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BRIEF DESCRIPTION OF RESEARCH IN THE PREVIOUS PERIOD

The synthesis, characterization, and evaluation of the biological activity of

various coumarin derivatives have been the focus of recent research. In
order to assess the structural properties and possible reactivity and stability
of the chemical, the newly synthesized derivatives performed NBO and
QTAIM research. Additionally, research during the previous time period
included sophisticated computer methods and tools for molecular docking
and molecular dynamics with the goal of evaluating inhibitory activity and
rational drug design. By using the software, it was possible to predict how
newly synthesized derivatives (potential drugs) will bind to their protein
targets.

BRIEF DESCRIPTION OF PLANNED RESEARCH IN THE NEXT
PERIOD

The upcoming research will encompass both theoretical and experimental

analysis of the kinetics and mechanisms of various organic and inorganic
reactions, with a particular emphasis on elucidating the antioxidant and
antiradical mechanisms of diverse compounds, especially those of
polyphenolic nature. The theoretical approach will involve the application
of advanced computational chemistry methods, including DFT calculations,
molecular docking, and molecular dynamics, aimed at understanding the
interactions between the investigated compounds and biologically relevant
targets, as well as at designing novel, potentially effective molecules with
possible applications in the pharmaceutical and other industries. The
experimental part of the research will include the use of modern




spectroscopic techniques and standard in vitro assays for the evaluation of
antioxidant activity, thereby enabling the wvalidation of theoretical
predictions. In addition to the core research activities, continuous efforts
will be dedicated to the preparation and publication of scientific papers in
SCl-listed journals, participation in national and international research
projects, as well as the popularization of science through public lectures, the
writing of popular science books, and the mentoring of young researchers.
Through this interdisciplinary and integrative approach, the research aims
to contribute to the development of new models for evaluating the
reactivity, stability, and biological activity of compounds, providing a solid
foundation for the rational design of novel molecules with favorable
pharmacological and industrial properties.




