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Synthesis of peptide selenoester with diketopiperazine formation and application to chemical
protein synthesis (' Graduate School of Engineering, Nagoya University) Masaya Hashimoto,'
Gosuke Hayashi,' Hiroshi Murakami'

Chemical protein synthesis enables the production of modified proteins and artificial proteins
that are difficult to be obtained by the other methods. In the synthetic process, peptide ligation is an
essential step to assemble peptide segments. The most common ligation is native chemical ligation
(NCL), in which peptide thioester reacts with N-terminal cysteine-containing peptide to generate a
new peptide bond.

Recently, peptide selenoesters, which have higher reactivity than thioesters, have been utilized
for increasing reaction rate of NCL. However, conventional methods for selenoester synthesis often
include synthetic difficulties. Therefore, we developed a new precursor of peptide selenoester
containing selenocysteinyl-prolyl-imide (UPI) structure. UPI peptides can be synthesized by
standard Fmoc solid-phase peptide synthesis and are efficiently converted to peptide selenoester
under non-aqueous conditions. Furthermore, we successfully applied UPI peptides to chemical
protein synthesis.
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