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a b s t r a c t

Thiazolidinedione is an important heterocyclic ring system, a pharmacophore and a privileged scaffold in
medicinal chemistry; is a derivative of thiazolidine ring which came into existence for its role as anti-
hyperglycemic agent and a specific ligand of PPAR's (Peroxisome proliferator activated receptor).
Exhaustive research has led to determination of its vast biological profile with wide range of therapeutic
applications. This review covers recent pharmacological advancements of thiazolidinedione moiety along
with structure activity relationship so as to provide better correlation among different structures and
their receptor interactions.
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1. Introduction

The thiazolidinediones (glitazones) are heterocyclic ring system
which were introduced in the late 1990's as derivatives of thiazo-
lidine ring for the treatment of type 2 diabetes mellitus (Fig. 1).
They act through activation of PPAR's (Peroxisome proliferator
activated receptor); a group of nuclear receptor with maximum
specificity for PPARg (PPARa, PPARb& PPARg are subtypes of PPAR)
and regulates the genes controlling glucose homeostasis and lipid
metabolism.

Thiazolidinedione consists of a five membered thiazolidine ring
with carbonyl groups at 2 and 4 positions. Variable substitutions
occur at 3 and 5 positions, but substitution at position 2 brings out
greatest change in structure and properties of thiazolidinedione.
Removal of oxygen at position 2 by sulphur gives rise to rhodanine
derivatives whereas removal of sulphur at position 1 by oxygen
gives rise to oxazolidinedione derivatives [1e4]. Due to its diverse
and flexible nature, thiazolidinediones are found to exhibit wide
range of pharmacological activities which includes Anti-
hyperglycemic [5], Antimicrobial [6], Antiviral [7], Antioxidant [8],
Aldose reductase inhibitors [9], Alpha glucosidase inhibitors [10],
Anticancer [11], Anti-inflammatory [12], AI-2 quorum sensing in-
hibitors [13], Anti-plasmodial [14], Beta-3 agonists [15], COX in-
hibitors [16], FFAR1 agonists [17], GPR-40 agonists [18], 15-
hydroxyprostaglandin dehydrogenase inhibitors [19], Hypolipi-
demic activity [20], LPS-induced NO production inhibitors [21],
Neuroprotective [22], Peptide deformylase inhibitors [23], Phos-
phoinositide-3-kinase g inhibitors [24], PPARg agonists/modula-
tors [25], PTP1B inhibitors [26], Tyrosinase inhibitors [27], and
Xanthine oxidase inhibitors [28] (Fig. 2).

The exhaustive research on thiazolidinediones resulted in
several representative derivatives (troglitazone has been with-
drawn from market due to its hepatotoxicity) and patents (Fig. 3,
Table 1). Because of wide pharmacological profile; thiazolidine-
diones are still in research for better, safer and potential pharma-
cological agents [29e69].

2. Pharmacological profile of thiazolidinediones

2.1. Antihyperglycemic agents

Hyperglycemia is a condition/lifestyle disease which leads to
increase in glucose levels over prolonged periods due to insulin
resistance in peripheral tissue and liver. Antihyperglycemic agents
acts through ameliorating insulin resistance, enhancing insulin
secretion and promoting utilization of glucose in tissues. Interac-
tion of antihyperglycemic agents (TZD) with PPARg receptors plays
an important role in regulating glucose metabolism [70e72].

Kar et al. [73] designed and synthesized novel thiazolidinedione
derivatives and evaluated them for glucose uptake activity as
antihyperglycemic agent. Compound 1 was the most potent de-
rivative with in vitro mean glucose uptake values of 34.71 mg/dl/
45min and 47.65 mg/dl/45min in absence and in the presence of
insulin against Rosiglitazone as the standard drug with 36.00 mg/
dl/45min and 50.50 mg/dl/45min as in vitro mean glucose uptake
values. Jawale et al. [74] synthesized thiazolidinedione derived
sulfonylureas and evaluated them for antihyperglycemic activity.
Compound 2 was found as the most potent derivative with 17.2%
hyperglycemic activity against Metformin as the standard drug
with 27.0% hyperglycemic activity. Datar et al. [75] designed and
synthesized thiazolidinedione derivatives in which compound 3
appeared as the most potent derivative with a consistent decrease
in the blood glucose level to 104 mg/dl for 120 min against Pio-
glitazone as the standard drug with 115 mg/dl. Kumar et al. [76]
synthesized glitazones incorporated with glycine, aromatic and
alicyclic amine moieties in which compound 4 appeared as the
most potent analogue with 18.71 mg/dl/45min and 42.16 mg/dl/
45min as in vitro mean glucose uptake values; in the absence and
presence of insulin respectively using Rosiglitazone as the standard
drug with 19.00 mg/dl/45min and 48.34 mg/dl/45min as in vitro
mean glucose uptake values. Kumar et al. [77] synthesized TZD
(thiazolidinedione) derivatives based on aryl-substituted cinnamic
acid and investigated them for their anti-diabetic activity in
streptozotocin-induced neonatal diabetic Wister male rats. (E)-
methyl-3-(2,4-dimethoxyphenyl)-2-(4-(4-((2,4-dioxothiazolidin-
5-yl)methyl) phenoxy)phenyl)acrylate 5 was found to be most
potent compound with electron releasing di-substitutions on aryl
ring for significant antihyperglycemic activity. Murugan et al. [78]
synthesized novel dispiropyrrolidines through cycloaddition of
thiazolidinediones and rhodanines and evaluated them for antidi-
abetic activity on male Wistar rats. Compound 6 was the most
potent derivative with blood glucose lowering to 115.8 ± 1.8 mg/dl
as compared to Pioglitazone as the standard drug. Mourao et al.
[79] synthesized benzylidine thiazolidinedione derivatives and
assessed them for their antihyperglycemic activity. Compound 7
was the most potent derivative with 51% reduction in glucose level
and 59% reduction in triglyceride level at a dose of 30 mg/kg/day
p.o. after 15 days using Rosiglitazone as the standard drug with 37%
& 43% reduction in glucose and triglyceride level at a dose of 10mg/
kg/day p.o. Bhat et al. [80] synthesized novel thiazolidinedione

Fig. 1. Structure of thiazolidinedione.
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