Cislo grantu / Number of project:
UK/3237/2024
Nazov projektu:

Vyvoj novych inhibitorov ald6zoreduktazy na baze 1,2, 4-triazinoindolov so zlepsenymi
farmakologickymi vlastnostami.

Name of the project:

Development of novel aldose reductase inhibitors based on 1,2,4-triazinoindoles with improved
pharmacological properties.

KlUcoveé slova:

aldoézoreduktaza, inhibitory, selektivita, antioxidacné a protinadorové vlastnosti, biologicka
dostupnost

Keywords:

aldose reductase, inhibitors, selectivity, antioxidant and antitumor properties, bioavailability

Abstrakt:

Nase vyskumné Usilie je zamerané na zabranenie vzniku Zivot ohrozujucich komplikacii spojenych so
vSetkymi formami diabetu, ako je neuropatia, nefropatia, angiopatia, retinopatia, katarakta,
osmoticky tlak, zapal, oxidacny stres a pokrocilé glykacné konecné produkty (AGE). Komplikacie su
sposobené nadmernou aktivaciou polyolovej drahy katalyzovanej hlavne aldézreduktazou pri
hyperglykémii. Komplikacie prispievaju k nerovnovahe zdravia [udskej homeostazy a vyrazne
skracuju priemern0 dizku Zivota diabetikov. Ned4vno naga skupina vyvinula novu, velmi G¢innG a
slubny veducu zluceninu inhibitora OxoTriazinoneindol aldozareduktazy (ALR2) (OTI) s vysokou
enzymatickou aktivitou 42 nM a vynimocnou selektivitou SF (ALR1/ALR2) > 2 381. Na zaklade nasich
vyvinutych derivatov OTI sme sa teraz zamerali na optimalizaciu ich dalSich délezitych
farmakologickych vlastnosti, ako je biologicka dostupnost a polyvalencia (antioxidacné a
protinadorové vlastnosti). Sada zlucenin OTI uz bola vyvinuta a analyzovana. Navrhovany projekt
predstavuje vyvoj série novych pocitacom navrhnutych inhibitorov aldézoreduktazy (ARI) vratane
syntézy, stanovenia a hodnotenia ich farmakologickych vlastnosti. Nasa studia pozostava zo 4
podprojektov popisujucich vyvoj druhej generacie OTl inhibitorov so zlepsenou biologickou
dostupnostou, antioxida¢nymi a protinadorovymi vlastnostami zavedenim lipofilnych N(2)-
substituentov, N(2)-oxidaciou a naslednou derivatizaciou na OTl skelete, inkorporaciou selénu a
dusika atom namiesto kyslika v OTI. Podprojekt, ktory bude najslubnejsi, sa mo6ze viac rozvinut v
ramci nasho navrhovaného vyskumu. Zistenia tejto studie m6zu vyznamne prispiet k vyvoju
kandidatov na lieky na baze OTI na lie¢bu diabetickych komplikacii a nadorov.

Abstract:

Our research effort is addressed to avoid development of life-threatening complications associated
with all forms of diabetes like neuropathy, nephropathy, angiopathy, retinopathy, cataract, osmotic
pressure, inflammation, oxidation stress and Advanced Glycation End-products (AGEs). The
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complications are caused by overactivation of polyol pathway catalyzed mainly by aldose reductase
in hyperglycemia conditions. The complications contribute for disbalance of human homeostasis
health and significantly shortening diabetic people life expectancy. Recently our group developed
novel, very potent and promising leading compound OxoTriazinonelndole aldose reductase (ALR2)
inhibitor (OTI) possessing high enzymatic activity 42 nM and an exceptional selectivity SF
(ALR1/ALR2) > 2 381. Based on our developed OTI derivatives we are focused now for optimization
of their other important pharmacological properties like bioavailability and polyvalency
(antioxidative and antitumor properties). A set of OTlI compounds has been already developed and
analyzed. Proposed project represents development of a series of novel computer designed aldose
reductase inhibitors (ARIs) including synthesis, determination and evaluation their pharmacological
properties. Our study consists from 4 subprojects describing development of second generation of
OTl inhibitors with improved bioavailability, antioxidative and antitumor properties by introducing
lipophilic N(2)-substituents, N(2)-oxidation and subsequent derivatization on OTI skeleton,
incorporation of selenium and nitrogen atom instead of oxygen in OTI. The subproject that will be
the most promising can be developed more within our proposed research. The findings of this study
can meaningly contribute for the development of OTI based drug candidate(s) for treatment of
diabetic complications and tumors.
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