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ABSTRACT

A simple and efficient procedure for the synthesis of substituted 5-ben-
zylidene-2,4-thiazolidinedione derivatives through a condensation of 2,4-
thiazolidineone and aromatic aldehydesin the presence of modified zeolite
in aqueous al cohol medium isdescribed. Worl dwide availahility, non-toxic-
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ity, reusability of catalyst, high yield and simple work-up procedure are the

advantages of presented work.

INTRODUCTION

Thepresenceof thiazolidineringin penicillin’sand
related derivativeswasfirst recognition of itsoccur-
rencein nature. Thiazolidinederivativesarereported
to show variety of biologica activitiesdependingonthe
substituents, thisheterocycle caninducedifferent phar-
macol ogical propertiessuch asantibacteria, antifun-
gal@, antidiabetic¥, cardiotonic!, anticonvul sant™®,
cyclooxygenase and lipoxygenaseinhibitory®. It has
been established that introduction of arylidenemoieties
at different positions of thethiazolidinering enhanced
antimicrobid activity!?™. Also, 2,4-TZD anditsderiva
tiveshasremarkable anti-proliferative effect on vascu-
lar smooth muscl€®l. 2,4-TZD haveactive methylene
group and aremore reactive®, hencemany molecules
arebuild at 5" position (i. e. methylene group) of 2,4-
TZD having great importancein pharmacologica as-
pect. A series of 5-benzylidene-2,4-TZDsare under
dinicd tridsaspotentia phospholipaseA,, inhibitor, dud
COX-2/5-LOX inhibitor and inflammatory agentg®.
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Asaresult of their importance from apharmaco-
logicdl, industrid and synthetic point of view, therehas
been increasing interest in the devel opment of efficient
methodol ogiesfor the synthesis of 5-benzylidene-2,4-
Thiazolidinediones. Generally, 5-arylidene-2,4-TZDs
were prepared by condensation of aromatic a dehydes
with 2,4-TZD in organic solvent. i.e. piperidinein
EtOH™*Y, NaOAcin DMF-AcOH!, ethylenediammo
nium acetatein MeOH™3, piperidineand aceticacidin
toluend'¥, morpholinein AcOH™, polyethylenegly-
col® etc. many of these methods have several draw-
backs such aslow yields, large reaction times, use of
environmentaly unfavorable sol ventsand tediouswork-
up procedure. However, the search continuesfor the
mild, efficient and versatile method for the synthesis of
5-arylidene-2,4-TZDs.

Increasingly, stringent environmenta legidation has
generated apressing need for cleaner methods of chemi-
cal production. For instance, technologiesthat reduce
or preferably, iminatethegeneration of wasteand avoid
the use of toxic and/or hazardous reagents and sol -
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vents'29 thistrend toward green chemistry!?-%, Ne-
cessitatesaparadigm shift from thetraditiona concept
of processefficiency that focusesexclusively on chemi-
ca yield, to onethat assignseconomic vaueto elimi-
nate waste. Solid catalysts such asclays and zeolites,
aredso usedinsynthetictransformetion, rendering them
eco-friendly',

Thezeolitematerial arenaturally available can act
ascaayst?® and can bemodified toenhancetheir cata
Iytic propertiesfor particular applications. It hasbeen
previoudy observedthat treatment or addition of either
phosphorus or a uminum phosphate separately pro-
duced asmdl improvement in certain zeolitecatdysts®.

We haveprevioudy reported the activation of natu-
rd zeoliteanditsapplicationinthesynthes sof finechemi-
cal§%27, |n continuation of our work on the applica-
tionsof AIPO,-modified natural zeolite™ asacatalyst
inorganic reactions, herein, wereport the synthesis of
5-arylidene-2,4-TZDsby Knoevenagel condensation
of 2,4-TZD and substituted a dehydesin the presence
of cataydt.

EXPERIMENTAL

Apparatusand reagents

All thereagents and aromatic a dehydeswere ob-
tainedfrom S. D. FineLtd (Mumbai) and were used as
such. Melting pointswere determined in open capillar-
iesapparatusand are uncorrected. Thereactionswere
monitored by TLC. IR spectra were recorded on a
matrix of KBr with FTIR-4100 (Jasco, Japan) spec-
trometer. *H NMR spectrawere recorded on Varian
NMR spectrometer, Model Mercury Plus (200 MHz)
andthechemicd shiftsaregiveninppmrdaiveto TMS
asaninterna standard.

General procedure for the synthesis of 5-
arylidene-2,4-thiazolidinediones (3a-j)

For each reaction, aromatic d dehydes (1) (5 mmol)
and 2 4-thiazolidinedione(2) (5 mmol) and catadyst (0.2
gm) weremixed in 10 ml equimolar quantity of abso-
lute ethanol and water in a50 ml round bottom flask.
Loosely capped and was heated in an oil bathwith a
temperatureof 75°C for thetime specifiedinTABLE 1
progress of reaction wasmonitored by TLC[hexane:
ethyl acetate (7:3)] after the reaction was compl eted,
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TABLE 1: Synthesisof 5-arylidene-2,4-thiazolidinediones
catalyzed by AIPO -natur al zeolitein agueousalcohol at 75°C

Compd. R Time (min) Yidd® (%) Mp (°C)
(33) H 90 9% 242
(3b) 2-OH 110 84  279-280
(3¢c) 4-OH 100 89 283-285
(3d) 4-OCH3 85 92 238-239
(30) 4-Cl 90 9%  267-268
(3f)  4-N(CHa), 80 94  282-283
(39) 3-NO, 95 92 183184
(3h) 4-OH,3-OCHjs 80 89 198-200
(3)  3-OH, 4-OH 110 79  263-264
(3) 2l 4-Cl 95 77 215-216

aAll the products were characterized by IR, *H NMR, mass spec-
tra and comparisons of their physical characteristics with those
of authentic compounds*!l

the sol vent was evaporated to give crude product, which
waspurified by recrystalization.

Therequired starting materid i.e. 2,4-thiazolidine
dione?® was prepared in an eco-friendly way, by the
reaction of thioureawith monochloroaceticacidin water

RESULT AND DISCUSSION

In order to find the optimum reaction conditions
for ecofriendly synthesisof 5-arylidene-2,4-thiazolidine
diones, we have selected condensation of 4-chloro
benza dehyde(TABLE 1, Entry 3e) and 2,4-thiazolidine
dioneasamodd reactionin presenceof modified natura
zeolite, thereaction was carried out using 1:1 molar
ratio of reactantsin ethanol : water medium and the
results of thissynthetic route arefound to beinspiring.
Inasmilar fashion, avariety of substituted 5-arylidene-
2,4-thiazolidinedioneswere synthesized using different
aldehydesandineach caseit isobserved that thetime
period for condensation was reduced cons derably and
theyield of the products changed to excellent yields
(TABLE 1). Thisindicatesthat the present catal yst ef-
ficiently makesthe condensation reaction much faster
withincreasedyidds.

To determinetherolecatalyst, the samereaction
was carried out in the absence of catalyst. Thedesired
product was not observed after 50 minutes, thisindi-
caesthat catayst exhibitsahigh catayticactivity inthis
transformétion.

The best solvent isno solvent, and if asolventis
needed, it should bewater, which isnon-toxic, nonin
flammable, inexpensive and abundantly available. But
useof water in thisreaction gave only moderateyield
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TABLE 2: Effect of solvent in thereaction of 4-chlor obenzal
dehydeand 2,4-thiazolidinedione (3e)

Entry Solvent  Reaction time Yield® (%)
1 EtOH 120 70
2 CH3CN 120 67
3 H,O 120 73
4 CH,Cl, 120 60
5 EtOH : H,O 70 87
6 CH3CN : H,O 70 80
7 CH2C|2 . Hzo 70 72

aYield refers to isolated product after recrystallization
TABLE 3: Recovery and reuseof catalyst in thereaction of
4-chlor obenzaldehydeand 2,4-thiazolidinedione

Run no. Yield® (%)
1 96
2 94
3 94
4 93
5 94

aYield refers to isolated product

of products(73%) (TABLE 2, entry 3). Sowestudied
theeffect of different solventson synthesisof 5-arylidene-
2,4-thiazolidinediones and resultsare summarizedin
TABLE 2. Among them EtOH: H,0 (1:1) wasfound
to bethemost efficient with respect to short reaction
timesand maximum yield of products. Aldehyde com-
pounds, which havedectron donating or e ectron with-
drawing groupswere used and as expected, in all the
cases 5-arylidene-2,4-thiazolidinedione derivatives
obtainedingoodto excdllent yield.

Thereusability of the catalyst isimportant for the
largescaleoperation and industrid point of view. There-
foretherecovery and reusability of catalyst wasexam-
ined. Thecatalyst was separated and reused after wash-
ingitwith n-hexaneand drying at 70°C. Thereusability
of the catalyst wasinvestigated in the reaction of 4-
chlorobenza dehydewith 2 4-thiazolidinedione (TABLE
1, entry 3e) inthe presence of catalyst. Theresultsil-
lustrated in TABLE 3 showed that the catalyst can be
used fivetimeswithout much lossin activity.

In conclusion, we have described asimpleand effi-
cient method for the synthesis of 5-arylidene-2,4-

(0]

thiazolidinediones. The easy work-up procedure, non-
toxic cost efficiency providing recyclability of thecata:
lyst, excellent yieldsmakethismethod avaid contribu-
tiontotheexisting methodologies.

Spectral data of selected compound

3a: IR (KBr): 3155 (NH), 3049, 879 (CH: arométic),
2868 (CH: aliphatic), 1739, 1691 cm*(C= 0O).
'HNMR (CDCI /DM SO-d,): 8.27 (1H, s, NH), 7.86
(1H, s, CH), 7.26 (5H, m, aromatic protons). MSm/z
(%): 206 (M+1).

3d : '"HNMR (CDCI/DMSO-d,): 3.73 (3H, s,
OCH,), 7.26 (4H, m, aromatic protons). MSm/z (%):
236 (M+1).

3f : 'HNMR (CDCI./DMSO-d,): 2.85 (6H, s, CH,),
7.26 (4H, m, aromatic protons). MS m/z (%): 249
(M+1).
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