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Selective oxidation of unactivated C—H bonds constitutes a potentially very useful reaction
because it introduces functionality in otherwise inert hydrocarbon based skeletons.[1]

However, the differentiation among multiple C-H bonds with powerful oxidizing agents and
predictability in site selectivity are often unsurmountable problems that prevent the
widespread incorporation of these reactions in synthetic planning. Another critical issue is
represented by product chemoselectivity because the first formed products are generally more
susceptible to oxidation than the starting substrate, and they are thus overoxidized or
obtained in relatively low yield.[2]

Our research efforts have been placed in the design of metal catalysts based in iron and
manganese coordination complexes that can mimick basic aspects of the reaction mechanisms
operating in nonheme iron dependent oxidation enzymes. These complexes react with
hydrogen peroxide producing high-valent metal-oxo species, which are powerful oxidants and
can perform the oxidation of alkanes, alkenes and arenes in a chemoselective manner under
mild experimental conditions. Manipulation of the first and second coordination sphere of the
catalysts enables to regulate the mechanisms of O-O cleavage, modulate the chemo and site
selectivity in catalytic oxidations, and elicit highly enantioselective transformations.[3]
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