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Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Pri rieSeni projektu sme intenzivne spolupracovali hlavne s Institute of Inorganic Chemistry,
University of Vienna, A-1090 Vienna, Austria, ale spolupraca bola aj s inymi zahrani¢nymi
vyskumnymi skupinami.

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

V ramci projektu neboli planované patenty alebo uzitkové vzory, projekt bol rieSeny v oblasti
zakladného vyskumu.
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vysledky projektu — uvedte aj publikacie prijaté do tlace
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Uplatnenie vysledkov projektu

Hlavnym ciefom projektu bol vyvoj novych multifunk&nych komplexov kovov prevazne s
redoxne aktivnou medou(ll) so Schiffovymi bazami odvodenymi hlavne od
tiosemikarbazonov na lieCbu rakoviny. KedZe navrhnuté komplexné zlu€eniny produkuju
vyznamné mnozstvo reaktivnych foriem kyslika (ROS) a spustaju mitochondridlne
poSkodenie, da sa oCakavat' ich uplatnenie na lie€bu rezistentnych foriem tumorov.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Preukazali sa vyznamné protirakovinové vlastnosti novo pripravenych derivatov
tiosemikarbazonov (TSC), pricom sme preukazali, Ze TSC komplexy s medou Cu(ll)
vacsinou vykazuju vyraznu protirakovinovu aktivitu v porovnani s nekoordinovanymi
tiosemikarbazonmi. Potvrdili sme aj schopnost skumanych ligandov viazat' Zelezo, pri¢om
vzniknuté komplexy Zeleza vykazovali schopnost tvorby reaktivnych foriem kyslika. S
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ohfadom na uvedené vysledky na komplexoch medi(ll) s izomérnymi hybridnymi ligandami
morfolin-tiosemikarbazén (morf-TSC) s dobrou cytotoxicitou v rakovinovych bunkach,
ukazalo sa, ze molekularnym cielom zodpovednym za tuto aktivitu moze byt tubulin, a teda
nasledne sa skumali u€inky identity kovu a stechiometrie komplexu kov-ligand na
antiproliferativnu aktivitu a inhibiciu polymerizacie mikrotubulov. Toto vyrazne napomohlo pri
interpretacii mechanizmu u€inku takychto latok. Podarilo sa vyjasnit redoxné deje mnohych
vybranych komplexov kovov a ich volnych ligandov a prekurzorov ako potencialnych
biologicky uc¢innych latok pomocou EPR spektroskopie a in situ EPR/UV-vis-NIR
spektroelektrochémie. Kvantovochemické vypocty vyrazne napomohli pri navrhu reakénych
mechanizmov oxidacie a redukcie vybranych zlu€enin, simulacii EPR spektier
paramagnetickych medziproduktov, ako aj pri interpretacii ich UV-vis-NIR spektier. Podarilo
sa identifikovat komplexné nasledné reakcie elektricky nabitych foriem skiimanych
potencialnych lie€iv v oblasti protirakovinovych a antibakterialnych lie€iv. Publikované prace
uz zaznamenali aj vyznamny citany ohlas vo WOS a s ohladom na uspesné vyskumy,
ktorych vysledky boli publikované vo viac ako 45-tich vedeckych ¢lankoch evidovanych vo
Web of Science (Core Collection), prevazne v periodikach s vysokym impakt faktorom,
povazujeme vytyCené ciele v projekte za uspeSne splnené. Vysledky prace boli
propagované na viacerych vyznamnych medzinarodnych vedeckych konferenciach.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Significant anticancer properties of newly prepared thiosemicarbazone (TSC) derivatives
were confirmed, while we demonstrated that TSC complexes with Cu(ll) copper mostly show
significant anticancer activity compared to those of uncoordinated thiosemicarbazones. We
also confirmed the ability of the studied ligands to bind iron, while the iron complexes formed
showed the ability to form reactive oxygen species. When these results on copper(ll)
complexes with morpholine-thiosemicarbazone (morph-TSC) isomeric hybrid ligands with
good cytotoxicity were considered in cancer cells, it was shown that tubulin might be the
molecular target responsible for this activity, and the effects of identity on metal and metal-
ligand complex stoichiometry on antiproliferative activity and inhibition of microtubule
polymerization. This significantly helped in the interpretation of the mechanism of action of
such substances. The redox events of many selected metal complexes and their free
ligands were elucidated as potential biologically active substances usingin situ EPR
spectroscopy and UV-vis-NIR spectroelectrochemistry. Quantum chemical calculations
significantly helped in the design of reaction mechanisms of oxidation and reduction of
selected compounds, the simulation of EPR spectra of paramagnetic intermediates, and the
interpretation of their ultraviolet-visible (UV-vis-NIR) spectra. The complex subset of
reactions of the electrically charged forms of investigated potential drugs was identified in
the field of anticancer and antibacterial active compounds. The published works have
already received a significant citation response in WOS, and with regard to successful
research, the results of which were published in more than 45 scientific articles registered in
the Web of Science (Core Collection), mainly in periodicals with a high impact factor, we
consider the set goals into the project as successfully completed. The results of the work
were promoted at well-established international scientific conferences.
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