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Abstract:

Pathogens immune response to existing pharmaceuticals has risen dramatically in the last few decades due to the
structural modifications, genomic mutations and biochemical alterations acquired by the microorganisms. Since
many drugs available in the market cause side effects or face quickly developed resistance by the pathogens,
there is a general consensus that new antifungal compounds are urgently required for conquering these fungi.
Our present work highlights the synthesis and fungal sensitivity evaluation of new thiosemicarbazones (3a-i)
and 1, 3-thiazolidin-4-ones (4a-i), obtained using appropriate synthetic methodology. The structures of
synthesized compounds were assigned on the basis of elemental and spectral data. All the compounds were
tested for sensitivity against a panel of fungal organisms using disc diffusion method. It has been observed that
chloro and methoxy moiety in target compounds enhance the antifungal activity.
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INTRODUCTION

Thiosemicarbazone and their derivatives are of paramount importance to human race and has been a research
subject ™' due to their striking pharmacological characteristics. They possess both, -N-C=S and —CH=N-
moieties and are a class of small molecules which have been evaluated over the last 50 years as antivira'®¥,
antitumor!¥, antibacterial'™, antifungal®, antitubercular’”, antimalaria'®, antiamoebic®. The azomethine
linkage in thiosemicarbazones, is responsible for boosting the antibacteriall’®, antifungal™, tuberculostatic!*
and pesticidal activity™. 4-Thiazolidinone derivatives are known to exhibit diverse bioactivities such as
antibacterial** antifungal®?3, antituberculor®®*??, and anthelmintic activity!®.

Looking for the usefulness of azomethine linkage and 5-membered thiazolidinone nucleus, we have synthesized
a new series of 1,3,-thiazolidin-4-ones as potential antifungal agents. The structures of synthesized compounds
were assigned on elemental analysis, IR and *H-NMR spectral data. All these compounds were screened in vitro
for their antifungal activities against C. albicans, C. tropicalis, T. rubrum and T. mentagrophytes using disc
diffusion method by measuring the zone of inhibition in mm. Fluconazole has been used as a standard antifungal
drug.

MATEREALSAND METHODS

All reagents were AR grade and used after further purification. Melting points were observed in open capillaries
and are uncorrected. IR spectra were recorded in potassium bromide discs on a Perkin-Elmer 398 spectrometer.
The 'H-NMR spectra were recorded on a Bruker DRX-300 FT-NMR spectrometer. Elemental analysis was
performed on a Carlo Erba 1108 analyzer.

1. General procedurefor the preparation of thiosemicarbazones (3a-i):

A mixture of, 2-hydroxy-5-[ phenyldiazenyl]benzal dehyde(1a-c) and N phenylhydrazine carbothioamide (2a-c)
was refluxed in DMF for 8hrs, allowed to cool and finally poured on crushed ice. The solid obtained was
filtered, washed with water followed by ethanol. It was recrystallized with diethyl ether. The general structure
and synthetic route to the required compounds is outlined in Scheme 1, and physical data of the compounds are
highlighted in  Table 1. mp:199°C; yield: 70%; IR (KBr) (vem™) 3445-3245 (OH & NH), 2950-2860 (CH),
1665 (C=N), 1600 (N=N), 1255 (C=S): 'H NMR (DM SO-d6) (8,ppm): 6.5 (s, 1H, -OH), 6.95-7.56 (m, 12H, Ar-
H), 8.97 (s, 1H, NH-Ar), 9.84 (s, 1H, -CH=N), 10.32 (s, 1H, N-NH); elemental analysis of CxH;;NsSO: found
(calcd, %) C, 63.88 (63.98): H, 4.50 (4.56): N 18.58 (18.65).

2. General procedurefor the preparation of 1, 3-thiazolidin-4-ones (4a-i):

A mixture of 2-{2-hydroxy-5-[phenyldiazenyl]benzylidene}-N-phenylhydrazine carbothioamide (3a-c) and
mercaptoacetic acid was refluxed for 10 hrs using DMF in the presence of a pinch of anhydrous ZnCl, as
catalyst. The reaction mixture was then allowed to cool and finally poured into crushed ice. The solid obtained
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was filtered, washed with water and recrystallized with agueous ethanol. mp: 202°C; yield: 55%; IR (KBr)
(vem™) 3380-3349 (-OH & -NH), 3058 (Ar-H), 2976(C-H), 1704 (-C=0), 1599(-N=N-), 1272(-C=S); '"HNMR
(DMSO-dg) ( 8, ppm); 5.8 (2H, s, CH,), 6.7 (1H, s-OH), 8.41 (1H, s, N-NH), 6.9-7.5 (13H, m, ArH), 8.80 (1H,
s, CH=N), 9.2 (1H, s, Ar-NH); elemental analysis of C,,H;9NsS,0,: found (calcd, %) C, 58.70 (58.78) H, 4.20
(4.26) N, 15.50 (15.58).

Comp. No.

3a
3b
3c
3d
3e
3f
39
3h
3i

4a
4bh
4c
4d
4e
4f
49
4h

4

In-vitro Antifungal activity:

OCHjs
OCHjs
OCH;
Cl
Cl
Cl

Rl

H
C
OCHj
H
C
OCH;
H
C
OCH;
H
C
OCHj
H
cl
OCH;
H
cl
OCHj

m.p. (°C)

189
195
202
185
188
181
185
180
200
202
192
205
195
198
204
201
210
200

Yield (%)

70
65
68
65
63
60
67
64
60
55
50
52
45
54
52
58
50
49

Table- 1. Characterization data of the compounds (3a-i) and (4&-i):

Mol. Formula

Cx1H19Ns0,S
Cx1H19N50,S
C,H15CINsOS
C22H21N505S
CxH16CINsOS
C,H15CILNs0OS
C,H15CINsOS
CxH19Ns0,S,
CxH19CINsO,S,
CxH2N505S,
CxH21N505S,
Cx3H2CINsO3S,
C24H2N50,S;
C2H19CINsO,S,
C2H18CIoNs0,S,
Cy3H20CIN5O5S,

Mol.

Weight

375
409
405
405
439
435
409
444
439
449
483
479
479
514
590
483
518
514

In disc-diffusion assay, few colonies of organisms were inoculated in 2-5 mL Sabourauds broth and allow to
grown for 2.5 h. The agar plates were dried and inoculated by spreading the fungal suspension evenly over it.

The sterile paper discs (6 mm) impregnated with fixed dose viz.,

800 ng/mL of compound were placed on the

pre-inoculated surface. The disc-bearing plates were incubated at 37°C and examined at 72 h for zone of
inhibition around the disc. An additional negative control disc, impregnated with plane solvent, DMF and a
positive control disc, with reference drug, fluconazole were aso performed. The results are depicted in Table 2.

TABLE- 2. In-vitro antifungal sensitivity of compounds (3a-i) and (4a-i):

Fungal pathogens

Comp. No.

C. albicans C. tropicalis T. rubrum T. mentagrophytes
3a 00 08 09 09
3b 09 11 10 10
3c 14 15 18 17
3d 09 12 12 09
3e 13 13 15 18
3f 18 19 20 20
39 09 09 10 13
3h 12 12 11 10
3i 18 18 20 18
4a 15 17 20 19
4b 10 14 14 09
4c 14 15 17 19
4d 20 22 23 22
de 10 11 10 13
4f 14 15 13 10
4g 23 21 23 19
4h 22 25 25 22
4i 25 29 28 25
‘+ ve 27 31 30 28
) -- -- - =
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e Antifungal susceptibility of compound was measured in the term of zone of inhibition @
800 pg/ml.

e '+ ve=Fluconazole and ‘-’ ve = Dimethyl formamide.
RESULTSAND DISCUSSION
The equimolar quantity of 2-hydroxy-5-[phenyldiazen-1-yl]benzaldehyde(la-c) &  3-amino-1-
phenylthiourea(2a-c) were refluxed in presence of DMF resulted 1[({2-hydroxy-5-[2-phenyl diazen-1-yl]
phenyl} methylidene) amino]-3-phenyl thiourea(3a-i). 3-(2-{2-hydroxy-5-[2-phenyl diazen-1-yl] phenyl}-4-
oxo-1,3-thiazolidin-3-yl)-1-phenyl thiourea(4a-i) was obtained by incorporation of thiazole ring at azomethine
linkage of thiosemicarbazones by refluxing (3a-i) with mercaptoacetic acid in DMF. The structure of
compounds was elucidated by spectral data and elemantal analysis.

N=N
(o) S NH
OO - A
HN 1
NH, R
R OH

(1a-c) (2a-c)
DMF/A
(3a-i)
HSCH ,COOH
DMF/ A

Nx
R
’/\‘H NH
N
O
OH S

(4a-i)
Scheme- 1. Synthetic protocol of thiosemicarbazones (3a-i) and 1, 3-thiazolidin-4-one (4a-i)

CONCLUSION

The present study leads to a convenient synthetic method for the synthesis of anew seriesof 1, 3-thiazolidin-
4-ones. On introducing thiazole ring at the azomethine linkage in thiosemicarbazones, the compounds shows
remarkable improvement in antifungal activity. This can be attributed to the presence of N & S atoms in the
heterocyclic ring of the target molecule. Further investigation with appropriate structural modification of above
compounds may result good antifungal profile.
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