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Thiazolidinone derivatives play crucial roles in anticancer (breast cancer, lung cancer and leukaemia) drug discovery process.1 

Especially, 5-arylidene-2-aminothiazolidinones are found to show antimitotic activities against MCF7 breast cancer cells.2 However, 

bioactive molecules are known to undergo polymorphic modifications under certain conditions and polymorphs often exhibit distinct 

physicochemical and biopharmaceutical properties.3 Indeed, polymorphism has been the critical issue in drug development process.4 

Therefore, systematic characterization of polymorphism in bioactive molecules is highly essential. Here, we report the discovery of 

polymorphism on 5-arylidene-2-aminothiazolidinones derivatives and their systematic characterizations via single-crystal X-ray 

diffraction, thermal analyses and spectroscopic analysis. The estimation of energies in terms of interaction energies, lattice energies 

and energy frameworks bring out the energetic stabilities of the polymorphs. Solubility, dissolution rate and phase stability 

experiments confirm that the thermodynamically most stable form exist with least solubility and dissolution rate. Further, we 

investigated the extent of inhibition imposed by our library of polymorphs on the proliferation of MCF7 breast cancer cell lines and 

also the extent of their binding to the target enzyme (-enolase). Our preliminary cellular assay suggests that in general specific 

polymorphic forms are indeed more potent than the corresponding bulk form. The -enolase binding assay also demonstrated a trend 

similar to that of the phenotypic screening against MCF7. Furthermore, the binding affinity of the polymorphs with -enolase as 

estimated via molecular dynamic simulations is in well agreement with the binding assay results. The aforementioned experiments in 

general emphasized the importance of polymorphism in improving the biological potency of the molecules. We believe that the 

studies of this kind would help screening potent drug molecules in pharmaceutical industries.   
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