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Overpotentials of the E., and E inmV, and k measured atEg,in Culst 0 . . . . . Cu(3-ethynyl-phen) is covalently attached
to an EPG electrode.
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molecular Cu catalysts for the 4-electron reduction of O, 20}
to H,0.! They reduce O, directly to water at a trinuclear 74 1\ 7 N
copper site at overpotentials as low as —40 mV from the = = = o

thermodynamic potential of O, reduction at pH 7.!

Graphite Background

The blue dotted line is the C.V. of the bare
EPG background.
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Heller and colleagues have recently reported high current densities of ca. 5 mA/cm-2 at Ecy -850 mv/ =790 mvV/ -725 mvV mV.
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“Click” Chemistry.”
rate of 2.1 O, reduced per laccase s™ or 0.7 O, per Cus™\. icl emistry.

In constrast, Pt nanoparticulate catalysts reduce O, with rates of about 0.25 O, per Pt s™! at 7\ A\ 7\ 2\ 7\ A\
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Polynucleating Ligands for O,-Reduction Catalysts

Future effort toward efficient O2 reduction will emulate the trinuclear laccase center using highly
preorganized polynucleating ligands. The ligand is formed by the reductive amination of an

Adsorbed Mononuclear Cu Com P lexes Ecy -630 mv -605 mv -600 mv alkyl diamine with an aryl dialdehyde. Equimolar amounts of these two reagents
X L Op+ 4 H + 46 2H,0 Eo, -650 mv -635 mv -680 mv spontaneously form macrocyclic structures capable of holding two or three metals in close
Cu complexes of 1,10-phenanthroline (phen) derivatives 2" " _ 7 K, 04+01st 0.09+0.04 5% — proximity.
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when adsorbed onto edge-plane pyrolitic graphite (EPG
electrodes.4 € Py graphite ( ) 0., H" 21,0 The magnitude of the overpotential decreases as electron withdrawing groups are added to the phen-backbone remote
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Cylcic voltammograms (shown below) of some Cu = near the Cu-binding site and the electronic effects remote from the Cu-binding site can be combined, as in the case of 5- " ””
complexes adsorbed onto EPG were taken under an N, X—Ciigy NH,-2,9-Me,-phen and 5-NO,-2,9-Me,-phen.
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reduction and the rate of the O, reduction in the
absence of mass-transfer effects.
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