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V ¢om vidite uplatnenie
vysledkov projektu:

Vyvinuté stereoselektivne syntetické metdody umoziuju pripravu cielenych molekl
s pozadovanou biologickou aktivitou.
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Bola vyvinutd nova syntetickdA metoda na konStrukciu dioxabicyklo[3.3.0]oktanovych skeletov a nasledne
tetrahydrofuranovych derivatov s 2,3-trans konfiguraciou. KIicovym krokom metody je xylo-substratovo selektivna a
treo-diastereospecificka Pd(Il)-katalyzovana bicyklizacia nenasytenych polyolov. Tato metodologia bola aplikovana
v totalnej syntéze prirodného cytostatika (+)-varitriolu z dimetylesteru kyseliny L-vinnej. Syntéza bola optimalizovana
pripravou kl'icového substratu pre Pd-bicyklizaciu; i) Studiom diastereoselektivity redukcii prislusného ketonu, ii)
chiral pool syntézou opticky Cistého triolu z D-glukézy. Vypracovala sa prva asymetricka varianta intramolekulovej
oxy- aamidokarbonylacie nenasytenych diolov a aminoalkoholov. Reakcia sa vyuzila v asymetrickej syntéze
Hagenovych laktonov (prirodné antivirotikd), Geissman-Waiss-ovho laktonu (intermediat pre syntézy necinovych
alkaloidov) a bicyklickych laktonov (konfiguracne variabilné chirdny pre syntézy goniolaktonov).

Bola najdena nova potenciondlne zaujimava zavislost, ze anoméma distribucia vznikajicich nukleozidov pri
Vorbriiggenovej nukleozidacii chirdlnych acetoxyizoxazolidinov nezdvisi len od pouzitej nukleobazy, ale aj od
konfiguracie chiralneho zvysku v polohe 3 na izoxazolidinovom skelete. Ziskané vysledky v mnohych pripadoch
vyrazne prevySuju analogické nukleozidacie uvedené v literatire, pricom prebiehaju s excelentnou stereoselektivitou
za vzniku odpovedajucich izoxazolidinovych B-nukleozidov. Vyuzitie tohto doposial’ neznameho fenoménu méze byt
vyuzité na pripravu anomérne Cistych nukleozidov. Sml,-indukovany kapling nitrébnov odvodenych od sacharidov s
metylakrylatom zévisi od Struktury vychodiskového nitronu. Reakcie prebiehaju s vysokou diastereomérnou kontrolou
za vzniku chirdlnych gama-N-hydroxylaminoesterov, ktoré boli nasledne premenené na pyrolidindny, pyrolidiny a
pyrolizidiny. V niektorych pripadoch bola pozorovana neobvykla deoxygendcia vychodiskovych nitrénov.
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Novel synthetic methodology for construction of dioxabicyclo[3.3.0]octane skeletons and tetrahydrofuran derivatives
with 2,3-trans configured substituents was developed. The key step of the method is highly xylo-substrate-selective and
threo-diastereospecific Pd(Il)-catalysed bicyclisation of unsaturated polyols. The methodology was applied in the
synthesis of natural cytostatic (+)-varitriol from dimethyl L-tartrate. Synthesis of the key intermediate for Pd-
bicyclisation was optimised; by i) study of diastereoselectivity of reduction of corresponding ketone, ii) chiral pool
synthesis of optically pure triol from D-glucose. The first asymmetric version of the intramolecular oxy- and
amidocarbonylation of unsaturated diols and amino alcohols was developed. The reaction was applied as a key step in
the syntheses of Hagen-gland’s lactones (natural antivirotics), Geissman-Waiss lactone (intermediate for syntheses of
necine alkaloids) and bicyclic lactones (configurationally variable chirons for syntheses of goniolactones).

The potentially useful observation has been made that the anomeric distribution of the formed isoxazolidinyl
nucleosides by the Vorbriiggen nucleosidation of the 5-acetoxyisoxazolidines may be dependent not just on the nature
of the attacking nucleobase but also on the substituent at C-3 of the isoxazolidine. In many cases the reactions
proceeded with the excellent stereoselectivity giving the corresponding isoxazolidinyl B-nucleosides and the obtained
results are better than the analogous described nucleosidations. This observation might be exploited in future to allow
the generation of anomerically pure nucleosides via the Vorbriiggen method. The Sml,-promoted coupling between
nitrones and methyl acrylate using sugar derived nitrones is dependant on the structure of the starting chiral nitrone.
The reaction afforded y-N-hydroxylamino esters with high diastereomeric control which in turn were transformed to
pyrrolidinones, pyrrolidines and pyrrolizidines In some cases an unusual reductive deoxygenation of the starting nitrone
was observed.
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