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Abstract

Thiazole, a unique heterocycle containing sulphur and nitrogen atoms, occupies an important place in
medicinal chemistry. It is an essential core scaffold present in many natural (Vitamin B1- Thiamine)
and synthetic medicinally important compounds. The versatility of thiazole nucleus demonstrated by
the fact that it is an essential part of penicillin nucleus and some of its derivatives which have shown
antimicrobial (sulfazole), antiretroviral (ritonavir), antifungal (abafungin), antihistaminic and antithy-
roid activities. The synthetic importance of thiazole derivatives, its reduced forms and condensed de-
rivatives have been increased much by their recent applications as anticancer (tiazofurin), anthelmin-
tic, vulcanising accelerators (mercaptobenzothiazole) and photographic sensitizers. Thiazole chemi-
stry has developed steadily after the pioneering work of Hofmann and Hantsch. Bogert and
co-workers made significant contribution to expand this field. Mills established the importance of
thiazole ring in cyanine dyes which is used as photographic sensitizer. Benzothiazole, a fused deriva-
tive of thiazole have also proved its commercial value. Present review describes chemical and biolog-
ical importance of thiazole and its condensed derivatives with an emphasis on recent developments.
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Introduction and review of literature:
Thiazolidinones

Thiazolidinones are five membered aliphatic heterocycles containing sulphur and nitrogen at positions
1 and 3 and carbonyl group at position 4 in the same ring. It is also known as 4-oxo-
thiazolidine.Thiazolidine (1) with a carbonyl group at 4-position is known as 4-thiazolidinone (2) or
4-oxo-thiazolidines (2). Substituents at position 2, 3 and 5 are known and such a group can form al-
kyl, aryl or aryl-alkyl thiazolidinone (3). The oxygen attached to C-2 would make 2,4-thiazolidinone
(4) [1-4]. Sulphur atom attached at C-2 makes rhodanine(5) and imino group from 2-imino-4 thiazoli-

dinediones(6).
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Synthetic aspects of thiazolidine

SomeN-(1,3-benzothiazol-2-yl)-2-[(4-0x0-2-phenyl-1,3-thiazolidin-3-yl)amino]acetamide (7) were
synthesized by Srivastava and coworkers [5]. All the compounds show antimicrobial activity.
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Ethyl 2- bromo propionate or benzyl 2-bromo acetate cyclized with enamino lactones in the presence
of absolute ethanol containing 3 equimolars of anhydrous sodium acetate and acetic acid as catalyst,
afforded the derivatives of 4- thiazolidinones[6](8).
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Methyl 2-bromo-3-(4-fluorophenyl)propanoate react with (NH,),CS in the presence of NaOAc gave
substituted 5-(4-fluorobenzyl)-2-imino-1,3-thiazolidin-4-one [7] (9) compounds.
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Thiosemicarbazoneswere reacted with various reagents, such as diethyl-2-bromomalonate, thioglyco-
licacid, and acetic anhydride, to afford heterocyclic substituted thiazolidinonederivatives [8] (10) and
(11)respectively.
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Pharmacological aspects: The chemistry of thiazolidin-4-one ring systems is of considerable interest
as it is a core structure in various synthetic pharmaceuticals displaying a broad spectrum of biological
activities|9]Thiazolidin-4-one derivatives are known to exhibit diverse bioactivities such as antidiarr-
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heal [10] anticonvulsant [11] antimicrobial [12] antidiabetic [13] antihistaminic [14] anticancer [15]
antiHIV [16] Ca*" channel blocker [17] PAF antagonist [18] cardioprotective [19] anti-ischemic [20]
cycloxygenase inhibitory [21] anti-platelet activating factor [22], non-peptide thrombin receptor anta-
gonist [23] and tumor necrosis factor-o antagonist activities [24]. 2-Imino-thiazolidin-4-ones have
also been found to have pharmacological activities [25-27]. Many thiazolidine derivatives have been
demonstrated to possess antibacterial [28] antifungal [29,30] anticonvulsant [31] anticancer [32] and
antituberculosis [33] activities. In addition, thiazolidines have been reported as novel inhibitors of the
bacterial enzyme Mur B that was precursor acting during the biosynthesis of peptidoglycan [34]. Fur-
thermore, antibacterial [35], antifungal [36], insulin releasing [37] carbonic anhydrase inhibitory [38],
antiinflammtory [39], cardiotonic [40], antimicrobial [41] and antitumor [42] properties of sulfamoyl
moiety were described.

Antitubercular activity

Basawaraj and coworkers synthesized derivatives of 3-{[-1-(5’-Chloro-3’-methyl-1’-benzofuran-2’-
yl)ethylidine]amino } -2-substitutedphenyl-1,3-thiazolidin-4-ones [43](12) from 5-Chloro-3-Methyl
benzofuran. The synthesized compounds were screened for their antitubercular, antimicrobial and an-
ticonvulsant activities.

CHj,
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2-Aryl-3-(4'-a-methoxyiminocarbomethoxymethylthiazol-2'-yl)-5-H-4-thiazolidinones (13) and 2-
aryl-3-(4'-a-methoxyiminocarbmethoxymethylthiazol-2'-yl)-5-methyl-4-thiazolidin-ones (14) were
synthesized by Parekh and coworkers [44]. All the compounds reported were tested in vitro for their
antimicrobial and antifungal activityagainst various microorganisms under identicalconditions. Com-
poundsshowed 80-90% inhibition against Mycobacteriumtuberculosis H37 RV.
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Chikhaliaet al [45] have synthesized some pyrimidine based thiazolidinones(15) compounds and
tested for their antimicrobial and antitubercular activity.
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Anticancer activity

Gududuruer a/ [46]described the synthesis and biological evaluation against prostate cancer cells of
some 2-aryl-4-oxo-thiazolidin-3-yl amides (16), (17) and (18). The antiproliferative effects of synthe-
sized compounds were examined in five human prostate cancer cell lines (DU-145, PC-3, LNCaP,
PPC-1, and TSU). Three potent compounds have been detected, which are effective in killing prostate
cancer cells with improved selectivity compared to serine amide phosphates.
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A series of 2-(5-((5-(4-chlorophenyl)furan-2-yl)methylene)-4-oxo-2-thioxo thiazolidin-3-yl) acetic
acid[47](19) derivatives were synthesized by the coupling of different amines containing aliphatic,
substituted aromatic, and heterocyclic moieties. The compounds have shown good antitumor and anti-
angiogenic effects against transplantable mouse Ehrlich as cites tumor. Further studies on the thiazo-
lidinone derivatives are of great importance because the compounds may lead to potential therapeutic
agents for treatment of cancer.
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Samianes and co workers[48] have synthesized 2-thioxo-2,3-dihydro-thiazoles (20) and 2-thioxo-2,3-
dihydro-6H-thiazolo[4,5-d]pyrimidin-7-ones (21). The compounds were evaluated for their in vitro
anti-HIV, anticancer, antibacterial, and antifungal activities. Some compounds, showed weak activity
against breast and lung cancer. Thiazolidinone amides, carboxylic acids, serine amides were synthe-
sized and tested for possible anticancer activity[49-54].

R=CH,CH,, CH,, 4-CICH,

67 6T

Anti HIV

2-Adamantyl-substitutedthiazolidin-4-ones (22) were synthesized by Balzariniet a/[55] and evaluated
for activity against HIV-1 (IIIB) and HIV-2(ROD) in CEM cell cultures, by taking Nevirapine as ref-
erence compounds.
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Rawal hasreported 2-(2,6-dibromophenyl)-3-heteroaryl-1,3-thiazolidin-4-one (23) derivatives. A posi-
tive correlation between size of the halogen substituent and HIV-RT inhibitory activity was taken as
for the synthesis[56].
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A series of 1,3-thiazolidin-4-ones (24) were synthesized by Ravichandran and his co-workers[57] and
evaluated against anti HIV activity.
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Nilanjanet @l[58] have synthesized many derivatives of 3-(p-chlorophenyl)6-Furyl-cis-5a,6-dihydro
spiro[3H-indole3,4-thiazolo(5,1-c)isoxazolo-2(1H)-one] (25). Compound were evaluated for analges-
ic activity by tail flick method and the results shows that synthesized compound possess significant
analgesic activity when compared with nimuslide as standard.

Anti analgesic activity
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Omar et al[59] synthesized some tetrahydronaphthalen-2-yl heterocycle (26) and (27)compounds. All
the compounds were tested for analgesic as well as antiinflammatory activity.The carrageenan rat paw
edema model of inflammation was used to evaluate the anti-inflammatory properties of the tested
compounds

R.N.T. Journal of Current Discovery in Chemistry



R.N.T. J. Current Dis. Chem. Nasir et.al

Reference

(1]
(2]
(3]
(4]
(3]
(6]

(7]

[18]

21]
[22]
[23]
[24]
[25]

[26]
(27]

Maly R, Ann, 168, 1873, 133.

Andreasch R, Ber, 12, 1879,1385.

Liberman C and Lange A, Ann, 207, 1881,121.

Ghearghia C V, Rev ChimActaRep PopwarlicRoumane, 1, 1969, 97.

Srivastava S D and Sen J P Indian journal of chem., 48 B, 2008, 1583.

Bouzroura S, Bentarzi Y, Kaoua R, Nedjar-Kolli B, Poulain S and Dunach E, Org. Com-
mun. 3(1), 2010, 8.

Srikanth L, RaghunandanN, Srinivas P and Amarender G International  journal of
pharma and bio sciences., 1(4), 2010, 120.

Ibrahim S M, Turk J Chem, 35,2011 , 131 .

Kavitha C V, Basappa S, Swamy N, Mantelingu K, Doreswamy S, Sridhar M A, Prasad S
and Rangappa K S, Bioorg. Med. Chem.,14, 2006, 2290.

Diurno M V, Mazzoni O, 1zzo A A and Bolognese A, I/ Farmaco,52, 1997, 237.

Ergene N and Capan G, /IFarmaco,49, 1994, 449.

Desai S B, Desai P B and Desai K R, Asian J. Chem.,2,1999, 363

Ueno H, Oe T, Snehiro I and Nakamura S, US Patent 559,1997, 4116, Chem. Abstr. 126,
1977, 157507.

Diurno M V, Mazzoni O, Correale G and Monterryl G, I/ Farmaco,54, 1999, 579.

Ebeid M Y, Fathallah O A, Zaher M I, Kamel M M, Abdon W A and Anwar M M, Bull. Fac.
Pharm.,34, 1996, 125.

Rawal R K, Prabhakar Y S, Katti S B and Clercq, D E, Bioorg. Med. Chem.,13, 2005, 6771.
Kato T, Ozaki T and Tamura K, J. Med. Chem.,42,1999, 3134, Hara A, Suzuki T,Hashizume
H, Shishido N, Nakamura M, Ushikube F and Abiko Y, Eur. J. Pharmacol.385, 1999, 81.
Tanabe Y, Suzukamo G, Komuro Y, Imanishi N, Morooka S, Enomoto M, Kojima A, Sane-
mitsu Y and Mizutani M, Tetrahedron Lett.,32,1991, 379.

Kato T, Ozaki T and Ohi N, Tetrahedron: Asymmetry,10,1999, 3963.

Adachi Y, Suzuki Y, Homma N, Fukazawa M, Tamura K, Nishie I and Kuromaru O , Eur. J.
Pharmacol. 367, 1999, 267.

Ottana R, Mazzon E, Dugo L, Monforte F, Maccari R, Sautebin L, Luca G,

Vigorita M G, Alcaro S and Ortuso F, Eur. J. Pharmacol,448, 2002, 71.

Tanabe Y, Yamamoto H, Murakami M, Yanagi K, Kubota Y, Okumura H, Sanemitsu Y and
Suzukamo G, J. Chem. Soc. Perkin Trans.,7, 1995, 935.

Kato Y, Kita Y, Nishio M, Hirasawa Y, Ito K, Yamanaka T, Motoyama Y and Seki J Eur. J.
Pharmacol. 384, 1999, 197.

Voss M E, Carter P H, Tebben A J, Scherle P A, Brown G D, Thompson L A,XuM, LoY C
and Yang-Liu R R Q, Bioorg. Med. Chem. Lett.,13, 2003, 533.

Liu HL, Li Z, and Anthonseu T, Molecules, 5,2000, 1055.

Oketani K, Nagakura N, Harada K and Inoue T, Eur. J. Pharm., 422,2001, 209.

Bradshaw T D, Bibby M C, Double J A, Fichtner I, Cooper P A, Alley M C, Donohue M C,
Stinson S F, Tomaszewjski J E, Sausville E A, and Stevens M F G, Mol. Cancer Ther.,
1,2002, 239.

R.N.T. Journal of Current Discovery in Chemistry n



R.N.T. J. Current Dis. Chem. Nasir et.al

[28] UecSGK, UzelE, Oruc S, Rollas F and Ozbek A, Eur. J. Med. Chem.,37,2002,197.

[29] DeLima M C A, Costa D L. B, Goes A J S, Galdino S L, Pitta I R and Luu-Duc C, Pharmazie,
47,1992,182.

[30] Capan G, Ulusoy N, Ergenc N and Kiraz M, Monatshefte f ~urChemie, 130,1999,1399.

[31] Ergenc N and Capan G, IL Farmaco, 49,1994, 133,

[32] BhatJJ, Shah B R, Shah H P, Trivedi P B, Undavia N K, and Desai N C, Indian J. Chem.,
33B,1994, 189.

[33] Bukowski L, Janowiec M, Zwolska Z and Andrejczyk Z, Pharmazie, 53,1998, 373.

[34] Andres C J, Bronson J J, Andrea S V, Deshpande M S, Falk P J, Grant K A, Harte W E, Ho H
T, Misco P F, Robertson J G, Stock D, Sun Y and Walsh A W, Bioorg. Med. Chem. Lett.,
10,2000, 715.

[35] Gaby M S A, Atalla A A, Gaber A. M and Abd Al-Wahab K A, IL Farmaco, 55, 2000, 596
[36] Gaby M S A, Gaber A M, Atalla A A and Wahab K A, IL Farmaco, 57,2002, 613.

[37] Marene T H, Ann. Rev. Pharmacol. Toxicol.,16,1976,309.

[38] Supuran C T, Scozzafava A, Jurca B C and lies MA, Eur. J. Med. Chem., 33,1998, §3.

[39] LiJJ, Anderson D, Burton E G, Cogburn J N, Collins J T, Garland D J, Huang S A H, Isak-

son P C, M.Koboldt C, Logusch E W, Morton M B, Perkins W, Reinhard E J, Seibert K,
Veenhuizen A W, Zhang Y and Reitz D B, J. Med.Chem., 38,1995,4570.

[40] Andreani M, Rambaldi A, Locatelli R, Leoni M, Bossa I, Chiericozzi G, Galatulas and Salva-
tore A, Eur. J. Med. Chem.,28,1993, 825.

[41] Labouta I M, Salama H M, Eshba N H, Kader O and Chrbini E, Eur. J. Med. Chem. 22,
1987,485.

[42]  Sondhi S M, Johar M, Singhal N, Dastidar S G, ShuKla R and Raghubir R, Monatshefte fur,
Chemie, 131,2000, 511.

[43] Basawaraj R, Kumar V T, Havangirao M and Upendra C H, Inter. Journal of Chem Tech
Research, 2(3), 2010, 1764.

[44] Parekh H H, Parikh K A, and Parikh A R, J. of Sciences, Islamic Republic of Iran, 15(2),
2004, 143.

[45]  Patel R B, Chikhalia K H and desai K R, Indian j. of chem. 45 B, 2006 ,773.

[46] Gududuru V, Hurh E, Dalton J T and Miller D D, Bioorg. Med. Chem. Lett., 14,2004, 5289.

[47] Chandrappa S H, Chandru A C, Sharada K V, Kumar A, Thimmegowda P N, Kumar M,
Rangappa K S, Med Chem Res, 10, 1920, 236.

[48] Samia M R, Soad A M, Hawash H T Y, Fahmy A A, and Mostafa M M, Arch Pharm Res,
29(1), 20006,16.

[49] Dexter D L, Barbosa J A, Calabresi P, Cancer Res, 39, 1979, 1020.

[50] Brattain M G, Fine W D, Khaled F M, Thompson J and Brattain D E, Cancer Res, 41, 1981,
1751

[51] FoghJ, Trempe G and Fogh J I, Human Tumor Cells, 115, 1975, 119.

[52] Tompkins W A, Watrach A M, Schmale J D, Schultz R M, Harris J A, Cancer Inst. 52, 1974,
1101.

[53] NavyE, J Cell Biochem Suppl. 1996, 24.

[54] Miller M, U S, 15,2007, 5807.

[55] Balzarini J, Orzeszko B, Maurin J K, Orzeszko A,EurJ Med Chem, 42, 2007,993.

[56] Rawal R K ,Eur J Med Chem., 12, 2008,15.

[571 Ravichandran V, Mouryab V K and Agrawala R K, Digest Journal of Nanomaterials and

Biostructures, 3(1), 2008, 19.

[58] Pahari N, Saha D, Jain V K, Jain B and Mridha D, International Journal of Pharma, Sciences
and Research, 1(9), 2010, 399.

[59] Omar A M. Fathalla, Manal M A, Mogeda E. Haibal and Salwa M Nactapoloniaepharmaceu-
tica n drug research, 66(3), 2009, 259.

R.N.T. Journal of Current Discovery in Chemistry




