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ABSTRACT :

Substituted Thiazolidinones have a variety of biological activities and have wide range of therapeutic
properties. A series of novel thiazolidinones have been synthesized by the reaction of ethyl benzoate with
hydrazine hydrate to form benzohydrazone which reacts with substituted aromatic aldehydes in the presence of
acetic acid &ethanol to produce corresponding Schiff bases. These compounds were further treated with
thioglycolic acid and dry benzene results in the formation of title compounds(ks4a-ks4f).The synthesized
compounds were characterised by spectral studies like IR, HINMR & Mass spectroscopy. Invitro Anti-

inflammatory activity of the synthesized compounds showed good results at the concentration of 50 and
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100pg/ml by using standard Diclofenac sodium by HRBC membrane stabilisation method. The compounds show

the good anti inflammatory activity but less than that of standard diclofenac sodium.
KEYWORDS: Thiazolidinones, Schiff bases, HRBC method, Anti-inflammatory.

INTRODUCTION:
Heterocyclic Compounds

Heterocyclic compounds are cyclic compounds in which one or more of the atoms of the ring are
heteroatoms. A heteroatom is an atom other than carbon. A variety of atoms, such as N, O, S, Se, P, Si, B, and
As, can be incorporated in to ring structures. By far the most numerous and most important heterocyclic systems
are those of five and six members.

Thiazolidinones -Structure

Thiazolidinones are derivatives of thiazolidine with a carbonyl group at the 4-position .
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Fig:1 Title molecule -Thiazolidinone
Substituents in the 2-, 3-, and 5-positions may be varied, but the greatest difference in structure and

properties is exerted by the group attached to the carbon atom in the 2-position (R and R”in 2 or X in3).
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Fig:2 Substituted Thiazolidinones.

Heterocyclic compounds containing the thiazolidinone ring have reported to demonstrate a wide range
of pharmacological activities which include antimicrobial, antifungal activity, antitubercular, antitumor,
antidiabetic activity ,antiinflammatory, anticonvulsant and have been reported as novel inhibitors of the bacterial
enzyme Mur B which is a precursor acting during the biosynthesis of peptidoglycan. Thiazolidines an important
scaffold known to be associated with several biological activities. Thiazolidinones are the derivatives of
thiazolidine which belong to an important group of heterocyclic compounds containing sulfur and nitrogen in a
five membered ring. Thiazolidine is a sulfur analogue of oxazolidine. It gives out different derivatives with all
different types of biological activities. Thiazolidines may be synthesized by a condensation reaction between a

thiol and an aldehyde or ketone. It is a reversible reaction.
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Materials and methods:
All the chemicals were purchased by S.D fine, Melting points of synthesized compounds were determined

in open capillaries using Veego VMP-1 melting point apparatus and lab-India digital melting point apparatus
expressed in °C and are uncorrected. The IR spectra of the compounds were recorded on FTIR spectrophotometer
using KBr pellets technique and are expressed in cm™.The NMR spectra of the compounds were recorded in a
VARIAN DP-200 spectrometer using CDCI3 as solvent and TMS as internal standard. Mass spectra were
recorded on an Electron impact Mass spectrometer at 70 eV using direct insertion probe. The molecular weight
was calculated in positive mode by standard addition method. In the present work Ethyl benzoate and Hydrazine
hydrate have been chosen as starting materials. The formations of the final products were monitored by TLC.
The completed products show significant colour under UV light. All the compounds prepared were purified by
recrystallization with suitable solvents.

RESULTS AND DISCUSSION:
Results of Anti Inflammatory Activity by HRBC Method for the Synthesized Compounds in pg/ml. The

% Stabilisation of compounds by using HRBC method

Compound code | Conc.ug/ml Absorbance(nm) | %Stabilization
control - 0.805 99%
Standard 50 0.224 72.2%

100 0.354 56.1%
KS4a 50 0.512 36.4%
100 0.372 53.8%
KS4b 50 0.492 38.9%
100 0.362 55.1%
KS4c 50 0.572 29%
100 0.394 51.1%
KS4d 50 0.598 25.8%
100 0.432 46.4%
KS4e 50 0.664 18%
100 0.442 45.1%
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KS4f

50 0.416 48.4%

100 0.376 53.3%

Fig:3 Tabular representation of %stabilisation of compounds by using HRBC Method.
EXPERIMENTAL SECTION:

Scheme The schematic representation of the procedure is as follows
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Fig:4 Schematic representation of Stepwise synthesis of Title compounds.
In the present work Ethyl benzoate and Hydrazine hydrate have been chosen as starting materials. The formations
of the final products were monitored by TLC. The completed products show significant colour under UV light.
All the compounds prepared were purified by recrystallization with suitable solvents.
General method for the Synthesis of Title Compounds:
The procedure for the synthesis of compounds consists of three steps
Step 1:Synthesis of Benzohydrazone
Take 0.01M of Ethyl benzoate and 0.02M of hydrazine hydrate in 20 ml of ethanol was refluxed for about 5hrs
on a waterbath. After cooling, the resulting solid was filtered, dried and recrystallised to obtain Benzohydrazone,
white solid(Nareshvarma Seelam and S. P. Shrivastava et al.,2011).
Step 2:Preparation of N*-Benzylidene Benzohydrazone
A mixture of the above obtained compound (0.01M),Substituted Aromatic aldehyde (0.01M),anhydrous sodium

acetate(0.02M) and glacial CH 3 COOH(20ml),were taken in a RBF kept under stirring and reflux for 5hrs.The
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reaction mixture was cooled and poured into crushed ice with vigorous stirring. The precipitated solid obtained

was

filtered off and recrystallized from ethanol (P.Sudhir kumar et al.,2010).

Step 3:Preparation of N-(4-oxo-2-substituted phenyl thiazolidin-3-yl)Benzamide derivatives

A mixture of different substituted Schiff bases (0.001M)in dry benzene(25ml) wasadded to Thioglycolic
acid(0.01M).The reaction mixture was refluxed for 6hrs.A solid ppt was obtained after cooling . (P.Sudhir kumar
etal.,2010).

IR spectroscopy

Infra red spectrum (IR spectrum) gives sufficient information about the structure of a compound. This technique
provides a spectrum containing a large number of absorption bands which provides information about the
functional

groups present in an organic compound. Each functional group in the compound absorbs infra red radiations at

definite frequencies and produce characteristic absorption bands. These absorption bands help to identify the

characteristic functional groups in the compound (Sharma YR, 2009).

IR Characterization:

Compound(ks4a)C=C stretching in aromatic ring 1843, C-H stretch in Aromatic ring 3020,C=0 stretch
1647.21,1635.64,C-S stretch 750.31, C-N stretch 1446.61, -NH stretch 3466.08 Base peak 208 , M + 1 peak
224,

Compound(ks4b) C=C stretching in aromatic ring 1780.30,C-H stretch in Aromatic.ring 3194,C=0 stretch
1714.72, C-S stretch 952, C-N stretch 1446, -NH stretch 3323.35

Compound(ks4c) C=C stretching in aromatic ring 1683.86,C=0 stretch 1743.65,C-S stretch 952.84,C-N stretch
1436.97,-NH stretch 3394.72,-OH stretch 3454.51,C-H stretch 3204 Molecular ion peak-314,Base peak-240
Compound(ks4d) C=C stretching in aromatic ring 1869.02,C=0 stretch 1730.15,C-S stretch 667.37, C-N
stretch 1423.47,-NH stretch 3419.79,NO, in aromatic ring 1550.77, C-H stretch 3185, Molecular ion peak-
344 Base peak-210.

Compound(ks4e) C=C stretching in aromatic ring 1651.07,C=0 stretch 1724, C-S stretch 752,C-N stretch
1456.2 -NH stretch 3250,0H stretch in aromatic ring 2550, -OCH3 in aromatic ring 2834, C-H stretch 3192
Compound(ks4f) C=C stretch in aromatic ring 1755,1864,C=0 stretch 1743,C-S stretch 745,C-N stretch 1423, -
NH stretch 3274,-OCH 3 group 2820,2834,C-H stretch 3188.

The compounds that were synthesised are represented below:

1. Compound code : KS4a IUPAC name: N-(4-oxo-2-Phenyl thiazolidin-3-yl)Benzamide
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2. Compound code : KS4b IUPAC name: N-(2-(4-chloroPhenyl)-4-oxothiazolidin-3-yl)Benzamide

=l

A

=] _

Dy
D R

3. Compound code : KS4c ITUPAC name:N-(2-(2-hydroxyPhenyl)4-oxo thiazolidin-3-yl)Benzamide

4. Compound code : KS4d IUPAC name: N-(2-(4-nitroPhenyl)-4-oxothiazolidin-3-yl)Benzamide.

5. Compound code: KS4e IUPAC name: N-(2-(4-hydroxy-3-methoxy phenyl)-4-oxo thiazolidin-3-

yl)Benzamide

-

OCH,
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6. Compound code : KS4f ITUPAC name: N-(2-(3,4-dimethoxyphenyl)-4-oxothiazolidin-3-yl)Benzamide.

A -

MH—HN

Invitro Anti-inflammatory Activity
Antiinflammatory activity of the compounds were evaluated by HRBC Membrane Stabilization Method:
HRBC Membrane Stabilization Method
The human red blood cell membrane stabilization method (HRBC) has been used as a method to study the invitro
anti-inflammatory activity. Blood was collected from healthy human volunteer who was not taken any NSAID S
for 2 weeks prior to the experiment. The collected blood was mixed with equal volume of sterilized Alsever
solution (2% dextrose,0.8% sodium citrate, 0.05% citric acid and 0.42% NaCl in water) and centrifuged at 3,000
rpm. The packed cells were washed with isosaline (0.85%, pH 7.2) and a 10% (v/v) suspension was made with
isosaline®. Various concentrations of compounds were prepared (50 and 100 pg/ml) using distilled water and to
each concentration 1 ml of phosphate buffer (0.15M, pH 7.4), 2 ml of hypo saline (0.36%)and 0.5 ml of HRBC
suspension were added. It is incubated at 36% for 30 min and centrifuged at 3,000rpm for 20 min. The
haemoglobin content in the supernatant solution was estimated spectro photometrically at 560 nm. Diclofenac
sodium (50 & 100 ug/ml) was used as a reference standard and a control (distilled water) was prepared omitting
the compounds. The percentage hemolysis was calculated by assuming the hemolysis produced in presence of
distilled water of as 100%. The percentage of HRBC membrane stabilization or hemolysis was calculated using
the formula®’.

% inhibition of Hemolysis= 100x (OD1- OD2)/ OD1

Where OD1 and OD2 are absorbance of control, Diclofenac sodium

or test compounds respectively.

The percentage of membrane stability was calculated as follows:

Percentage stabilization =100-(OD of test solution-OD of product control) x 100

OD of test solution
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Graphical Representation:
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Fig-5:Graphical representation of Invitro Anti-inflammatory activity of Thiazolidinone derivatives

by HRBC Membrane Stabilisation Method using Standard - Diclofenac sodium.

Conclusion: The invitro anti inflammatory potential of the all synthesized compoUn.ds were evaluated by
method namely Human Red Blood Cell Membrane Stabilisation(HRBC Membra'he-stabilisatiﬁn method) using
Diclofenac sodium as a internal standard.From the results the derivative 'K~S4f :Which possess Meta and Para
methoxy substitution showed significant anti inflammatory activity (%Stabi‘lisation values 48.4% and 53.3%

respectively) and all derivatives are less potent than the standard diclofenac sodium.

ACKNOWLEDGEMENT
The authors are thankful to the chairman and Principal of Sri Raghavendra College of Pharmacy,

Bangalore for providing all the facilities to carry out this research work.

IJCRT2411650 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 800


http://www.ijcrt.org/

www.ijcrt.org © 2024 1IJCRT | Volume 12, Issue 11 November 2024 | ISSN: 2320-2882
REFERENCES:

1.M.G.Vigorita,A.Chimirri,S.Grasso,G.Fenech,J.Heterocycl.Chem.16(1979)257e1261.

2.Andres,C.J.;Bronson,J.J.;D’ Andrea,S.V.;Deshpande,M.S.;Falk,P.J.;Grant
Young,K.A.;Harte, W.E.;Ho,H.T.;Misco,P.E.;Robertson,J.G.;Yaxiongsun,S.;Walsh,A.W.Bioorg.Med.Chem.Let
t.2000,10,715.

3. D.A.Horton,G.T.Bourne,M.L.Smyth,Chem.Rev.103.(2003)893.

4. Rajashree S Chavanl, Harinath N More2 and Ashok V Bhosale,Synthesis,
Characterization and Evaluation of Analgesic and Anti-inflammatory Activities of Some
Novel Indoles Tropical Journal of Pharmaceutical Research August 2011; 10 (4): 463-473.

5. Anbalagan et al., Synthesis and Biological Activity of [2-(Thiazolidin-4-one)Phenyl]-1h-
Phenylbenzimidazoles and 2-[4-(Azetidin-2-One)-3-Chloro-4-Phenyl]-1h-Phenyl Benzimidazoles. International
Journal of Pharmaceutical Sciences and Drug Research(lJPR),2010,2(2),115-119.

6.Althaf Faimum D,Sudaroli M,Mohammed Salman I.Invitro Anti-inflammatory activity of Vitex leucoxylon
Linn.Leaves by HRBC membrane stabilization, International Journal of Pharmacy &Life
sciences.2013,4(1),2278-2281.

7.Gandhisan R, Thamaraichelvan A and Baburaj (1991). Anti inflammatory action of Lannea coromandelica
HRBC membrane stabilization., Fitotherapia ,62: 82-83.

8.Taranalli A.D., Thimmaiah N.V., Srinivas S., Saravanan E., anti-inflammatory, analgesic and anti ulcer activity
of certain thiazolidinones, A. J. Pharm. and Clinical Res., 2009, 2, 79-83

9.Vaidya et al.., synthesis of novel 4-thiazolidinone derivatives with anti inflammatory activity. International
Journal of Current Pharmaceutical Research,2011,vol-3,Issue-4.

10. Singh,S.P.,Parmar,S.S.,Raman,K.,Stenberg,V.l.Chemistry and Biological Activities of 1,3-Thiazolidin-4-
ones,Chem.Rev.,1981,81,175.

11. Nareshvarma Seelam and S. P. Shrivastava. Synthesis and In-vitro Activity of Some

New Class of Thiazolidinone and Their Arylidene Derivatives.Bull. Korean

Chem.Soc.2011,Vol. 32,No. 11.

12. P. Sudhir Kumar et al.., synthesis of some novel thiazolidin-4-one substituted 1, 2,4 -

triazoles of their antimicrobial activity studies. RASAY AN journal of

chemistry,(2010)Vol.3, No.3,600-606.

13. Y.R.Sharma.Elementary Organic Spectroscopy.1980.

14. Thorleif Anthonsen et al.,Synthesis and Fungicidal Activity of 2-Imino-3-(4-arylthiazol-

IJCRT2411650 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 801


http://www.ijcrt.org/

www.ijcrt.org © 2024 1IJCRT | Volume 12, Issue 11 November 2024 | ISSN: 2320-2882

2-yl)-thiazolidin-4-ones and Their 5-Arylidene Derivatives,Molecules,2000,5,1055-
1061.

15. Patrizia Diana et al.., Thiazoles, Their Benzofused Systems, and Thiazolidinone Derivatives: Versatile and
Promising Tools to Combat Antibiotic Resistance.Journal of Medicinal Chemistry,2020,Vol-63/Issue-15
16. Faisal M. Aglan et al.., Thiazolidinone: A structural motif of great synthetic and biological

importance.Journal of Molecular structure,vol-1250,part-2,2022,131771.
17. Marcela Dvorakova & Premysl Landa..,Anti-inflammatory activity of natural stilbenoids: A Review in
Pharmacological Research ,Vol-124,0ctober 2017,Pages-126-145.

18. Mohamed A. A. Radwan, Eman A. Ragab,Nermien M. Sabry and Siham M. El-
Shenawy, Synthesis and biological evaluation of new 3-substituted indole derivatives as
potential anti-inflammatory and analgesic agents. Bioorganic &amp;Medicinal Chemistry
(2007) 15, 3832-3841.

19. Swarup jyoti Chattarjee et al..,Evaluation of Antimicrobial Potency of Some
Synthesized Thiazolidin-4-one substituted 1, 2, 4-triazoles.Journal of Advanced
Pharmaceutical Research, 2010, 1, 26-35.

20. Lakshmana Rao ATMAKURI et al.., Synthesis and Hypoglycemic and Anti-inflammatory Activity
Screening of Novel Substituted 5-[Morpholino(Phenyl)Methyl]-Thiazolidine-2,4-Diones and Their Molecular
Docking Studies in Turk J Pharm Sci. 2019 Nov 11;16(4):380-391.

IJCRT2411650 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 802


http://www.ijcrt.org/
https://pubmed.ncbi.nlm.nih.gov/?term=%22ATMAKURI%20LR%22%5BAuthor%5D

