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Similarly to the previous editions, the 3™ International Conference on Noncovalent Interactions (ICNI-III) will continue the same tradition
offering a multidisciplinar scientific program with the latest developments in the field from applications in synthesis, catalysis and
mechanistic studies to material sciences and biological systems.

This Virtual Collection to be published by ChemistryEurope journals (Chemistry — A European Journal, ChemCatChem, EurJIC, EurJOC,
ChemPlusChem and ChemPhysChem) highlights the latest developments in research on weak interactions and their applications. The
invited papers by Invited, Keynote and Plenary Lecturers as well as IAB members and participants of ICNI-III to be featured here.
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How selenium's electronic structure favor its participation in
non-covalent interactions?

Elena Yu. Tupikina,' Valeria V. Mulloyarova,! Danil V. Krutin,! Anton S. Zakharov,'
Peter M. Tolstoy!

! Saint-Petersburg University, 7/9 Universitetskaya emb., St. Petersburg, Russia, 199034
e-mail: elenatupikina@gmail.com, e.tupikina@spbu.ru
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Selenium is an exceptional chalcogen with distinct features that make it a valuable
element in the study of non-covalent interactions. Firstly, selenium's ability to exist in
different oxidation states allows for the formation of varying covalent bonds with
neighboring atoms. Secondly, due to the anisotropic electronic shell, selenium atom
enables its participation in non-covalent interactions as both a nucleophile and an
electrophile. Thirdly, selenium's electron shell has a notable tendency to polarize,
making it possible to adjust the electrophilicity/nucleophilicity of selenium compounds
through intramolecular electronic effects and influence of environment (i.e. solvent,
neighboring groups). Lastly, the abundance of the isotope selenium-77 makes it
particularly well-suited for measuring NMR spectra, facilitating direct experimental
observation of non-covalent interactions involving selenium.

In this presentation, we will cover various studies carried out by our research group
focusing on non-covalent interactions with the selenium atom. We will delve into
fundamental aspects, such as the distinctive electronic structure of selenium!!! and the
impact of external conditions.?>3! Additionally, we will discuss the reasons behind the
effectiveness of selenium-containing proteins in human body's antioxidant defense.[*!
Furthermore, we will present an example highlighting the dual nature of selenium as an
electrophile and nucleophile in the context of recently studied complexes.
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