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ABSTRACT

Most of the metalloenzymes containing a transition metal in their active center contain the peroxo-
diiron(111) intermediate, which is responsible for the catalysis of many important biochemical processes.
An example is the cyanobacterial aldehyde deformylase oxygenase enzyme, which catalyzes the
deformilation of long-chain fatty aldehydes. The reactivity of these intermediates is still poorly
investigated. The activity of the essentially nucleophilic particle is influenced in many ways, for example
by modifying its structure, using colligands with different electronic sending or withdrawing properties,
or by changing the oxidation state of the central metal atoms. In our work, we used the previously
detailed [(PB1)2(CHsCN)Fe"'(u-0,)Fe"'(CHsCN)(PBI),]* as a model compound. We investigated the
substitution of the readily replaceable CH3CN ligand and its effect on reactivity with different coligands
with monodentate N-donor atoms. The effect of equatorial ligands on the structure was investigated
through changes in spectral and redox properties. The relationship between structure and reactivity was
investigated through the stoichiometric deforming reaction of 2-phenyl-propionaldehyde. Based on the
results of the reaction kinetic measurements, the used coligands influence the reactivity of the peroxo-
diiron(111) intermediate through the electron availability of the central metal atom. This is also supported
by the linear relationship between the redox potential and reaction rate values.

Keywords: enzyme, oxidation, redox potential, intermediate

OSSZEFOGLALO

Az aktiv centrumukban atmentifémet tartalmazo metalloenzimek nagyrészében fordul elé a
peroxo-divas(l11)-intermedier, amely szdmos fontos biokémiai folyamat kataliziséért felel. llyen példaul
a cianobakterialis aldehid deformilaz oxigenaz enzim, amely a hosszlszénlancu zsiraldehidek
deformilezését katalizalja. Ezen intermedierek reaktivitisa még kevéssé vizsgalt. Az alapvetéen
nukleofil karakteri részecske aktivitasat szamos modon befolyasolhatjuk, példaul a szerkezetének
modositasaval, kiilonbozd elektronkiildé vagy -szivo tulajdonsagi koligandumok segitségével, vagy a
kozponti fématomok oxidacios allapotanak megvaltoztatasaval. Munkank sordn a mar korabban
részletesen karakterizalt [(PBI)2(CHsCN)Fe"(u-02)Fe" (CH3CN)(PBI),]* -t hasznaltuk
modellvegyiiletként. Vizsgaltuk a konnyen lecserélhet6 CH3CN ligandum helyettesitését és annak
reaktivitasra gyakorolt hatasat, kiillonbozoé egyfogi N-donoratommal rendelkezé koligandumokkal. Az
ekvatorialis ligandumok szerkezetre gyakorolt hatasat a spektralis és redoxi sajatsagok megvaltozasan
keresztll vizsgaltuk. A szerkezet és a reaktivitdas kozotti kapcsolatot a 2-fenil-propionaldehid
sztéchiometrikus deformilezési reakcidjan keresztill vizsgaltuk. A reakcidkinetikai mérések eredményei
alapjan az alkalmazott koligandumok a kézponti fématom elektronellatottsdgan keresztiil befolyasoljak
a peroxo-divas(l11)-intermedier reaktivitasat. Ezt a redoxpotencial és a reakciosebesség értékek kozti
linearis 6sszefliggés is alatdmasztja.
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