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Introduction 1

Selected Cu enzymes and proteins that activate O2 T. D. P. Stack et al.

Chem. Rev. 2004, 104, 1013



Introduction 2

Aspects of the mechanisms proposed for 

several copper enzymes

W. B. Tolman et al.

Chem. Rev. 2004, 104, 1047



Today’s Topic



[1] Reactivity Comparisons of Cu2-O2 Complexes



Cu2-O2 Complex Types: Endo-on and Side-on



Reaction with PPh3



Reactivity of Endo-on Peroxo Complexes



Reactivity of Side-on Peroxo complex (1)



Reactivity of Side-on Peroxo Complexes (2)



Explanation for the Different Reactivity (1)



Explanation for the Different Reactivity (2)



Endo-on vs Side-on: Decisive Factor



Endo-on vs Side-on: Key Factor for Small Molecule Activation ?



[2] Intramolecular Benzylic Hydroxylation



Lx: O2 Binding Mode



Lx: Hydroxylation



Lx: Hydroxylation Mechanism



[2] Intramolecular Benzylic Hydroxylation



L’x: O2 Binding Mode



L’x: Benzylic Hydroxylation



L’x:Hydroxylation Mechanism



Intramolecular Benzylic Hydroxylation: Summary



Ligand Denticity and O2 Binding Mode



Peroxo vs m-oxo: General Tendency



Explanation for Different Reactivity (1)



Explanation for Different Reactivity (2)



[3] Aliphatic C-H Oxidation of Exogenous Substrate



Modification of Classical PyL Ligand: OL



Preparation of {OLCu}2-O2 Complex



Speculated Structure of {OLCu}2-O2 Complex



Toluene Oxidation with {OLCu}2-O2 Complex 



Toluene Oxidation: Mechanistic Study



Possible Active Species and New BzL Ligand



Toluene Oxidation with BzLCu2-O2 Complex 



Toluene Oxidation: Mechanism



Summary of Toluene Oxidation: PyL, OL, and BzL



Comparison of  PyL and BzL



Comparison of OL and BzL 



Summary 1: End-on vs Side-on



Summary 2: Intramolecular Benzylic Oxidation



Summary 3: Toluene Oxidation


