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Enzymatic Amination and Amidation of Unactivated

Csp3—H Sites
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Proposed mechanism for catalyzed amidation
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Significance: Arnold and co-workers disclose the
cytochrome P450-catalyzed nitrogen insertion into
unactivated Csp>~H bonds. The desymmetrizations
of methyl- and ethylcyclohexane serve as spectacu-
lar examples of the excellent site- and enantioselec-
tivity of the utilized biocatalysts. The evolved enzymes
can be considered as the nitrogen counterparts of

P450 monooxygenases, where a hydroxylamine de-

rivative is used as a nitrogen atom source to modify
unreacted substrates. Mechanistic studies suggest a
stepwise radical pathway involving an enantiodeter-
mining hydrogen atom transfer (HAT).
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Comment: While enzymatic oxygenation and ha-
logenation of unactivated Csp>~H bonds are well
established, the analogous nitrogen incorporation
was still unknown. Herein, underdeveloped heme-
containing nitrene transferases subjected to direct-
ed evolution show evidence of functionalization to-
ward a variety of substituted hydrocarbons. We
look forward to a further expansion of the scope of
this methodology.
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