The work describes a comprehensive biomolecular structure activity relationship, mechanistic apoptotic and bioavailability studies of synthetic compounds via invitro and insilico methods. The cytotoxicity of UGI reaction synthesized electronically diverse library of 16 compounds(5a-p)was evaluated for selective lead identification towards a panel of human cancer cell lines. 5j & 5p were identified as lead molecules at 10 μM for HL-60 cell line.Apotosis via caspase3 activation was established by molecular biology assays. The molecular docking and simulation of 5j and 5p with caspase3 and BSA proteins for their mechanistic insight, physiological stability and bio availability are also presented. 





