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A new approach has been developed for the synttafsisctam-bridged cyclic peptides
Following the introduction oN-allyl glutamine andx-allylglycine into thepeptide backbon
the side chains of these residues were subjecteal ¢yclization reaction by ringlosing
metathesis (RCM). Reduction of the resulting pepbéaring olefin moietwas achieved usil
diimide, which was generateid situ from o-nitrobenzenesulfonyl hydrazine and piperidine,
gave the corresponding saturated cyclic peptides.

2009 Elsevier Ltd. All rights reserved

1. Introduction

Protein-protein interactions (PPIs) play importaotes in
numerous biological signaling networks, includindl agycle,
proliferation and metabolism activities, and thefeetive
regulation of these interactions could allow us ®velop a
deeper understanding of their role in biologicaépbmena and
discover novel molecular targets for therapeutistays: PPIs
can be controlled using a variety of different tiga, which can
interact with the surfaces involved in the formatminthe PPIs
and prevent the proteins from coming together. Agndhe
ligands used in this context, peptides possessin@ralogous
amino acid sequence to that of the site of PPlam@ropriate
candidate$.Peptide ligands of this type can be readily prepar
by solid-phase peptide synthesis (SPPS) and paififyestandard
reverse phase HPLC. Furthermore, chemical modifinatisuch
as the attachment of a fluorophbrer post-translational
modifications that effectively mimic the actions bifological
system$ can be installed at the intended site. Comparet wi
small molecule ligands, peptide ligands have a mudtier
molecular surface, and are therefore better sudethodulating
PPIs. However, the stability profiles of peptide figa are
generally lower than those of small molecule ligahds
Furthermore, the three-dimensional structures ofptige
fragments do not always reflect the structures @f finotein
surfaces involved in PPIs because of the flexipilif short
peptides. One potential solution to these problemsld involve
the use of a cyclized peptide, which would allow foe fixation
of the active conformer. Furthermore, it was enwshthat the
use of unnatural

cyclized bonding would prevent ehes

compounds from being degraded by endogenous enzydves
the years, a wide variety of methodologies have beported for
the preparing cyclic peptides using side-to-sidairchbridging
techniques, as evidenced by reports pertaining isulfitie
formation?® lactamizatiorf, all-hydrocarbon linkage (stapled
peptide)® Among the route already reported for the constractio
of cyclic peptides, we decided to focus on lactaidgad cyclic
peptides. It was envisaged that lactam-bridged gegtwould
exhibit much longer periods of activity than therregsponding
disulfide peptides because the chemical stabifity knctam bond
is generally superior to that of a disulfide.
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Scheme 1. Synthetic route to the lactam-bridged cyclic papti
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