Synthesis, Electronic Structure of New tetranuclear cyclopalladated bearing thiosemicarbazone scaffold ligand: DNA/ Serum Protein Binding, COVID-19 and molecular modeling studies
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Abstract 
The COVID-19 epidemic has caused in a global health emergency and has spread to 213 countries and is uncontrollable so far. The RNA-dependent RNA polymerase (RdRp, also named nsp12) is the central component of coronaviral replication/transcription machinery and appears to be a primary target for the antiviral drug, remdesivir. It has been reported that TSCs possess antiviral as well as anti-HIV properties. Thiosemicarbazones (TSCs) scaffold as ligands, are an important class of bioactive compounds with a wide range of properties ranging from their use as anticancer agents to antiviral, antimalarial, and antiparasitic agents. As part of our on-going research, novel thiosemicarbazone scaffold ligand [4-OMeC6H4CHN=NC(S)NHPh] and organometallic tetranuclear cyclopalladated complex [Pd(4-OMeC6H4CHN=NC(S)NHPh)4] have been synthesized, fully characterized by elemental analysis, 2D NMR, HRMS and IR spectroscopic techniques and their biological activities such as antitumor activity, DNA–protein interactions have been investigated. The interaction of the compounds with calf thymus DNA (CT-DNA) has been explored by UV-Vis spectroscopy, emission titration and helix melting methods, which have revealed these compounds interact with DNA through threading intercalators mode. Competitive studies with methylene blue (MB) have shown the ability of the compounds to displace the DNA-bound MB, suggesting a competition with MB. Furthermore, the microenvironment and the secondary structure of BSA are changed in the presence of the compounds. Competitive binding using Warfarin, Digoxin and Ibuprofen site markers, which have definite binding sites, demonstrated that the compounds bind to site I on BSA. Notably, the compounds exhibit significant in vitro selective cytotoxicity against two human cancer cell lines (JURKAT and SKOV3) with IC50 values varying from 2.4 to 4.7 μM, this indicates that they are more active than cisplatin and showing low cytotoxic activity on normal cells. Finally, the molecular modelling studies have been conducted to determine the binding site of the DNA, BSA and coronavirus interactions with the compounds.
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Scheme 1. Synthesis of thiosemicarbazone ligand and tetranuclear cyclopalladated complex. Reaction conditions: (i) MeOH, 25 °C, 24 h; (ii) K2[PtCl4], EtOH-H2O, 40 °C, 4 days
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