Redox processes in a complex of iron(lll) and
phenanthraquinone
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Phenanthraquinone (PQ), one of the most abundamp@ends occurring in diesel exhaust
particles, interacts with iron-containing enzymaslhsas NADPH-cytochrome P450 reductase
or cytochromebc, complex™™ The interaction leads to production of reactivggen species
(ROS) @~ which is responsible for a damage of the essent@tromolecules. We can
generate the [FeCI(PQ)(GB)]" complex in the gas-phase and examine its struetsinaell

as reactivity by means of mass spectrometry andRRMpectroscopy. Further, the reactivity
is studied by DFT with triple-zeta basis set to detail insight to the mechanism. The
experiment and calculations show that ;OHis oxidized to formaldehyde, which is
associated with a transfer of one electron and oprotto PQ producing
phenanthrasemihydroquinone and the second elegtigmates to iron. Previous study shows
that presence of,10-phenanthroline (phen) protects against adversectsffof PQ? The
[FeCl(phen)(CHO)]" complex follows the same dissociation pathways te
[FeCI(PQ)(CHO)]" complex, however, the mechanism shows classicstate reactivity of
the iron complex instead of the single state reagtfor the PQ complex. Finally, effect of
the coordination of phenanthroline to the iron-Righplex is studied as well to show that the
mixed complex [FeCl(PQ)(phen)(GE)]" loses either PQ or GB. Interestingly, the
addition of phen facilitates producing of phenaas@mihydroquinone and the reactivity of
the mixed complex corresponds with the reactivifyttie [FeCI(PQ)(CHO)]® complex.
However iron binds phenanthroline much more strpngbnsequently it weakens a bond
between iron and phenanthraquinone. In concludiom, protection by the phen ligand is
based on its stronger affinity towards iron whiehds to a displacement of PQ or a blockage
of an iron center for the interaction with PQ.
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