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UNRAVELLING THE MODULATION OF THE INTERACTION
BETWEEN DRUGS BASED ON METAL COMPLEXES CONTAINING
PHENANTHROLINE AND DNA
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[Mo(n*C;H;s)Br(CO),(phen)] metal complex was found to be cytotoxic in several tumor cell lines and its activity is explained by
means of the intercalation in DNA duplex chains. On the other hand, it is known that the intercalation active mode of interaction in
DNA duplex chains competes with a non-active mode of interaction which is the minor groove binding. Moreover, there are other
cytotoxic mechanisms involving the interaction of small molecules such as [Mo(n*C;Hs)Br(CO),(phen)] in which the substrate is
another motif of DNA called G-quadruplex. In this work, we aim at the comprehension and rationalization of the interaction of
[Mo(n*C;H;5)Br(CO),(phen)] considering different modes of interaction not only in regular duplex but also in G-quadruplexes. Op-
timizations without constraints were carried out at DFT level including van der Waals corrections for the whole studied systems of
500-1000 atoms by means of SIESTA software at reasonable core-times. We also performed the Energy Decomposition Analysis
(EDA) to evaluate the nature of the interactions in terms of dispersion, electrostatic contributions and in terms of charge transfer
and polarization. Finally, we used the Quantum Theory of Atoms in Molecules (QTAIM) to obtain topological pictures of the weak
interactions that rule such kind of processes. Our results confirm the importance of the role of weak interactions and the cytotoxicity
could be explained by means of a subtle balance between the stabilizing weak interactions and the destabilizing steric contribution.
The role of the entropic factor results also crucial when looking at the stability of the investigated systems.
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