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Uplatnenie vysledkov projektu

Prinosom projektu je zvladnutie pripravy prirodne identickej enantiomérnej zmesi (2S,5RS)-
2-etyl-1,6-dioxaspiro[4,4]nonanu, t. j. chalkogranu, agrega¢ného feroménu lykozrata
lesklého (Pityogenes chalcographus), biokatalytickymi pristupmi v kilogramovom mnozstve.
Podarilo sa optimalizovat reakéné podmienky, o umozfiuje realizovat rentabilnu vyrobu
opticky Cistého substratu. Délezitym prinosom je vyuZitie ziskanych skusenosti na
enzymovu pripravu chiralnych alkoholov, ktoré bude méct TAU-CHEM,s.r.o. zaradit medzi
svoje produkty s vy8Sou pridanou hodnotou.

CHARAKTERISTIKA VYSLEDKOV

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

Ciefom rieSenia projektu bola priprava prirodne identickej enantiomérnej zmesi (2S,5RS)-2-
etyl-1,6-dioxaspiro[4,4]nonanu, t. j. chalkogranu , agregacného feroménu lykozrata lesklého
(Pityogenes chalcographus) pomocou biokatalytickych pristupov. Produkt sa vyuziva pre boj
s podkdérnym hmyzom v kalamitnych oblastiach pomocou feroménovych lapacov.

Klra€ovou inovaciou rieSenou v tomto projekte bola modifikacia su€asnej chemickej syntézy
racemickeho chalkogranu, spo€ivajuca v enzymovej priprave enantiomérne €istého
medziproduktu S-(+)-1-(2-furyl)-pentan-3-olu (S-(+)-1) z racemického 1-(2-furyl)-pentan-3-olu
(rac.- ). Pre tuto pripravu boli optimalizované podmienky lipazou katalyzovanych acylacii
racemickeho | z hladiska vyberu enzymu, acylacného €inidla, reakéného prostredia, pomeru
reaktantov, recyklacie enzymu a boli vyvinuté analytické metddy pre riadenie reakcie a
sledovanie enantiomérnej Cistoty S-(+)-I aj vysledného chalkogranu. Ako optimalne sa
ukazali acetylacie rac.- | vinyl acetatom (1:1) katalyzované lipazou B z Candida antartica

v MTBE. Boli tieZ testovaneé reakéné varianty, ako alkoholyza acetylovaného racematu |
(rac. Il), resp. lipazové acetylacie racemického 1-(2-furyl)-1-pentén-3-olu (rac. Ill) a
enantioselektivna redukcia rac. lll pekarenskymi kvasnicami, tieto sa vSak ukazali byt
neefektivne.

Na zaklade tychto poznatkov sa z racemického alkoholu (rac.-1) pomocou enzymaticke;j
acetylacie a naslednej chromatografickej separacie ziskal Cisty S+ alkohol. Hydrogenaciou
sa z neho pripravila zmes prirodne identickych (2S,5R)-2-etyl-1,6-dioxaspiro[4,4]nonanu a
(2S,5S)-2-etyl-1,6-dioxaspiro[4,4]lnonanu, ako aj derivatu tetrahydrofuranového alkoholu,
ktory mozno od zmesi spiroketalov oddelit chromatograficky a ziskat tak prirodne identicky
chalkogran vo vysokej Cistote.

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

The aim of the project was the preparation of an enantiomeric mixture of nature identical
(2S,5RS)-2-etyl-1,6-dioxaspiro[4,4]nonane, means chalcograne, as aggregation glossy bark
beetle pheromone (Pityogenes chalcographus) through biocatalytic approache.

The product is used to combat the bark beetle calamity in areas with pheromone traps.

A key innovation of solutions to this project were modifications of existing chemical synthesis
of racemic chalcogran, consisting of the enzymatic preparation of enantiomerically pure
intermediate S-(+) -1 - (2-furyl)-pentan-3-ol (S-(+)-1) from racemic 1 - (2-furyl)-pentan-3-ol
(rac. —1.).

For the preparation conditions were optimized lipase-catalyzed acylations of racemic I. , in
terms of choice of the enzyme, acylating agent, the reaction medium, the ratio of reactants,
and enzyme recycling and analytical methods have been developed for managing and
monitoring the reaction enantiomeric purity of S-(+)-I and the resulting chalcogran.

As showed, the optimal were acetylation of rac.- I. vinyl acetate (1:1) catalyzed by lipase B
from Candida antartica in MTBE

Reaction variants were also tested for response options, such as acetylated racemic
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alcoholysis | (rac. Il), resp. lipase acetylation of racemic 1 - (2-furyl)-1-penten-3-ol (rac. Ill)
and enantioselective reduction of rac. Il bakery yeast, but they were proved as ineffective.
Based on these findings from the racemic alcohol (rac.-I) by enzymatic acetylation and
subsequent chromatographic separation was obtained pure S+ alcohol.

By hydrogenation of the mixture of nature-identical (2S, 5R)-2-ethyl-1 ,6-dioxaspiro [4.4]
nonane and (2S, 5S)-2-ethyl-1 ,6-dioxaspiro [4.4] nonane was prepared, as well as
derivative tetrahydrofurane alcohol, which can be separated from the mixture of spiroketals
by chromatography selection and get the identical nature chalcograne in high purity.
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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. Pavel Cepec, CSc. Ing. Vladimir Zvak, CSc.

V Bratislave 28.10.2011 V Bratislave 28.10.2011

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemeu
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