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ABSTRACT 

A new series of 2,3-disubstituted thiazolidin-4-ones were obtained by the condensation of appropriate amines with 

vanillin and mercapto acetic acid in the presence of DCC in anhydrous THF by microwave irradiation. The title 

compounds were investigated for their anticonvulsant activity. Among the test compounds, compound N-(2-(3-

hydroxy-4-methoxyphenyl)-4-oxo thiazolidin-3-yl) isonicotinamide (3) emerged as most active compound of the 

series and it is moderately more potent than the reference standard diazepam.     
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INTRODUCTION 
Epilepsy is a disorder characterized by paroxysmal, excessive, and hyper synchronous discharge of large 

number of neurons and affects at least 50 million people worldwide
1
. Epilepsy is the second most 

common chronic neurological condition reported by neurologists
2
.  Despite the optimal use of available 

antiepileptic drugs (AED), many patients with epilepsy fail to experience seizure control and others do so 

only at the expense of significant toxic side effects
3
. The limitations with the conventional AEDs 

highlighted the need for developing newer agents for epilepsies and therefore new, less toxic and more 

effective drugs are in need. 

As a part of our ongoing new drug development program of AEDs, 2,3-disubstituted thiazolidin-

4-ones have been explored as possible anticonvulsant agents. Thiazolidin-4-ones belongs to an important 

class of heterocyclic compound containing sulphur and nitrogen atom and received much attention of 

medicinal chemists due to their potential biological activities
4-6

. Thiazolidin-4-ones with 2,3 substitution 

are reported to possess significant hypoglycaemic
7
,
 
anti-inflammatory

8
,
 
cholerectic

9
, anti-HIV

10
,
 
diuretic, 

immunosuppresant,
 

antipsychotic and anticonvulsant activities
11

. Among the biological activities 

exhibited by thiazolidinones, the anticonvulsant activities of 2,3-disubstituted thiazolidinones are 

interesting. Prompted by these reports of thiazolidinone derivatives as potent anti-convulsant agents, we 

aimed at preparing a series of 2,3-disubstituted thiazolidin-4-ones, by microwave irradiation reaction 

technique which is currently used to carry out a wide range of chemical reactions in few minutes, 

producing compounds in high yield
12

, The microwave irradiation (MW) reaction technique is more 

convenient
13

, since reactions performed by this method are clean, economical and reducing the use of 

toxic solvents, equally the multicomponent reactions (MCRs) are gaining increasing importance in 

organic and medicinal chemistry. 

EXPERIMENTAL 
Chemistry  
Melting points (mp) were taken in open capillaries on Thomas Hoover melting point apparatus and are 

uncorrected. The IR spectra were recorded in film or in potassium bromide disks on a Perkin-Elmer 398 
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spectrometer. The 
1
H spectra were recorded on a DPX-500 MHz Bruker FT-NMR spectrometer. The 

chemical shifts were reported as parts per million (δ ppm) tetramethylsilane (TMS) as an internal 

standard. Mass spectra were obtained on a JEOL-SX-102 instrument using fast atom bombardment (FAB 

positive). Elemental analysis was performed on a Perkin-Elmer 2400 C, H, N analyzer and values were 

within the acceptable limits of the calculated values. The progress of the reaction was monitored on 

readymade silica gel plates (Merck) using chloroform-methanol (9:1) as a solvent system. Iodine was 

used as a developing agent. Spectral data (IR, NMR and mass spectra) confirmed the structures of the 

synthesized compounds and the purity of these compounds was ascertained by microanalysis. Elemental 

(C,H,N) analysis indicated that the calculated and observed values were within the acceptable limits (± 

0.4%). All chemicals and reagents were obtained from Aldrich (USA), Lancaster (UK) or Spectrochem 

Pvt.Ltd (India) and were used without further purification. 

General procedure for synthesis of 2-(3-hydroxy-4-methoxy phenyl)-3-substituted-thiazolidin-4-

ones (1-5)  

A solution of alkyl/aryl amine (0.05 mol) in dimethylformamide and vanillin (7.6 g, 0.05 mol) were taken 

in 100 ml round bottom flask. To this mercapto acetic acid (3.0 g, 0.02 mol) in dimethylformamide (20 

ml) was added. The solution was added to anhydrous tetrahydrofuran (10 ml) and N,N-dicyclohexyl 

carbodiimide (1.0 g, 0.05 mol) with vigorous stirring and subjected to heat under microwave irradiation at 

80 °C for 5 min. The solution obtained was dissolved in methanol and poured into ice water. The solid 

obtained was filtered, washed with water and dried. The residue was recrystallized from ethanol. 
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Scheme-1: Synthesis of 2-(3-hydroxy-4-methoxyphenyl)-3-substituted-thiazolidin-4-ones. 

 

Pharmacological Activity    

Acute toxicity studies 

Acute toxicity study was performed for all the synthesized compounds to ascertain safe dose by acute oral 

toxic class method of Organization of Economic Co-operation and Development, as per 423 guidelines 

(OECD). All the compounds tested for acute toxicity studies were also observed for gross behavioral 

changes in mice, continuously for 5 h at 1 h interval after administration of the compounds. There after 

the observations were recorded intermittently for 24 h and compared with that of control group. In the 

behavioral profile, the animals have been observed for changes in their awareness and mood.  

Anticonvulsant activity 

The newly synthesized compounds were screened for their anticonvulsant activity by the maximal 

electroshock (MES) induced seizures method
14-16

 wherein electroshocks were applied via ear-lip 

electrodes using diazepam as a reference drug. Albino mice (purchased from the Agricultural University, 

Manuthy, Kerala) weighing 20-25 g were kept under hygienic conditions and on standard laboratory diet 

and providing water ad libitum. Mice were divided into group of six animals each. The test groups 

received the test compounds intraperitoneally at a dose of 10 mg/kg body weight. The standard group 

received diazepam at a dose of 10 mg/kg. One hour after the injection, electroshock was applied via ear-

lip electrodes and generated by a stimulator (Ugo Basile ECT Unit, Pulse generator 57800-001, delivering 

an alternating 50 Hz current), the stimulus duration was 0.2 s and the end point was tonic hind limb 



 
Vol. 5 | No.1 | 42-46 | January - March | 2012 

SUBSTITUTED-THIAZOLIDIN-4-ONES                                                                                                             M. Senthilraja and  V. Alagarsamy 44 

extension. The maximum electro-shock was determined. The % protection as well as % potency was 

calculated according to the following equations:  

 

% Protection of a Compound  

= (MCT of the compound – MCT of the control)/ MCT of the control X 100 

% of Potency of a compound = [MCT of the compound/MCT of reference drug] X100 

 

Where MCT is mean convulsion threshold. The results are presented in Table 1, which shows the mean 

convulsion threshold and percentage protection for both the newly synthesized compounds and standard 

Diazepam. 

Statistical Analysis 
All values are expressed as mean ± SEM. Data were analyzed by non-parametric ANOVA 

followed by Dunnett’s multiple comparison tests, and other data was evaluated using GraphPad PRISM 

software. A p-value < 0.05 was considered significantly different. 
 

Table-1: Anti Convulsion activity of title compounds (duration in sec) (1-5) 

 

Compound Flexion Extension Convulsion Stupor Death 
% 

Protection 

Control 3.82±0.412 20.39±2.650 10.84±0.943 10.30±3.637 2/6 - 

Standard 2.81±0.360 1.80±0.359 6.82± 1.251 4.56±6.716 0/6 60.48 

1 2.50±0.658* 2.97±0.562** 6.82± 1.123* 7.55±1.125
 ns

 0/6 45.78 

2 2.31±0.493** 2.78±0.863* 5.85±1.123* 7.23±1.686
 ns

 0/6 50.42 

3 1.92±0.558*** 1.82±0.359*** 3.75±1.023*** 3.75±1.023*** 0/6 68.44 

4 2.01±0.628*** 2.54±1.345*** 3.92±1.686*** 2.92±0.956*** 0/6 67.82 

5 2.01±0.320*** 2.98±0.562* 3.75±0.952*** 3.89±1.351** 0/6 65.09 
All the values are expressed as mean ± SEM (n=6); *p<0.05;**p<0.01; ***p<0.001 vs Control (One way ANOVA followed by Dunnett’s test); 
nsindicates not significant ;Values are significant different from control group 

 

RESULTS AND DISCUSSION 
Chemistry 

Synthetic route depicted in Scheme 1 outline the chemistry part of the present work. The title compounds 

2,3-disubstituted thiazolidin-4-ones were obtained by the cyclocondensation of appropriate amine with 

vanilin and mercaptoacetic acid in the presence of DCC in anhydrous THF with vigorous stirring and 

subjected to heat under microwave irradiation at 80 °C for 5 min. The desired products were obtained in 

excellent yields and purity. The structures of all the new compounds were confirmed by IR spectra, which 

show a intense peak in the region of 3400-3200 cm
-1

 for NH stretching, 1700-1730 cm
-1

 for carbonyl 

group. The NMR
 
spectra of 2,3-disubstituted thiazolidin-4-ones show multiplet in the range of δ 6.98-8.35 

ppm owing to aromatic protons. A singlet observed around δ 3.4 ppm, 1.90 ppm, 5.20 ppm and 9.65 ppm 

due to CH2, CH3, NH2 and NH groups respectively. Further elemental analysis and molecular ion recorded 

in the mass spectra confirmed the assigned structures and confirmed their purity. 

2-(3-hydroxy-4-methoxy phenyl)-4-oxo thiazolidin-3-carboxamide (1) 
Yield 76%, m.p. 232-233 °C. IR (KBr, cm

-1
): 3546 (OH), 3320, 3268 (NH2), 1738 (C=O), 1045 (C-O-C). 

1
HNMR (CDCl3) δ (ppm): 3.21 & 3.42 (s, 2H, CH2), 3.91 (s, 3H, OCH3), 5.22 (s, 1H, OH), 5.81 (s, 2H, 

NH2), 6.54 (s, 1H, CH), 6.65-7.32 (m, 3H, Ar-H). MS (m/z): 268 [M
+
]. Anal. Calcd. for C11H12N2O4S: C, 

49.24; H, 4.50; N, 10.40. Found: C, 49.27; H, 4.51; N, 10.38. 

2-(3-hydroxy-4-methoxy phenyl)-4-oxo thiazolidin-3-carbothioamide (2) 
Yield 79%, mp 210-212 °C. IR (KBr, cm

-1
): 3526 (OH), 3375, 3250 (NH2), 1735 (C=O), 1045 (C-O-C). 

1
HNMR (CDCl3) δ (ppm): 3.32 & 3.61 (s, 2H, CH2), 3.93 (s, 3H, OCH3), 5.18 (s, 1H, OH), 5.73 (s, 2H, 

NH2), 6.24 (s, 1H, CH), 6.98-7.54 (m, 3H, Ar-H). MS (m/z): 284 [M
+]

. Anal. Calcd. for C11H12N2O3S2: C, 

46.46; H, 4.25; N, 9.85. Found: C, 46.49; H, 4.24; N, 9.81.  
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N-(2-(3-hydroxy-4-methoxyphenyl)-4-oxo thiazolidin-3-yl) isonicotinamide (3) 
Yield 75%, mp 262-264 °C. IR (KBr, cm

-1
): 3520 (OH), 3429 (NH), 1736 (C=O), 1052 (C-O-C).

 1
H 

NMR (CDCl3) δ (ppm): 3.30 & 3.45 (s, 2H, CH2), 3.94 (s, 3H, OCH3), 5.37 (s, 1H, OH),  6.99 (s, 1H, 

CH), 7.03-8.22 (m, 7H, Ar-H), 9.56 (s, 1H, CONH). MS (m/z): 345 [M
+
]. Anal. Calcd. for C16H15N3O4S: 

C, 55.63; H, 4.37; N, 12.16. Found: C, 55.60; H, 4.33; N, 12.19. 

3-(phenyl amino)-2-(3-hydroxy-4-methoxy phenl) thiazolidin-4-one (4) 
Yield 85%, mp. 223-225 °C. IR (KBr, cm

-1
): 3521 (OH), 3327 (NH), 1715 (C=O). 

1
HNMR (CDCl3) δ 

(ppm): 3.13 & 3.21 (s, 2H, CH2), 3.32 (s, 3H, OCH3), 5.62 (s, 1H, OH),  6.74 (s, 1H, CH), 7.62-8.33 (m, 

6H, Ar-H), 9.58 (s, 1H, NH). MS (m/z): 316 (M
+
). Anal. Calcd. for C16H16N2O3S: C, 60.73; H, 5.09; N, 

8.85. Found: C, 60.76; H, 5.11; N, 8.84.  

3-(2,4-dinitrophenyl amino)-2-(3-hydroxy-4-methoxy phenyl) thiazolidin-4-one (5) 
Yield 88 %, mp. 240-242 °C. IR (KBr, cm

-1
): 3430 (OH), 3327 (NH), 1722 (C=O), 1514 & 1327 (NO2), 

1038 (C-O-C). 
1
HNMR (CDCl3) δ (ppm): 3.42 & 3.60 (s, 2H, CH2), 3.86 (s, 3H, OCH3), 5.49 (s, 1H, 

OH),  6.32 (s, 1H, CH), 7.23-8.12 (m, 6H, Ar-H), 9.56(s, 1H, NH). MS (m/z): 406 (M
+
). Anal. Calcd. for 

C16H14N4O7S: C, 47.29; H, 3.47; N, 13.78. Found: C, 47.30; H, 3.48; N, 13.73.  

 

Pharmacology 
All the synthesized compounds were evaluated for their antiepileptic effects using male albino 

mice (Swiss, 18-25 g). The primary qualitative evaluations were performed in mice by Maximal 

Electroshock Seizure test (MES). Acute neurological toxicity induced by the compounds in mice was 

assessed through standardized rotorod test. In the initial screening, candidate compounds were screened 

for their antiepileptic potential through MES models in mice at a dose level of 20, 40, 60, 80 and 100 

mg/kg by intraperitoneal (i.p) route and the groups of mice are tested at 1 h post administration of the test 

candidate. Compounds found to be active in these seizure challenges are generally regarded to be 

significantly useful candidates in treatment of partial, generalized and even absence seizures. The data 

regarding the antiepileptic screening of all the compounds are reported in Table 1. 

Antiepileptic activity 
All the synthesized compounds were evaluated for anticonvulsant activity and have shown 

promising anticonvulsant activities. All the tested compounds showed protection against MES test 

indicative of their ability to inhibit the seizure spread. From the biological activity data reported in Table 

1, it may be inferred that the anti-convulsant activity is strongly dependent on the nature of the substituent 

at N-3 of the thiazolidinone ring. Compounds 3, 4 and 5 showed significant protection to the mice against 

MES at 10 mg/kg after 1 h. In particular, a high activity level was observed for compound (4) possessing 

a phenyl ring at N-3. When aromatic ring was replaced by NH2CO and NH2-CS (compound 1 and 2) at 

the N-3 position of the 4-thiazolidinone ring, the anticonvulsant activity was altered and has exhibited less 

significant effect. Placement of nitro groups (compound 5) on phenyl ring also resulted in decrease of 

activity. Introduction of hetero atom in the phenyl ring (pyridin-4-yl group; compound 3) showed 

enhancement of anticonvulsant activity. Among the test compounds, compound N-(2-(3-hydroxy-4-

methoxyphenyl)-4-oxothiazolidin-3-yl) isonicotinamide (3) emerged as most active compound (68.44%) 

of the series and it is moderately more potent than the reference standard diazepam.     

CONCLUSION 
In summary, synthesis of new series of 2,3-disubstituted thiazolidin-4-ones (S1-5) has been described. In 

this study, the title compounds 2,3-disubstituted thiazolidin-4-ones was obtained by cyclisation of 

substituted acetophenone with improved yield. The title compounds have exhibited promising 

anticonvulsant activity. Among the series, compound N-(2-(3-hydroxy-4-methoxyphenyl)-4-

oxothiazolidin-3-yl) isonicotinamide (3) emerged as most active compound of the series and it is 

moderately more potent than the reference compound diazepam.  
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