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Several chemical strategies have been developed to generate radical peptide ions in the gas phase.'”
Introduction of a neutral peptide coordinated to a copper(Il) complex, which, upon CID leads to oxidative
dissociation of the peptide to yield the corresponding radical cation has been the most widely studied,' with a key
aim being to devise ternary complexes which ultimately yield radical cations from a large range of peptides.
Unfortunately, upon CID of these copper(Il) complexes several competing reactions may occur. While some of
these may be avoided by judicious choice of auxiliary ligand, the Lewis acidity of the metal ion typically results in
the peptide binding as a zwitterion. This leads to competitive amide bond cleavage of the coordinated peptide via a
mobile proton pathway.

The installation of a functional group containing a bond susceptible to homolytic cleavage represents an
alternative strategy for the production of peptide radicals.*® Our group has examined several peptides containing
serine nitrate esters which produce a peptide radical via loss of a nitrite radical.’” Unfortunately, protonated peptides
containing serine nitrates esters, undergo preferential loss of HNO; rather than unmasking the radical site. Thus,
peptide radical formation is prevented in both the metal mediated and organic functionalization strategies by
competing mobile proton pathways. Installation of a fixed charge in the peptide removes the troublesome mobile
proton and allows selective radical formation, via both metal mediated oxidative dissociation’ and organic
functionalization. The presence of the fixed charge also allows the opportunity to examine radical driven
fragmentation without competing charge directed chemistry. This presentation will describe our ongoing work
aimed at developing an efficient derivatization strategy to allow the modification of a peptide via installation of a
fixed charge nitrate ester derivative.
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