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Vyvoj nového antibiotika - prebieha.

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

V sulade s celkovym planovanym harmonogramom projektu boli napriek nepriaznivej
pandemickej situacii v principe uspesne spinené vsetky vytyCené ciele. Pomocou
kryStalizaciou indukovanej asymetrickej transformacie (CIAT) v reverzibilnych chemickych
reakciach sme vytvorili sadu chemickych synténov, ktoré predstavuju prekurzory pre dalSie
enantiomérne Cisté aminokyseliny. V sulade s druhym vytyCenym cielom sa podarilo
demonstrovat pouzitelnost portfolia prekurzorov v syntéze Sirokého spektra enantiomérne
Cistych a-aminokyselin. Medzi najddlezitejSie patria enantiomérne a diasteroeomérne Cisty
syn-y-hydroxynorvalin, enantiomérne Cisty y-oxonorvalin, norvalin a diaminokyseliny.
Posledny zamyslany ciel projektu zahifial syntézu medicinsky vyznamnych latok. PoCas
doby trvania projektu sa nam ho podarilo naplnit syntézou analégov HPA-12 ako inhibitorov
CERT-u a markerov potencialne vyuzitelnych pri diagnostike Alzheimerovej choroby.
Nemenejddlezitou zosyntetizovanou cielovou zlu€eninou je berkeleylakton A, potentné
antibiotikum ucinné voci MRSA. Syntéza bola uskuto€nena v spolupraci s profesorom
Dixonom z Oxfordskej univerzity. V ramcisnah o vylepSenie jeho antimikrobidlnej aktivity
bola Uuspesne pripravena rozsiahla sada jeho analégov.

K dalsim velmi dolezitym prinosom projektu bolo podstatné zvySovanie kvalifikacie
zUcCastnenych profesionalnych experimentatorov a Studentov na ré6znych drovniach
univerzitného vzdelavania. Bc. Natalia FarkaSova, Ing. Peter Gerza, Ing. Sebastian Vesely,
Ing. Michaela Cierna, Ing. Dominika Valachova, Ing. Katarina Rachel Detkova, Ing.
Michaela MarCekova, Ing. David Scherhaufer, Ing. Eva Janciova a Ing. Lucia Pinekova
uspesne obhajili bakalarske a diplomové prace suvisiace s projektom. Celkovo Sest z
menovanych Studentov (pat Zien a jeden muz) pokracuje v postgradualnom Studiu na
oddeleni organickej chémie na FCHPT STU a dalej sa zapajalo do rieSenia projektu. Vysoky
zaujem Studentov o postgradualne Studium je vybornym ddkazom, Ze rieSenie projektu
naplnilo aj dalSi ucel — propagaciu vedy na Slovensku a zvySenie zaujmu o vedecku kariéru
a o pésobenie vo vyskume. Obzvlast pozitivny je zaujem Zien, ktory mdze priaznivo
ovplyvnit' dlhodoby trend ich nepomerného zastupenia vo vede. Ing. Branislav Ferko, PhD.
uspesne obhajil dizertanu pracu a aj vdaka skusenostiam nadobudnutym poc&as rieSenia
projektu momentalne pésobi ako Marie-Curie post-doktorand na Oxfordskej univerzite. Ing.
Pavol Jakubec, PhD. uspesne dokoncil habilitatné konanie a stal sa docentom v odbore
organicka chémia. Tématika projektu bola mnohokrat propagovana vo verejnych médiach
vo forme popularizaénych €lankov, rozhovorov a rozhlasovych a televiznych vystupeni, ¢o
bolo dokumentované kazdy rok v ro€nych spravach. Dva vedecké Clanky suvisiace s
rieSenou tématikou boli zverejnené v prestiznom Casopise Organic Letters (IF 6.5-6.1,
MarCekova, M. et al 2019, 21, 4580-4584 a Ferko, B et al. Org. Lett. 2021, 23, 8705-8710).
V oboch ¢lankoch vystupuje ako koreSpondujuci autor slovensky vedec a cely rieSitelsky
kolektiv pozostaval zo slovenskych autorov. Tato skutoénost umocriuje presvedcenie
rieSitel'ského kolektivu, Ze prostriedky investované do rieSeného projektu boli vyborne
zurocené a bolo dosiahnuté aj kvalitativne zvySenie vedeckych vystupov.

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

Despite the unfavorable pandemic situation, all the set scientific and educational goals were
successfully met according to the schedule. Using crystallization-induced asymmetric
transformation (CIAT) in reversible chemical reactions, we have created a set of chemical
synthons that are precursors for other enantiomerically pure amino acids. Consistent with
the second objective, the utility of the precursors in the synthesis of a wide range of
enantiomerically pure a-amino acids has been demonstrated. The mostimportant
compounds include enantiomerically and diastereomerically pure syn-y-hydroxynorvaline,
enantiomerically pure y-oxonorvaline, norvaline, and diamino acids. The last intended goal
of the project included the synthesis of medically relevant substances. During the project,
we managed to fulfill the set targets by synthesizing HPA-12 analogs as CERT inhibitors
and markers potentially valuable for diagnosing Alzheimer's disease. Equally important
target compound synthesized is berkeleylactone A, a potent antibiotic effective against
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MRSA. The synthesis was executed in the collaboration with professor Dixon from The
University of Oxford. As part of efforts to improve its antimicrobial activity, an extensive set
of its analogs has been successfully prepared.

Another significant benefit of the project was the substantial improvement of the
qualifications of the participating professional researchers and students at various levels of
university education. Bc. Natalia FarkaSova, Ing. Peter Gerza, Ing. Sebastian Vesely, Ing.
Michaela Cierna, Ing. Dominika Valachov4, Ing. Katarina Rachel Detkova, Ing. Michaela
Mar€ekova, Ing. David Scherhaufer, Ing. Eva Jan€iova, and Ing. Lucia Pin¢ekova
successfully defended their bachelor's and master's theses related to the project. Six of the
students (five women and one man) are continuing their postgraduate studies at the
Department of Organic Chemistry at FCHPT STU and have been involved in the project.
The high interest of the students in postgraduate studies is an excellent proof that the
project also fulfilled another purpose - the promotion of science in Slovakia and the increase
of interest in scientific careers and research. Women's interest is particularly positive as it
can have a beneficial effect on the long-term trend of their disproportionate representation in
science. Ing. Branislav Ferko, PhD. has successfully defended his dissertation and, thanks
to the experience gained during the project, is currently working as a Marie-Curie post-
doctoral student at Oxford University. Ing. Pavol Jakubec, PhD. successfully completed the
habilitation procedure and became an associate professor in the field of organic chemistry.
The main scientific goals of the project have been promoted many times in the public media
in the form of popularization articles, interviews, and radio and television appearances,
which has been documented every year in the annual reports. Two scientific articles related
to the topic were published in the prestigious journal Organic Letters (IF 6.5-6.1, MarCekova,
M. et al. 2019, 21, 4580-4584 and Ferko, B et al. Org. Lett. 2021, 23, 8705— 8710). A Slovak
scientist appears as the corresponding author in both articles, and the entire research team
consists of Slovak authors. This fact indicates that the funds invested in the research project
were well used for a qualitative increase in scientific outputs.
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