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Charakteristika vysledkov
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Sthrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:
Uskutoc¢nili sa detailné Studia disacharidu heparinového typu (GIcN,6-SOs-IdoA2-SO3-OMe), tetrasacharidov
(GIcN,6-S0O3-1doA2-SO3-GleN,6-SO;-IdoA2-SO3-OMe), pentasacharidu (GIcN,6-SO3-GlcA-GleN,3,6-SOs3-
IdoA2-S0O;-GlcN,6-SO3-OMe) ako aj hexasacharidov typu GIcN,6-SO3-IdoA2-SO3-GIcN,6-SO3-1doA2-SOs-
GlcN,6-S03-IdoA2-S0;3-OMe metddami NMR spektroskopie ako aj teoretickou DFT analyzou. Studovala sa
Struktara tychto molekul, ich dynamické vlastnosti ako aj vplyv prostredia. Vypocitali sa trojvazbové H-H a
C-H interak¢né konstanty, jednovazbové konsStanty C-H a analyzovala sa ich zavislost’ od Struktiry molekul.
Navrhla sa zavislost’ trojvéazbovych interakénych konstant H-H od torznych uhlov v jednoduchom analytickom
tvare. Uskutocnilo sa molekulové modelovanie a NMR S§tadium interakcie tetrasacharidu s proteinom FGF-1 a
FGF-2 a navrhli sa vizbové modely.

Pripravili sa vzacne ketozy z 'ahko dostupnych 2-C-hydroxymetyl-vetvenych ald6z izomerizacnou reakciou
katalyzovanou Mo(VI) i6nmi v mikrovinnom poli. Prace uskuto¢nené v ramci projektu vyzdvihuja vyhody
Mo(VI) katalyzy a priaznivy u¢inok mikrovinného ziarenia v syntéze sacharidov. Transformaciou bolo mozné
ziskat’ 2-ketozy vo vel'mi dobrych vytazkoch (46-86%). Boli pripravené 6-O-derivaty (vanilyl- a izovanilyl-)
D-gluk6zy a D-manozy, ktoré boli testované s DPPH metodou. Testy ukézali, ze skimané derivaty vykazuju
aktivitu ako uc¢inné lapace radikdlov. NMR spektroskopiou sa analyzovala ich Struktira, ako aj Strukttra
vybranych polysacharidov.

Sthrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

Detailed experimental NMR and theoretical DFT studies have been performed on heparin-like disaccharide
GIcN,6-S03-IdoA2-SO3-OMe),  tetrasaccharide  (GIcN,6-SO3-1doA2-SO;-GleN,6-SO3-1doA2-SO3-OMe),
pentasaccharide (GIcN,6-SO3-GlcA-GIcN,3,6-SO3-1doA2-SO3-GleN,6-SO3-OMe) as well as hexasaccharides
GIcN,6-SO3-IdoA2-SO5-GleN,6-SO3-IdoA2-SO5-GleN,6-SOs-1doA2-SO3-OMe. Molecular structure,
dynamics, solvent effects, three-bond proton-proton and proton-carbon, as well as one-bond proton-carbon
coupling constants were analyzed by both NMR and DFT. Molecular modeling and DFT analysis enabled
characterization of the dependence of three-bond proton-proton coupling constants upon torsion angles in
a simple analytical expression. In addition, interactions of heparin-tetrasaccharide with FGF-1 and FGF-2
proteins have been studied by NMR and molecular modeling.

Rare ketoses have been prepared from 2-C-hydroxymethyl-branched aldoses by isomerization reaction
(catalyzed by Mo(VI) ions) under conditions of microwave (MW) irradiation. The approach underlines the
effect of Mo(VI)-catalysis and MW irradiation in synthesis of saccharides. Several 2-ketoses could be
obrained in high yields (46-86%). In addition, 6-O-derivatives (vanilyl- and isovanilyl-) of D-glucose and D-
mannose were prepared and tested by DPPH method. These tests showed that synthetized derivatives have
scavenging activities. Further studies were also focussed on NMR structural analysis of monosaccharide
derivatives and isolated polysaccharides.
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