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The binuclear copper enzyme tyrosinase activates O, to form a y-17°:17-peroxodicopper(II)
complex which oxidizes phenols to catechols. A synthetic, spectroscopically faithful p-17*:17-
peroxodicopper(Il) complex, capable of aromatic hydroxylation at —80 °C, forms a reactive
intermediate upon phenolate addition at extreme temperatures (—120 °C). Detailed spectroscopic
characterization supports a bis-u-oxodicopper(Ill)-phenolate complex, in which the O—O bond is
cleaved. The subsequent hydroxylation step has the hallmarks of an electrophilic aromatic
substitution, similar to tyrosinase. DFT calculations on this system strongly support that the bis-
p-oxodicopper(IIl) species can serve as an electrophilic agent. Overall, in this synthetic
complex, the evidence for sequential O—O bond cleavage and C—O bond formation suggests an
alternative intimate mechanism for phenol hydroxylation, as compared to that generally accepted

for tyrosinase.
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