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ABSTRACT

A series of new 2-(5-Chloro-2-hydroxy-4-methyl-ptieB-methyl-3-phenyl-thiazolidin-4-one derivativ@d T-I to

MT-VII) were synthesized from novel schiff base of 416Hbemethyl-2-(1-phenylimino-ethyl)-phendfi{l to M-

VI1) with thioglycolic acid in presence of anhydrousczchloride. The chemical structures of these caumpgls
were confirmed by colour, physical constant andows spectral techniques viz, UV-Vis, FTIR speatiaia and
elemental analysis. These newly synthesized cordpowere screened in vitro for their antimicrobiattigity

against varieties of fungal strain Saccharomyceeuiae, Candida albicans, Penicillum notatum, dlggia

alternate, Aspergillus niger at 500 and 100@/mL. The 2-(5-Chloro-2-hydroxy-4-methyl-phenybathyl-3-(4-
methyl-2-nitro-phenyl)-thiazolidin-4-oneMT-1V and 2-(5-Chloro-2-hydroxy-4-methyl-phenyl)-3-(4-troxi/-2-

nitro-phenyl)-2-methyl-thiazolidin-4-oné T-V, derivatives are showing marked activity againatcaromyce
cerevisiae, Candida albicans, as compare to theroderivatives.

Keywords: 5-Chloro-2-hydroxy-4-methyl-acetophenone, Schiffasés, Substituted-Thiazolidin-4-one and
Antifungal activity.

INTRODUCTION

Thiazolidin-4-one, a saturated form of thiazolehmitarbonyl group on fourth carbon posses almostypks of
biological activities. This diversity in the biolmgl response profile has attracted the attentfomany researchers
to explore this skeleton to its multiple potentighinst several activities.

The structure and property is exerted by the varigroup which are attached to the carbon atom ilimerpart,
which is found to be biologically interesting sudrste as reported in the literature since from mgars. Since
bulky substitution at all positions of 4-Thiazold#-ones were reported and known to possess amtdular,
antimicrobial and cytotoxic activities

SPart-1, refer. Ref. 16.
The aromatic derivatives of thiazolidin-4-one nuslehave occupied a specified place in the fieldneficinal

chemistry because of wide range of biological &@btig like anticancer, anticonvulsant, antibacigtia
antifungal[2] and antitubercular[3-5].
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Among pharmacologically important heterocyclic camupds, thiazolidin-4-one derivatives have been kmdov
possess a wide range of biological properties sashanti-inflammatory, analgesic [6-12], cytotoxig].l
anticonvulsant[14], anti-HIV[15], Recently we haveported[16] synthesis of Schiff bases, azetidimm2 and
Thiazolidin-4-ones from the Schiff bases of 2-Antieozothiazole and their antifungal activity.

Looking to the glimpses of the literature done, esre proposed to synthesized the Thiazolidin-4-dras the
earlier reported Schiff bases[17].

MATERIALS AND METHODS

The raw materials Schiff bases, were used as prdpir our earlier work[17] were used for synthesfs
Thiazolidin-4-ones.The solvents toluene and ethylacetate used forhegig and in analysis, TLC and UV-Vis
spectra purpose were of the synthesis and spegpiasgrade. The physical constant(m.p.) were resmbi@h digital
melting point apparatus, EQ-730(Model) of Equiptes(Make). The reactions were monitored by emplgtime
techniques such as TLC on aluminium plates coafgdsiica gel 60k, (Merck) and colour by visual observation
method. The elemental (CHN) analysis were also rdeted. UV-Vis monitored on Shimadzu-1800
spectrophotometer in alcohol. Stock solutions preghéan absolute ethanol and were of 0.01 M conedintr. These
solutions were used for the UV-Vis spectral deteations by making desired dilutions. The obtainemtipcts were
purified by column chromatography on 60-120 Sili@al and employing Toluene and Chloroform as elu€he
FTIR spectra were recorded on a Shimadzu FTIR &@rtrophotometer (Model-IRAffinity-1) using sample
mixed in powder form with KBr powder, the frequenajues, V', are in the range of 4000-350 ¢m

General procedure for the synthesis of Thiazolidir-ones:

This is the second step of the scheme and it ipeed as per reported methods[16, 18-19]. ThefSbhse,
synthesized in step-I15-Chloro-2-hydroxy-4-methyl-acetophenoneanil (0.@ble) was dissolved inmmTHF or
suitable solvents likelry Toluene or benzene in a conical flask (100 with a pinch of anhydrous Znghnd
thioglycolic acid ommercaptoacetic aci(®.01 mole) was added to the above solution in lsimstilments and with
vigorous shakingwas then refluxed, the reaction is monitored by Ti€thnique till to complete the
reaction(about 22 hrs.), reaction mass was washidswfficient waterThe obtained ZnGlfree, residue was
then dissolved in 1,4-dioxane-ethanol(1:1) and @addtrough a column of silica gel using eluent leeEz
chloroform (8:2) mixture. Eluent was concentratet ahe elution obtained was evaporated to product
(thiazolidin-4-one) and the fine crystals if reaqdris recrystallisze from ethandhiazolidin-4-one derivative,
MT-I , was obtained. Record its physical constant aeditled weight to calculate the yield.

The remaining Thiazolidin-4-onadd{T-1l to MT-VII ) were prepared by the reaction of thioglycolicdawiith the
respective schiff bases by following the above pdure.

Anti-Fungal Study of the Thiazolidin-4-ones:
The antifungal studies are performed for all théaZblidin-4-ones for strains lik&. cerveaceP. nonatumgC.
albicansandA. alternataby disc diffusion method[17-18].

RESULTS AND DISCUSSION

In the present study, Thiazolidin-4-ones from Keties derived from 5-Chloro-2-hydroxy-4-methyl-aqg#tenone
with Aniline, 3,4-Dimethyl-aniline, 2,4,5-Trichloraniline, 4-Methyl-2-nitro-aniline, 4-Methoxy-2-ni-aniline,
2,3-Dichloro-aniline andi-Chloro-2-nitro-aniline which were reported eafll¢]. The progress of reactions was
monitored by Silica gel-G TLC 6Q Merck, visualized by iodine vapour or UV cabin€he obtained products
were purified by column chromatography on 60-12iic&iGel and employing Toluene and Ethyl acetateers.
The purity of the compounds was ascertained byingeftoint determinations (open capillary method) ay Silica
gel-G TLC. The structural assignment of the proslweas based on UV-Vis and FTIR spectral data aschexhtal
(CHN) analyses. All compounds gave satisfactoryneletal analysis. Values are in the close agreeméhtthe
values calculated for expected molecular formulss&gaed to these compounds and are in 5 % intgtatiThe
physical constant and elemental analysis for syitkd Thiazolidin-4-ones are givenTable-1. The abbrivation
of Thiazolidin-4-ones, melting point and elemeratahlysis of the Thiazolidin-4-ones were summarinetiable-1.
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TABLE-1: Data for Melting Point and Elemental Analysis of the Synthesized Thiazolidin-4-ones, (MT-1 tMT-VII) from Ketimines and
thioglycolic acid

Elemental Analysis of Schiff base
Sr.No. | Code No.| Code of Schiff Base Used Meltingiat °C* % C % H % N
obs cal. | obs | cal. | obs | cal.
01 MT -I M-I 13€-14C 60.8¢ | 61.1€ | 4.6z | 4.87 | 4.1€ | 4.2C
02 MT-II M-Il 159 60.00f 60.04 541 557 385 3.87
03 MT-1lI M-11I 226 46.11| 46.71 2.8 3.00 3.01 3.pO
04 MT-IV M-IV 57 — 60 5495 55.03 4.18B 436 7.02 7/13
05 MT-V M-V 119 52.62| 52.84 4.02 419 6.1 6.85
06 MT -VI M-VI 68 50.6¢ | 50.7C | 3.3¢ | 3.5C | 3.3¢ | 3.4¢
07 MT-VII M-VII 11F 49.1% | 49.41 | 3.27 | 3.41| 6.65 | 6.7¢

* These physical constants of these substancedem@mposable.

Analytical and Spectral Data Interpretation of thiazolidin-4-ones:

The above compounds were also analyzed by Colalith The data obtain is shown in followidgble-2. The
typical UV spectra is depicted in tikég. 1. The analytical results colour, and % yields forthgsized Thiazolidin-
4-ones are given imable-2.

Fig. 1. UV-Vis Spectra for 5-Chloro-2-hydroxy-4-mehyl-acetohenoneanil (MT-1, G7H160,NSCI)
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TABLE-2: Analytcal Data for Colour and UV-Vis Spectral of the Synthesized Thiazolidin-4-ones, MT-I taMT-VII

Sr. No. | Code No. Colour Mol. Wt. UV (Amax)
01 MT-I light Brown 3325 310, 271
02 MT-II light Brown 360.5 321%, 263
03 MT-IlI light Brown 436.0 320¢, 278
04 MT-IV Brown 391.5 433, 345, 275
05 MT-V Dark Brown to black 407.5 | 42%¥ 375, 357, 27
06 MT-VI Dark Brown to blac 401.f 334, 25!
07 MT-VII Dark Brown to black 412.0 409, 342, 265

¥= shoulder peak

The above compounds were also analyzed for FTIR. ddta obtain is shown in followingable-3. The FTIR
spectra are reported in thég. 2.

Fig. 2. FTIR Spectra for 5-Chloro-2-hydroxy-4-methy-acetohenoneanil (MT-1, G7H160.NSCI)
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TABLE-3: FTIR Spectral Data of the Synthesized Thiaolidin-4-ones, MT-I to MT-VII

; T
Sr. No. | Code No. IR (in cm”) "

V-oH VarH | Varcchs | VscHzc=o- | V-no2 V>en- Vcal Vs-cHz

01 MT-I 3416 (broad)| 302§ 2837 1693, 1726 1195, 12611, 860 661
02 MT-II 3445 2964 2881 1712 - - 1172,1224 725,751 653
03 MT-III 3580 3010 2852 1724 - - 1261 692, 798 661
04 MT-IV 3555 3082 2852 1612 1377 1564 1150 871 600
05 MT-V 3500 3030 2780 1690 1380 1570 1250 79 655
06 MT-VI 3510 2990 2980 1643 - - 1172 650, 780 670
07 MT-VII 3550 3025 2840 1705 1380 1502 1288 81 707

* 2" frequency due to —~N@roup
Structural Studies of Thiazolidin-4-one:
From all the characterization [viz. physical constanalytical and spectral(UV-Vis and FTIR)] datze arrives at

the detailed structures and they are as mentionbdlowTable-4.

TABLE-4: Structural Formula, Name, Molecular Formul a, Notation and of the Synthesized Thiazolidin-4-ces, MT-I to MT-VII

Sr.
No.

cl o
1 He S\C_/\NKO 2-(5-Chloro-2-hydroxy-4-methyl-phenyl)-2-methyl-Bwnyl-thiazolidin-4-one
3 I (C17H1502NSC|) MT-|
CHs
OH

cl o
2 Hchs\@ ch 2-(5-Chloro-2-hydroxy-4-methyl-phenyl)-3-(3,4-dirhgt-phenyl)-2-methyl-thiazolidin-4-
] 3
CHg

Structural Formula Name and MF and ID of Thiazolidin-4-ones

one (QgHzoOzNSCl) MT-II
CHs

OH
] o ¢
3 HAC S\C/:f o | 2-(5-Chloro-2-hydroxy-4-methyl-phenyl)-2-methyl-2:4,5-trichloro-phenyl)-thiazolidin-4-
’ o one (GH10,NSCL) MT-Ill
3
OH Cl

Cl

4 HsC

o]

S\C/:f ch. | 2-(5-Chloro-2-hydroxy-4-methyl-phenyl)-2-methyl-8-nethyl-2-nitro-phenyl)-thiazolidin-

CHy * | 4-one (GaHO:N,SCl) MT-IV
O;N

OH

cl o
5 He S\C/:f oH 2-(5-Chloro-2-hydroxy-4-methyl-phenyl)-3-(4-hydrogynitro-phenyl)-2-methyl-
¢ ‘ thiazolidin-4-one (GH170sN,SCl) MT-V

CHj3

OH O,N
cl . /YO
6 G L 2-(5-Chloro-2-hydroxy-4-methyl-phenyl)-3-(2,3-dichbd-phenyl)-2-methyl-thiazolidin-4-
s & one (G7H1,0,NSCE) MT-VI

oH . a cl
cl S/YO
7 HAC b al 2-(5-Chloro-2-hydroxy-4-methyl-phenyl)-3-(4-chloenitro-phenyl)-2-methyl-thiazolidin-
’ L 4-one (G:H1O0:N,SCh) MT-VII
oH  ON

Anti-Fungal Study of the Thiazolidin-4-ones:
The antifungal studies are performed for all th@aZblidin-4-ones for strains lik&. cerveaceP. nonatumC.

albicansandA. alternataby disc diffusion method[18-19], and their res@te depicted in Table-5.

Preparation of Solutions:

Experimental Procedure for antifungal activity:

To study the antifungal activity of Thiazolidin-fes synthesized from the Schiff bases, followinwzevill
be requiredThe following experimental procedure will be adapte

Newly synthesized compounds were screened for #mifungal activities against four strain of furmit of S
cerevisiae C. albicans, Alternaria alternataAspergillus nigerand Penicillum notatumusing diisk diffusion
method [20-21Activity of each compound was compared with thatoitrol
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Before testing the test species were cultured datpalextrose agaMature colonies were covered with sterile
water (approx. 2.0 ml). The agar plates (sabouhecdoge agar 2 %) were inoculated by dipping alsteodtton
swab into the inoculum and evenly streaking thebsimathree directions over the entire surface ef ptates
which were then allowed to dryfhe disks with compounds (5Gthd 1000ug/disk) were applied into each
inoculated plate and the plates were incubated &t 3or yeasts and 28 for filamentous fungiwith readings
taken after 48 to 72 hours and 5 to 14 dagspectively[22 Inhibitory zone diameters for disks were
measured in mm and compared with control disk(@Alisk) used as controls

Table-5: The Antifungal activity screening for Syntiesized Thiazolidin-4-ones, MT-I to MT-VII, derived from 5-Chloro-2-hydroxy-4-
methyl-acetophenone in different strains after 72 s. (20/06/2015)

Concentration of Name of Strain used
Como. ID Com oulnd Saccharomycg Candida | Penicillum | Alternaria | Aspergillus
p-1B ( /pml) ! cerevisiae albicans | notatum alternata niger
Ho Zone of Inhibition(mm) |
500 - - - R
MT 1000 - N N -
500 - - - R _
MT-II 1000 - - - - ==
500 05 - - - 05
M-Il 1000 11 - - - 06
500 - 06 - - 05
MT-IV 1000 - 0 - - -
500 07 09
MT-v 1000 13 - - -
500 - - - R
MTVI 1000 B N - -
500 - - B N
MT-VII 1000 - - - -
Positive Control (Ethanol) - - R R N
Negative Contro (Distilled Water)

Conclusions drawn from The Antifungal activitiestbé studied Thiazolidin-4-ones were as...

1) The ThiazolidinoneMT-I is not active for all the studied strains of thedus.

2) The ThiazolidinoneMT-Il is active for theAspergillus nige(1000ug/ml).

3) The ThiazolidinoneMT-IIl is active for theSaccharomyce cerevisiae and Aspergillus nig800 and1000

pag/mi).

4) The ThiazolidinoneMT-IV is active for theCandida albicans 500 and1000 pug/ml) and Aspergillus niger.
(500 pg/ml).

5) The ThiazolidinoneMT-V is active for theSaccharomyce cerevisi@d0 and1000 pg/ml) and Candida
albicans 600 pg/ml).

6) The ThiazolidinoneMT-VI , MT-VII is not active for all the studied strains of thadus.

7) Saccharomyce cerevisigeactive for the Thiazolidinon®T-111 andMT-V (500 and 1000 pg/ml) only.

8) Candida albicansis active for the Thiazolidinon®T-IV andMT-V only.

9) Penicillum notatum and Alternarialternateare not active for the studied Thiazolidin-4-ones.

10) Aspergillus nigeris active for the Thiazolidinon&T-1I , MT-1lIl andMT-IV only.

11) TheMT-lll andMT-V were high activity againssaccharomyce cerevisiamdMT-Il (Aspergillus nigey and

MT-IV (Candida albicansderivatives are showing low activity.
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