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The COVID-19 pandemic, caused by SARS-CoV-2, has had severe respiratory health impacts. This
study aimed to design organoselenium-based inhibitors targeting the SARS-CoV-2 main protease (Mpro).
Distance-based selection molecular dynamics (DS-MD) simulations revealed plausible binding pathways
of ebselen, a synthetic organoselenium drug, within the Mpro catalytic site. Ebselen interacted with H41
and C145 through a -7 T-shaped and 7-sulfur arrangement, respectively. Ligand-based drug design using
QSAR models (GFA-MLR, RF, and ANN) predicted biological activity, with the QSAR-ANN model
achieving * > 0.98 and RMSEtest of 0.21. Integrating ANN with DS-MD insights facilitated the rational
design of ebselen derivatives with favorable predicted IC50 values and drug-like properties. This synergistic
approach merges ligand- and structure-based drug design to guide experimental validation.
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