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a b s t r a c t

A library of novel 1,3,4-oxadiazole and 2-4-thiazolidinedione based bis-heterocycles 7 (aer) has been
synthesized which exhibited significant PPAR-g transactivation and blood glucose lowering effect
comparable with the standard drugs Pioglitazone and Rosiglitazone. Compounds 7m and 7r did not
cause body weight gain and were found to be free from hepatotoxic and cardiotoxic side effects. Com-
pounds 7m and 7r increased PPAR-g gene expression by 2.10 and 2.00 folds, respectively in comparison
to the standard drugs Pioglitazone (1.5 fold) and Rosiglitazone (1.0 fold). Therefore the compounds 7m
and 7r may be considered as potential candidates for development of new antidiabetic agents.

© 2014 Elsevier Masson SAS. All rights reserved.

1. Introduction

Type 2 diabetes is a metabolic disorder which due to insulin
resistance and impaired insulin secretion leads to hyperglycemia.
Patients with type 2 diabetes suffers from several complications
such as neuropathy, nephropathy, retinopathy, cardiovascular dis-
eases and atherosclerosis [1,2]. In normal humans, up to 80% of
insulin-stimulated glucose disposal occurs in the skeletal muscle, a
major site of insulin resistance in type 2 diabetes [3].

2,4-thiazolidinediones (TZDs) are an important class of com-
pounds that enhances insulin action (insulin sensitizers) and

promote glucose utilization in peripheral tissues [4]. These are
high-affinity ligands of peroxisome proliferator activated receptor-
g [5]. PPAR-g, a member of a large family of ligand-activated nu-
clear hormone receptors is an important drug target for regulating
glucose metabolism [6e9]. It increases insulin sensitivity in the
adipose, muscle and hepatic tissues [10,11]. It leads to the chan-
neling of fatty acids into adipose tissue and reducing their con-
centration in the plasma and thus alleviating insulin resistance and
improving plasma glucose levels effectively [12e14]. 1,3,4-
oxadiazoles are another important class of heterocyclic com-
pounds which are known for a number of important pharmaco-
logical activities like hypoglycaemic, hypolipidemic, antimicrobial,
antiinflammatory, analgesic, antimitotic and anticonvulsive activ-
ities [15e22].

Considering the biological importance of 2,4-thiazolidinediones
and 1,3,4-oxadiazoles, we have conjugated thiazolidinediones with
1,3,4-oxadiazole under one construct through a methylene linkage
to enhance the blood glucose lowering effect andminimize the side
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effects.We herein report for the first time, the synthesis and in silico
molecular docking studies of oxadiazole and thiazolidinedione
based bis-heterocycles 7 (aer) against PPAR-g target. The com-
pounds showing good docking score (>�7.20) were screened for
their in vitro PPAR-g transactivation activity. Compounds 7b, 7h, 7k,
7m and 7r showing significant PPAR-g transactivation activity were
further evaluated for their in vivo antidiabetic activity and hepa-
totoxicity. Two compounds 7m and 7r showing the most potent
in vitro and in vivo antidiabetic activity were finally evaluated for

their cardiotoxic risk evaluation as well as effect on PPAR-g gene
expression.

2. Results and discussion

2.1. Chemistry

Treatment of different aromatic acids 1 (aee) with MeOH in
presence of a few drops of conc. H2SO4 yielded methyl esters of

Scheme 1. Synthetic route for novel 1,3,4-oxadiazole-thiazolidine-2,4-diones based bis-heterocycles.
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