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Uplatnenie vysledkov projektu

Vyvinuté stereoselektivne syntetické metdédy umozriuju pripravu cielenych molekul s
pozadovanou biologickou aktivitou. Nezavisla totalna syntéza varitriolu umoznila potvrdenie
absolutnej konfiguracie prirodnej latky a konfrontaciu biologickej aktivity.

CHARAKTERISTIKA VYSLEDKOV

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

Bola vyvinuta nova synteticka metdda na konstrukciu dioxabicyklickych[2.2.1] a [3.2.1] skele-
tov a nasledne tetrahydrofuranovych derivatov s 2,3-trans konfiguraciou. Kla€ovym krokom
metody je xylo-substratovo selektivna a treo-diastereoSpecificka Pd(ll)-katalyzovana bicykli-
zacia nenasytenych polyolov. Tato metodoldgia bola aplikovana v totalnej syntéze prirodného
cytostatika (+)-varitriolu z dimetylesteru kyseliny L-vinnej. Syntéza bola optimalizovana pripra-
vou kluCového substratu pre Pd-bicyklizaciu; i) Studiom diastereoselektivity redukcii prislusné-
ho keténu, ii) chiral pool syntézou opticky Cistého triolu z D-glukdzy. Po prvy krat bola potvr-
dena absolutna konfiguracia (+)-varitriolu réntgenovou Strukturalnou analyzou a stanovena
aktivita vocCi fudskym nadorovym burikdm. Na zaklade biologického skriningu sa ukazalo, ze
pri merani cytotoxickej aktivity mohla byt prirodna vzorka kontaminovana malym mnozstvom
vysoko aktivnej latky. Pre overenie uvedenej hypotézy, uskutoCnili sme synteticku Studiu
veducu k varioxiranu, zlu¢enine s potencialnou cytotoxicitou. VyuZitim Sharplessovej
asymetrickej epoxidacie divinylkarbinolu a naslednej Grubbsovej metatézy ako kfucovych
krokov bol pripraveny chirdn pre syntézu varioxiranu. UskutoCnila sa systematicka Studia na
kons&trukciu centralnej bicyklickej kostry ocelleninov, auvertinov a sorangicinu A. Kfa¢ovymi
krokmi je diastereoselektivna Pdll-katalyzovana cyklizacia nenasytenych polyolov a nasledna
selektivna cyklizacia 2,4-cis-4-hydroxy-2-substi-tuovanych-furanov. Tieto transformacie
umozfuju stereoselektivnu vystavbu vhodne substi-tuovanych 2,5-dioxabicyklo[2.2.1]hepta-
nov a 2,6-dioxabicyklo[3.2.1]oktanov. Prestudoval sa substratovy rozsah a aplikacie Pd-
katalyzovanych cyklizacii v roznych katalytickych systé-moch na sérii modelovych alkenoloch.

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

Novel synthetic methodology for construction of dioxabicyclic[2.2.1] and [3.2.1] 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)-cataly-
sed bicyclisation of unsaturated polyols. The methodology was applied in the synthesis of na-
tural 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 absolute configura-
tion of (+)-varitriol was determined by X-ray analysis for first time. Prepared compound was
screened for its in vitro cytotoxicity towards certain human tumours. The synthetic study to-
ward varioxiran was performed. The key chiron of varioxiran with potent cytotoxicity was pre-
pared using Sharpless asymmetric epoxidation of divinylcarbinol followed by Grubbs alkene
metathesis. Synthetic studies on construction of the central bicyclic backbone of ocellenynes,
auvertins and sorangicin A were conducted. The key features were a diastereoselective PdlII-
catalysed cyclisation of unsaturated polyols followed by selective cyclisation of 2,4-cis-4-
hydroxy-2-substituted-furans. These transformations effect the stereoselective construction of
properly substituted 2,5-dioxabicyclo[2.2.1]heptane and 2,6-dioxabicyclo[3.2.1]octane core,
respectively. The substrate scope, limitations, and applications of Pd-catalysed cyclisations in
different catalytic systems were examined on a series of model alkenols.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
prof. Ing. Tibor Gracza, DrSc. prof. Ing. Jan Sajbidor, DrSc.

V Bratislave 15.09.2013 V Bratislave 15.09.2013
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