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ABSTRACT

Thiazolidinones, among the various heterocyclic compounds has drawn attention because of its various
pharmacologically activities associated with it. A lot of research work has been done on synthetic schemes and
biological activities of various thiazolidinone derivatives over the years. This review article focuses on the
pharmacological profile of thiazolidinone and its derivatives with examplesin form of figures.
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INTRODUCTION

Heterocyclic compounds are the essential part efmital and life sciences. Thiazolidinone belongoimportant
group of heterocyclic compounds containing sulfad anitrogen in a five member ring. Thiazolidinonase

saturated form of thiazole, that have an atom Btisat position 1, an atom of nitrogen at posit®and a carbonyl
group at position 2, 4, or 5. Substituents in the32, and 5-positions may be varied, but the gadifference in
structure and properties is exerted by the grotgziad to the carbon atom in the 2-position. 4-Adlidinones are
derivatives of thiazolidine with a carbonyl groupthe 4-position. The carbonyl group of thiazolate is highly
unreactive while when 4-thiazolidinone reacted vi#twesson'’s reagent gives corresponding 4-thioneateves.

There are various biologically active heterocyc@npounds which contain various heteroatoms sudtitasgen,
sulphur and oxygen. 4-Thiazolidinone is an impdrtaniety as it has almost all types of biologicetities which
has encouraged interest for further synthesizingers¢ new compounds containing various heterocygtigs,
attached to 4-thiazolidinone moieties. The divebselogical activities include anti-inflammatory, @gesic,
antimicrobial, anti-proliferative, antiviral, antiovulsant, anti-diabetic, antihyperlipidemic, cangiscular, anti-
tubercular, antifungal, antibacterial and antituractivity on leukemia, melanoma, lung, colon, CNarian, renal,
prostate and breast cancers cell lines.

Thiazolidinones go through different types of r@ats to give other heterocyclic compounds. Eg. Zdia,
benzimidazole, thiopyrano- thiazolone, benzodiazepiriazoles, benzothiophenes.

BIOLOGICAL ACTIVITIESOF THIAZOLIDINONE DERIVATIVES

ANTIVIRAL

A novel series of 5-arylidene-4-thiazolidinones &vaynthesized by I. Kucukgtizel al. and were evaluated as
HCV NS5B polymerase inhibitors. Compound 1A wasiito be most active antiviral agent [1].

A new series of 1,3-thiazolidin-4-one derivativeeres prepared, characterized and evaluated for theititro
antibacterial, antifungal, and anti-viral activitidoy Ravichandraret al. Structure—activity relationship studies
revealed that the nature of the substituents aRthad 3 positions of the thiazolidinone nucleud hasignificant
impact on the in vitro antimicrobial and anti-virattivity of these classes of agents. CompolRdwvas found to
have good antiviral activity against Influenza ANBsubtype and Influenza B [2].
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G.S. Hassamt al. designed and synthesized a new series of 1-adghthigzolidinone derivatives. From which
some were evaluated for antiviral activity againgrpes simplex typel (HSV-1) grown on Vero Africgreen
monkey kidney cells. The results showed that soorepounds showed antiviral activity and derivativ@ was
most active [3].

V. Murugesanet al. performed comparative molecular field analysis NIE@\) and comparative molecular
similarity indices analysis (COMSIA) based 3D QSafRdy of 2,3-diaryl-1,3-thiazolidin-4-one derivagias HIV-
1 reverse transcriptase (HIV-1 RT) inhibitors usigtpbal minima and crystal structure conformatidios
understanding the structural requirements of tlsiitors which provided predictive and diagnostalue for the
modification of thiazolidin-4-one analogues. Thestactive compound was found to Hi# [4].

A novel series of thiazolidin-4-ones which has adrdophobic substituent at 5-position on the 4,6-
dimethylpyrimidine ring at N-31E(a-i)& 1F(a-i)] were designed for QSAR studies and synthesized.iyhenet
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al. which were then evaluated as HIV-1 reverse traptases inhibitors and showed that some of the new
compounds effectively inhibit RT activity [5].

A series of novel thiazolidin-4-ones having a lipdic adamantyl substituent at position 2 or 3 weyathesized by
J. Balzariniet al. and were evaluated for their inhibitory activitganst HIV-1(llIB) and HIV-2(ROD)-induced
cytopathicity in CEM cell culture€Compound 1G showed good anti-HIV activity [6].

V. Ravichandraret al. performed 3D-QSAR study of 96 molecules to expltdre structural requirements of
thiazolidinone derivatives which indicated that 2’, 6” substituted aromatic rings of thiazolidiremsare important
for anti-HIV activity, which can efficiently guidfurther modification of thiazolidinone analogs [7].

A novel series of 2,3-diaryl-1,3-thiazolidin-4-oderivatives were synthesized by Rawahl. and were evaluated
for their ability to inhibit HCV NS5B1H, 11 and 1J were more potent, displaying over 95% inhibitionN$5B
RNA polymerase activityn vitro [8].

J. Balzariniet al. synthesized a series of novel thiazolidin-4-onearing a lipophilic adamantyl substituent at
position 2, and versatile substituents on the gd@roatom of the thiazolidine ring, several compaueghibited a
potent anti-HIV-1 activityCompound 1K was found to be most active [9].

ANTIDIABETIC

A series of 5-(carbamoylmethoxy)benzylidene-2-dxoko-4-thiazolidinone derivatives were synthesidnd R.
Maccariet al. as inhibitors of aldose reductase (AR), enzymeclvtplays a crucial role in the development of
diabetes complications as well as in the inflammafrocesses associated both to diabetes mellitdsta other
pathologiesCompound 2A was found to be most active [10].

A new series of 2-hydrazolyl-4-thiazolidinone-54zaxylic acids with pyrazolyl pharmacophore was bgsized by
M. R. Bhosleet al. and evaluated for the antihyperglycemic activitysucrose loaded rat model and among those
compound®B, 2C and2D displayed good antihyperglycemic activity [11].

A series of thiazolidinone derivativd®E) was synthesized and evaluated for their hypoglyceamtivity using
alloxan-treated female albino mice by Faidallahetal [12].

Kini and Ghate studied the oral hypoglycaemic dtgtiof some new thiazolidinone derivatives (2F) dadnd that
electro-negativity is responsible for variatiorhiypoglycemic activity [13].

A new series of 5-arylidene-2-thioxo-4-thiazolidimoderivative$2G) were prepared by Maccari, &.al. and most
of the compounds were found to be moderate in aldeductase inhibitory effects at low micromolase®[14].

Liu et al. studied a series of thiazolidinone-substitutecheipyl scaffold as PTP1B inhibitors and reported tha
introduction of the 4-oxothiazolidine-2-thione miyiesshowed better inhibitory activity against PTPIRBmpound
2H showed good results [15].

Ottana, Aet al. synthesized a novel thiazolidinone series and fabatiunsubstituted derivati@l) at para position
of the distal phenyl ring proved to be most activéhis series as antidiabetic agent [16].
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ANTICANCER
K. S. Sharath Kumaet al. studied 2,3 disubstituted 4-thiazolidinone defixgg for antiproliferative and tumor

inhibitory activity and found that compouB& was most active [17].

A new series of 2,3 disubstituted 4-thiazolidin@realogues was synthesized by K. S. Sharath Kwnal. and
antiproliferative effect on human leukemic cellsswavaluated. Compoun8B displayed potent activity against
Nalm6, K562, Jurkat cells [18].

Mohd Rashicet al. designed and synthesized some new pyrimidine eldibthiazolidin-4-one derivative8¢) and
their in vitro anticancer activities were screem@dNational Cancer Institute (NCI), USA against NCI 60 cell
lines which showed good to remarkable anticancevity [19].

A new series of 2,3-diaryl-4-thiazolidinone analogas synthesized by J. Wet al. and evaluated for their
antiproliferative properties against tumor celllfjeration and migrationln vivo study indicated that compouB®
suppresses tumor growth and metastasis as welba®ope survival rate [20].

S. Avdieievet al. screened new thiazolidinone derivatives and fatinadl this is a novel group with promising anti-
tumour compounds which inhibited proliferation oM cells3E and3F were found to be most active [21].

D. Havrylyuk et al. synthesized a series of novel 5-pyrazoline sulistit 4-thiazolidinones and evaluated for their
anticancer activity in vitro. Among the8G and 3H were found to be the most active [22].
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M. Salaet al. synthesized 2,3-thiazolidin-4-one derivatives froesveratrol (RSV) and evaluated for cytotoxic
activity of on human breast cancer cell lines. Theult indicated that some of thiazolidin-basedveestrol
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derivatives may become a new potent alternativé ftmothe treatment of human breast cancer. Thet motve
compound wa8l [23].

Dmytro Havrylyuket al. synthesized some novel 4-thiazolidinone derivatisad were screened for thairvitro

antitumor activity by the National Cancer Institufehe most effective anticancer compowBidwas found to be
active emphasizing the importance of the presemck pmsitioning of a central linker (4-thiazolidiremoiety)
between two terminal heterocycles (indolone anémyline) [24].

A new series of thiazolidinone substituted benzsble-6-carboxylic derivatives was prepared by PPfabhuet
al. and were screened for théirvitro anticancer activity by MTT assay on human cervgaaicer cell line (HelLa)
cell lines. Compoun8K exhibited most significant activity [25].

H. Paulikovéet al. synthesized three new acridine—thiazolidinonevagities and studied their interactions with calf
thymus DNA and a number of cell lines (leukemidsélL-60 and L1210 and human epithelial ovariancearcell
lines A2780)3L was found to have highest activity in cytotoxict$g26].

D. Kaminskyyet al. synthesized a new series of spiro[thiazolidinorHi$ congugates and were screenedgitro
for anticancer activity in the National Cancer ituge. Compoun@M and3N were found to be more active [27].

A series of novel 4-thiazolidinone was designed symthesized by S. Wareg al. and30, 3P, 3Q were evaluated
for cytotoxic activitiesin vitro against three human cancer cell lines including29T(human colon cancer), H460
(human lung cancer), MDA-MB-231 (human breast canlog MTT assay [28].

ANTIINFLAMMATORY

Two series of new thiazolidin-4-one derivatives evelesigned and synthesized by K.R.A. Abdelletiél. which
were evaluated for their in vitro COX-2 selectivapd anti-inflammatory activity in vivo. Compounda and 4B
showed the best overall in vitro COX-2 selectiatyd in vivo activities [29].

R. Maccari et al. synthesized a series of 5-(carbamoylmethoxy)bétenyé-2-oxo/thioxo-4-thiazolidinone
derivatives as inhibitors of aldose reductase (ARxyme which plays a crucial role in the developinoé diabetes
complications as well as in the inflammatory preessassociated both to diabetes mellitus and &r ptthologies.
Compound4C proved to be most active compound [30].

J. Huet al. synthesized and biologically evaluated four nerieseof novel thiazolidinone derivatives and scexkn
for anti-inflammatory activities. Compound® and4E inhibited LPS-induced TNk-and IL-6 release in a dose-
dependent manner [31].

Novel 5-arylidene-2-(1,3-thiazol- 2-ylimino)-1,3i#zolidin-4-ones were synthesized and biologicalluated for
dual anti-inflammatory/antimicrobial activity by Apostolidis et al. Compound4F is the most potent LOX
inhibitor, whereas compourf> presents the highest anti-inflammatory activitgd &% COX-1 inhibition [32].

A novel Indolyl 4-thiazolidinones bearing thiadiaginucleus was synthesizbg D.P. Anekal and J.S. Biradar
and then selected compounds were evaluated fogesialand anti-inflammatory activities. Compoudéis 41 and
4] found to have significant activity [33].

A series of 4- thiazolidinone derivatives were $ysized from 4-amino benzoic acid by M. Sugumagtead. The
two synthesized compounds were screened for didgirimatory and analgesic activity. Compoufid, showed
better activity due to the presence of electronatiog group such as hydroxy group at the 2nd positf 4-
thiazolidinone [34].

O. Unsal-Taret al. designed a series of novel 2-aryl-3-(4-sulfamayéthylsulfonylphenylamino)-4-thiazolidinones
as new selective cyclooxygenase-2 inhibitors. Tésighed compounds with reasonable binding modeshayid
docking scores were synthesized. Compouhidseind4M which have methyl group on the phenyl ring were tmos
potent [35].
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ANTIALZHEIMER

A new series of novel N-alkyl/aryl substituted #aéidinone arecoline analogues designed and syimtdeebyC.T.
Sadashivaet al. and screened for muscarinic receptor 1 agonistlaneédmer’'s dementia models. Compousél
which contains diphenylamine moiety attached tof fhimzolidinone was found to have maximum actiyBg].

J.N.N.S. Chandrat al. synthesized a series of arecoline thiazolidinomésich were evaluated fom vitro

muscarinic receptor binding studies andivo pharmacological evaluation of memory and learnmgale Wistar
rats. Four derivativesB, 5C, 5D and5E showed significant activity [37].

5B 5C 5D S5E
(j/k@ Q 07 = " CHq —< ~(CHa)g~CHs OCHS

5A

ANTI-ANXIETY

Pejovic A. et al. prepared a small library &f-substituted 2-ferrocenyl-1,3-thiazolidin-4-or@&#&-M) and evaluated
for anxiolytic properties in differerih vivo models as novel GABAbenzodiazepine-binding site ligands. Study
showed that incorporation of the ferrocene core far@tuning of the distance between the thiazobdie core and
an additional aromatic ring were crucial structuesjuirements for the observed anxiolytic effe@][3
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ANTIPSYCHOTIC AND ANTI-CONVULSANT

Velmurugan. Vet al. synthesized and investigated the anticonvulsativitgcof thiazolidinone derivatives using
maximal electroshock-induced seizure (MES) in niiteéch showed better activity. Compoudd was found to be
most active [39].

J. Dwivediet al. synthesized a series of thiazolidinone derivatiaed evaluated for antiepileptic activities using
maximum electro seizure method. CompoidBdhaving good lipophilicity was found to be mostiaei40].

Kaur et al. synthesized novel substituted thiadiazolylazetidii and screened for their anticonvulsant acésitilt
was concluded that among the various derivati@showed promising anti-convulsant activity [41].

Shingalapuret al. prepared a series of 4-thiazolidinones contairfirgercapto benzimidazole moiety and were
screened for in-vivo anticonvulsant activity by Naal Electroshock (MES) model. The compou 7E, 7F
and7G exhibited potent anticonvulsant activity [42].

Mahendra R. Shiradkaet al. synthesized two new series of clubbed thiazolid#darbituric acid and
thiazolidinone—triazole derivatives which were tteraluated for their anticonvulsant activity in tanimal models
of seizuresyiz. maximal electroshock seizure (MES) and subcutanpentylenetetrazole (scPTZ) and found with
no or less neurotoxicity. They exhibited excellamtticonvulsant activity in both animal models ofizsee.
CompoundgH, 71, 7J and 7K exhibited maximum activity [43].

A series of 5-[(2substituted phenyl‘dbxothiazolidin-3-yl)amino]-2-oxo/thiobarbituric acids was synthesizby
A. Agarwalet al. which wassubjected for in vivo studies for anticonvulsantl @atute toxicity studies. Compounds
7L and7M were most potent compounds [44].

Aysel Gursoyet al. synthesized two regioisomer series. From the séne compounds were selected and subjected

to anticonvulsant activity tests using the maximlelctroshock seizure (MES) and subcutaneous pantétseizure
(ScMet) tests.CompouritN showed promisingly active [45].
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Md. Mushtaquest al. synthesized a series of thiazolidinone derivatiwese synthesizedcreenedn vitro against
HM1:IMSS strain ofE. histolytica. Some of the compounds showed better antiamoehigta than reference drug
metronidazole with low cytoxicity. Compouné4, 8B, 8C and8D showed good activity with low toxicity [46].
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V. Sriramanet al. investigated in detail the ability of thiazolidim® derivative9A to activate FSH signalling and
learn the barriers that preclude development af deirivative for clinical purposes. The resultsvebad that it was
FSHR allosteric modulator but with poor oral FSldetor modulator [47].

A potent analog9B of thiazolidinone-based follicle-stimulating horne (FSH) agonists, which contains an
additional 5-alkyl substituent, was prepared aralated in a Chinese hamster ovary (CHO) celltlirae expressed
recombinant human FSH receptor (FSHR) and a lwstereporter gene regulated by a cAMP responsesatem
(CRE) by Areyet al. The derivatives also showed good potency in tR&EQiciferase assay [48].

Jetteret al. evaluated few 5-alkylated thiazolidinones derivasivas FSH receptor agonist and the replacemehé of t

5-hydrogen(9C) with a 5-methyl moiety9D) lead to increased agonist activity while replaceteth allyl moiety
displayed full agonist efficacy [49].
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CYSTIC FIBROSIS

Sonawanet al. synthesized a series of 3-[(3-trifluoromethyl) pyig5-[(3-carboxyphenyl)methylene]-2-thioxo-4-
thiazolidinone(10A).Greatest CFTR inhibition potency was found for B3Cand polar group-substituted-phenyl
rings, and a thiazolidinone core [50].

. Linker 2

Linker 1 Best: C=C

Best: Ph-N Weak: CH-CH,

Inactive: Ph-CH,-N ﬁ

|/| o H Ring C

Ring A Best: 3-COOH
Best: 3-CF; 7 Good: 2/3-COOH, 3,5-DiBr2-4-OH
Good: 2/4-CF3, 4-Cl-3-CF N ¢ o Inactive: -(C=0)OR, -(C=0)ONHR, 4-NMe,
Inactive: COOH,SO3Na, OH >//

Ring B
Best: Thiazolidinone
Inactive: Thiazole,thiadiazole

Best: S
Inactive:NH

Active: O,S

ANTITOXOPLASMA GONDI|I

Liesenet al. synthesized three new series of compounds froml é&imethyl-1-H-imidazole-4- carboxylate):
acylthio-semicarbazide analogs, 4-thiazolidinonal@gs(11A) and 1,3,4-thiadiazole analogs. The majority of the
tested compounds showed excellent ahtgondii activity [51].

De Aquinoet al. synthesized a new series of 2-[(phenylmethyleyeydzono]-4-oxo-3-phenyl-5-thiazolidineacetic

acids (11B). The in vitro anti-T. gondii activity of synthesized compounds was evaluated ey promoted
decrease in the percentage of infected cells lgadiparasite elimination [52].
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Synthesis and evaluation of anfi. gondii activity of 4-thiazolidinones derivative$11C) substituted at
arylhydrazone moiety with electron-withdrawing dearon-donating groups, and at N- 3 position viithmethyl,
ethyl and phenyl substituents has been reporteR. i, Tenoriaet al [53].

HOOC

ANTIOXIDANT

B. Sarkanjet al. synthesized a series of thiazolidinone derivatii2& and investigated their antioxidant, metal-
chelating and antifungal activities which were camgul to the activity of the starting material, ®ioxy-4-
methylcoumarin, and were proven to possess potgiaxgdant and antifungal activity [54].

Florentina Geanina Lupasetial. synthesized new benzylidenethiazolidin-4-one @giwes andn vitro antioxidant
potential was evaluated according to the ferricuoat power, the total antioxidant activity and th®@PH and
ABTS radical scavenging assays. All derivativesevaund to be more active than their parent thidizok-ones
[55].

A series of sydnonyl substituted thiazolidinoneiviives were synthesized byl.-H. Shih and F.-Y. Keand
evaluated for their antioxidant activity. The amtaant activity of derivative42C have been found to exhibit the
significant DPPH (1,1-diphenyl-2-picrylhydrazyl)diaal scavenging activity, comparable to that ¢&wiin E [56].

Ry

= N~ R/Ar

(0]
"o o“m )\ S R
)\/ HsC H s —\ R
3t~ N N\ 2
R/Ar = methyl, ethyl, phenyl, p-tolyl, p-methoxyphenyl )"\‘\ I \
0" "N N

12A
12B

R, =H,Cl
Ry = H. F(4), CI(4), Br(4), OH(4), N(CH3)x(4), NO»(2)

N " § — fkocsz § = ]\©

Ar= C6H5, p-CHgCGH4, p-CH3-OCBH4, p-Csz'OCGH4

ANTITUBERCULAR

P. Samadhiyat al. synthesized a new series of N-[2-{2-(substitutextyyl)-4-oxo-5-(substitutedbenzylidene)-1,3-
thiazolidine}-iminoethyl]-2-amino-5-nitrothiazoleedivatives13A, which were screened for antitubercular activity
by screening againdlycobacterium tuberculosis. All the derivatives showed good activity [57].

A series of compounds 4-oxo-thiazolidine derivadiu@B were synthesized by D.R. Godhaial. and were
screenedn vitro for antitubercular activity againdtlycobacterium tuberculosis H37Rv and all were found to be
moderately active [58].

Naruteet al. did QSAR study on a series of (substituted 1, Bdio) 4-thiazolidinones bearing benzothiophene
nucleusl3C, for antitubercular activity which was carried dayt taking into consideration various physicocheahic
descriptors. Two models were selected which higlilsgpme common important features i.e. bulky stid&in and
high neucleophilic nature of compounds that inceesmstitubercular activity [59].
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Pyrimidine based thiozolidinonesl3D) were synthesized by K. H. Chikhalie al. and were tested for
antitubercular activity again®. Tuberculosis [60].
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\> 3NO,CeHy, 2NO,CgHy, 4CH,0CeH,,
4CH3CgH,, 4HOCgH,
HN
Ar
N
o< 1
i//s
HC< 13A
Ary

a  HS
F S H
0 Cl Q 7& H
) N 13C
NT ST NN R=3-Br-CgH,, 3-Cl-CgHy, 3,4-(OCHs),-CyHa,4-OCHs-CqHa,
138 © o)\/

=3-
3-OCHa3-40H-CgHz, 4N,N-(CHz)o-CeHa, 3-OCgHs-CgHa,
4'S'CH3'CGH4, 3,4,5'(OCH3)3'C6H2

Ar=4CICgH,, 3CICgH,, 2CICgH,, 4NO,CgH,, 3NO,CgH,,
2NO,CgHg, 4CHz0CgH,, 3HOCGH,, 2HOCgH,,4FCgH,

OCH;

cl O O OCH;
= OCH,

R=3-NH,CgHj, 4-N(CH3),CgHg, 2-NO,CgHy, 2-CICgH,, 2,4-(Cl),CgHz,4-FCgHj, 2-OCHzCgHy, 4-OCH3CgH,, 3,4,5-
(OCH3)3CgH,, 2-OHCGH,

ANTIMICROBIAL ACTIVITY

N.C. Desai and Amit M. Dodiya synthesized a seofe2-(2-chloro-6-methyl(3-quinolyl))-3-[2-(4-chlophenyl)-4-

oxo(3-hydroquinazolin-3-yI)]-5 [(aryl)methylene]3tthiazolidin-4-oneg14A). In vitro antimicrobial activity of the
compounds were screened against some bacteriauagd Some derivatives bearing chloro or hydroxsdup

exhibited very good antimicrobial activity [61].

Some novel derivatives of 4-thiazolidinone werepared and evaluated for their in vitro antimicrolaativity
against some strains of bacteria and fungi by Aeat al. All the synthesized compounds showed significant
biological activity against the tested microorgamés14B and 14C were found to be most effective compounds
[62].

P. Samadhiyat al. synthesized a new series of N-[2-{2-(substituteipit)-4-oxo-5-(substitutedbenzylidene)-1,3-
thiazolidine}-iminoethyl]-2-amino-5-nitrothiazol¢14D).All the synthesized compounds were screened feir th
antibacterial and antifungal activities against saalected bacteria and fungi [57].

Synthesis of new series of 3-(4-chloro-2-hydroxyphe2-(substituted) thiazolidin-4-one was carrieat by D.N.
Pansaret al. and were screened for antimicrobial activity. Amdhe synthesized compountiE, 14F, 14G, 14H
were found to be a broad spectrum molecule actjainat all bacterial and fungus strains tested.[63]

Novel 5-arylidene-2-(1,3-thiazol- 2-ylimino)-1,3i#zolidin-4-ones were synthesized and biologicalluated for
their antimicrobial and antifungal activities aggtia panel of Gram positive, Gram negative bactrghmoulds by
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I. Apostolidiset al. All tested compounds exhibited better antimicrbbigivity than commercial drugs, bifonazole,
ketoconazole, ampicillin and streptomycldl was found to be most active as antibacterial aj@jt

J. Dwivediet al. synthesized a series of thiazolidinone derivatiaed evaluated for antibacterial activity against
two pathogenic strain€E( coli and B.subtilis) and the antifungal activity was evaluated againg&t pathogenic
strains A. niger and A. flavus).Compound14J having good lipophilicity is found to be most aetiagainst all
bacteria and fungi except subtilus for which compound4L showed highest activity ard flavus for which 14K
showed good activity [42].

A novel series of thiazolidinone derivatives wasitbgsized by D. Patedt al. and then evaluated for their
antimicrobial activity against eight bacterial #tsa (Staphylococcus aureus, Bacillus cereus, Escherichia coli,
Pseudomonas aeruginosa, Klebsiella pneumoniae, Salmonella typhi, Proteus vulgaris, Shigella flexneri) and four
fungal strains Aspergillus niger, Candida albicans, Aspergillus fumigatus, Aspergillus clavatus). Compound
containing electron withdrawing group like chloftuoro as substituent on phenyl ridgM, 14N, 140, and 14P
showed significant activity against both the gramsifive as well as gram-negative bacteria and camgal2o
having electron donating group methoxy as substitwm phenyl ring also showed good activity againsth
bacterial strains (gram-positive and gram-negativ@mpoundsl4M, 14N, 14Q depicted significant activity
against fungal starins [64].

The antimicrobial activity was evaluated for a esriof novel spiro[indole-thiazolidine]spiro[indopsran]
derivatives by R. Sakhujet al., in vitro with respect to three Gram-positive tegia S aureus, B. subtilis, and
Saphylococcus epidermis), four Gram-negative bacterig.(coli, P. aeruginosa, S typhi, and K. pneumoniae). Most

of them showed moderate actinity and compouR showed pronounced activity almost equipotent to
Ciprofloxacin with respect to Gram-positive and @raegative bacteria [65].

N. H. Metwally et al. synthesized many thiazolidinone derivatives. Coamgb N-(2,3,4,6-tetra-O-acetyl-b-D-
glucopyranosyl)-5-[(3-(4-bromophenyl)-1-phenyl-1rpzol-4-yl) methylene]-2-thioxo-4-thiazolidinone 14s
exhibited good activity against E. Coli [66].

A.P. Liesenet al. synthesized 4-thiazolidinone derivatives and eatgld against variety of pathogens for their
antibacterial and antifungal activity. The ressl®wed that derivatives possessed weak antibdcedaantifungal
activities compared to standard drugs chloramploéaied rifampicin for antibacterial activity andt&eonazole for
antifungal activity. Compoun@4T showed good activity againBt Subtilis [67].

Novel 7-(2-substituted phenylthiazolidinyl)-benzoay-2-one derivatives was reported by P.M. Roedadl. and
were evaluated against various bacterial and fusgrains. The results showed that most of the camg®
exhibited good antibacterial and antifungal acyivas that of standard antibiotics Ciprofloxacin @dseofulvin.
Compoundl4U found to be the most active derivative [68].

A. Upadhyay et al. synthesized N-[(4-ox0-2-substitutedaryl-1,3-thigdine)-acetamidyl]-5-nitroindazole
derivatives and screened them for antibacteriaiicagainstE. coli, B. subtilisand S. typhi and antifungal activity
againstA. flavus, P. citrinum and F. oxysporum. Compoundd4V and14W in which a nitro group was present at
ortho and meta positions of the aryl ring, respetyi possessed stronger antibacterial and antifiaxgivity against
all tested strains [69].

A novel series of 4-thiazolidinones was preparedNoB. Patel and F.M. Shaikand were screened for their
antimicrobial activity. Compounti4X revealed highest antibacterial activity agastherichia coli [70].
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Ar
14E 4-methylphenyl
14F 2,4-dimethoxyphenyl
14G 4-hydroxybenzyl
14H 4-methylthiazol-5-yl

[’3 S Br

ArzAr]_:SUbStituted phenyl ring:C6H4, 4C|C6H4, 3C|C6H4, 2C|C6H4, 4BI‘C6H4, 3BI‘C6H4, 2BrC6H4,4N02C6H4,
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CONCLUSION

Thiazolidinone is a biologically important compouawld thus, it attracts various medicinal chemistshis review,
pharmacological activities of various thiazolidieoderivatives has been done.
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