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In search of dually active PPAR-modulators/aldose reductase (ALR2) inhibitors, 16 benzylidene thiazoli-
dinedione derivatives, previously reported as partial PPARg agonists, together with additional 18
structural congeners, were studied for aldose reductase inhibitory activity. While no compounds had
dual property, our efforts led to the identification of promising inhibitors of ALR2. Eight compounds (11,
15e16, 20e24, 30) from the library of 33 compounds were identified as potent and selective inhibitors of
ALR2. Compound 21 was the most effective and selective inhibitor with an IC50 value of 0.95 ± 0.11 and
13.52 ± 0.81 mM against ALR2 and aldehyde reductase (ALR1) enzymes, respectively. Molecular docking
and dynamics studies were performed to understand inhibitor-enzyme interactions at the molecular
level that determine the potency and selectivity. Compound 21 was further subjected to in silico and
in vitro studies to evaluate the pharmacokinetic profile. Being less acidic (pKa ¼ 9.8), the compound
might have a superior plasma membrane permeability and reach the cytosolic ALR2. This fact together
with excellent drug-likeness criteria points to improved bioavailability compared to the clinically used
compound Epalrestat. The designed compounds represent a novel group of non-carboxylate inhibitors of
aldose reductase with an improved physicochemical profile.
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1. Introduction

Drastic changes in lifestyle habits in the past few decades have
raised the incidence of diabetes mellitus worldwide. According to
an estimate by the International Diabetes Federation, the global
prevalence of diabetes is set to increase from the current figure of
451 million individuals worldwide to 693 million by 2045 [1]. As
diabetes mellitus is a multifactorial disease, drugs targeting pro-
teins in different biochemical pathways leading to the pathogenesis
of diabetes mellitus are required. Accordingly, there are different
classes of oral antidiabetic agents available. However, each class of
drug is associated with a set of problems related to potency,
pharmacokinetic profile and toxicity. Hence, there is a need to
develop a novel candidate with a better profile. In addition,
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