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Nazov pracoviska, na ktorom bol projekt rieSeny

1. SYNKOLAs.r.0.

2. Katedra organickej chémie, Prirodovedecka fakulta Univerzity Komenského

3. International Centre for Applied Research and Sustainable Technology (ICARST, n.o.).
4.

5.

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

1. Prof. Urban Bren, Laboratory of Physical and Chemical Thermodynamics, Faculty of
Chemistry and Chemical Engineering, University of Maribor, Maribor, Slovenia

2.
3.

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

1. Udeleny patent v SR : Patent SK 288218, maijitel a prihlasovatel : SYNKOLA,s.r.o.

Pbévodca : J. Rehak, G. Lu, J. Durmis, J. Weng, A. Latika, H. Brath, Y. Li, M. Hutka, 8. Toma.
Nazov: Spésob pripravy 1-nitro-4-oxobutanylamidov a ich opaénych enantiomérov

2. pred podanim - Pévodcovia: Pavol Tisovsky, Maria Meciarova, Radovan Sebesta
(Univerzita Komenského v Bratislave, Prirodovedecka fakulta); Viktoria Hajzer, Roman
FiSera, Julius Durmis (SYNKOLA, s. r. 0.) Nazov: Spésob pripravy N-((2R,3S)-1-nitro-4-oxo-
3-(pentan-3-yloxy)butan-2-yl)acetamidu a jeho medziproduktu ako aj jeho enantioméru

3. Eurdpsky patent: majitel’ a prihlasovatel : SYNKOLA, s.r.o. Pévodca : J. Rehak, G. Lu, J.
Durmis, J. Weng, H. Brath, Y. Li, M. Hutka, S. Toma, A. Latika. Nazov : Process for the
preparation of 1-nitro-4-oxobutanylamides. Cislo prihlasky : 11 164 806.9, Schvaleny zamer
udelit patent z Eurépskeho patentového uradu.

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

1. Organocatalytic oxa-Diels-Alder reaction of a,3-unsaturated ketones under non-classical
conditions. M. Mojzesova, M. Meciarova, R. Marti, R. Sebesta, New Journal of Chemistry,



2015, 39, 2573 - 2579.

2. Optimization of stereoselective Michael addition of 2-(pentan-3-yloxy)acetaldehyde to N-
[(2)-2-nitroethenyl]acetamide with the aid of design of experiments. V. Hajzer, P. Alexy, A.
Latika, J. Durmis, R. Sebesta; Monatshefte fur Chemie 2015, DOI: 10.1007/s00706-015-
1486-8.

3. Assessment of non-standard reaction conditions for asymmetric 1,3-dipolar organocatalytic
cycloaddition of nitrone with a,B-unsaturated aldehydes. M. Mojzesova, M. MecCiarova, A.
Almassy, R. Marti, R. Sebesta, Chemical Papers 2015, 69, 737-746.

4. Berti F., Frecer V., Miertus S.: Inhibitors of HIV-protease from computational design. A
history of theory and synthesis still to be fully appreciated. Curr. Pharm. Des. 20(21), 3398-
3411 (2014). (CC-Life Sci., I.F.-2013 = 3.29)

5. Udommaneethanakit T., Rungrotmongkol T., Frecer V., Seneci P., Miertus S., Bren U.:
Drugs against avian influenza A virus: Design of novel sulfonate inhibitors of neuraminidase
N1. Curr. Pharm. Des. 20(21), 3478-3487 (2014). (CC-Life Sci., I.LF.-2013 = 3.29)

Uplatnenie vysledkov projektu

Bola pripravena technoldgia pripravy chiralneho bloku (I) (prudova schéma,
strojnotechnologicka schéma ), ako aj rozpoc&et na na jeho pripravu. Boli vedené rokovania s
potencialnymi odberatelmi. Jednym z vysledkov projektu je aj pripravovany patent, ktory by
este ulahdil pripravu ciefového chiralneho bloku (1), po jeho podani sa budu vysledky projektu
snazit komercionalizovat opat. Cielom je aj komerény predaj chiralnych blokov | az IV ako aj
ich medziproduktov.

CHARAKTERISTIKA VYSLEDKOV

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

Podaril sa ukoncit' vyskum chiralneho bloku | — Etyl(3R,4R,5S)-4-acetamido-5-nitro-3-(pentan-
3-yloxy)cyclohex-1-én-1-karboxylatu ako medziproduktu pre vyznamné lie€iva. Vyskum
uspesne nadviazal na predchadzajuci vyskum. Podklady pre vyvoj su spracované v rozsahu
kilogramu. Proces je mozné aplikovat' pre vyvojové stadium, kde bude uzitoéné dopracovat
podmienky izomerizacie bloku Il na blok I. V pripade potreby je proces schodny i pre chiralny
blok II. Proces je unikatny tym, Ze nepouZziva vstupné chiralne drahé suroviny a pozostava
prakticky len z troch stupfiov. Je chraneny uz schvalenou prihladkou Eurépskeho patentu,
sucastou ktorého je latkova ochrana 2-nitroethenylacetamidu ako vyznamnej zakladnej
suroviny procesu. V ramci projektu sa dosiahol pokrok i pri priprave originalneho postupu
syntézy chiralneho bloku | obidenim suroviny pentyloxyacetaldehydu. Priprava patentovej
prihlasky je uz ukon€ena. Chiralne bloky Ill a IV boli pripravené ale ich priprava je
komplikovanejSia a v pripade potreby bude nutna optimalizacia ich pripravy. Chiralne bloky Ill
az iV neboli v literature vébec popisané. Na proces chiralneho bloku | bol udeleny Europsky
patent. Chiralne bloky Il az IV boli derivatizované na nové nepopisané screeningové derivaty
a bola otestovana ich biologicka ucinnost. VSetky pripravené a testované derivaty vykazovali
antivireticky ucinok. Ukazalo sa vSak, Ze intenzita uCinku je najvySsia u oseltamiviru, aktivnej
latky antivirotika Tamiflu (chiralny blok I). Boli tieZz uskuto€nené modelové pocitaCové
simulacie chiralnych izomérov oseltamiviru s viazanim na neuraminidazu N1. Aj ked boli
vytypované ucinné chiralne izomeéry, ukazalo sa, ze vztah pocitaCovej simulacie s
biologickymi ucinkami je velmi komplikovany. Organokatalytickymi oxa-Diels-Alderovymi
reakciami sa pripravili nové chiralne pyranové derivaty s moznostou ich vyuZitia pri vyskume
novych lieCiv.

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

Research of the chiral block | — Ethyl(3R,4R,5S)-4-acetamido-5-nitro-3-(pentan-3-
yloxy)cyclohex-1-ene-1-carboxylate as intermediate for imporatnt drugs was successfully
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finished. This research successfully suceeded the previous research. Bases for development
and industrial production are processed within the scope of the 1 kilogram. The process can
be applied to the stage of development, which will be useful to finalize the isomerization
conditions of the block Il to the block I. In case of need process is applicable also for chiral
block Il. The process is unique in that it does not use the costly chiral raw material, and
consists basically only three steps. It is protected by already approved a European patent,
which includes patent protection of 2-nitroethenylacetamide as an important basic raw
material of the process. The progress has been achieved also in preparation of original
method of synthesis of chiral block | without using starting material pentyloxyacetaldehyde.
Preparation of the patent application is now completed. Chiral blocks 11l and IV were also
prepared but their preparation is more complicated and in case of need , required will be
optimization of the preparation. Chiral blocks Ill and IV were not disclosed in the literature yet.
European patent for the process of chiral block | has been granted. Chiral blocks Ill and IV
were derivatized to novel screening compounds and their biological activity was tested. All
prepared derivatives showed their antiviral effect. On the other side its intensity was lower
like for oseltamivir, active pharmaceutical ingredient of antiviral medication Tamiflu (chiral
block I). They were also carried out model computer simulations of chiral isomers of
oseltamivir binding to the neuraminidase N1. However the chosen types were biologically
active, it has been shown that the relationship of computer simulation with biological effects
is quite complicated. New chiral pyran derivatives which could be used in the research of the
new drugs were prepared by using organocatalytic oxa-Diels-Alder reactions.
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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
Ing. Julius Durmis, PhD. Ing. Roman FiSera, PhD.

V Bratislave 27. 07. 2015 V Bratislave 27. 07. 2015

" podpis zodpovedného riesitela podpis &tatutameho zastupcu prijemeu
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