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Abstract- Saturated Thiazolidinone, which has a carbonyl group on the fourth carbon, has
been dubbed the "wonder nucleus” because it exhibits nearly all known biological functions.
Many researchers have been interested in exploring this skeleton's ability to be used in a
variety of ways due to the diversity in its biological response profile. The current paper is an
honest effort to review 4-thiazolidinone's chemistry, synthesis, spectral studies, and
applications.
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1. Introduction
Microbe-based infections are one of the main killers in the world. A significant problem
is presented by the limited number of antibiotics that are available for the treatment of
ilinesses and the ongoing emergence of antimicrobial agent resistance [1]. This is a
fundamental component of numerous synthetic medications with a wide range of
biological effects, including antimycobacterial effects [2,3]. Thiazolidinones are
thiazolidine compounds that contain carbonyl groups at positions 2, 4, or 5 as shown in
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Fig.1,2. They also contain Sulphur atoms at positions 1 and 3. However, its derivatives
are among the moieties that are most commonly researched, and the discovery of its
existence in penicillin was the first indication that it existed in nature. The heterocyclic
nucleus of 1,3-thiazolidin-4-ones has a Sulphur atom at position 1, a nitrogen atom at
position 3, and a carbonyl group at position 4 [4,5]. The thiazole ring, which is a
component of vitamin B, penicillin, and antimicrobial thiazoles, is currently well
investigated. Reduced thiazole is used to research polypeptides and proteins and appears
as structural components in compounds of biological significance.
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1.1. Physical Properties 4-Thiazolidinones

The 3-unsubstituted 4-thiazolidinones are typically solids that frequently melt upon
decomposition; however, the melting point is lowered by the addition of an alkyl group to the
nitrogen. Water is moderately soluble in the 4-thiazolidinones that don't have aryl or higher
alkyl substituents [6]. The majority of 4-thiazolidinones are solids; nevertheless, they
frequently melt during decomposition due to the alkyl group attached to the nitrogen, which
reduces melting temperatures and occasionally results in oily compounds. Thiazolidinones
with lower molecular weight and no aryl or higher alkyl substitution are only partly soluble in
water. Water can be used to recrystallize 4-thiazolidinones. Water solubility is decreased by
substituent addition. Thiazolidinones have a distinctively powerful scent whether they are
substituted or not. The introduction of substitutes reduces scent intensity. Thiazolidinones
typically lack colour or have a distinctive hue [7]

1.2. Molecular Spectra of 4-Thiazolidinones
1.2.1. Infrared Spectra

The 4-thiazolidinones' infrared spectra can be used to determine these compounds' structures.
The strong and distinctive carbonyl peak is typically located between 1760 cm-1 and 1655
cm-1. This area does not include a peak for 2-Thionothiazolidine, which is missing a 4-
carbonyl group6l. 4-Thiazolidinones that have a hydrogen bonded to the nitrogen exhibit
absorption in the 3100-3000 cm-1 range, which is indicative of the NH stretching. The
thiureide band typically ranges from 1500 to 1450 cm-1. Strong bands are seen for rhodanine
derivatives in the 1100-1200 cm-1 range and are categorized as belonging to the C=S group

[8].
1.2.2. 1H NMR Spectra

4-thiazolidinones' 1H NMR spectra are heavily influenced by the substituents that are present
at various locations on the thiazolidine ring. The NMR spectra of 2,3-disubstituted 4-
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thiazolidinones has three distinctive peaks, and depending on the nature of the R2, H (2)
appears as a singlet in the 5-6 ppm range. Most of the time, Ha and Hb show up as
independent doublets in the 3.5-3.9 ppm range. The actual NMR spectra rely on the types of
substituents at the C (2) and N (3) locations, or on R1 and R2[9].

1.2.3. C®™NMR Spectra

A group of substituted 4-thiazolidinones were explored in CDCI3 by Vogel et al. who
examined their 13C NMR spectra. On the basis of the C, H spin coupling constants over two
and three bonds, several constitutional isomers were discriminated, and the configuration of
trisubstituted exocyclic C=C was determined. [10]

1. 2.4 Reactions of 4-Thiazolidinones

The nucleus of 4-thiazolidinone is moderately reactive and goes through several changes.
Below are some of these responses highlighted. Numerous attempts have been made at the
aldol condensation process of the methylene group at position-5. Thiazolidinones have a
nucleophilic carbon atom at position 5 that has the ability to attack an electrophilic core. The
reaction takes place when an attacking species of 4-thiazolidinone base and anion are present.
The ease of formation of anion and hence the degree of nucleophilic activity is dependant not
only on the electron withdrawing effect of the adjacent carbonyl group but also on the
presence of other electron withdrawing groups at position-2. The product of the reaction
contains o,f-unsaturated carbonyl group. Different 2-thiono-4-thiazolidinones have been
reported39,71 to undergo aldol condensation reaction with a variety of aliphatic, aromatic and
heterocyclic aldehydes. 5-unsaturated derivatives (10), which are very useful synthetic
reagents, were obtained in good yields. The reactions were mostly carried out in the presence
of anhydrous sodium acetate in benzene or acetic acid. [11]

1.2.5. Chemistry of 4-Thiazolidinones

The chemistry of 4-thiazolidinones was reviewed in depth by Brown in 1962 and by
Newkome and Nayak in 1977. 4-Thiazolidinones are derivatives of thiazolidine with a
carbonyl group at the 4-position (I). 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. Variations in the substituents attached to the nitrogen atom and
the methylene carbon atom are possible for the structures represented by (1) and (Ill)as
shown in Fig.3. Thiazolidinone is considered as a biologically important active scaffold that
possesses almost all types of biological activities. [12-13]
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4-Thiazolidinones are one of the most intensively investigated classes of aromatic five
membered heterocycles. 4-Thiazolidinones are the structural units of biological and
medicinal importance. Numerous methods for the synthesis of thiazolidinones and also their
diverse reactions offer enormous scope in the field of medicinal chemistry. Thiazolidinone, a
saturated form of thiazole with carbonyl group on fourth carbon, has been considered as a
magic moiety (wonder nucleus) which posse almost all types ofbiological activities. This
diversity in the biological response profile has attracted the attention of many researchers to
explore this skeleton to its multiple potential against several activities. The carbonyl group of
4-thiazolidinone is highly unreactive. But in few cases 4-thiazolidinone on reaction with
Lawesson’s reagent gives corresponding 4-thione derivatives [14-15]

1.2.6. Preparation of thiazolidinones derivatives

Several methods for the synthesis of 4-thiazolidinones are widely reported in the literature.
The main synthetic routes to 1,3-thiazolidin-4-ones involve three components that is an
amine, a carbonyl compound, and a mercapto-acid. The classical synthesis reported can be
either a one-pot three-component condensation. The reactions begin by formation of an imine
(the nitrogen of amine attacks the carbonyl of aldehyde or ketone), which undergoes attack
by generated sulfur nucleophile, followed by intramolecular cyclization on elimination of
water as shown in Fig.4 [16].

-H,O _H
R,——C——H + R,—™— NH, ————— Rey—— N=—=C___
H

I Et-OH Ry
eat l H S/\COOH
o)

Heat
S\(N R>

Ry
Fig. 4
Common synthetic route for the synthesis of 4-thiazolidinone derivatives
1.2.7. Mechanism of thiaozolidin-4-one ring formation

The group —CH=N- has two reaction centres, one at the methine carbon atom and the
nucleophilic center at the nitrogen atom. Through this, azomethine bases can react with
molecules containing a replaceable hydrogen atom. Thus, the reaction proceeds by the attack
of mercapto acetic acid upon the —C=N- group with the thioglycolic acid (SCH2 COOH)
adding to the carbon atom followed by the capture of proton by nitrogen and subsequent
cyclization. as shown in Fig.5 [17-18]
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Fig. 5
Mechanism of thiaozolidin-4-one ring formation

2. Biological importance

Thiazolidinones are the structural units of biological and medicinal importance.4-
thiazolidinones and their derivatives are an important class of compounds in organic and
medicinal chemistry. The 4-thiazolidinone ring system is a core structure in various synthetic
pharmaceutical agents, displaying a broad spectrum of biological activities such as anti-
tubercular, anti-convulsant, anti-cancer, anti-fungal, anti-inflammatory and analgesic etc as
shown in Fig.6. Numerous reports have highlighted their chemistry and uses. It has also been
reported in literature that certain compounds bearing 4-thiazolidinone nucleus possess various
activities as shown in Fig.7,8 [19].

» Antibacterial and antifungal activity
» Anti-inflammatory activity
» Antituberular activity
» Antidiabetic activity
> Antiviral activity
» Antiarrhythmic activity
» Anticancer activity
» FSH receptor agonist and Muscarinic receptor 1 agonist
4-thiazolidinone nucleus possess various activities (Fig. 6)
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(Fig. 8) 4-thiazolidinone, a multifunctional nucleus.

2.1. Anti-inflammatory and analgesic activity

Chawla et al 2023, reported 4-thiazolidinone derivatives that were produced in three
successive phases utilising a standard approach. Through spectrophotometric examination,
the compounds' structural identification was discovered. The created chemicals were also
tested for their ability to fight cancer, inflammation, and antioxidants. All of the synthetic
derivatives had fair to moderate antioxidant properties, with FP7 and FP10 showing the
greatest scavenging activity as shown in Fig.9 The carrageenan-induced rat paw oedema
technique was used to test the in vivo anti-inflammatory activity, and the compounds FP4 and
FP7 had the highest levels of inhibition. Compounds as shown in Fig.9 were discovered to be
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the most effective analogues against the tested cell lines after the synthesised analogues were
evaluated for in vitro antitumor activity over MOLT-4 and EAC cell lines. Molecular docking
research was done using Auto Dock 4.2.6. [20].
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Pathways leading to inflammation and its suppression by COX-2, 5-LOX, and sEH targeting.
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Fig. 11 Arachidonic acid (AA) cascade. PG = prostaglandin, TX = thromboxane. As reported
in Ahmad et al 2022 [21]

Haroun et al 2023 reported new anti-inflammatory drugs with improved gastrointestinal
profiles. He reported that anti-inflammatory properties of thiazolidinones based on 4-
methylthiazole. anti-inflammatory activity, evaluated pharmacological action, ulcerogenicity,
and cytotoxicity of a series of 5-adamantylthiadiazole-based thiazolidinone derivatives based
on these observations. The substances had moderate to outstanding anti-inflammatory
efficacy, according to the in vivo anti-inflammatory activity. The four compounds shown in
Fig.12 were more potent than the control medication indomethacin (47.0%), with relative
potencies of 62.0, 66.7, 55.8 and 60.0%. The COX-1, COX-2, and LOX enzymatic assay was
carried out to ascertain their potential mode of action [22].
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Desai et al 2023 reported antibacterial and antifungal properties of a series of 4-
thiazolidinone- which is based on5-arylidene hybrids, they were developed and synthesised.
Several spectrum approaches, including IR, 1H NMR, 13C NMR, and mass spectroscopy,
were employed to determine the structure of a unique synthesised hybrid. To assess antibiotic
activity, four bacterial strains—two gram-negative (Escherichia coli and Pseudomonas
aeruginosa), two gram-positive (Staphylococcus aureus and Streptococcus pyogenes), and
one fungal (Candida albicans)—were employed. Due to their MIC values of 62.5 g/mL
against the tested bacterial strains (S. pyogenes, P. aeruginosa, and E. coli, respectively) [23].

Haroun et al 2022 reported new compounds that are safer and have different molecular
targets than those currently being used in clinical settings. This study sought to identify a
group of thiazolidinones based on benzothiazoles that have lipoxygenase (LOX) inhibitory
activity as a mechanism of anti-inflammatory effect. Anti-inflammatory effect was assessed
using a carrageenan-induced mouse foot paw oedema experiment, and LOX inhibition was
investigated using the conversion of sodium linoleate to 13-hydroperoxylinoleic acid.
Molecular docking research was carried out with Auto Dock 4.2. The anti-inflammatory
activity of the aforementioned compounds was estimated to be between 18.4% and 69.57%,
indomethacin (47%). Additionally, compound #3 had the strongest LOX inhibitory
efficacy.[24]

Haroun et al 2022 reported prescribed medications with thiazole scaffold and also discuss
(PASS and docking) led to the selection of seventeen compounds for biological assessment.,
PASS predictions enable us to pick molecules with favourable activity as efficiently as
possible. Prediction suggests that these substances could be used as possible anti-
inflammatory drugs. These findings led to the selection of potential compounds, which were
then tested for their ability to reduce inflammation. The most promising substitution
compounds were 4-NO2, 2,3-di-Cl, 3-Br as shown in Fig.13-14 Three of the most active
compounds were tested in vitro for their ability to inhibit COX-1/COX-2 and LOX, and the
results showed that they are effective COX-1 inhibitors with IC50 values that are better than
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those of the reference compound Naproxen (IC50 = 40.10 M), which is in line with the
findings of our predictive molecular approach [25].
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Fig.14

Karapetyan et al 2022, reported Environmentally friendly and without catalyst Two methods
have been devised for the synthesis of compounds with iminodihydrofuran and thiazolidinone
rings that have been functionalized as shown in Fig.15 Thiourea linker was employed to join
a thiazolidinone scaffold to iminodihydrofuran. The techniques provide for good to
exceptional yields of the polyheteroconjugated compounds while being affordable, easy, and

operationally straightforward.[26]
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Abd El-Karim et al 2021 reported newly synthesised compounds underwent in-vivo anti-
inflammatory and ulcerogenic testing using indomethacin, celecoxib, and diclofenac as
reference medicines. The compound Fig.16 seemed to be the most promising choices since
they produced anti-inflammatory action that was quick to start acting and lasted a long time,
as well as a positive GIT safety profile. The later derivatives also underwent molecular
docking studies to explain their binding affinities and their proteins ‘as shown in Fig.16 [27].

Pyrazole-thiazolidinone analogues of
potential antiinflammatory, analgesic and TNF-a
inhibitory activity

Superimposition of the promising analogues
within the ATP-active pocket of TNF-o
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Shawky et al 2020 reported that two novel series of pyrrolizine-5-carboxamides were
created, and their anti-inflammatory and anticancer properties were examined. With a
selectivity index in the range of 1-258, the novel compounds showed strong cytotoxicity
(IC50 = 0.10-22.96 M) against three cancer cell lines (MCF-7, A2780, and HT29).
Additionally, these substances demonstrated notable anti-inflammatory action (18.13-44.51%
suppression of inflammation), which was mediated by COX-1/2 inhibition with a preference
for COX-2 inhibition.The investigation of SAR showed that the aliphatic side chain and 4-
thiazolidinone moiety at C6 of the pyrrolizine nucleus had favourable effects on cytotoxicity,
while the (hetero)aromatic substituents increased the anti-inflammatory actions. The 1C50
values required to suppress the proliferation of cancer cell lines were greater than those
needed to inhibit COX-2. Synthesise compounds were also shown to inhibit a number of
kinases in mechanistic investigations. Docking tests showed that the novel chemicals fit well
into COX-1/2. In addition, compounds in Fig.17 showed greater CDK2 affinities than
CAN508. In conclusion, the facts above identify these substances as promising anti-
inflammatory [28].

N
N MTT assay
— | Anti-inflammatory | _ >

I N
\©\ COX inhibition
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0%
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-20%
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Kinase profiling Cell cycle analysis Annexin V/PIl assay Docking stLEngy
Fig.17

Adnan et al 2019 reported Two new 2-methyl benzoimidazole and substituted thiazolidines
compounds were created, produced, and assessed as possible COX-2 [cyclooxygenase-2]
inhibitors. The synthetic compounds were identified based on their spectrum FTIR, 1H-
NMR, and physical characteristics. lbuprofen [10mg/kg i.p.] was chosen as the reference
ligand, and the newly synthesised compounds were tested in vivo for their antiinflammatory
effects utilising the egg-white induced paw edoema technique in comparison to the impact of
propylene glycol 50%v/v [control group]. Comparing new compounds to ibuprofen as a
reference medicine, new compounds demonstrated a much stronger in vivo antiinflammatory
efficacy. [29]
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Abdellatif KR, et al 2019, reported that In two novel series that we created, thiazolidindione
derivative or thiazolidinone derivative served as the anti-diabetic moiety, while the pyrazole
ring with vicinal diaryl rings served as the selective COX-2 moiety. The two moieties were
coupled together using methylene or methylenehydrazone functionality. The two series were
assessed for their anti-diabetic activity, ulcerogenic liability, and COX inhibition; were also
tested in vitro against a-glucosidase and a-glucosidase, as well as in vivo hypoglycaemic as
shown in Fig.18 [30].

NN N-N

H3COZS H3COZS
R=H, C1, Br, NO,, NHSO ,CH ;, OCH,
Fig.18

Omar et al 2018 Selective inhibition of 15-lipoxygenase (15-LOX) and cyclooxygenase-2
(COX-2) may be a useful approach for reducing inflammatory illnesses while minimising
adverse effects related to present anti-inflammatory medications. In the current work, a
variety of thiadiazole-thiazolidinone hybrids carrying 5-alk/arylidene as dual inhibitors of
these enzymes are synthesised, thoroughly characterised, and biologically assessed. Our
strategy was to combine pharmacophores with significant anti-inflammatory properties into a
single molecular framework. Effectively produced 4-thiazolidinone as shown in Fig.19 was
obtained by chlroacetylating and cyclizing 5-(4-hydroxyphenyl)-1,3,4-thiadiazol-2-amine.
The final compounds as shown in Fig.19 resulted from the Knovenagel condensation. Assays
for the in vitro inhibition of COX-1/COX-2 and 15-LOX on these drugs were performed.
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Compounds as shown in Fig. 18 having promising potency and selectivity (IC50 = 70-100
nM) [31]

15-LOX inhibitor
pharmacophore

COX inhibitor
pharmacophore

Fine tuner to optimise
\ selectivity & potency

6l : R = 3.4-(Cl),

COX-2 ICs, Selectivity index 15-LOX ICs,
6l 70 nM 220 11.8 uM
Celecoxib 49 nM 308 -
Zileuton - 15.6 uM
Fig.19

Liaras et al 2018 reported Numerous naturally occurring physiologically active chemicals, as
well as manufactured molecules with a variety of pharmacological properties, contain
thiazole and thiazolidinone moieties. The biological activity of several thiazole and
thiazolidinone compounds as COX-1/COX-2 and LOX inhibitors is the main topic of this
review.[32]

Apostolidis et al 2018 reported new derivatives, 5-arylidene-2-(1,3-thiazol- 2-ylimino)-1,3-
thiazolidin-4-ones (Fig.20) as anti-inflammatory agents. The structural variations were
selected by introducing, at the 5 positions of thiazolidinone moiety, different arylidene
substituents that author recently properties as hydrophobic and steric. The comparison of 4-Cl
derivatives showed highly significant inhibition compared to the corresponding 4-CHj
substituted derivatives. Good (Cox-1/Cox-2) inhibitory activity was exhibited by 5-(4-
(chlorobenzylidene)-2-(4-methyl-1,3-thiazol-2-ylimino)-1,3-thiazolidin-4-one. The protection
ranged up to 67.3%, for 5-(4-(dimethylamino) benzylidene)-2-(1,3-thiazol-2-ylimino-1,3-
thiazolidin-4-one. while the reference drug, indomethacin exhibited 47% protection at an
equivalent dose. Compound Fig.21 is the most potent [33].

R N N g /3”3
N\ / 0 N
IS>\H/<S \ N \CH3
YA
A
Fig.20 Fig. 21
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Ottana et al 2017 also reported substituted thaizolidinone as anti-inflammatory agents as
shown in Fig.21 [34].

In silico studies and biological evaluation of
F N COOH ) s v e .
\)—N PTP1B new 4-thiazolidinone derivatives, which were

s o designed and synthesised as inhibitors of
| j protein tyrosine phosphatase 1B, led to the
o identification of novel potent allosteric
\ T IRBphosphorylation inhibitors of the target enzyme as well as to a
T Aktactivation new lead compound endowed with
\ T 2-deoxyglucose uptake promising  insulinomimetic and  anti-
inflammatory  properties in cell-based

{ iNos models.

4 cox-2
Fig.22

Suthar et al 2013 synthesized quinolone substituted thiazolidin-4-ones as shown in Fig .
by cyclocondensation of m-phenylenediamine and nucleophilic attack of thiol on imino
carbon followed by intramolecular cyclization by loss of water. Compound possessing 4-
nitrophenyl substitution on thiazolidinonemoiety confers maximum anti-inflammatory
activity followedby 3-(4-methyl-2-ox0-1,2-dihydroquinolin-7-yl)-2-(2-nitrophenyl)
thiazolidin-4-one as shown in Fig.22, 23 compound bearing 2-nitrophenyl substitution. All
compounds showed excellent anti-inflammatory and anticancer activity [35].

CHg
\ Ar
= N’<
(@] N
H S
02\/
Fig.23
CH,
~ NO,
= N
o N
2\/8
o
Fig.24

Kumar et al 2007 reported some new 3-[4-(p-chlorophenyl)-thiazol-2’-yl]-2-[(substituted
azetidinone/thiazolidinone)-aminomethyl]-6-bromoquinazolin-4-ones  Fig.24 as anti-
inflammatory agents. compound Fig.25 which was substituted with chloro group at2™
position of phenyl ring, showed almost equal anti-inflammatoryactivity to that of
phenylbutazone at 50 mg/kg. Compound Fig.26,27 with a substitution of bromineon both the
aromatic rings showed percentage inhibition 0f44.59 and 55.73 at 2 and 4 h, respectively.
[36]
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Amin et al 2010 reported novel series of spiro [(2H,3H) quinazoline-2,10- cyclohexan]-
4(1H)- one derivatives. These compounds were evaluated for their antiinflammatory,
ulcerogenic and analgesic activities. Compound Fig.27 with 2-thiophene substitution at C-2
of thiazolidinone showed anti-inflammatory activity [37].

H
N
o)
HZOH :
N—cC C—N—N s

Fig.28

Vigorita et al 2001, reported synthesis and structure-activity connections of a new series of
3,3'-(1,2-ethanediyl)-bis[2-aryl-4-thiazolidinones] that are 2R,2'R/2S,2'S and 2R,2'S-meso.
Carrageenin-induced paw edoema was used to test for anti-inflammatory activity, while hot
plate and acetic acid writhing tests on rats were used to test for analgesic effectiveness. In
comparison to indomethacin and phenylbutazone, all drugs showed ulcerogenic effects and
acute toxicity at substantially lower levels. Comparing their pharmacological characteristics,
meso isomers outperformed their racemate counterparts. The aryls' methoxy substitution
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patterns on stereogenic carbons are often those with the best pharmacological profiles.Rac
2R,2'R/2S8,2'S and 2R,2'S mesoform synthesis and SARs are described. They showed
stereoselective anti-inflammatory abilities and favourable safety profiles as shown in
Fig.29[38]

Fig.30

2.2. Antibacterial and Antifungal

Thiazolidinones with C-2 and N-3 substituted positions, possess diverse degrees of inhibition
against bacteria and fungi. The SAR studies of thiazolidinone derivatives showed that they
are more effective on gram-negative bacteria as compared to gram-positive bacteria.
Upadhyay et al 2010 synthesized some newN-[(4-0x0-2-substituted aryl -1, 3-thiazolidine)-
acetamidyl]-5-nitroindazoles Fig.31 by conventional and microwave assisted methods. The
synthesized compounds were evaluated for their antimicrobial activity against Escherichia
coli,Bacillus subtilis and Salmonella typhi at 50 and 100 mg/ml concentrations and antifungal
activity against Aspergillus flavus, Penicillium citrinumand Fusariumoxy sporum at 50 and
100 mg/ml concentrations by filter paper disk technique (MIC 11 and 10 mg/ml). The
compounds N-[{4-oxo-2-(2-nitrophenyl)-1,3-thiazolidine}-acetamidyl]-5-nitroindazole and
N-[{4-ox0-2-(3-nitrophenyl)-1,3-thiazolidine}-acetamidyl]-5-nitroindazole =~ showed  the
maximum antibacterial activity against Escherichia coli and antifungal activity against
Fusarium oxysporum (MIC 9 and 8 mg/ml). Most of the analogues showed significant
antimicrobial activity [39].

O,N
\\/N .
N /s
H,C——CONH—N—C —Ar
H S

Ar = CgHg, 2-NO,CgHy, 2-OHCgH,, 3-NO,CgH,, 2-CICgH,, 2-CH30CgH,, 4-CICgH,,
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2.3. Anticancer activity

Gornowicz et al 2023 reported Chemotherapy and immunotherapy are still used together in
anticancer treatment regimens. Combining anti-HER2 antibodies with novel 4-
thiazolidinone-bearing hybrid molecules may be a potential approach for treating patients
with gastric cancer who have been shown to exhibit the human epidermal growth factor
receptor 2 (HER2). The study's goal was to create a novel 4-thiazolidinone derivative (Les-
4367) and look into how it interacts with pertuzumab or trastuzumab in combination to treat
human AGS gastric cancer cells. We looked at the antiproliferative potential and viability of
AGS cells. It was also assessed how the evaluated monotherapy and combination therapies
affected apoptosis and autophagy. The ELISA method was also used to show the quantities of
metalloproteinase-2 (MMP-2), intercellular adhesion molecule 1 (ICAM-1), pro-
inflammatory, and anti-inflammatory cytokines [39]

vasechko et al 2023 reported a set of 11 replacements 9-hydroxy-3,5,10,11-tetrahydro-2H-
benzo[6,7] thiochromeno[2,3-d][1,3]thiazole-2,5,10-triones Through a hetero-Diels-Alder
reaction involving 5-ene-4-thioxo-2-thiazolidinones and 5-hydroxy-1,4-naphthoquinone
(juglone), 3.1-3.13 were created. Spectral information and a single-crystal X-ray diffraction
study were used to determine the structure of recently synthesised substances. The
synthesised substances were examined on a panel of cell lines that represented several cancer
types, along with normal and pseudonormal cells, peripheral human blood lymphocytes, and
normal and pseudonormal cells. The most potent derivative, compound 3.10, was discovered
to be less hazardous to normal and pseudonormal cells while still having cytotoxic effects
comparable to those of doxorubicin (IC50 varied from 0.6 to 5.98 M). Although the strength
of the interactions between all synthesised chemicals and DNA did not correspond with their
anticancer effect, they could all interact with DNA. P53 status in colorectal cancer. [40]

3. Conclusion

The commercially utilized medications no longer have any of the 4-thiazolidinone nucleus'
efficacy. Although the four principal classes of drugs are antibacterial, antitubercular,
antiviral, and diabetic (PTP1B inhibitors), Other possible targets and areas of therapeutic
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usage need to be investigated. The majority of locations were investigated to enhance the 4-
thiazolidinone's antibacterial and antitubercular profile, however none of the derivatives
shown encouraging antitubercular activity. However, only a small number of derivatives with
C-2 and N-3 substituted positions and the presence of an electron-withdrawing substitution
on the aromatic ring in the C-2 position of 4-thiazolinone present varying degrees of
inhibition against Gram-positive and Gram-negative bacteria, demonstrating inhibition that is
as effective as that of the commonly used standard medications.
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