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ABSTRACT

The condensation of 3-chloro-4-fluoroaniline (1) with chloroacetyl chloride
inrefluxing benzenein the presence of anhydrous K ,CO, gives 2-chloro-N-
(3-chloro-4-fluorophenyl)acetamide (2). Compound (2) on treatment with
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KSCN inrefluxing acetoneyield 3-(3-chloro-4-fluorophenyl)-2-imino-1,3-
thiazolidin-4-one (3). Compound (3) on condensation with variousaromatic
aldehydesaffordsaseries of 5-arylidene-3-(3-chloro-4-fluorophenyl)-2-imino-
1,3-thiazolidin-4-one (4a-i). The structures of al the synthesized compounds
were confirmed by spectral data and have been screened for antibacterial

and antifungal activity.

INTRODUCTION

Heterocyclesbearing nitrogen, sulphur and thiaz-
olemoieties constitute the core structure of anumber
of biologicdly interestingcompounds. Thechemigtry of
thiazolidin-4-onering syslemisof consderableinterest
asitisabasic sructurein varioussynthetic pharmaceu-
tical sdisplaying abroad spectrum of biological activi-
ties¥, Thiazolidin-4-one derivativesare knownto ex-
hibit diversebioactivitiessuch asantidiarrhea?, anti-
convulsant®, antimicrobial™, antidiabetic®,
antihistaminic®®, anticancer”, antiHIV®, Ca2* channel
blocker®, PAF antagonist™®, cardioprotective™, anti-
ischemic?, cycloxygenaseinhibitory*¥, anti-platel et
activating factor*, non-peptide thrombin receptor an-
tagonisti*® and tumor necrosisfactor-a antagonist ac-
tivities'®. Also 2-imino-thiazolidin-4-ones have been
found to haveantifungd activity!*'%, Moreover, litera-
ture survey reved sthat substituted benzothiazol e pos-
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sessantimicrobial and various other pharmacological
activitieslikediureticd®, anticancer?!, antiulcer?? and
antihistaming?l, Henceit isthought of interest to ac-
commaodate thiazolidin-4-one and 3-chloro-4-
fluoroanilinemoietiesinsnglemolecular framework and
screenthemfor their antimicrobid activity.

RESULTSAND DISCUSSION

3-Chloro-4-fluoroaniline (1) on condensation with
chloroacetyl chloride in the presence of anhydrous
K,CO, asbase and benzene as sol vent gives 2-chloro-
N-(3-chloro-4-fluorophenyl)acetamide(2). Thel R spec-
trum of compound (2) exhibited apeak at 3220 cm?
due to NH stretching, 1712 cmr? due to CONH and
1200 cn? due to C-F groups. *H NMR spectrum of
compound (2) exhibited a peak at 6 3.98 due to two
CH, protons, abroad pesk at 6 10.21 dueto NH pro-
ton (D, O exchangesbl€e) and amultiplet in between 7.12
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and 8.11 for aromatic proton. The structure of (2) was
evident by the gpopearance of molecular ion peak at m/z
222 initsmassgpectrum. Thecompound (2) onreection
with KSCN inrefluxing acetoneyield 3-(3-chloro-4-
fluorophenyl)-2-imino-1,3-thiazolidin-4-one(3). ThelR
spectrum of compound (3) exhibited a peak at 2980
cmrt dueto NH stretching, 1732 cm* dueto C=0O and
1520 cnt due to C=NH groups. The *H NMR spec-
trum of same compound exhibited apeak a 6 3.60 due
to two CH, protons, a broad peak at 6 4.70 due to
C=NH proton (D,0 exchangeable) and amultipletin
between 7.12 and 8.10 for aromatic proton. The struc-
ture of (3) wasevident by the appearance of molecular
ionpeak a m/z 244.17 initsmass spectrum. Condensa:
tion of compound (3) with variousaromatic a dehydes
afforded a series of 5-arylidene-3(3-chloro-4-
fluorophenyl)-2-imino-1,3-thiazolidin-4-one(4a-i). The
IR spectrum of compound (4a) which exhibited pesksat
2985, 1729 and 1521 cm? correspondsto N-H, C=0
and C=NH dretchingabsorption frequendiesrespectively.
The!H NMR spectrum of compound (4a) which exhib-
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itedamultipletintheregion 7.12and 8.12 6 ppm due to
ninearomatic protonsand asinglet at 4.63 6 ppm corre-
sponds to one protons of C=NH groups. As an addi-
tiond proof the massspectrum of compound (4a) which
exhibited amolecular ion peak at m/z 332.05wasindi-
cated for itsformation (Scheme1).

Antibacterial activity

A Cup platemethod using Hi-Mediaagar medium
was employed to study the antibacteria activity of the
synthesized compoundsagainst two Gram-paositive bac-
teria, Saphyl ococcus aureus-ATCC 25923, and Ba-
cillussubtilis-ATCC 6633 and Gram-negative bacte-
ria, Pseudomonas aeruginosa-ATCC 10145, and Es-
cherichia coli-ATCC 35218. Preparation of nutrient
broth, subculture, baselayer medium, agar medium and
peptonewater isdone as per the standard procedure?.
Each test compound (50 mg) wasdissolvedin dimethyl
formamide (50 mL, 1000 pg/mL) to obtain a sample
solution. Samplevolumefor dl thecompoundswasfixed
at 0.1 mL. The cupswere made by scooping out agar
mediumwith asterilized cork borer inapetri dish, which
wasprevioudy inoculated withthemicroorganisms The
solution of eachtest compound (0.1 mL) wasadded to
the cupsand petri dishesand were subsequently incu-
bated at 37°C for 48 h. Ampicillin and Streptomycin
wereused asreferencedrugs and dimethyl formamide
asacontrol. The zone of inhibition produced by each
compound was measured in mm. As shown in the

TABLE 1: Antibacterial activity of thetested compounds

Zone of inhibition (mm)
Gram positive Gram negative

Compound bacteria bacteria
S. aureus B. subtilis P. aeruginosa E. coli
3 13 12 16 16
4a 16 15 11 16
4b 15 15 18 17
4c 12 15 11 11
4d 17 11 12 17
de 13 15 14 13
Af 11 13 11 11
4g 16 13 15 14
4h 13 16 11 16
4 10 15 16 11
DMF (control) 00 00 00 00
Ampicillin 22 25 22 19
Streptomycin 23 21 20 24
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TABLE 1. Thetested compound showed moderate
antibacteria activity thenthe standard drugsagainst dl
microorganisms.

Antifungal activity

Theantifungd activity of thesynthesized compounds
weretested against four different fungi, i.e. Candida
albicans, Crysosporium pannical and Aspergillus
niger by the filter paper disc technique®®. The con-
centration of test compoundswere 1000 ug/mL. After
48 htreatment, the zone of inhibition produced by each
compoundwasmeasured inmm. Griseofulvinwasused
asthegtandard antifungal agent and dimethyl formamide
asacontrol. Theresultsof antifungal activity are de-
pictedin TABLE 2. Tested compounds showed dight
to moderateantifungd activity.

TABLE 2: Antifungal activity of thetested compounds

Zone of inhibition (mm)

Compound

C.albicans C.pannical A.niger
3 15 16 15
da 14 14 12
4b 13 13 11
4c 11 09 17
4d 12 10 15
de 14 09 16
4f 12 16 14
4g 15 12 12
4h 16 17 10
4 19 15 14
DMF (Control) 00 00 00
Griseofulvin 23 24 22

EXPERIMENTAL

All chemicdswereanaytica grade, purchased from
commercia suppliersand used asreceived without fur-
ther purification. Mdting pointsweredeterminedin open
capillary and were uncorrected. FT-IR spectrawere
recorded onaNicolet Fourier Transform Infrared Spec-
trophotometer: Impact 410 (Nicolet Instrument Tech-
nologies, Inc. WI, USA). Infrared spectra were re-
corded between 400 cmr? to 4,000 cnt in transmit-
tance mode. *H-NMR and **C-NMR were obtained
in DM SO-d, at 400 MHz for *H nuclei and 100 MHz
for ®*C nuclel (Varian Company, USA). All chemical
shiftswerereported in parts per million (ppm) using
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resdua proton or carbon signa in deuterated sol vents
asinterna references. Mass spectrawere obtained us-
ing matrix-assisted |aser desorption ionization mass
spectrometry (MALDI-TOF) by using dithranol asa
matrix. Elemental analysis(C, H, N and S) was per-
formed on Perkin Elmer 240 analyzer. Thepurity of the
compound was checked by TLC onsilicagel and fur-
ther purification was performed through column chro-
matography (silicagel, 60-120 mesh).

Preparation of 2-chloro-N-(3-chloro-4-fluoro-
phenyl)acetamide (2)

A solution of 3-chloro-4-fluoroaniline (1) (2 mmol)
in dry benzene (30 ml) was cooled to 0-5°C.
Chloroacetyl chloride (2 mmol) dissolvedindry ben-
zene (10 ml) wasd owly added to thesolution with vig-
orous stirring. When the addition was compl ete, the
reaction mixturewasrefluxed for 3 hr. Benzenewas
removed in vacuo. Theres duewaswashed with 5%
NaHCO, and subsequently with water. Thecrude prod-
uct wasdried and recrystalli sed from methanol to give
colourlesssolid (2).

Yield 90%; mp 154-156°C; IR v (cm?): 3220 (-
NH stretching of secondary amine), 1712 (CONH dtr.),
1200 (C-Fstr.); *tH-NMR 6 (ppm): 10.21 (1H, s, NH,
D,O exchangeable), 7.12-8.11 (3H, m, ArH), 3.98
(2H,s,CH,); MS, m/z: 222.07(M*). Andlysis. Calcd.
For C,;H,CLLFNO: C, 43.27%; H, 2.72%; N, 6.31%;
found: C, 43.28%; H, 2.68%; N, 5.28%.
Preparation of 3-(3-chloro-4-fluorophenyl)-2-
imino-1,3-thiazolidin-4-one(3)

A mixture of 2-chloro-N-(3-chloro-4-
fluorophenyl)acetamide (2) (3 mmol) and KSCN (6
mmol) and dry acetone (100 ml) wasrefluxed for 9 hr.
Excess of acetonewasremoved in vacuo and theresi-
duewas stirred with water (50 ml). The solid product
was filtered, washed with water and dried. The
thiazolidinone (3) wasobta ned by recrystdlization from
methanol to give colourlesssolid.

Yidd 60%; mp 164-166°C; IR v (cm't): 2980 (N-
H stretching of secondary amine), 1732 (C=0 str.),
1520 (C=NH str.); *H-NMR & (ppm): 7.12-8.10 (3H,
m, ArH), 4.70 (1H, s, C=NH, D,O exchangeable),
3.60 (2H, s, CH,); MS, m/z: 244.17 (M"). Analysis.
Calcd. For CH.CIFN,OS: C, 44.18%; H, 2.47%; N,
11.45%; S, 13.11%; found: C, 44.17%; H, 2.48%; N,
11.42%; S, 13.10%.
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General procedure for the synthesis of 5-
arylidene-3-(3-chlor o-4-fluor ophenyl)-2-imino-1,3-
thiazolidin-4-one (4a-i)
3-(3-Chloro-4-fluorophenyl)-2-imino-1,3-
thiazolidin-4-one(3) (1 mmol) and aromatic adehydes
(2 mmol) areadded to asol ution of anhydroussodium
acetate (2 mmol) inglacid aceticacid (30ml). Themix-
tureisrefluxed for 5 hr at 110°C and cooled to room
temperature. Thesolid product isfiltered from themix-
ture, washed with water, dried and recrystallised from
1,4-dioxane.
(4a): Yield 65%; mp 199-202°C; IR v (cmt): 2985
(N-H stretching of secondary amine), 1729 (C=0dtr.),
1521 (C=NH str); *H-NMR § (ppm): 7.12-8.12 (9H,
m, ArH and CH-Ar), 4.63 (1H, s, C=NH DO ex-
changeable); MS, m/z: 332.05 (M*). Andysis. Calcd.
For C H,,CIFN,OS: C, 57.75%; H, 3.03%; N,
8.42%; S, 9.64%; found: C, 57.70%; H, 3.00%; N,
8.39%; S, 9.59%.

(4b): Yield 75%; mp 229-231°C; IR v (cm): 2967
(N-H stretching of secondary amine), 1720 (C=0dtr.),
1561 (C=NH str.); tH-NMR & (ppm): 10.90 (1H, s,
CH-Ar), 7.50-8.30 (7H, m,ArH), 4.70 (1H, s, C=NH,
D,0O exchangeable), 3.71 (3H, s,Ar-OCH,); MS, m/
2:362.70(M").Andysis. Cacd. For C _H,,CIFN,O,S.
C, 56.28%; H, 3.33%; N, 7.72%; S, 8.84%; found:
C, 56.22%; H, 3.39%; N, 7.70%; S, 8.80%.

(4c): Yield 65%; mp 203-205°C; IR v (cmt): 3580 (Ar-
OH), 2975 (N-H stretching of secondary amine), 1711
(C=0s4tr.), 1562 (C=NH dtr.); 'H-NMR 5 (ppm): 7.00-
8.50 (8H, m, ArH and CH-Ar), 5.06 (1H, s, Ar-OH),
4.69 (1H, s, C=NH, D,O exchangedble); MS, m/z: 377
(M*). Analysis. Calcd. For C H, CIFN.,O.S: C,
55.10%; H, 2.89%; N, 8.03%; S, 9.19%; found: C,
55.11%; H, 2.88%; N, 8.04%; S, 9.17%.

(4d): Yidd 70%; mp 210-212°C; IR v (cnt): 3572 (Ar-
OH), 2990 (N-H stretching of secondary amine), 1721
(C=0s4tr.), 1552 (C=NH dtr.); 'H-NMR 6 (ppm): 7.40-
8.40 (8H, m, ArH and CH-Ar), 5.00 (1H, s, Ar-OH),
4.64 (1H, s, C=NH, D,O exchangeable); MS, m/z:
377.10 (M*). Analysis. Cdcd. For C H, CIFN,OS:
C, 55.10%; H, 2.89%; N, 8.03%; S, 9.19%; found: C,
55.08%; H, 2.90%; N, 8.01%; S, 9.20%.

(4e): Yield 77%; mp 178-180°C; IR v (cm™): 2985
(N-H str.), 1702 (C=0 str.), 1531 (C=NH stretching
of secondary amine); *H-NMR 6 (ppm): 7.00-8.50
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(8H, m, ArH and CH-Ar), 4.72 (1H, s, C=NH, D,O
exchangeable); MS, m/z: 367.06 (M*).Andysis. Cacd.
For C H,CILFN,OS: C, 52.33%; H, 2.47%; N,
7.63%; S, 8.73%; found: C, 52.29%; H, 2.23%; N,
7.60%; S, 8.70%.

(4f): Yield 75%; mp 197-199°C; IR v (cn?): 2960
(N-H stretching of secondary amine), 1712 (C=0dtr.),
1537 (C=NH gtr.); *H-NMR 6 (ppm): 7.00-8.50 (8H,
m, ArH and CH-Ar), 4.77 (1H, s, C=NH, D,O ex-
changeable); MS, m/z: 367.16 (M*). Anaysis. Calcd.
For C H,CI.LFN,OS: C, 52.33%; H, 2.47%; N,
7.63%; S, 8.73%; found: C, 52.30%; H, 2.33%; N,
7.62%; S, 8.69%.

(49): Yield 62%; mp 208-210°C; IR v (cm™): 2965
(N-H stretching of secondary amine), 1702 (C=0 dtr.),
1542 (C=NH gtr.); *H-NMR 6 (ppm): 7.00-8.60 (8H,
m, ArH and CH-Ar), 4.65 (1H, s, C=NH, D,O ex-
changeable); MS, m/z: 411.60 (M*). Andysis. Calcd.
For C HBrCIFN.OS: C, 46.68%; H, 2.20%; N,
6.80%; S, 7.79%; found: C, 46.65%; H, 2.15%; N,
6.76%; S, 7.75%.

(4h): Yield 70%; mp 209-212°C; IR v (cm?): 2979
(N-H stretching of secondary amine), 1712 (C=0dtr.),
1532 (C=NH str.), 1341-1491 (C-NQ,); 'H-NMR &
(ppm): 7.00-7.41 (8H, s,Ar-H and CH-Ar), 4.75 (1H,
s, C=NH, D,O exchangeable); MS, m/z: 377.17 (M*).
Analysis. Caled. For C H,CIFN,O,S: C, 50.87%; H,
2.40%; N, 11.12%; S, 8.49%; found: C, 50.84%; H,
2.35%; N, 11.09%; S, 8.51%.

(4i): Yield 73%; mp 219-221°C; IR v (cm?): 2976
(N-H stretching of secondary amine), 1700 (C=0 dtr.),
1542 (C=NH str.), 1355-1498 (C-NO,); *H-NMR &
(ppm): 7.40-8.50 (8H, m, ArH and CH-Ar), 4.70 (1H,
s, C=NH, D,O exchangeable); MS, m/z: 377.10 (M*).
Analysis. Calcd. For C H,CIFN,O,S: C, 50.87%; H,
2.40%; N, 11.12%; S, 8.49%; found: C, 50.89%; H,
2.31%; N, 11.10%; S, 8.47%.

CONCLUSION

Inconclusion, anew classof thiazolidin-4-onede-
rivativeswere synthesi zed and eva uated as antibacte-
rid agents. Thenewly synthesized heterocyclesexhib-
ited mordarate antibacteria activity against S aureus,
B. subtilis, P. aeruginosa and E. coli and significant
antifungal activity against C. albicans, C. pannical and
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A. niger. It can be concluded that these classes of com-
pounds certainly holds great promise towards good
activeleadsin medicina chemistry. A further study to
acquiremoreinformation concerning pharmacol ogica
activity isin progress.
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