
Eastern Journal of Pharmaceutical and Allied Sciences 

www.ejpas.com 

EJPAS (2025) V(I), 277-300 

  

 

277 
 

THIAZOLIDINONES : A COMPREHENSIVE REVIEW OF THEIR ROLE AND 

THERAPEUTIC POTENTIAL IN DRUG DEVELOPMENT 
Author Names:  Dipali Mahalle , Pratiksha Ambuskar, Tanisha zalke  

Affiliation 

 

(Received:05 May 2025 Revised: 06 June 2025  Accepted: 07July 2025) 

 

KEYWORDS 

Thiazolidinon

es,Heterocycl

ic 

compounds, 

Biological 

activities,Anti

bacterial,Anti

fungal, 

Anticancer,A

nti-

inflammatory, 

Antidiabetic,

PPARγ 

agonists, 

Medicinal 

chemistry, 

Drug 

development. 

 

ABSTRACT:  

Thiazolidinones are heterocyclic compounds with a five-membered ring 

containing sulfur, nitrogen, and a carbonyl group. They exhibit diverse biological 

activities, including antibacterial, antifungal, anticancer, anti-inflammatory, and 

antidiabetic properties. The structure-activity relationships of thiazolidinones 

reveal that substituents at positions 2, 3, and 5 of the ring influence their 

biological activity. These compounds have potential therapeutic applications in 

treating various diseases, including cancer, diabetes, and inflammatory disorders, 

due to their ability to interact with multiple biological targets and modulate 

various cellular pathways. Research has shown that thiazolidinones can inhibit 

COX enzymes, modulate pro-inflammatory cytokines, and activate PPARγ, 

leading to their anti-inflammatory and analgesic effects. Additionally, 

thiazolidinones have been found to possess anticancer activity, with some 

derivatives showing promise in inhibiting tumor growth and inducing apoptosis 

in cancer cells. Overall, thiazolidinones represent a valuable class of compounds 

for further research and development in the treatment of various diseases. 

Introduction: Heterocyclic aromatic compounds have at least one heteroatom 

and one carbon atom in the molecules. The hydrogen which is bonded to carbon 

atoms is often a part of heterocyclic molecules. Thiazolidinones is one of the 

classes of heterocyclic compounds which feature all their types of biological 

activities. The thiazolidinediones or glitazones which appeared in the late 1990's 

are heterocyclic ring systems that are derivatives of thiazolidine, a ring structure 

that includes a sulfur atom, a nitrogen atom, and a carbonyl group. The core 

structure of thiazolidinone is represented by 4-thiazolidinone skeleton and 

different derivatives are produced by varying the substituent groups. 

Thiazolidinedione contains a five-membered thiazolidine ring which has carbonyl 

groups at the 2 and 4 positions. 3 and 5 positions are volatile and can accept 

substituents but most interesting changes can be achieved by substitution of 2 
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position which greatly alters thiazolidinedione's structure and thiazolidinedione's 

properties. 

    

1.1] General Structure of Thiazolidinones: 

Core structure: A five-membered ring consisting of nitrogen at position 1, sulfur 

at position 3, and a carbonyl group at position 4. 

Chemical formula: C3H5NSO 

Basic nucleus: The 4-thiazolidinone is the most studied structure, but 

modifications at different positions lead to various subtypes. 

 

                                                           

                                       [(Fig.1) General Structure of Thiazolidinones] 

 

Heterocyclics having other atoms besides carbon in a ring structure have long 

been known to have considerable biological activities. The biological activities of 

heterocyclic rings such as indoles, triazoles, pyrones, pyridines, morpholines, and 

pyrazoles have been extensively reviewed. [1,2] One such heterocyclic ring of 

biological importance is thiazolidinone, containing sulfur at position 1, nitrogen 

at position 3, and a carbonyl group at positions 2, 4, or 5 (Fig 1). The various 

derivatives, 2-thiazolidinone, 4-thiazolidinone, 5-thiazolidinone, 2-thioxo-4-

thiazolidinone, and thiazolidine-2,4-dione, are associated with numerous 

pharmacological activities.   

2-thiazolidinones have recently been studied as BRD4 bromodomain inhibitors, 

5-thiazolidinones have uses in dye chemistry, and 2-thioxo-4-thiazolidinone, 

commonly referred to as rhodanine, is a significant building block of a variety of 

drug-like compounds. Thiazolidine-2,4-dione (TZD) is a potent hypoglycemic 

agent and is part of rosiglitazone, a drug prescribed for Type II diabetes. The 4-

thiazolidinone moiety is a magic moiety (wonder nucleus) and is known to 

possess a considerable heterocyclic ring with vivid biological activities of 
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antitubercular, antimicroial, anti-inflammatory, antiviral and anti-diabetic. [5] 

 

 

1.2] Types of Thiazolidinones 

A) 2-Thiazolidinones 

The carbonyl group is at the second position of the thiazolidine ring. 2-

Thiazolidinones. The synthesis of 2-thiazolidinones is still underexplored, but 

recently there have been reports indicating that the 2-thiazolidinone moiety is of 

biological significance. To investigate the biological importance of 2-

thiazolidinone, some researchers synthesized C-3 substituted 2-thiazolidinones 

(Figure 2). They followed a fragment-based drug design strategy that culminated 

in the multiple-step synthesis shown in Figure 5 [14]. To further their work, this 

group also synthesized some sulfonamide substituted 2-thiazolidinone derivatives 

reverting to the same methods [15].   

           Biological activities: antimicrobial, anticancer, anticonvulsant, anti-

inflammatory. 

 

                                                     

                                                                  [(Fig.2) 2-thiazolidinone] 

 

B) 4-Thiazolidinones 

Brown conducted an in-depth review into the chemistry concerning 4-

thiazolidinone in the year 1961 [3].  The thiazolidinones could be viewed as 

thiazole’s saturated version, thiazolidine, which features a carbonyl group. 1,3-

thiazolidin-4-ones are classified as heterocycles because they contain a sulfur 

atom in position 1, a nitrogen atom in position 3, and a carbonyl group in position 

4. It is possible to derive new 4-thiazolidinones from a parent structure by 

multiple modifications. There can be variation in the 2, 3 and 5-positions 

substituents, but the most significant change in structure and properties is by the 

group attached to the carbon atom at the 2-position, as in R and R1 in 2 or X in 3, 
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of Scheme 1. 4-Thiazolidinones, thiazolidine derivatives, have a carbonyl group 

at the 4-position as depicted in (1). There can be variation in the 2, 3 and 5 

positions, however, the substitution which has the greatest impact is that which is 

joined to the carbon in the 2 position such as R and R′ in 2 or X in 3. For the 

variants represented by 2 and 3 (Fig. 3), the changes in structure could be due to 

variation at the nitrogen atom and the methylene carbon atom.  This type is the 

most studied and has a diverse array of biological activities. 

Biological activities: Antimicrobial, antidiabetic, antioxidant, anticancer, 

anticonvulsant, and anti-    inflammatory.
[7] 

 

 

 

 

 

                                                   

 

                                                        [(Fig.3)4-thiazolidinone ] 

 

C) 5-Thiazolidinones 

Thiazolidinones are a type of heterocyclic compound defined by a five-membered 

ring with sulfur and nitrogen. They are appealing for further research in the field 

of medicine because of the diverse range of biological functions they perform. 5-

thiazolidinones are a subclass of thiazolidinones which possess a carbonyl group 

at the fifth position of the ring. 5-thiazolidinones are important in the field of 

biochemistry because of their diverse means of biological functioning. 

Biological activity: Antimicrobial, Antitubercular, antidiabetic, antioxidant, 

anticancer, anticonvulsant, and anti-inflammatory. 
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                                          [(Fig.4) 5 Thiazolidinones] 

 

 

2] SYNTHESIS OF THIAZOLIDINONES  

Heterocyclic compounds are of paramount importance in organic chemistry. 

These compounds are essential in the manufacture of therapeutic agents, drugs, 

and dyes, thus fostering their prominence in the study of chemistry. Heterocyclic 

compounds unlock potential to enhance the quality of life, for example, over 70 

percent of medications administered today are heterocyclic compounds. 

Thiazolidinone is deemed crucial for the development of new therapeutic agents 

because this five-membered ring “magic” structure is biologically active. 

Therefore, the thiazolidinone nucleus is extensively studied in organic, medicinal, 

and photochemistry. Numerous bioactive compounds are known, such as 

antibiofilm [1, 2], hypoglycemic, antimicrobial [4], and analgesic [5], as well as 

antipyretic [6], anti-inflammatory [7, 8], and anticonvulsant [9], antihistaminic 

[10], anti HIV [11], cardio protective [12], and antinociceptive [13]. 

Thiazolidinones are thiazolidine derivatives with a sulfur atom at position 1, a 

nitrogen atom at position 3, and a carbonyl group at position 2, 4, or 5. 

Nevertheless, because of their importance, their derivatives are the subject of 

numerous studies. It was previously believed that thiazolidine ring structure only 

existed in nature, until the first indication of its existence was discovered in 

penicillin. 1,3-thiazolidin-4-ones, much like heterocyclic nuclei having sulfur at 

position 1, nitrogen at position 3 and a carbonyl group at position 4, focus of 

substantial research recently. The 4-thiazolidinone scaffold’s adaptability and 

application in numerous clinically effective medications makes it of interest. 

They have been used anti-HIV, anti-tubercular, anti-microbial, anti-inflammatory 

and anti-viral medicines. Reported is the presence of arylazo, sulfamoylphenyl or 

phenylhydrazone moiety on the thiazolidone ring, which enhances anti-microbial 

activity. Thiazolidinone is documented to have a wide array of biological 

activities, including antibacterial and anticancer properties. Recent developments 

of thiazolidinone derivative medications appear to have improved efficacy and 

reduced toxicity. With regard to the thiazolidinone core, the activity of the 

compound can be improved by minor changes to the substituent. From the 

findings, it is suggested that the biological activities will be greater with the 

introduction of additional heterocyclic moieties to the thiazolidinone nuclei. 

3.1] Thiazolidinone synthesis by condensation: 
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The three components commonly utilized for the primary synthesis routes of 1,3-

thiazolidin-4 include an amine, a mercapto-acid, and a carbonyl molecule. The 

classical synthesis provided can be a twostep reaction or a one-pot three-

component condensation (Refer to Figure 5). The first reactionstep is imine 

formation (in which the nitrogen of an amine attacks the carbonyl of an aldehyde 

or ketone). This is then followed by water removal and intramolecular 

cyclization. 

 

 

 

 

 

 

 

         [(Fig 5) Synthesis of thiazolidinone by condensation] 

 

3.2] Synthesis of thiazolidinone by intramolecular cyclocondensatio. 

The most frequent approach used to prepare 4-thiazolidinone derivatives is 

method synthetic [15]. The reaction of mercaptoacetic acid together with the 

presence of silica chlorid as a heterogeneous catalyst to facilitate the 

intramolecular cyclocondensation in the absence glassware solvents is known to 

form a broad class of quinazolinylazomethines and yields 4-thiazolidinones (See 

Figure6). 

 

 

 

 

 [(Fig 6) Synthesis of thiazolidinone by intramolecular cyclocondensatio.] 

 

 

http://www.ejpas.com/


Eastern Journal of Pharmaceutical and Allied Sciences 

www.ejpas.com 

EJPAS (2025) V(I), 277-300 

  

 

283 
 

 

 3.3] Synthesis of thiazolidinone by Bolognese et al.By using benzylidene-anilines 

and mercaptoacetic acid in benzene at 30 C for 10 min, Bolognese et al. 
[16] 

produced 

a variety of 1,3-thiazolidin-4-one derivatives. Following chromatographic 

purification, the 1,3-thiazolidin-4-ones are extracted at a yield of 65–90%. 

 

                                     [(Fig 7)synthesis of thiazolidinone by Bolognese et al.] 

 

3.4] Synthesis of thiazolidinone by Ruby Singh et al. 

A solvent-free, nano-titania-supported sulfonic acid [nano-TiO2- SO3H (n-TSA)] 

catalysed method has been developed by Ruby Singh et al. 
[17]

. for the synthesis 

of novel hybrids of isoxazolyl-spiro-thiazolidinones that are promising for use in 

pharmaceuticals (Figure8). 

 

 

 

 

 

 

                 [(Figure 8) synthesis of thiazolidinone by Ruby Singh et al.] 

 

3] MECHANISMS OF ACTION OF THIAZOLIDINONE  

The discovery of thiazolidinediones and a substantial amount of the early 

developmental work occurred in Japan. The first compound, ciglitazone, 

improved glycaemic control in animal models of insulin resistance, but its 

mechanism of action was poorly understood and toxicity prevented trials in 

humans. Other compounds were subsequently developed with less toxicity in 

animals, and two important findings led to a rapid increase in our understanding 

http://www.ejpas.com/
https://www.intechopen.com/chapters/85451#B16
https://www.intechopen.com/chapters/85451#B17


Eastern Journal of Pharmaceutical and Allied Sciences 

www.ejpas.com 

EJPAS (2025) V(I), 277-300 

  

 

284 
 

of their mode of action.  

    3.1] lnhibition of COX Enzymes (Cyclooxygenase) 

Thiazolidinones are thought to inhibit cyclooxygenase (COX) enzymes, 

particularly COX-2. COX enzymes are responsible for converting arachidonic 

acid into prostaglandins, which are mediators of pain and inflammation. By 

inhibiting COX-2, thiazolidinones decrease the production of prostaglandins, 

reducing pain sensation. The COX enzyme catalyzes the conversion of 

arachidonic acid into prostaglandin.[5] The enzyme has 2 known isoforms, 

cyclooxygenase-1 (COX-1) and cyclooxygenase-2 (COX-2). There are over 20 

COX inhibitors, varying in the amount they inhibit each isoform. COX-2-specific 

NSAIDs work by preferentially inhibiting COX-2. Aspirin irreversibly inhibits 

both COX-1 and COX-2 but inhibits COX-1 more than COX-2. COX inhibitors 

divide into non-selective nonsteroidal anti-inflammatory drugs (NSAIDs), COX-

2 selective nonsteroidal anti-inflammatory drugs (c2s NSAIDs), and aspirin. 

NSAIDs include ibuprofen, naproxen, ketorolac, and indomethacin. The only 

COX-2-specific inhibitor on the US market at present is celecoxib. Meloxicam 

and diclofenac are COX inhibitors that are not strictly categorized. COX-1 

enzyme regulates many cellular processes, including platelet aggregation, kidney 

afferent arteriole vasodilation, and gastric mucosa acid protection.[7] The COX-2 

enzyme is an inducible enzyme and increases during inflammatory processes. 

COX-1 is present in the brain, kidneys, bones, and female reproductive 

system.[8]There have been several other mechanisms of action attributed to COX 

inhibitors. Among them are the inhibition of neutrophil function and the inducible 

nitric oxide synthetase.[9][10] 

 

3.2] Modulation of Pro-inflammation Cytokines  

The modulation of pro-inflammatory cytokines involves various mechanisms that 

regulate their production, release, and activity. These cytokines, such as TNF-α, 

IL-1β, IL-6, and IL-17, are critical mediators in inflammation and immune 

responses. Here's how their modulation occurs: 

A) Inhibition of Pro-Inflammatory Signaling Pathways: NF-κB Pathway 

Inhibition: Nuclear factor-kappa B (NF-κB) is a major transcription factor that 

promotes the expression of pro-inflammatory cytokines. Inhibitors of NF-κB can 

reduce the transcription of these cytokines, decreasing inflammation. 

B) MAPK Pathway Inhibition: Mitogen-activated protein kinase (MAPK) 

pathways, including ERK, JNK, and p38 MAPK, regulate the production of 

cytokines. Blocking these pathways can suppress cytokine expression and reduce 
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inflammatory responses. 

C) Activation of Anti-Inflammatory Pathways: PPAR-γ Activation: The 

activation of peroxisome proliferator-activated receptor-gamma (PPAR-γ) can 

exert anti-inflammat or effects by inhibiting the production of pro-inflammatory 

cytokines.cAMP Pathway Activation: Increasing intracellular levels of cyclic 

AMP (cAMP) can inhibit the production of pro-inflammatory cytokines. 

 

 

     3.3] Nuclear Receptor Modulation (PPARγAgonism): 

Thiazolidinones also act as agonists for peroxisome proliferator-activated 

receptor gamma (PPARγ). This receptor plays a role in inflammation regulation, 

and its activation can reduce inflammatory responses that are linked to pain. 

PPARγ (Peroxisome Proliferator-Activated Receptor Gamma) is a nuclear 

receptor that plays a key role in regulating gene expression related to lipid 

metabolism, glucose homeostasis, and inflammation. It is primarily expressed in 

adipose tissue but also found in other tissues like the liver, skeletal muscle, and 

macrophages. PPARγ functions as a transcription factor that binds to specific 

DNA sequences known as PPAR response elements (PPREs). It forms a 

heterodimer with another nuclear receptor, the retinoid X receptor (RXR), which 

then binds to PPREs in the promoter regions of target genes. The binding initiates 

transcription of genes involved in glucose and lipid metabolism. 

A) PPARγ Agonism: 

Agonists of PPARγ activate the receptor, leading to changes in the expression of 

target genes. The activation of PPARγ influences various physiological 

processes, including: 

1. Glucose Metabolism: PPARγ agonists, such as thiazolidinediones (e.g., 

rosiglitazone, pioglitazone), enhance insulin sensitivity by increasing the uptake 

of glucose in adipose tissue and skeletal muscle. This makes them useful in the 

treatment of type 2 diabetes. 

2. Lipid Metabolism: Activation of PPARγ promotes adipocyte differentiation 

and increases the storage of fatty acids in fat cells. It helps redistribute fat from 

visceral to subcutaneous areas, which is considered more metabolically favorable. 

3. Anti-Inflammatory Effects: PPARγ activation can reduce the expression of 

pro-inflammatory cytokines and inhibit the activation of immune cells like 

macrophages. This has potential therapeutic implications for inflammatory 

diseases. 
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    [(Figure .9) Metabolic function regulated by PPARs] 

 

4] STRUCTURE ACTIVITY RELATIONSHIP OF THIAZOLIDINONES  

Thiazolidinones are a class of heterocyclic compounds with a core structure of a 

five-membered ring containing sulfur (S), nitrogen (N), and oxygen (O) atoms. 

These molecules have been extensively studied for their pharmacological 

activities, including analgesic (pain-relieving) properties.Electron-withdrawing 

groups (e.g., Cl, Br, NO2) enhance analgesic activity by stabilizing interactions 

with pain receptors.Alkyl or aryl substituents at this position influence 

lipophilicity and may improve membrane permeability and receptor binding.The 

nitrogen at position 3 can be substituted with various groups. Larger alkyl or aryl 

groups at this position have shown improved analgesic activity due to better 

receptor Modifications at position 5 are critical for enhancing analgesic activity. 

Aryl or heteroaryl groups such as phenyl, pyridyl, or benzyl groups improve 

activity.Substituents such as hydroxyl (OH) or methoxy (OCH3) at the phenyl 

ring (in position 5) increase the potency of the analgesic The intact thiazolidinone 

ring system is crucial for analgesic activity. Any modifications leading to ring 

distortion often result in reduced analgesic effects. The carbonyl group is 

essential for hydrogen bonding with receptors involved in pain signaling, 
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contributing to the analgesic Incorporating aromatic substituents at various 

positions of the thiazolidinone scaffold significantly enhances the interaction with 

pain receptors and increases the analgesic activity. The thiazolidinone core 

structure, particularly when substituted at positions 2, 3, and 5 with appropriate 

electron-withdrawing or electron-donating groups, exhibits significant analgesic 

activity. Substituent variation at these positions is crucial for optimizing the 

compound's pharmacokinetics and receptor-binding affinity, thereby modulating 

its effectiveness as an analgesic.[10] 

 

 

 

 

 

 

 

 

 

 

                  [(Figure. 10)SAR of novel 2,4-thiazolidinediones derivatives.] 

 

5] PHARMACOLOGICAL ACTIVITY OF THIAZOLIDINONES  

Thiazolidinones are the primary compounds with a diverse range of biological 

activity. This ring handles several pharmacological processes. Thiazolidinones 

are being studied biologically using a variety of mechanisms, including receptor-

mediated mechanisms and enzymatic activity. The biological study of 

thiazolidinones has shown that substitution at positions 2, 3, and 5 imparts 

various activity. As seen in Figure 12, many commercial medications that contain 

the thiazolidinone scaffold exhibit a variety of biological actions. 
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([Figure 11 Pharmacological action of thiazolidinones and its derivatives.] 

 

 

5.1) Antibacterial and antifungal activity 

Veerasamy et al. [31] have prepared a series of 1,3-thiazolidin-4-one derivatives 

(13). These compounds were also evaluated for in-vitro antibacterial, antifungal 

and anti-viral activities. Preliminary results indicated that most of the compounds 

demonstrated moderate to good antimicrobial activity, comparable to standard 

drugs. 

                                 

 

 

Different levels of inhibition against bacteria and fungus are present in 

thiazolidinones with substituted positions at C-2 and N-3. Multi-drug resistance 

microbial infections have rapidly increased in frequency during the past few 

decades, posing a serious health risk. Nearly every location of the 4-

thiazolidinone has been investigated in an effort to increase its antibacterial and 

antifungal activities. Thiazolidinone derivatives’ SAR analyses revealed that they 

are more efficient against gram-negative bacteria than gram-positive bacteria. 

Therefore, finding novel antimicrobial drugs will continue to be a difficult and 

vital work for medicinal chemists. According to Liesen et al., 4-thiazolidinone 

compounds made from ethyl (5-methyl-1-H-imidazole-4-carboxylate). The entire 
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produced chemicals were tested for their antibacterial and antifungal activities 

against a variety of diseases. The findings demonstrated that, in comparison to 

common antibacterial and antifungal medications like chloramphenicol, 

rifampicin, and ketoconazole, the examined compounds had modest antibacterial 

and antifungal properties. Against Bacillus subtilis, compound (14) displayed a 

MIC of 270 lg mL1 [32]. 

 

 

 

 

 

 

 

 

 

 

5.2) Antitubercular activity 

Kucukguzel et.al.[36] reported substituted 4-thiazolidinones have 

antimycobacterial action, although only compounds (24and 25) demonstrated 90 

and 98% inhibitions at 6.25lg mL1, respectively. The synthesis of N-pyridyl-N0 -

thiazolylhydrazine derivatives was described by Zitouni et al. [37] High 

antituberculosis activity was demonstrated by compound (IC50: 6.22 lg/mL and 

IC90: 6.78 lg/mL). Analysis of compound (18) structural details revealed that 2-

pyridyl and 2-hydroxy-5-methoxyphenyl groups are necessary for 

antimycobacterial activity while 3-pyridyl and 4-pyridyl groups are unfavourable 

for activity. 
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5.3) Anticancer activity 

A series of 2-arylthiazolidine-4-carboxylic acid amides were examined by 

Gududuru et al. for potential cytotoxic action against prostate cancer. With an  

 

 

IC50 of 0.55 lM and a 38- fold selectivity in PPC-1 cells, compound 61 was 

discovered to be the most powerful and selective cytotoxic agent. The SAR study 

demonstrated that as the chain length increased from C7 to C18, the potency also 

increased. However, continuing to lengthen the alkyl chain by one carbon unit 

resulted in a significant loss of activity, making the alkyl chain with a C18 unit 

the ideal length for the efficacy of thiazolidine analogues. The potency was 

decreased when the phenyl ring was replaced with an alkyl or cyclohexyl group, 

but the cytotoxicity was maintained when the furanyl ring derivative was used in 

its place. The same research team created a novel series of 2-aryl-4-oxo-

thiazolidin-3-yl amides (19), and each chemical was tested against five different 

types of human prostate cancer cell lines. According to their findings, replacing 

the alkyl chain with an aryl group decreased biological activity while increasing 

the alkyl chain increased the antiproliferative activity. 
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The primary cytotoxic activity of several 5-bromo-3-[(3-substituted-5-methyl-4- 

thiazolidinone-2-ylidene)hydrazono]-1H-2-indolinones (21) against a panel of 

three cell lines, NCI-H460 (Lung), MCF7 (Breast), and SF-268, was examined 

(CNS). Thiosemicarbazone derivatives of indolinones were shown to have 

potential cytotoxic properties 
[38]. 

 

 

 

 

 

 

 

 

                                                        

 

5.4) Anti-inflammtory and analgesic activity 
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Inflammation is a biological reaction to damage stimuli that is complicated and 

associated with numerous pathophysiological diseases. The short-lived free 

radical nitric oxide is one of the pro-inflammatory chemicals that are released by 

macrophages in response to inflammatory stimuli (NO). The commonly used 

nonsteroidal anti-inflammatory medicines naproxen and ibuprofen, which inhibit 

the COX enzyme that catalyses the manufacture of prostaglandins and 

tromboxane from arachidonic acid, are derived from arylalkanoic acids. These 

medications’ modes of action are linked to unpleasant side effects include renal 

and gastrointestinal toxicity. The anti-inflammatory and analgesic effectiveness 

of a new series of quinazolinone compounds with thiazolidinone at the second 

position was reported by Kumar et al. to combat the aforementioned side effects. 

Interestingly, compound 24, which replaced the phenyl ring at the second 

position with a chloro group, shown nearly identical anti- inflammatory effect to 

phenylbutazone at 50 mg/kg. Another study found that 5-(arylidene)- 2-(aryl)-4-

oxothiazolidin-3-yl amide derivatives of biphenyl-4-carboxylic acid were 

significantly anti-inflammatory. Bromine substitutions on both aromatic rings in 

compound 58 resulted in percentage inhibition values of 44.59 and 55.73 at 2 and 

4 hours, respectively [42, 43]. 

 

 

 

 

 

 

 

5.5) Anticonvulsant and antidepressant activity 

Shiradkar et al. have created a brand-new series of clubbed thiazolidinone-
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barbituric acid (27) and thiazolidinone-triazole derivatives (30) in order to 

research the effects of a hydrophobic unit, hydrogen bonding domain, and 

electron-donor group on the compounds’ anticonvulsant action. They discovered 

that the -OH function at the 4-position of the phenyl ring is necessary for 

anticonvulsant activity and that its removal or substitution by the moieties -Cl, 

CH3, or -NO2 results in a loss of activity. The activity was eliminated when the 

hydroxyl group responsible for hydrogen bonding was replaced since there was 

no longer an HBD (hydrogen bonding domain). It was discovered that 

compounds with p-methoxyphenyl substitution at the C-2 of the thiazolidinone 

ring were more active than standard medication sodium phenytoin in a series of 

thiazolidinonyl 2-oxo/thiobarbituric acid derivatives [48, 49]. 

 

 

 

 

5.6) Antiviral/anti-HIV activity 

Different2-(2,6-dihalophenyl)-3-(4,6-dimethyl-5-(un)substituted-pyrimidin-2-yl)- 

thiazolidin-4-ones were created by Chen et al. The analytical and spectral data of 

these newly synthesised chemicals supported their structures. The ability of these 

substances to inhibit HIV-RT was also tested. It was claimed that a high 

hydrophobicity value will have a significant impact on HIV-RT inhibitory 

efficacy. Compounds 38and 39, which had an ethyl group at the 5-position on the 

N-3 position of the pyrimidine ring, were found to be the most effective ones, 

with IC50 values of 0.26 and 0.23 lM, respectively. According to their research, 

the analogues’ overall hydrophobicity as well as the steric and electronic 

properties of the 3-hetero-aryl moiety’s meta- and parasubstituents on thiazolidin-

4-one resulted in a significant increase in antiviral activity [50, 51, 52]. 
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HIV-RT inhibitory action in a group of 2-aryl-3-(4,5,6-trimethylpyrimidin-2-yl) 

thiazolidin-4-ones was negatively influenced by substitution at C-5 and positively 

affected by the addition of a chlorine atom on the phenyl at C-2. The anti-HIV-

RT activity of compound 66 was remarkably strong (IC50 = 2.95 lM) [53]. 

 

 

 

 

 

5.7) Antidiabetic activity 

Liu et al. [57] studied a series of thiazolidinone-substituted biphenyl scaffold(32) 

as PTP1B inhibitors and reported that introduction of the 4- oxothiazolidine-2-

thione moiety showed better inhibitory activity against PTP1B. 
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6] THIAZOLIDINONES MOIETY CONTAINING MARKETED DRUGS  

While thiazolidinones are still largely in the experimental stages for developing 

analgesic drugs, there are some examples of thiazolidinedione derivatives that 

have been explored for their potential pharmacological effects. However, there 

are no widely marketed analgesic drugs directly based on thiazolidinone as of yet. 

The names of some compounds in research include: 

6.1) Pioglitazone and Rosiglitazone: 

These drugs are primarily used as antidiabetic agents (for Type 2 Diabetes) 

because they are thiazolidinedione derivatives. However, research has suggested 

that they may have anti-inflammatory and analgesic properties as well, which are 

being explored in preclinical and clinical trials. 

 

 

 

Dosing for treatment of T2DM: 

Pioglitazone: Initial 15 to 30 mg PO with a meal once a day; may increase the 

dose by 15 mg with careful monitoring to 45 mg once a day. The maximum dose 

is 45 mg. 

Rosiglitazone: Initial 4 mg PO once a day. If inadequate response after 8 to 12 
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weeks, may increase the dose to 8 mg PO once a day or 4 mg twice a day. 

6.2) 3-phenyl-2-thioxo-4-thiazolidinone derivatives: 

These derivatives have been studied for their analgesic and anti-inflammatory 

effects in experimental models. They are currently in preclinical research and do 

not have commercial drug names yet. 

6.3) 5-arylidene-2,4-thiazolidinedione derivatives: 

These derivatives have shown promise in both anti-inflammatory and analgesic 

activity through COX inhibition and are under research for pain-relief 

mechanisms. Thiazolidinon derivatives show promise in the development of 

analgesic drugs due to their multifaceted mechanisms, including anti-

inflammatory, COX inhibition, opioid receptor modulation. 

 

 

  [(Fig.  22) Drugs of thiazolidinones] 

 

7] ADVERSE EFFECTS OF DRUGS  

There are several undesirable side effects to thiazolidinediones, particularly with 

long-term use. The risks versus benefits require discussion with patients, and 

alternative first-line agents attempted before using TZDs.  

7.1) Edema and Congestive Heart Failure  

 

TZDs have been shown to cause dose-related fluid retention in up to 20% of 

patients. Methods of fluid retention include PPAR-gamma receptors in the distal 

nephron and insulin-activated epithelial sodium channels in the collecting 

tubules. PPAR-gamma activation stimulates sodium reabsorption, acting at the 

same site as aldosterone. Patients with preexistingedema or concomitant insulin 
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therapy are at higher risk of edema and should start on the lowest available 

dose.[1][4][11] There are reports of an increase in intravascular volume to the 

point of congestive heart failure.  

 

7.2) Weight Gain 

Adipocytes have the highest concentration of PPAR-gamma receptors in the 

body. The mechanism behind the weight gain is due to a combination of factors. 

TZDs upregulate PPAR-gamma receptors in the central nervous system, leading 

to increased feeding. TZD agents expand adipose tissue mass via the maturation 

of preadipocytes into mature adipocytes and increase fat storage by increasing 

free fatty acid movement into cells. Additionally, fluid retention can increase 

weight.[4][13] Fat gain occurs primarily in the subcutaneous tissues, sparing the 

visceral area. As with edema and CHF, weight gain becomes exacerbated by 

concomitant insulin use, but the risk decreases when using metformin and lower 

doses of TZDs. 

 

7.3) Bladder Cancer 

Pioglitazone has, in some studies, shown correlations with an increased risk of 

bladder cancer. This effect varies in a duration-dependent and dose-dependent 

fashion. Also, most recent analyses do not support an increased risk. In contrast, 

rosiglitazone was not associated with an increased risk of bladder cancer in any 

analysis, suggesting the risk is drug-specific and not a class effect.[18] 

 

7.4) Hepatotoxicity 

Troglitazone, the original PPAR-gamma activator, was removed from the market 

primarily due to hepatotoxicity. However, the other agents, rosiglitazone and 

pioglitazone, have rarely been linked to acute liver injury.[5][10] Baseline and 

routine monitoring of alanine aminotransferase levels and monitoring for clinical 

symptoms of liver injury are recommended.[19][20][21] 

 

    CONCLUSION  

In this article, we reviewed the  literature data of biological activities of 

thiazolidinone. The thiazolidinone is not only synthetically important scaffold but 

also possesses a wide range of promising biological activities. Some 

thiazolidinone derivatives have better activity than standard drugs and could 
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become a new drug for the market in future. In thiazolidinone substitution at 

nitrogen yielded potent compounds with good pharmacological activities. 

Thiazolidinones have proven to be an important class of heterocyclic compounds 

in medicinal chemistry, attracting significant attention due to their wide-ranging 

pharmacological activities. These compounds have shown potential in the 

treatment of various conditions, including bacterial infections, cancer, diabetes, 

and inflammatory diseases, largely due to their ability to interact with multiple 

biological targets. Their structural scaffold allows for various substitutions and 

modifications, which facilitate the development of novel derivatives with 

improved efficacy and selectivity. 

Despite these advantages, there are still some hurdles to overcome in the clinical 

translation of thiazolidinones. Issues such as poor water solubility, limited 

bioavailability, and potential toxicity have posed challenges in advancing these 

compounds to later stages of drug development. To address these limitations, 

extensive structure-activity relationship (SAR) studies are necessary to identify 

optimal structural features that enhance activity while minimizing adverse effects. 

Additionally, integrating modern techniques like computational modeling and 

high-throughput screening can accelerate the discovery of thiazolidinone-based 

drug candidates. 

Combining thiazolidinones with nanotechnology and targeted drug delivery 

systems is another promising approach to enhance their therapeutic potential. 

This could improve the compounds' pharmacokinetic profiles, enabling more 

efficient delivery to the desired sites of action while reducing systemic side 

effects. 

In conclusion, thiazolidinones continue to represent a valuable resource in the 

search for new therapeutic agents. While challenges persist, strategic structural 

modifications and advanced drug delivery techniques may help unlock the full 

potential of this class of compounds, offering hope for the development of safer 

and more effective treatments across various disease areas. 
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