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Sebesta, ChemCatChem, 2016, 8, 2581-2588.

3. Synthesis of Epimer of Taniaphos Ligand. A. Aimassy, E. Rakovsky, A. Malastova, Z.
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4. Electrophilic trapping of zirconium enolates obtained by Cu-catalyzed addition of in-situ
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Uplatnenie vysledkov projektu

Vysledky projektu mézu v buducnosti najst uplatnenie pri vyrobe lie€iv, agrochemikalii a inych
biologicky aktivnhych zlu¢enin.

CHARAKTERISTIKA VYSLEDKOV

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

Preskumali sme stereoselektivne domino reakcie iniciované konjugovanymi adiciami
organokovovych €inidiel ziskavanymi hydrometaldciami alkénov. V Gvode projektu sme sa
zaoberali karbéniovymi ibnmi a aktivovanymi alkénmi ako elektrofilmi. S tymito Cinidlami sme
najprv preskumali modelové konjugované adicie Grignardovych Cinidiel. Neskér sme ako
nukleofily pre Cu-katalyzované konjugované adicie prestudovali organozirkonicité zli¢eniny
ziskavané hydrozirkonaciou alkénov. Zistili sme, ze primarne vznikajluce Zr-enolaty si menej
reaktivne pri reakiach s elektrofilmi a treba pouzit vysoko reaktivne elektrofily. Konjugované
adicie organozirkonicitych €inidiel sme skumali aj na functionalizovanych substratoch,
heterocyklickych Michaelovych akceptoroch, ktoré su vyuzitelné v syntézach prirodnych
zlu€enin. Zistili sme, ze N-heterocyklické Michaelove akceptory si menej reaktivne ako
analogické endny. ldentifikovali sme chiralne fosforamiditové ligandy, ktoré poskytuju v tychto
reakciach zaujimavé enantioselektivity (az 84% ee). Pri reakciach s analogickymi
organoboritymi Cinidlami, ziskavanymi hydroboraciou alkénov, sa na nam podarilo najst
spolahlivejSie experimentalne podmienky pre uskutonenie reakcie vyuzitim lepSieho

a environmentalne prijatelnejSieho rozpustadla 2-metyltetrahydrofurdnu. Preskimali sme tiez
pouzitie ferocénovych karbénovych ligandov. V ramci projektu sme tiez preskumali syntézu
doposial nedostupného diastereoméru ferocénového ligandu Taniaphos a zaoberali sme sa
aj vyskumom diastereoselektivnej orto-litiacie, ktora umoznuje syntézu mnohych chiralnych
ferocénovych ligandov. Skumali sme aj vyuzitie priamej hydrokuprécie vinylferocénu

s naslednou aminaciou ako spbsob ziskavania chiralnych ferocénovych aminov.

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

We have investigated stereoselective domino reakcions initiated by conjugate additions of
organometallic reagents obtained by hydrometallations of alkenes. In the beginning of the
project, we dealt with carbenium ions and activated alkenes as electrophiles. With these
reagents, we have studied model conjugate additions of Grignard reagents. Later, we have
studied use of organozirconium reagents obtained by hydrozirconation of alkenes in Cu-
catalyzed conjugate additions. We have found out that primarily formed Zr-enolate are less
reactive in reactions with electrophiles and it is necessary to use highly reactive electrophiles.
Conjugate additions of organozirconium reagents were also evaluated on functionalized
substrates, heterocyclic Michael acceptors, which could by utilized in syntheses of natural
products. We have found out that N-heterocyclic Michael acceptors are less reactive than
analogous enones. We have identified chiral phosphoramidite ligands, which afford in these
reactions interesting level of enantioselectivity (up to 84% ee). In reactions with analogous
organoborane reagents, obtained by hydroboration of alkenes, we have developed more
reliable experimental conditions by employing better and environmentally more acceptable
solvent, 2-methyltetrahydrofurane. We have studied also use of ferrocenyl carbene ligands.
Within the project, we have also studied synthesis of so far not available diastereomer of
ferrocene ligand Taniaphos and we have elucidated diastereoselective ortho-lithiaton, which
allows synthesis of many other ferrocene ligands. We have investigated also possible
utilization of direct hydrocupration of vinylferrocene followed by amination as means to obtain
chiral ferrocene amines.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a upiné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
Prof. Mgr. Radovan Sebesta, DrSc. Prof. RNDr. Karol Micieta, PhD.

V Bratislave 25. 10. 2017 V Bratislave 25. 10. 2017
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