium tuberculosis H

37
Rv.

The data of % inhibition are represented in TABLE 2.
 It can be concluded that compound (5d) bearing,

R=3-bromophenyl showed maximum inhibition against
Mycobacterium tuberculosis H

37
Rv.
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TABLE 2 : Antimicrobial activity of compounds 3a-f, 4a-f, 5a-f and 6a-f and antitubercular activity of compounds (3a-e), (4a-e),
and (5d)

Zone of inhibition (mm) % Inhibition No. R 
S.aureus B.subtilis E.coli S.paratyphi-B M.tuberculosis H37 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 
4e 4-Fluorophenyl 12 - - - 31 
4f 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 -  
6f 3-Methoxyphenyl - 16 14 -  

Standard drug Ciprofloxacin 22 20 20 18 - 



236 OCAIJ, 3(4) December 2007

Full  Paper

An Indian Journal

A convenient synthesis of some new 4-thiazolidinones and 2-azetidinones

Organic CHEMISTRYOrganic CHEMISTRY

REFERENCES

[1] H.Staudinger; Liebigs Ann.Chem., 51, 356 (1907).
[2] D.Bernard, R.J.Pierce, H.Patrick, L.J.Yjes;

Eur.Pat.Appl.EP, 322, 296 (1990); Chem.Abstr.,
111, 232799 (1990).

[3] J.Metri, A.Zayed, H.Ahabi; Egypt J.Chem., 25, 187
(1982).

[4] K.Ilumi, N.Kaoru, H.Sho, M.Michiohiko, I.Takao;
PCT Int.Appl, 01, 423 (1994).

[5] G.K.Rao, S.P.Chakraborty , P.N.S.Pai, M.S.Murthy;
Asian J.Chem., 17, 2013 (2005).

[6] S.A.Patil, Bagavant; J.Indian Chem.Soc., 71, 205
(1994).

[7] S.R.Prabhu, S.R.Lokhande, Bhamaria, Khadse;
Indian J.Chem., 26B, 857 (1987).

[8] V.K.Ahluwalia, R.P.Singh, R.Singh; Indian J.Chem.,
26B, 297 (1987).

[9] A.M.Fahmy, K.M.Hassan, A.A.Khalaf, K.
Shankar; Indian J.Chem., 268, 884 (1987).

[10] K.Ladva, U.Dave, H.Parekh; Indian J.Heterocycl.
Chem., 1, 249 (1992).

[11] K.P.Roda, R.N.Vansdadia, H.Parekh; J.Inst.Chem.,
64, 109 (1992).

[12] L.Ya.Ladnaya, N.M.Turkevich; Farmzh(Kiev)., 28,
37 (1973).

[13] A.Solankee, K.Kapadia, K.Upadhyay, J.Patel, I.
Thakor; Oriental J.Chem., 15(1), 413 (1999).

[14] L.P.Damkiv, Avgusinovichzb, M.S.Nauk, Partis
L.Vivak; Med.Inst., 24, 58 (1963).

[15] C.R.Harris, S.A.Turbull; Can Entomal, 109, 1109
(1977).

[16] G.Werber, F.Buccheri, R.Nato, R, P.Salozzo; J.
Hetrocycl.Chem., 15, 1537 (1978).

[17] K.A.Parikh, P.S.Oza, S.B.Bhatt, A.R.Parikh; In-
dian J.Chem., 39B, 716 (2000).

[18] S.K.Shah, C.P.Dorn, P.E.Finke, J.J.Hale, W.K.
Hagmann, K.A.Brause, G.O.Chandler, A.L.
Kissinger, B.M.Ashe, H.J.Weston; Med.Chem., 35,
3745 (1992).

[19] S.K.Srivastava, S.Srivastava, S.D.Srivastava; Ind.
J.Chem., 38B, 183 (1999).

[20] A.L.Barry; The Antimicrobial susceptibility test
Principale and Practice, Illus lea and Febiger, Phila-
delphia, Pa.U.S.A., 180-93 (1976).


