Mitigating Biophores Curcumin and their Derivatives use as Inhibitors of the SARS-CoV2 3CL Protease against COVID-19: An In-silico Analysis
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Abstract
Coronavirus (SARS-CoV2) is the etiological agent for COVID-19, globally fast-spreading hazardous respiratory infection (2019-2020). In these circumstances, the natural bioactive compounds could be a superlative solution for developing an anti-Coronavirus drug without any adverse reactions. In the present study, six small bioactive molecules of Curcuma longa, i.e., Curcumin, Demethoxycurcumin (DMC), Bisdemethoxycurcumin (BDMC), α-turmerone, 
β-turmerone and Ar-turmerone were tested using the molecular docking technique for the anti-coronavirus property against the main SARS-CoV2 protease enzyme responsible for virus assembly into the host cell. . Curcumin showed the highest binding affinity of about 7.3 kcal/mol among the six compounds tested, whereas DMC, BDMC showed the binding affinity of about 7.2 and7.2 kcal/mol respectively. After docking and molecular dynamic simulation (MD) analysis, Curcumin showed a more significant binding affinity than the other 5 compounds with the SARS CoV2 main protease enzyme. In the drug-likeness prediction, all the Biophores were passed through the Lipinski's filter and assured with the ADME properties, toxicity, and pharmacokinetic predictions. The study indicates that Curcuma longa has the potential antiviral molecules, which can act against the SARS-CoV2 3CL main protease enzyme. However, further wet-lab experiments and animal model study of the compounds are necessary to authenticate anti-viral ability against SARS-CoV2.
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