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Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Nespolupracovalo

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

Neboli

NajvyznamnejSie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1) Organocatalytic Diastereoselective Synthesis of Spirooxindols via [3+2] Cycloadditions of
Azomethine Ylides with a,B-Unsaturated Esters. T. Pefiaska, K. Ormandyova, M.
Mediarova, J. Filo, R. Sebesta, New J. Chem. 2017, 41, 5506-5512.
(http://pubs.rsc.org/en/content/articlelanding/2017/nj/c7nj00189d#!divAbstract)

2) Peptide-catalyzed stereoselective Michael addition of aldehydes and ketones to
heterocyclic nitroalkenes. V. Polackova, P. Cmelova, R. Gorova, R. Sebesta, Monatsh.
Chem. 2018, DOI: 10.1007/s00706-017-2126-2.
(https://link.springer.com/article/10.1007/s00706-017-2126-2)

3) Ormandyova, K.; Bilka, S.; Meciarova, M.; Sebesta R. Bifunctional thio/squaramide
catalyzed stereoselective Michael additions of aldehydes to nitroalkenes towards synthesis
of chiral pyrrolidines. European Journal of Organic Chemistry, 2019; v tladi.

Uplatnenie vysledkov projektu
Vyvoj novych lie€iv je dlhodoba zalezitost’ a aj velkym svetovym farmaceutickym firmam trva
vyvoj nového lieiva €asto aj 15-20 rokov a stoji ich velké financné naklady. Poc&as trvania
projektu sa spolurieSitelia zamerali najma na vyvoj pyrolidinovych antibiotickych lieCiv. V
suCasnosti Svetova zdravotnicka organizacia (WHO) povaZzuje antimikrobialnu rezistenciu
za jednu z najvacsich hrozieb. Pripravené latky poCas testovania ukazuju velmi nadejnu
antibakterialnu aktivitu a preto by sucasni spolurieSitelia chceli v tomto vyskume dalej
pokradovat. Vyvinuta synteticka cesta pripravy chiralnych pyrolidinov umoznuje do
buducnosti ich komercionalizaciu aj vo forme pripravy stavebnych blokov a medziproduktov
aj pre iné lieCiva alebo dalSie chemické latky.
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Projekt rozSiril poznatky v oblasti stereoselektivnej syntézy biologicky ucinnych zlucenin. V
nadaznosti na vysledky projektu vznikli dva nové projekty (1x VEGA, 1x APVV)
vychadzajuce z tejto problematiky. Na rieSeni projektu sa spolupodiefali aj Studenti
magisterského a doktorandského Studia &im projekt prispel aj k vychove novej generacie
chemikov.

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

Z hladiska pripravy novych latok, ktoré by mohli sluzit ako lie€iva alebo ich medziprodukty
sa podarilo naplnit’ syntetické ciele. Zamerali sme sa najma na ich pouZitie ako
antibiotickych lie€iv €o je v su€asnosti v dobe rastucej antimikrobialnej rezistencie vysoko
aktualne. Prvé latky boli vyberané na zaklade literarnej reSerSe ako aj vypocitanej
potencialnej biologickej aktivity navrhnutych latok kalkulovanej pomocou programu Dragon.
Neskor sa nove latky navrhovali na zaklade vysledkov testovania ich antibiotickych ucinkov.
Vypracovali sme jednoduchu prakticku syntézu chiralnych 3,4-disubstituovanych
pyrolidinov, ktora vyuziva organokatalyticku Michaelovu adiciu ako kfu€ovy krok, v ktorom
vznikaju stereogénne centra. Najlepsie vysledky boli dosiahnuté pouZitim komeréne
dostupného Jérgensenovho-Hayashiho katalyzatora v kombinacii s dietyléterom, kedy bol
prakticky pripraveny len jeden izomér. Pyrolidinovy cyklus je vytvoreny v jednom reakénom
kroku — redukciou nitroskupiny, ktora je nasledovana cyklizaciou. Velkou vyhodou tejto
metddy je obmedzenie pouZzitia stipcovej chromatografie a moznost pripravy bohatej
kniznice rézne substituovanych derivatov. Antimikrobialna aktivita ziskanych pyrolidinovych
derivatov bola testovana na kmenoch Staphylococcus Aureus a Escherichia Coli (latky boli
testované vo forme hydrochloridov). Prvé vysledky testovania ukazuju velmi sfubnu
antimikrobialnu aktivitu. Dipolarnou cykloadiciou in situ generovanych azometinovych ylidov
s alfa,beta-nenasytenymi estermi bolo pripravenych 20 spirocylickych oxindolov vo vysokej
diastereomérnej Cistote. Ako katalyzatory boli pouZité rézne bifunkéné tiomocoviny a
skvaramidy. Tri spirocyklické pyrolidinové derivaty vykazovali zaujimavu aktivitu proti
baktériam Escherichia coli a Staphylococcus aureus.

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

Project synthetic goals were fulfilled and enabled to prepare many new substances that
could serve as new drugs or their intermediates. In particular, we have focused on their use
as antibiotic drugs, which is highly actual at the time of increasing antimicrobial resistance.
The first substances were selected based on the literature search as well as the their
potential biological activity calculated using the Dragon program. Later new substances
were proposed and prepared based on the results of the tests of their antimicrobial activity.
We have developed a simple practical synthesis of chiral 3,4-disubstituted pyrrolidines
which utilizes the organocatalytic Michael addition as a key step in which stereogenic
centers are formed. The best results were obtained using a commercially available
Jorgensen-Hayashi catalyst in combination with diethyl ether, where practically only one
isomer was prepared. The pyrrolidine cycle is formed in one reaction step by reduction of
the nitro group followed by cyclization. A great advantage of this method is the limitation of
the use of column chromatography and the possibility of preparing a rich library of different
substituted derivatives. The antimicrobial activity of the obtained pyrrolidine derivatives was
tested on strains of Staphylococcus Aureus and Escherichia Coli (the substances were
tested as hydrochlorides). The first test results show very promising antimicrobial activity.
Twenty spirooxindole derivatives were prepared by cycloaddition reaction of in situ
generated azomethine ylides with alfa,beta-unsaturated esters with high diastereomeric
purity. Bifunctional thioureas and squaramides were used as catalysts. Three spirocyclic
pyrrolidine derivatives showed interesting activity against bacteria Escherichia coli a
Staphylococcus aureus.
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