Explaining Chemistry with repulsive Frontier Orbitals
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The importance of the Pauli (steric) repulsion in the different types of chemical interactions in
supramolecular chemistry will be revealed. With the utilization of Kohn-Sham molecular orbital
theory and the energy decomposition analysis, three computational studies will be presented
to highlight the manifestation of the Pauli repulsive interactions: i) hydrogen bonding in the
mismatched DNA base pairs CC and GG (C=cytosine, G=guanine)' and NMR 'H-shielding
constants,? ii) metallophilic interaction in atomic dimers (M*---M*) and molecular perpendicular
[HsP-M-X], (where M = Cu, Ag, Au and X = F, Cl, Br, 1),? iii) cation selectivity at the internal
cavity site of guanine quadruplexes in telomeric DNA.*> Understanding of the bonding
mechanism of these sort of interactions will enable chemists to tune, predict and manufacture
new materials in a more efficient way.

2 ) A \ ' ) r‘*‘““’”"z
‘jé ot @ e )

Guanine-Guanine N

+ ‘%}(’ .
41‘“!_%,/% N
Y,

Cytosine-Cytosine

2
L
)

[1]S. C. C. van der Lubbe, C. Fonseca Guerra, Chem. Eur. J. 2017, 23, 10249-10253

[2] M. N. C. Zarycz, C. Fonseca Guerra, J. Phys. Chem. Lett. 2018, 9, 3720-3724

[3] M. B. Brands, J. Nitsch, C. Fonseca Guerra, Inorg. Chem. 2018, 57, 2603-2608

[4] F. Zaccaria, G. Paragi, C. Fonseca Guerra, Phys. Chem. Chem. Phys. 2016, 18, 20895-20904
[5] F. Zaccaria, C. Fonseca Guerra, submitted

Acknowledgments
Deutsche Forschungsgemeinschaft (DFG) and the Netherlands Organization for Scientific Research
(NWO/CW) for financial support.



