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ABSTRACT

Several hetero substituted 2-(4-fluorophenyl) thiazolidin-4-one derivatives
have been synthesized. A new series of substituted thiazolodinone de-
rivatives were screened for their in vitro antioxidant activity. Compounds
(1-17) exhibited the most active oxygen free-radical scavenger activity
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with percentage inhibitions of respectively. The detailed synthesis and
antioxidant activity data are reported. Structures of the new compounds
have been established by elemental analyses and spectral data.
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INTRODUCTION

Antioxidantsare of great interest because of their
involvement inimportant biologica andindustria pro-
cesses. In generd, compoundswith antioxidant activity
have been found to possessanticancer, anti-cardiovas-
cular, anti-inflammation and many other activitieg*3,
Reactive oxygen species(ROS) and freeradicalsare
considered to beimplicated inavariety of pathol ogical
events, such as cancer and aging“®. ROS, including
superoxide anion, hydrogen peroxide, and hydroxyl
radical, arethought to be generated subsequent to the
reduction of molecular oxygenin agrobic organismg’®.
Under normd conditions, cellsand tissuesare protected
against ROS by an array of enzyme defense systems,
such assuperoxidedismutase, catalase, and glutathione
peroxidase, inadditionto numerousnon-enzymatic amdll
moleculesdistributed widdly inthebiological system

and capable of scavenging freeradicals. These mol-
eculesincludeglutathione, a-tocopheral(vitamin E), vi-
tamin C, B- carotene, and selenium!®. In general, the
cdll isableto maintain an appropriate baance between
oxidants and antioxidantsunder normal conditions.
There hasbeen considerableinterest inthe chemistry
of thiazolidin-4-onering systems, whichisacorestruc-
tureinvarious synthetic pharmaceuticalsdisplayinga
broad spectrum of biological activity*® such asanti-
mycobacteria™, anti-funga*?, anti-cancer,!*3 anti-tu-
berculosig*, anti-convul sant!*¥, anti-edematous™®,
Anti-diarrhed™, anti-HIV1819 anti-platelet activating
factor?, antidiabetic!?!!, antihistaminic!??,
cyclooxygenaseinhibitors, lipoxygenaseinhibitord?,
antiinflammatory, and analgesi d? activities. Therefore,
ageneral, smple, and efficient method for rapid syn-
thesisof thiazolidine-4-oneswould be greetly advanta:
geousand warrantsfurther investigationsindrug dis-
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covery. Following reports of these activities, thisstudy
to synthesizeaseriesof nove thiazolidin-4-onederiva-
tivesthat contain heterocyclicring also cyclicand acy-
clicsugar, asapart of our continuingwork inthesearch
of biologicaly active compoundswith nitrogen and sul-
fur containing heterocyclic, we have synthesized sub-
stituted thiazoldin-4-one asanovel compound (1)

Ar)Y\/'\>:X

I, X=0, NH, S;Y=CH, S; R=Aliphatic chain,
heterocyclicring

»Q* %
@HO J@AVH

(4) "1oH

SCHEME 1. (a) SHCH,COOH,(NH,),CO,, Toluene, reflux.
(b) allyliodide, NaH, DMF, r.t. 3h. (c) KMNO,,H,O, r.t. 6h.
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SCHEME 2: (a) BrCH,COOC H,, NaH,DMF, r.t. 2h. (b)
NH_NH., ethanol, TEA, reflux, 6h. (c) ethylthiooxamate,
toluene, reflux, 9h. (d) triethylorthoformate, toluenere-
flux, 6h. () ammoniain methanal, stirred overnight at
room temperature

IO
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RESULTSAND DISCUSSION

Thesynthesisof the 2-(4-fluorophenyl) thiazolidin-
4-one (2) wascarried out, according to reported proce-
dures®, by reacting 4-fluorobenzal dehyde with
thioglycoallic acid and ammonium carbonate(mol ar retio,
1:1.30:5.20). Thecyclocondensation was carried out by
refluxing thereactionmixturein dry toluenefor 18 hwith
azeotropic removal of water. The structuresof 2 have
been confirmed by both anal ytical and spectrd data(*H
NMR) Compound(3) namely, 3-Allyl-2-(4-fluorophenyl)
thiazolidin-4-onewas synthesized in an excellent yield
by eectrophilic substitution on 2-(4-fluorophenyl)
thiazolidin-4-one (2) by alyl bromide on presence of
dimethylformamideand sodiumhydride. Trestment of (3)
with potassium permanganatein water affordedthediol
(4). Thegtructuresof compounds(3,4) wereconfirmed
onthebas sof d ementd analysisand spectrd data. The
'H NMR showed signal at 6 5.32m, 1H, NCH_-CH=
CH,which disappear after treatment of (3) withKMnO,
(SCHEME 1). Electrophilic subgtitutionson (2) by ethyl
bromoacetatein presence of anhydrous potassium car-
bonatein dry acetoneafford(5). Amination of (5) with
hydrazine hydrate aff orded 2-(2-(4-fluoro-phenyl)-4-
oxothiazolidin-3-yl) acetohy drazide (6). Reaction be-
tween (6) and ethylthio oxamate under reflux condition
afford (7). Treetment of (7) withtrimethylorthoformate
afford ethyl 1-(2-(2-(4-fluoro phenyl)-4-oxothiazo-lidin-
3-yl)acetyl)-1H-1, 2,4-triazole-3-carboxylate (8). Hy-
drolysisof ester (8) withammoniain methanol gives
carboxamide(9). Compound (2) beingasecondary amine
wascyanoethylated to (11) by acrylonitrileand NaH in
dimethylformamide. To afford (11), it wasreadily con-
vertedto1,2,3, 4-tetrazoleby tresting with sodium azide
and ammonium chloridein dimethylformamideaffords
(16). Compound (10) was obtained by treatment of (2)
with chloroacetonitrilein presences of base, which con-
vertedto 1,2,34-tetrazole by treatingwith sodium azide
and ammonium chloridein dimethylformamideto give
(12). The secondary amino group at position 1 of
tetrazoles (16) and (12) isfreeand hence e ectrophilic
substitution with ethylbromoacetatein presence of tri-
ethylamineand ethanol afford (13) and (17). Addition of
hydrazine hydrateto cyano group of (10) afford (14),
whichtreated with carbon disul phidein methanol togive
(15) (SCHEME 3). Thestructures of compounds(10-
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SCHEME 3: (a) CICH,CN, acetone, TEA, reflux, 8h. (b) CH,=CHCN, NaH, DMF, 80°C, 6h. (c) NaN,, NH ,CI, DMF, 120°C,
10h. (d) BrCH,COOC H,, ethanal, TEA, reflux, 5h. (€) NH_NH.,, ethanol, TEA, reflux12h. (f) CS,, KOH, methanal, reflux, 7h

17) were confirmed on the bases of elemental andysis
and spectral data(see experimenta section).

Deter mination of new heter ocyclic compoundsas
superoxideradical scavenging

Superoxideradicalswere generated by xanthine/
xanthine oxidase(X O) and measured by the nitroblue
tetrazolium(NBT) reduction method. A test samplewas
mixed inal00Mm phosphate buffer solution(pH 7.0)
containing XO(1.65x102 unitesymL) and NBT
(133uM) at 25°Cin 96-well flat- bottomed mi croassay
plates. The measurement was started by adding
xanthing(164uM). Production of superoxideradicd was
followed spectrophotometerically at 560nm at 25°C for
10min. superoxide scavenging activity was cal cul ated
accordingtothefollowing formula
Superroxide scavenging activity(%)

Absorbance gy — Absorbancegypie

= x 100
Absorbacecgnirol

Where Absorbance . and Absorbance wmple EPTESENt the

increased absorbance in the absence and presence of samples,
respectively?,

Cytotoxicity in HT-29 cells
A-cell cultures

HT-29 cellswere obtained from the Korean cell
line Bank(KCLB, Seoul, Korea) and cultured in
DMEM supplemented 10% FBS, 100U/ml penicillin
and 100ug/ml streptomycin at 37°C under 5% CO,
atmosphere. Cellg(10°mlt) wereculturedin 35 mm cul-

turedishesandin 96-well plates(Becton Dickinson Lab
ware), respectively. Thefinal volumesof culturemedia
were 2ml for the 35mm culturedish and 100ul for each
well onthe 96-well plate.

B- Neutral red assay

All experiments were performed on the cultured
HT-29 cells. Briefly, cells(10°ml-) were exposed to
100mU/ml Goin culture mediacontaining 0.5% D-glu-
cosewithout fetal bovme serum and thenincubated in
the presence of various concentrations of heterocyclic
compounds of thiazoldinonederivatives. After 2 days
of culture, aneutral red uptake assay was performed
according to the method of Wadsworth and koop
(1999). Cells(10°mi ) wereculturedina96-well plate
for 12 and 24h. Following thevarioustreatments, the
medium wasremoved and the cellswereincubated in
100u1 of new medium containing 10pg/ml neutral red
for 90min at 37°C. After neutra red treatment, theme-
diumwasremoved, and the wellswere washed three
timeswith 100ul PBS. One hundred micro liters of 50%
ethanol containing 50mM sodium citrate(pH 4.2) was
addedinto eachwell onwell onthe 96-well multiple
plate. After 20min, the absorbance was measured at
510nm using aspectracount TM (Packard Instrument
Co., DownersGrove, USA) ELISA reader.

RESULTS

All the newly synthesized tested compounds
— @Wc CHEMISTRY
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TABLE 1: Cytotoxiceffect on HT-29at aconc. 50, 100, 150ug/
ml after timein hours

Cytotoxic  Cytotoxic effect  Cytotoxic
Comp. effectonHT- onHT-29ata effect on HT-2¢
no. 29at aconc.  conc. 100ug/mi at aconc.
50ug/ml after  after timein  150ug/ml after
timein hours hours timein hours
12h 24h 48nh 12h 24h 48h 12h  24h

2 28 32 33 30 52 55 34 73
3 15 16 19 18 42 52 26 58
4 27 31 40 29 41 52 40 52
5 24 27 39 31 43 57 42 47
6 20 31 3 27 51 66 35 67
7 19 27 32 29 53 66 37 62
8 21 25 31 31 43 57 42 57
9 23 33 42 32 62 77 37 74
10 22 40 4 31 65 74 43 72
11 17 19 22 23 46 62 37 69
12 22 24 30 24 53 62 27 62
13 16 14 22 20 36 55 42 61
14 16 20 35 26 42 47 32 50
15 30 32 40 37 42 56 47 55
16 16 22 27 22 52 68 35 67
17 21 32 25 35 42 53 40 50
TABLE 2: The% scavenging effect of compoundson super
oxideat a dose 50ug/ml

The % scavenging effect of
compounds on super oxide
at a dose 50ug/ml

Relative antioxidant
potencyto vitaminC

Comp.
no.

2 212 0.09
3 62.57 2.82
4 7.88 0.35
5 381 0.71
6 39.88 181
7 25.95 117
8 20.65 0.93
9 313 1.415
10 13.16 0.599
11 31.96 1.452
12 33.33 1.515
13 26.92 1.22
14 37.98 1.726
15 7.79 0.35
16 32.2 1.463
17 17.99 0.819

showed potent cytotoxic activitiesagainst HT-29 cell
line. Thecytotoxic activitiesincreases asthe dosein-
creaseasweregard that 150ug/ml dosesinduced more
cell death ratethan that induced by 100mg/ml and the
later induced morecd |l degth ratethanthat induced with
adoseof 50ug/ml. Alsothecytotoxic activitiesincreases
by increasethetime of contact between cell lineand
cytotoxic agentsat any fixed doselevel sothecell death
fate after 48 hoursisgreater than that after 24 hours
andthecdll degth rate after 24hoursishigher than after
12 hours. The high cell death killing activities after

12hoursat small starting dos(50ug/ml) indicated po-
tent cytotoxic activities. The most potent compounds
are(10,9,2,11,12,6,17,7,13,14,3,8,4,15) and (5) they
arranged in descending order of activities.

SAR of thecytotoxic activities

e Thepresenceof extraaicyclic systemsappended
to thethiazolidonemoiety greatly increase cytotox-
icity activities, thisprobably dueto itscomparabil -
ity of DNA interchelating property.

e Asthenumber of nitrogen atoms attached to the
N-dlyl moiety increasesthecytotoxicity activity de-
Creases.

e Heterocyclic ring systems appended to the
thiazolidone markedly reduces cytotoxic activity
Theantioxidant activitiesof the newly synthes zed

compoundswere recorded viameasuring the scaveng-

ing effects of the synthes zed compounds on the super
oxidethat produced by HX/X O system. We measure

the scavenging activitiesof thetested compoundsat a

doselevel of 50ug/ml { whichisthe C-50 of vitamin

C}. Thereative potency to Vitamin C wasdetermined.
It wasfound that all compounds showed antioxi-

dant viainhibition of NBT reductionin variousdegrees

and compounds (3,6,15,13,17,12,9,14) and (7) are
more potent than vitamin C and are arranged in de-
scending order . It isworth to mention that compound

3 nearly threeand twotimesactiveasvitamin C. The

remaining compoundshavelessactivitiesand are ar-

ranged in the following descending order, 8, 10,5,

11,{16,4}and 2

SAR of theantioxidant activities

e Thiazolidin-4-oneisessentid for antioxidant activi-
ties

¢ N-dlyl atachedtothiazolidin-4-onemoiety sharply
Increases antioxidant activities

e Asthenumber of nitrogen atoms attached to the
N-allyl moiety increasesthe antioxidant activity
decreases

e Further appending to the N-allyl greatly reduces
theantioxidant activities

EXPERIMENTAL

Meélting points are uncorrected and weretaken on

Onganic CHEMISTRY o
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an open glasscapillariesM el ting point apparatus. Ana-
Iytica datawere obtained from themicroanayticd unit,
Cairo University, Egypt. IR spectra(KBr discs) were
recorded on aPerkin Elmer 1430 spectrophotometer.
HNMR and *CNMR spectra were determined on
Joel 270MHzin DM SO-d, andthechemicd shiftswere
recorded in ppm relativeto TMS. The mass spectra
wererun 70ev with afinnigan SSQ GC/ M S spectrom-
eter usng El techniquefor ionization. All reactionswere
followed by TLC(silicagel, aluminum sheets60 F,,
Merck) and Merck Silicagel (0.040-0.063mm) was
used for column chromatography.

2-(4-Fluor ophenyl) thaizolidin-4-one(2)

A mixtureof 4-fluorobenza dehyde(12.4g, 1mmal),
thioglycollic acid(11.96g, 1.3 mmol) and ammonium
carbonate(49.92g, 5.2 mmol) in dry toluene(150ml)
wererefluxed for 18hwith stirring and collecting the
generated water in azeotropic collector. The solution
was then cool ed, evaporated under reduced pressure
and the oily residue was recrystallized from pet.
Ether(40-60°)-acetoneto give (2)(Yield 86%), m.p.
(141-142°%) as white solid.'H-NMR(DMSO-d,) &
3.64-3.73(AB system, J=15.4Hz, 2H, 5CH.,), 5.82(s,
1H, 2CH), 7.20-7.40(m, 4H, aromatic protons),
9.00(s, 1H, NH). MS: m/z(%): 199[M*?](16.6), 197
(100), 150(62), 124(75). And.Cacd. For CH,FNOS:
C,54.81;H,4.09; F, 9.63; N, 7.10; S, 16.26. Found:
C,54.71; H,4.12; F, 9.73; N, 7.19; S, 16.40.

3-Allyl-2-(4-Fluor ophenyl) thaizolidin -4-one(3)

Toasolutionof (2)(1.97g, 10mmol) in DM F20ml)
was added NaH(0.48g, 20 mmol) and the mixturewas
dtirred for 30min., and then dlyl iodide(1.68g, 10mmoal)
was added. Thereaction mixturewasstirred at room
temperaturefor 12h. Themixturewasthen poured into
water and the obtained oil residuewasrecrystallized
from pet. Ether(40-60°)-acetoneto give 3(Yield 75 %),
m.p. (186-188°)aswhite solid.'H-NMR(DMSO-d,)
62.80(dd, J=5.8, 9.3Hz, 1H, NCH), 3.40-3.53(AB
system, J=15.2Hz, 2H, 5CH,), 4.10(dd, J=5.8, 9.3Hz,
1H, NCH) 4.82(m, 2H, NCH,CH=CH,) 5.25(s, 1H,
2CH), 5.32(m, 1H, NCH,CH=CH,) 6.70-6.90(m, 4H,
aromaticprotons). MS: m/z(%): 237[M*](80), 191(75),
162(100), 139(70), 109(84). Anal. Calcd. forC_H,,
FNOS: C,60.74; H,5.10; F8.01; N,5.90; S, 13.51.

= Fyl/ Peaper
Found: C,54.59; H, 4.23; F, 9.71; N, 7.40; S, 16.24.

2-(4-Fluorophenyl)-3-(2,3-dihydroxypropyl)
thiazolidin-4-one(4)

Toasolution of (3)(9.85g, 5.12mmoal) in50ml H,O,
dtirred for 6h. at room temperature,(18.2g, 10.25mmol)
of KMnO, was added. The solution wasextracted with
diethyl ether. The ether extractswere collected, dried
and evaporated. Theresidue was|oaded onto acol-
umn of silicagd and el uted with(8:2) pet. ether—ethyl
acetateto give (4)(Yield 78%), as oily products.*H-
NMR(DMSO-d,) 53.75-3.96(AB system, J=15.5Hz,
2H,5CH,), 5.67(s, 1H, 2CH), 6.70-6.90(m, 4H, aro-
matic protons). MS: m/z(%): 271[M*](91), 237(23)
196(85), 180(100). Ana.Calcd. for C_H,,FNO,S. C,
53.12; H,5.20; F, 7.00; N, 5.16; S, 11.82 Found: C,
54.59; H,5.23; F, 7.71; N, 5.40; S, 11.24.

Ethyl 2-(2-(4-fluor ophenyl)-4-oxothiazolidin-3-yl)
acetate(5)

A mixtureof compound (2)(11.6 g, 0.1 mal), an-
hydrous potassum carbonate(13.8 g, 0.1 mol) and ethyl
bromoacetate(18 ml, 0.1 mol) in dry acetone(150 ml)
wasrefluxed for 15h. Thereaction mixturewasfiltered,
washed with acetone(50 ml). Thefiltrate was evapo-
rated under reduced pressure and theresiduewasre-
crystalized from ethanol to give (5)(Yield 91 %), m.p.
47° as orange solid."H-NMR(DMSO-d,) ?1.32(t, 3H,
CH,), 3.37(s, 2H, NCH,C=0), 3.53-3.72(AB sys-
tem, J=15.2Hz, 2H, 5CH,), 3.94(q, 2H, CH,), 5.90(s,
1H, 2CH), 7.20-7.43(m, 4H, aromatic protons). MS:
m/z(%): 283[M*](16), 238(19), 196(100), 136(23),
109(38). Andl. Calcd. For C H, FNO,S: C, 55.11;
H,4.98; F, 6.71; N, 4.94; S, 11.32. Found: C, 55.29;
H, 5.03; F, 6.80; N, 4.92; S, 11.25.

2-(2-(4-Fluorophenyl)-4-oxothiazolidin-3-yl)
acetohydrazide(6)

Compound (5)(8.1g, 10mmoal), hydrazine hydrate
(20mmol) andtriethylamine(5 ml) wererefluxedinab-
solute ethanol (50 ml) for 7h. Thereaction mixturewas
cooled, white precipitatewasformed after filtration the
solidwasrecrystd lized from ethanol togive6(Yidd 94
%), m.p.(110-112°) aswhite solid. ‘HNMR(DM SO-
dy) 83.10(br s, 2H, NH,), 3.41(s, 1H, CH,C=0),
3.57-3.79(AB system, J=15.1Hz, 2H, 5CH,), 5.91(s,
1H, 2CH), 7.20-7.42(m, 4H, aromatic protons),
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9.00(s, 1H, NH). MS: m/z(%): 269.1{M"](8), 238(20),
210(18), 196(100), 109(43). Anal.Calcd. for C_H,,
FN,0,S: C, 49.06; H, 4.49; F, 7.05; N, 15.60; S,
11.91.Found: C, 49.19; H, 4.30; F, 6.80; N, 15.45; S,
11.75.

Ethyl-2-(2-(2-(4-fluor ophenyl)-4-oxothiazolidin-3-
yl)acetoylimino)-2-amino- acetate(7)

A mixtureof (6)(3.59, 13mmoal), ethylthiooxamate
(1.73g, 13mmol) in toluene(30 ml) wasrefluxed for 3
h. Theexcess solvent wasremoved under reduced pres-
sureand solid product obtained wasrecrystallized from
ethanol to give (7)(Yield 74%), m.p. 207° as white
powder. *H-NMR(250 MHz, DMSO-d,) 1.19(t, 3H,
CH,), 2.91(br. S, 2H, NH,), 3.34(s, 1H, CH,C=0),
3.73-3.92(AB system, J=15.4 Hz, 2H, 5CH,), 4.15(q,
2H, CH,), 5.93(s, 1H, 2CH), 7.22-7.47(m, 4H, aro-
matic protons), 9.85(s, 1H, NH). *C NMR(DM SO-
d,); 613.9,31.7,43.4,58.0, 61.6, 115.8,129.6, 135.5,
140.2,161.3,163.2,167.7, 171.5. MS: m/z(%): 368.1
[M*](8), 351(3), 305(8), 252(10), 208(43), 173(100),
109(96). Anal. Calcd. for C H _FN,O,S: C,48.91;
H, 4.65; F, 5.16; N, 15.21; S, 8.70. Found: C,48.71,
H, 4.62; F, 5.36; N, 15.11; S, 8.79

Ethyl-1-(2-(2-(4-fluor ophenyl)-4-oxothiazolidin-3-
yl)acetyl)-1H-1,2,4-triazole-3-car boxylate(8)

A mixtureof (7)(2.5g, 6.8 mmoal), trimethyl orthofor
mate(2.0g, 20 mmol) in toluene(20 ml) wasrefluxed
for 5h. The excess solvent wasremoved under reduced
pressure. The obtained resi due was chromatographed
onslicage with pet. Ether-AcOEt(2:1) togive(8)(Yidd
63%). m.p. (180-183°) as white powder. 'H-NMR
(DMSO-d,) 61.17(t, 3H, CH,), 3.30(s, 1H, CH,
C=0), 3.75-3.96(AB system, J=15.5Hz, 2H, 5CH,),
4.20(q, 2H, CH,), 5.84(s, 1H, 2CH), 7.32-7.57(m,
4H, aromatic protons), 8.85(s, 1H, CH). *C NMR
(DMSO-d)); 814.2, 35.4, 45.2, 59.1, 61.2, 115.5,
130.4, 134.8, 157.4, 161.2, 161.8, 171.5, 175. MS:
m/z(%): 378.1[M*](12), 333(43), 305(38), 238(15),
210(43), 173(10), 109(100). Anal. Calcd. For
CH,FN,0,S: C,50.79; H, 4.00; F 5.02; N, 14.81;
S,8.47.Found: C,50.77; H, 4.10; F, 5.22; N, 14.89;
S, 8.37.

1-(2-(2-(4-fluor ophenyl)-4-oxothiazolidin-3-
yl)acetyl)-1H-1,2,4-triazole-3-car boxamide(9).

@Wu’c CHEMISTRY com—

Toasolution of (8)(2.0g, 5.27mmol) in methanol
(15ml) wasadded(20ml) ammoniain methanol and the
mixturewasstirred overnight at roomtemperatureand
concentrated under reduced pressure. The obtained
residue was chromatographed on silicagel with pet.
Ether-AcOEt(1:1) togive (9)(Yield 83%). m.p. (168-
1170°) aswhite powder. ‘H-NMR(DMSO-d,) 63.75-
3.96(AB system, J=15.5Hz, 2H, 5CH,), 4.12(s, 1H,
CH,C=0), 5.84(s, 1H, 2CH), 6.20(br. S, 2H, NH,),
7.22-7.43(m, 4H, aromatic protons), 8.92(s, 1H, CH).
C NMR(DMSO-d,); 633.6, 43.6, 57.8, 115.7,
131.6, 136.3, 158.5, 161.3, 164.3, 169.5, 171.4,
178.3.MS: m/z(%): 349.1M*](18), 333(23), 304(58),
238(35), 109(100). Anal. Calcd. For C H,,FN.O,S:
C,48.13; H, 3.46; F, 5.44; N, 20.05; S, 9.18. Found:
C, 48.33; H, 3.43; F, 5.34; N, 20.25; S, 9.10.

2-(2-(4-fluor ophenyl)-4-oxothiazolidin-3-yl) aceto-
nitrile(10)

To asolution of compound (2)(10g, 56.5mmol) in
(75ml) acetone, chloroacetonitrile(4.25g, 56.6mmol)
was added dropwise and thereaction mixturewasre-
fluxed for 5h., Thereaction mixturewascooled, acol-
orlesscrystaswasformed after filtration the solid was
recrystallized from ethanol to give (10)(Yield 85%).
m.p. asapaeyellow powder. 'H-NMR(, DMSO-d,)
83.75-3.96(AB system, J=15.5Hz, 2H, 5CH,), 4.33(s,
2H, CH,CN), 5.90(s, 1H, 2CH), 7.20-7.43(m, 4H,
aromatic protons). MS: m/z(%): 236[M*](56),
196(100), 141(33), 109(30). Anal. Calcd. For
C,HFN.OS: C, 55.92; H, 3.84; F, 8.04; N, 11.86;
S, 13.57. Found: C, 55.09; H, 3.03; F, 7.80; N, 11.92;
S, 13.25.

3-(2-(4-fluorophenyl)-4-oxothiazolidin-3-
yl)propanenitrile(11)

Toasolution of (2)(1.00g, 10mmol) in DMF(20ml)
was added NaH(0.00g, 20mmol) and themixturewas
dirred for 30min., and then acrylonitrile(0.00g, 10mmol)
was added. The reaction mixturewasstirred at 80°C
for 5h. Themixturewasthen poured intowater and the
obtained oil residue was recrystallized from pet.
Ether(40-60°)-acetoneto give (11)(Yield 90%), asaily.
'H-NMR(DMSO-d,) 63.75-3.96(AB system, J=15.5
Hz, 2H,5CH,), 5.84(s, 1H, 2CH), 7.32-7.57(m, 4H,
aromatic protons). MS: m/z(%): 250[M*](100), 236
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(12), 196(100), 137(27), 109(55). Anal .Calcd. For
C,H,,FN,0S: C, 57.58; H, 4.43; F, 7.59; N, 11.19;
S,12.81. Found: C, 58.09; H, 4.03; F, 7.60; N, 10.98;
S, 12.70.

3-((1H-tetrazol-5-yl)methyl)-2-(4-fluor ophenyl)
thiazolidin-4-one(12).

A mixture of compound (10)(4g, mmol), sodium
azide(1.2g, mmol) and ammonium chloride(0.98g,
mmol) indimethylformamide(10ml) wasrefluxedfor 7h
at 125°C. The solvent was removed under reduced
pressure; theresiduewas dissolved in(100 ml) water
and carefully acidified with conc. Hydrochloricacid to
pH 2 The solution wascooled to 5°Cinice bath. Re-
crystalized from agueous methanol to give (12)(Yield
75%). m.p. asawhite powder. ‘"H-NMR(DM SO-d,)
83.75-3.96(AB system, J=15.5 Hz, 2H, 5CH,),
4.33(s, 2H, CH,), 5.90(s, 1H, 2CH), 7.20-7.43(m,
4H, aromatic protons). MS: m/z(%): 279[M*](100),
265(19), 251(68), 236(16), 196(100), 141(9),
109(44). Anal. Cacd. For C H, FN.OS: C, 47.30,
H, 3.61; F, 6.80; N, 25.08;S, 11.48. Found: C, 45.99;
H, 4.03; F, 6.80; N, 24.92; S, 11.25.

Ethyl-2-(5-((2-(4-fluor ophenyl)-4-oxothiazolidin-3-
yl)methyl)-1H-tetr azol-1yl)acetate(13).

Toasolution of compound (12)(g, 6.4mmoal) inab-
solute ethanol (50ml),(0.8ml, 6.4mmoal) ethyl bromo
acetate and afew drops of triethylamine were added.
Thereaction mixturewasrefluxed on awater bath for
5h. hereaction mixturewasfiltered, washed with ac-
etone(50 ml). Thefiltrate was evaporated under re-
duced pressureand theresiduewasrecrystalized from
ethanol to give (13)(Yield 91%), m.p. (47°) asorange
solid."H-NMR(DMSO-d,) 51.32(t, 3H, CH,), 3.53-
3.72(AB system, J=15.2Hz, 2H, 5CH,), 3.91(q, 2H,
CH,), 4.57(s, 2H, NCH,C=0), 5.94(s, 1H, 2CH),
7.20-7.43(m, 4H, aromatic protons). M S: m/z(%): 365
[M*](76), 336(29), 292(9), 265(100), 196(88).
Anal.Calcd. For C H, FN.O.S: C, 49.31; H, 4.41,
F, 5.20; N, 19.17; S, 8.78. Found: C, 50.29; H, 4.39;
F, 5.30; N, 18.92; S, 8.75.

2-(2-(4-fluorophenyl)-4-oxothiazolidin-3-yl)
ethaneminohydrazide(14)

Compound (10)(3.1g, 10mmoal), hydrazinehydrate
(20mmol)(99%) and triethylamine(5ml) wererefluxed

= Fyl/ Peaper

in absolute ethanol (50ml) for 12 h. The reaction mix-
ture was cooled, white precipitate was formed after
filtrationthesolid wasrecrystalized fromethanol togive
(14) (Yield 74 %), m.p. (161-165°) as yellow solid.
'H-NMR(DMSO-d,) 62.90(br s, 2H, NH,), 3.21(s,
1H, CH,C=NH), 3.31-3.49(AB system, J=15.1Hz,
2H, 5CH,), 5.80(s, 1H, 2CH), 7.31-7.44(m, 4H, aro-
matic protons), 9.00(s, 1H, NH). MS: m/z(%):
268.08[M*](28), 237(12), 210(33), 196(80), 140(13).
Anal. Calcd. for C H,.,FN,OS: C, 49.24; H, 4.88; F,
7.08; N, 20.88; S, 11.95. Found: C, 49.39; H, 4.70;
F, 6.88; N, 20.45; S, 11.75.

2-(4-fluor ophenyl)-3-((4,5-dihydr o-5-thioxo-1,3,4-
thiadiazol-2-yl)methyl) thiazolidin-4-one(15)

To asolution of compound (14)(2g, mmol) inab-
solutemethanol (50ml),(5ml, mmol) of carbon disulfide
wereadded. Thereaction mixturewasrefluxed ona
water bath for 5 h. the solvent wasremoved under re-
duced pressure, Theprecipitate was crystallized from
methanol to give (15)(Yield 91%), oil orange. *H-NMR
(DMSO-d,) 53.70-3.92(AB system, J=15.5Hz, 2H,
5CH,), 4.43(s, 2H, CH,), 5.87(s, 1H, 2CH), 7.19-
7.39(m, 4H, aromatic protons). MS: m/z(%):
327[M*](10), 297(59), 256(48), 224(76), 196(100),
141(9), 109(44). Andl. Calcd. For C H, FN.OS,: C,
44.02; H, 3.08; F, 5.80; N, 12.83; S, 29.38. Found:
C, 44.99; H, 3.03; F, 5.70; N, 12.92; S, 29.25.

3-(2-(1H-tetrazol-5-yl)ethyl)-2-(4-fluor ophenyl)
thiazolidin-4-one(16)

A mixtureof compound (11)(4g, mmol), sodium
azide(1.2g, mmol) and ammonium chloride(0.98g,
mmol) in dimethylformamide(10ml) wasrefluxedfor 7
hat 125°C. The solvent was removed under reduced
pressure; theresiduewas dissolved in(100 ml) water
and carefully acidified with conc. hydrochloricacidto
pH 2 The solution wascooled to 5°C inice bath. Re-
crystallized from agueous methanol to give (16)(Yidd
75%). m.p. as ared crystals . '*H-NMR(DMSO-d,)
83.75-3.96(AB system, J=15.5Hz, 2H, 5CH,), 4.33(s,
2H, CH,), 5.90(s, 1H, 2CH), 7.20-7.43(m, 4H, aro-
matic protonsM S: m/z(%): 293.07[M*](65), 279(25),
251(20), 238(22), 196(100), 141(9), 109(14). Anal.
Calcd. For C H ,FN.OS: C, 49.14; H, 4.12; F, 6.48;
N, 23.88; S,10.93. Found: C, 49.99; H, 4.10; F, 6.50;
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N, 23.92; S, 10.85.

Ethyl-2-(5-(2-(2-(4-fluor ophenyl)-4-oxothiazolidin-
3-yhethyl)-1H-tetrazol-1-yl)acetate(17)

To asolution of compound (16)(3g, mmol) inab-
solute ethanol (50ml),(5ml, mmoal) ethyl bromoacetate
and afew dropsof triethylaminewereadded. There-
action mixturewasrefluxed on awater bathfor 5h. he
reaction mixture was filtered, washed with
acetone(50ml). Thefiltratewas evaporated under re-
duced pressureand theresiduewasrecrystalized from
ethanol to give (17)(Yield 73%), asoil orange solid.*H-
NMR(DMSO-d,) 61.22(t, 3H, CH,), 3.53-3.72(AB
system, J=15.2 Hz, 2H, 5CH,), 3.91(q, 2H, CH,),
4.57(s, 2H, NCH, C=0), 5.94(s, 1H, 2CH), 7.20-
7.43(m, 4H, aromatic protons). MS: m/z(%):
379.1[M*](36), 350(79), 306 (13), 293(45), 279(15),
251(50), 238 (86), 196(100), 141(11), 109(44)..Andl.
Calcd. For C H ,FN.O.S: C,50.65; H, 4.78; F, 5.01,
N, 18.46; S, 8.45. Found: C, 50.09; H, 4.79; F, 5.10;
N, 18.52; S, 8.45.
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