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Abstract: A series of 5-acetyl-2,3-diarylthiazolidin-4-one
were synthesized from Schiff base 1 of substituted
benzaldehyde and substituted aniline which on treatment
with thioglycolic in presence of zinc chloride undergo
cyclization to give 2,3-diarylthiazolidin-4-one 2. Which
on further reaction with acetyl chloride in presence
anhydrous sodium acetate furnished the title compounds 3.
These compounds were characterized by IR, 1H NMR
spectral data. The synthesized compounds were evaluated
for their in vivo anticonvulsant activity using maximal
electroshock seizure (MES) model in mice. Standard drug
Phenytoin was administered intraperitoneally at a dose of
25 mg/kg. The test compounds were active at a dose of 30
mg/kg. The abolition of hind limb tonic extensor phase
was recorded as measures of anticonvulsant activity and
failure to extend limb to an angle greater than 90 is
defined as protection. Out of tested compounds 3j was the
most active compound of the series.

Keywords: Schiff base derivatives, Thiazolidinone,
anticonvulsant activity, Maximal Electro Shock method.

1. Introduction

Heterocyclic substances are among the most frequently
encountered scaffolds in drugs and pharmaceutically
relevant substances. Today, the major challenge of
modern drug discovery is the design of highly efficient
chemical reaction sequences which provide a maximum of

the structural complexity and biological diversity with just

a minimum number of synthetic steps to assemble

compounds  with interesting properties. [1]
Thiazolidinone, a saturated form of thiazole with carbonyl
group on fourth carbon, has been considered as magic
moiety (wonder nucleus) which possesses almost all types
of biological activity. Thiazolidinone is an important and
versatile scaffold that has occupied a prominent position
in medicinal chemistry field. 4-Thiazolidinone and
rhodanine derivatives have attracted continuing interest
over the vyears because of their diverse biological
activities, such as Thiazolilidinone posses anti-HIV [2],
antibacterial  activity [3], anti-inflammatory  [4],
[5-7], [8-10],
antitubercular [11], antimicrobial [12-14], antiviral [14],

Antihelmintics[15] and antidiabetic activity [16-18] Also,

anticonvulsant  activity antitumor

structural modification of this scaffold offers a high
degree of diversity that has proven useful for the search of
new therapeutic agents. Moreover, compounds such as
ralitoline (anti-convulsant), etozoline (antihypertensive),
pioglitazone (hypoglycemic) and thiazolidomycin (activity
against  streptomyces  species),  containing  this
pharmacophore are already available in the market.[19]

The present study was undertaken to investigate the
anticonvulsant activity of thiazolidinones derivatives
using maximal electroshock induced seizure method. The
anticonvulsant is a diverse group of pharmaceuticals used
in the prevention of epileptic seizures. The goal of an

anticonvulsant is to suppress the rapid and excessive firing
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of neurons that starts a seizure. An anticonvulsant would
prevent the spread of seizure within the brain and offer
protection against possible excitotoxic effect that may
result in brain damage. Thiazolidinone has sodium
channel blocking effect. It has also showed anticonvulsant
effect [20-22]. The

synthesized compounds were characterized by TLC, M.P,

in different screening model

IR and 'HNMR. The compounds were evaluated for
anticonvulsant activity by maximal electroshock seizure
method.

2. Chemistry

The syntheses of 5-acetyl-2,3-diarylthiazolidin-4-ones
were prepared by the following steps Schiff base 1 were
prepared by the reaction of substituted benzaldehyde with
substituted aniline in ethanol few drops of glacial acetic
were added and the reaction mixture was refluxed for 3
hours. Schiff basel was treated with thioglycolic acid in
dry dioxane in presence of anhydrous Zncl, refluxed for 8-
10 hours. Then formation of 2,3-diarylthiazolidin-4-one 2.
Then 2 was treated with acetyl chloride in presence of
anhydrous sodium acetate in glacial acetic acid stirred on
a magnetic 5-acetyl-2,3-
diarylthiazolidin-4-one 3. The IR and 'HNMR spectral

data of the compounds were found in agreement with the

stirrer for 6-8h gave

assigned molecular structure. IR spectra aromatic showed
=C-H stretch at 3033 cm™ C=0 stretch gave pick at 1710
cm™ and the presence of methyl group showed by C-H
bending at 1400 cm™. C-Cl str, aromatic showed peak at
1036.10cm” , C-F str, aromatic showed peak at 1250 cm™.
'HNMR proton of C-H; was observed at 2.023 ppm and
peak of C-H in thiazolidinones was seen at about
5.622ppm and Aromatic protons appeared as multiplet (m)
in the assigned value of 7.015-7.5245 (ppm).
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Scheme 1- Synthetic route followed to obtain target

compounds (Synthesis of 5-acetyl-2, 3-

diarylthiazolidin-4-ones) from different reactants

3. Experimental

The purity of all the synthesized compounds were checked
by thin layer chromatography on silica gel G as stationary
phase and different solvent systems as mobile phase using
iodine vapors as detecting agent. Melting points  were

determined by the Tempo  melting point

determination apparatus in open capillary tubes and are
uncorrected. Infrared spectra were recorded on Perkin
Elmer IR spectrophotometer using KBr pellets. Proton
nuclear magnetic spectra (‘HNMR) were recorded on
Bruker Avance-1l 400 NMR Spectrophotometer. Schiff
base derivatives 1a-b and 2, 3 diaryl thiazolidin-4-ones 2a-
b were prepared according to the procedure described in
the literature and finally 5-acetyl-2,3-diarylthiazolidin-4-
one derivatives [23] listed in Table -1

3.2Procedure  for the

diarylthiazolidin-4-one: [23]

synthesis of 5-acetyl-2,3-
3.2.1Procedure for the preparation of benzylidene aniline

In a solution of 0.01 mol of the substituted benzaldehyde
in 15ml of methanol, 0.01 mol of aniline and a few drops

of glacial acetic acid were added and the reaction mixture
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refluxed for 3h. The reaction mixture was cooled, poured
into ice cold water, and the separated solid was filtered,
dried and recrystallized from ethanol.

3.2.2Procedure for the preparation of 2,3-diaryl-1,3-
Then,

benzylidenaniline derivative in 15 ml of dry dioxane, 0.01

thiazolidin-4-one. this solution of 0.01 mol
mol of freshly distilled thioglycolic acid and anhydrous
ZnCl; (0.2 g) was added and the mixture refluxed for 8-10
h. The solvent was removed (reduced pressure) and the
residue washed with 5% sodium bicarbonate and with cold
water dried, and recrystallized from ethanol. 3.2.3
Preparation of 5-acetyl-2,3-diarylthiazolidin-4-one

0.01 mol of 2,3-diarylthiazolidinone derivative dissolved
in 20 ml glacial acetic acid and anhydrous sodium acetate
and 0.01 acetyl chloride added and stirred on a magnetic
stirrer for about 6-8 hrs and reaction completion was
monitored by TLC and then filtered and washed

thoroughly with cold distilled water and re-crystallized

from ethanol. The physical and analytical data of
synthesized compounds 3a-m are given as follows.

4. Result and Discussion

4.1 Spectral analysis

1. 5-acetyl-2,3-diphenyl-1,3-thiazolidin-4-one (3a). Yield:
65.35; m.p.: 270-274°C; IR (KBr, cm'l): 3100 (C-H), 1710
(C=0 ), 1560 (C=C), 1380 (C-H, bending), 1380(CHjs),
1310 (C-N), 'H NMR, (300.131MHz, DMSO): § (ppm):
5.324(s, 1H, -CH in thiazolidinone), 4.48(s, 1H, -CH-in
thiazolidinone), 7.015-7.524(m, 10H, aromatic), 2.047(s,
3H, CH,).

2. 5-acetyl-2-(4-bromophenyl)-3-phenylthiazolidin-4-one
(3b). Yield: 58.16%; m.p.: 234-238 °C; IR (KBr, cm'l):
3137.09 (C-H), 1742.73(C=0), 1598.69 (C=C), 1400
(CHs), 1067.05(C-Br); *H NMR, (300.131MHz, DMSO):
d (ppm): 5.622(s, 1H, -CH- thiazolidinones), 7.014-
7.139(m, 9H, aromatic) 2.023(s, 3P, CHs), 4.067(s, 1H, -
CH- thiazolidinone).

Table 1 Physicochemical characteristics of synthesized 5-acetyl-2,3-diarylthiazolidin-4-ones  derivatives.
Compounds Ry R, Molecular Formula Molecular weight ?,Aé;ﬁng point *Rf value % yield
s H H C17H15NO,S 297.08 270-274 0.54 65.35
3 p-Br H C17H14BrNO,S 375.27 234-238 0.64 58.16
3 H p-Cl C17H14CINO,S 331.04 230-235 0.44 73.51
3d p-OCH, H C1gH17NO3S 327.40 240-245 0.71 59.21
3 H 3,4-(0OCHg), C19H19NO,S 357.42 232-236 0.57 69.23
s p-F H C17H1FNO,S 315.36 219-224 0.45 4782
3 p-Cl p-Cl C17H13CI;NO,S 366.26 230-235 0.52 51.61
3h p-Br p-NO, C17H13BrN,0O,S 421.27 190-195 0.65 71.31
8 p-NO, p-Cl C17H13CIN,O,S 376.80 249-254 0.67 65.38
3 p-OCHs p-OCH;, C19H19NOLS 357.42 241-245 0.53 73.41
3K p-NO, H C17H1N,0,8 342.37 260-264 0.71 69.52
8l H p-OH C17H1sNO5S 313.57 180-185 0.56 77.27
3m p-Br p-Cl Cy7H13BrCINO,S 410.95 230-234 0.65 57.53

*TLC Mobile Phase — Hexane: ethyl acetate (3:1)

3. 5-acetyl-2,3-bis(4-chlorophenyl)thiazolidin-4-one
(39). Yield: 51.65%; m.p.: 234-238 oC; IR (KBr, cm-
1): 2913.35 (C-H), 1700 (C=0), 1597.16 (C=C),
1408 (CH3), 1300.42(C-N), 1070 (C-Cl); 1H NMR,

© 2016 1IMSIR, All Rights Reserved

(300.131MHz, DMSO): 6 (ppm): 7.344-7.744(m, 8P,
aromatic), 1.194(s, 3P, CH3), 4.00(s, 1H, -CH-
thiazolidinone).

4. 5-acetyl-2,3-bis(4-methoxyphenyl)thiazolidin-4-one
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(3)). Yield: 71.31%; m.p.: 241-245 oC; IR (KBr, cm-
1): 3050 (C-H), 1686.16 (C=0), 1513.49 (C=C),
1410.71 (CH3), 1236 and 1036.40(Ar-O-CH3)

5. 5-acetyl-2-(4-chlorophenyl)-3-(4-fluorophenyl)
thiazolidin-4-one (3). Yield: 48.30%; m.p.: 223-227
oC; IR (KBr, cm-1): 3000 (C-H), 1710 (C=0),
1508.16 (C=C), 1402.60 CH3, 1237.66 (Ar-F),
1072.37 (Ar-Cl); 1H NMR, (300.131MHz, DMSO):
& (ppm): 7.158-7.256 (m, 8H, aromatic), 2.503(s, 3H,
CH3), 5.696(s, 1H, -CH-thiazolidinone).

6. 5-acetyl-2(4-bromophenyl)-3-(4-nitrophenyl)
thiazolidin-4-one (3h). Yield: 71.31%; m.p.: 190-195
oC; 1H NMR, (300.131MHz, DMSO): & (ppm):
7.011-7.458(m, 8H, aromatic), 4.109(s, 1H, -CH-
thiazolidinone), 2.003(s, 3H, CH3).

4.2 Evaluation of anticonvulsant activity [24]

The synthesized derivatives were evaluated for their

anticonvulsant activity using Maximal Electroshock

Seizure (MES) method wherein electroshocks were

applied via ear-lip electrodes wusing an electro

convulsiometer. Phenytoin used as a standard drug.

Maximal Electroshock Seizure method was used for the

study of anticonvulsant activity. The abolition of hind

limb tonic extensor phase was recorded as measures of
anticonvulsant activity and failure to extend limb to an
angle greater than 90’ is defined as protection. The animals
were randomly allocated into 15 groups of 6 animals each
and were fasted for 24hr before the experiment with free
group
cellulose suspension.

access to water. Control received only 1%

carboxymethyl Standard drug
Phenytoin was administered intraperitoneally at a dose of
25 mg/kg. The test compounds were administered at a

Table 2-  Anticonvulsant

dose of 30 mg/kg. Both the test compounds and standard
drug were administered through intraperitoneally route by
dissolving in 20% solution of Tween 80. Maximal
electroshock of current intensity 42mA was given for 0.2
sec duration after the administration of test and standard
drug. The anticonvulsant activity was assessed after
30min. of standard and test compound administration. The
abolition of hind limb tonic extensor spasm was recorded
as a measure of anticonvulsant activity. The duration was
measured in seconds. The criterion for anticonvulsant
activity and protection against MES induced seizures is
abolishing HLTE, which is taken as the end point of the
test. Phenytoin showed 82.95% protection from the
convulsion. Results of MES test are presented in Table 2
and figure-1. The anticonvulsant activity of the title
compounds containing electron withdrawing groups like
than the

bromo, chloro were found somewhat less

compounds containing electron releasing groups like
methoxy and hydroxyl. 3j was the most active compound
that showed 71% protection against the seizures. All the
compounds showed less activity than standard drug
Phenytoin. The entire tested compound showed protection
against MES test indicative of their ability to inhibit
seizure spread. The abolition of hind limb tonic extensor
spasm measured percentage protection. The Percentage
protection was calculated according to the following
equations:

% protection of the compound = (MCT of the compound-
MCT of the control)/ MCT of the control x 100.

Where MCT is mean convulsion threshold. The result is
presented in Table 2, which shows the mean convulsion
threshold.

derivatives

activity of  synthesized  5-acetyl-2,  3-diarylthiazolidin-4-ones

© 2016 1IMSIR, All Rights Reserved
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S.NO. Compound No. Tonic extensor phase time in | % Protection
sec

L 3 11.61+0.68 62

2 3b 12.05+0.41 61

3 3 11.14+0.51 635

4 3d 10.8320.42 65

> 3 9.89+0.67 67

6 3 10.53+0.76 66

7 39 13.3120.44 56

8 3h 15.9+0.72 48

S 3 12.53+0.87 59

10. 3 8.95+1.28 n

1. 3k 16.09+1.25 ol

12 3l 10.65 +1.68 65

13. 3m 13.01+1.29 57

14. Phenytoin 5.22+0.67 82.95
15. control 30.63+1.12 0

5. Conclusion

The results were expressed as mean + SEM (n=6).
Significance was calculated by using One-way ANOVA
with Dunnett’s test. The difference in results was
considered significant when P<0.05 ***P<0.001 vs

control.
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Figure 1: Effect of synthesized compounds on MES

induced seizures
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Present study describes the synthesis of a series of 5-
acetyl-2,3-diarylthiazolidin-4-one Starting  from
substituted benzaldehyde and substituted aniline. The
compounds were characterized by modern analytical
techniques such as IR, proton NMR spectra. All the
title compounds were screened for their in vivo
anticonvulsant activity against Phenytoin as a standard
drug and their percentage protection from convulsion
were determined. The anticonvulsant activity of the
title compounds containing electron withdrawing
groups like bromo, chloro were found somewhat less
than the compounds containing electron releasing
groups like methoxy and hydroxyl. 3j was the most

active compound that showed 71% protection against
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the seizures and 3e, 3f and 3l of the series has moderate
action towards prevention and protection against the
seizures.  These results suggest that some more
compounds using different derivative of benzaldehyde
and aniline should be synthesized and screened for
their anticonvulsant activity to explore the possibility

of 5-acetyl-2,3-diarylthiazolidin-4-ones as a novel

series of anticonvulsant.
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