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Fenton Reaction

• Combination of Fe(II) and peroxide is considered as Fenton reagent.

• Initial ligand displacement by nucleophilic peroxide initiates presumably
internal one-electron oxidation-reduction process.

• Note a different behavior of highly oxidized metals (Mo(VI), V(V), Ti(IV))
which complexes with peroxides show properties of peracids.

For relevant discussion, see:

Acc. Chem. Res. 1998, 31, 155

Acc. Chem. Res. 1996, 29, 409

Walling, C. Acc. Chem. Res. 1975, 8, 125
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Iron porphyrin proteins are
responsible for transport and
storage of O2, oxidation of
organic molecules as well as
electron transport.
Cytochromes operate via
shuttling iron between different
oxidation states Fe(II)-Fe(V).

Iron in High Oxidation States

Synthetic pyridine-based polydentate ligands in combination with Fe(II) and
H2O2 most likely operate via Fe(V) species. Labeling studies, lack of O2

involvement as well high stereospecificity in the oxidation reaction exclude
HO..
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CH Activation in the White Group
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CH Activation in Complex Molecule Synthesis
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Catalyst Optimization
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Reaction Scope
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Reaction Scope
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Directing Group Selectivity
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Advanced Applications
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• Fe(II) based catalyst with H2O2 as an oxidant has been utilized in

oxidation of CH bonds.

• Selectivity in these reactions has been achieved via electronic and

steric bias of CH bonds.

• Additional mechanistic studies may provide better understanding of the

catalyst reactivity and selectivity.

Summary
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