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Janus-arcu oxigenaz enzimmodellek elballitasa

Preaparation of Janus-faced oxygenase enzyme models
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ABSTRACT

Oxygenase enzymes can be classified as oxidoreductase enzymes, some of which may have
ambiphilic (Janus-faced) properties. As we know, the molecular oxygen found in nature is extremely
stable in its ground state, but the mentioned enzymes are able to activate it through the formation of
reactive oxo and peroxo intermediates, which can participate in the catalyzed reactions with electrophilic
and nucleophilic character. The aim of our work is the structural and functional modeling of these
enzymes by synthesizing iron(Il)-precursor complexes and examining the reactivity of the intermediates
generated from them. During the synthesis of the complexes, structurally modified bidentate
heterocyclic ligands were used. By modifying the ligands, we had the opportunity to fine-tune the
reactivity and selectivity of the produced complexes. The reactive intermediates were then generated in
situ from the produced compounds with the help of various oxidizing agents, and their reactivity in
electrophilic and nucleophilic reactions was examined. Based on our latest results, we assume that
different intermediates with different reactivity are formed under the influence of different oxidizing
agents or different coligands. With the help of the developed functional and structural models, we would
like to present the properties of the ambiphilic, Janus-faced intermediates, which are responsible for the
oxidative reactivity of the modeled enzymes. Furthermore, we would like to understand the mechanism
of the reactions.
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OSSZEFOGLALO

Az oxigenaz enzimek azon oxidoreduktaz enzimek kozé sorolhatdak, amelyek koziil néhany
ambifil (Janus-arctl) sajatsaggal rendelkezhet. Mint tudjuk a természetben megtaldlhatdé molekularis
oxigén alapallapotban rendkiviil stabil, azonban az emlitett enzimek képesek aktivalni azt, reaktiv oxo
illetve peroxo intermedierek kialakitasan keresztiil, amelyek elektrofil és nukleofil karakterrel is részt
vehetnek a katalizalt reakciokban. Munkank célja ezen enzimek szerkezeti és funkcionalis modellezése
vas(II)-prekurzor komplexek szintézisével és a beldlik generalt intermedierek reaktivitasanak
vizsgalataval. A modellek eldallitaisa soran szerkezetileg moddositott kétfogi heterociklusos
ligandumokat hasznaltunk fel. A ligandumok moédositasaval lehetdségiink nyilt az eldallitott komplexek
reaktivitasanak és szelektivitasanak finomhangolasara. Az eldallitott vegyiiletekbdl ezutan kiillonb6zo
oxidaloszerek segitségével in situ generaltuk a reaktiv intermediereket, és vizsgaltuk reaktivitasukat
elektrofil és nukleofil reakciokban. Legtijabb eredményeink alapjan azt feltételezziik, hogy a kiilonb6z6
oxidaloszerek vagy kiilonb6z6é koligandumok hatdsara mas-mas intermedierek alakulnak ki, amelyek
reaktivitasa is eltérd. A kidolgozott funkcionalis és szerkezeti modellek segitségével szeretnénk
bemutatni az ambifil, Janus-arct intermedierek tulajdonsagait, amelyek a modellezett enzimek oxidativ
reaktivitasaért felelosek. Tovabba, szeretnénk feltérképezni a vizsgalt reakciok mechanizmusat.
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