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Development of a novel oxidative derivatization of amine compound using iron

phthalocyanine and its application to peptide drug discovery
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At the outset of this project, we examined a metal phthalocyanine (MPc) catalyzed oxidative
derivatization of a glycine derivative via an aerobic oxidation and subsequent addition of nucleophiles to
the generated imine intermediate. Among a number of metal phthalocyanines, FePc(CO2H)s was found to
be the best catalyst for the aerobic oxidation of amines. Thus, we found that treatment of glycine
derivatives in the presence of 1 mol% FePc(CO2H)s and acetic acid under oxygen atmosphere with allyl
stannane gave the corresponding allylated product in high yield.

Having established the optimal conditions for oxidative derivatization of glycine residue, we next
investigated the functional group tolerance of this reaction with various peptides. We found that the
chemoselective oxidative derivatization of peptides using a catalytic amount of FeP¢c(CO,H)s proceeded
smoothly in the presence of functional groups such as unprotected hydroxy, amino, carboxyl, carbamoyl,
and mercapto group. Furthermore, we succeeded in oxidative derivatization of bioactive protein derivatives
such as leucine-enkephalin and $-casomorphin to obtain the corresponding allylated products. To the best
of our knowledge, this is the first example of oxidative derivatization of peptide with serine, tyrosine,
methionine residue untouched under aerobic condition. These results exemplified the very high
chemoselectivity and utility of this iron phthalocyanine catalyzed aerobic oxidation.




