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Uplatnenie vysledkov projektu

Biologicka aktivita indolizidinov je vefmi rozmanita a intenzivne Studovana zahrani¢nymi
farmaceutickymi spolo€nostami a v literature rozsiahle zdokumentovana. PredbeZne ziskané
vysledky ukazuju, ze niektoré chiralne indolizidinoly vykazuju zaujimavu antimikrobialnu,
antifungalnu a antimutagénnu aktivitu. Nové typy alkylindolizidindiolov su potencialnymi
inhibitormi glykozidaz. Stadium vztahu medzi $truktdrou a biologickou aktivitou nie je u vyssie
spomenutych prirodnych latok doteraz ukoncené a preto nase nové Struktury by mohli
priniest nové poznatky pre vyselektovanie noveho ucinného liec€iva.

CHARAKTERISTIKA VYSLEDKOV

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

Uskutocnila sa syntéza novych, enantiomérne Cistych, regioizomérov hexahydrobenzotieno-
indolizinu vychadzajuca z benzotiofén-2-, resp.3-karbaldehydu a kyseliny (L)-glutamovej, ako
lacného chiralneho stavebného bloku. Diastereoselektiva redukcia tychto benzotienoanalégov
tyloforinu, poskytla nové trans-6-fenylindolizidiny, ktoré su Strukturne blizke alkaloidu
ipalbidinu. V oblasti stereoselektivnej syntézy novych indolizidinov sa nam podarilo pomocou
diastereoselektivnej reduktivnej desulfurizacie pripravit epimérne 7-fenylindolizidin-8-oly
sledom Siestich syntetickych krokov z kyseliny (L)-glutdmovej v dobrom celkovom vytazku.
Jednoduchou zamenou anelovaného tiofénového, resp. benzotiofénového jadra za furanové
sa podarilo ziskat hexahydrofuroindolizinény, ktoré diastereoSpecifickou katalytickou
hydrogenaciou, naslednym nukleofilnym otvorenim THF a reduktivhou debromaciou poskytli
nové 6-etylindolizidin-7,8-dioly, analogy 1,6-dideoxykastanosperminu. Cielové molekuly, ako
aj jednotlivé intermediaty, su dostupné vo vysokej enantio- a diastereoizomérnej Cistote. Vo
vSetkych pripadoch sa u Studovanych diasterecizomérov potvrdila Struktura a konfiguracia na
stereogénnych centrach pomocou NMR experimentov a u vybranych indolizinov aj X-ray
analyzou. VSetky novosyntetizované indoliziny sa podrobili biologickym testom s ciefom
vyhodnotit ich biologicku aktivitu. NajucinnejSi a hlavne perspektivny je (11aS)-benzotieno-
[2,3-flindolizin s antibakteridlnymi, antifungalnymi, antimutagénnymi a antihemolytickymi
uCinkami. V zavereCnej etape rieSenia projektu sme za zaoberali aj stereochemickym Studiom
indolizidiniovych soli, Struktura ktorych nebola zatial systematicky Studovana.

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

A synthesis, starting from cheap building blocks 2-(3-)-benzothiophenecarbaldehyde and (L)-
glutamic acid, of enantiomerically pure regioisomers of hexahydrobenzothienoindolizines has
been carried out. When subjected to diastereoselective reduction, the target compounds,
benzothieno analogs of tylophorine, afforded novel trans-6-phenylindolizidine, compound
structurally closely related to the alkaloid ipalbidine. Concerning the preparation of novel
indolizidines, we have successfully used diastereoselective reductive desulfization for prepa-
ration, in good overall yield, of epimeric 7-phenylindolizidin-8-ols by a chain of six synthetic
steps, starting from (L)-glutamic acid. A simple exchange of the annelated thiophene or
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benzothiophene ring for a furan ring led to hexahydrofuroindolizinones, which after diastereo-
specific catalytic hydrogenation, followed by nucleophilic ring opening of tetrahydrofuran and
reductive debromation afforded novel 6-ethylindolizidine-7,8-ols, analogs of the 1,6-dideoxy-
castanospermine. Both target molecules and single intermediates are available in high
enantio- and diastereoisomeric purity. In all cases of studied diasteroisomers both structure
and configuration at stereogenic centers have been confirmed by NMR experiments and, in
selected indolizines, also by X-ray analysis. All newly synthesized indolizines were tested to
assess their bioactivity. The most bioactive and thus most promising derivative proved to the
(11aS)-benzothieno[2,3-flindolizine, which demonstrated antibacterial, anti-fungal,
antimutagenic and antihaemolytic activity. In the final stage of the project we undertook
stereochemical studies of indolizidinium salts, a topic which has so far been largely neglected.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.
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