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E % H Synthetic study of marine natural peptides with anti HIV activity

The HIV virus enters intracellularly the membrane protein chemokine
receptor CCR5 present on human immune cells into the second receptor.
Therefore, CCR5 inhibitors that inhibit the interaction between HIV virus and
CCRb5 are thought to be a fundamental therapeutic agent for AIDS. Callipeltin A
and homophymine B were isolated from marine sponge as cyclic depsi peptides
showing CCR5 inhibitory activity, and various derivatives of these families have
also been isolated. In order to investigate the essential motif of callipeltins for
inhibitory activity, synthetic studies of callipeltins were carried out. In this
thesis, stereoselective synthesis of unusual amino acids and fatty acid contained
in callipeltins and homopymines and moreover the solid phase synthesis of
callipeltins J and Q are described.

The unusual amino acids contained in callipeltins J and/or Q, B-MeOTyr,
N-MeGln, D-alloThr, 3-MeGln, AGDHE, and HTH were efficiently synthesized.
Fmoc-p-MeOTyr(OMEM)-OH and Fmoc-N-MeGln-OH were prepared by known
method. Fmoc-D-alloThr(¢Bu)-OH was obtained by (S to (R) interconversion of
L-Thr using Soloshonok ligand. Synthesis of Fmoc-3-MeGIn(Xan)-OH was
achieved by Michael addition reaction of the chiral glycine equivalent complex
with allyl crotonate. Practical route for preparation of Fmoc-AGDHE(acetonide,
Bocs)-OH was developed with osmium-catalyzed dihydroxylation and Mitsunobu

reaction. HTH was synthesized via chemoenzymatic desymmetrization and
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Roush crotylboration as the key steps. The elongation of the peptide chains from
the C-terminal amino acid using 2-chlorotolyl chloride resin could be performed
under general coupling condition (PyBOP/HOBt/DIPEA) and Fmoc-deprotection
(20% piperidine/DMF). The cleavage from the resin with HFIP and deprotection
of the side chain protecting group by TFA gave crude calhipeltins J and Q.

In addition, synthesis of cyclic homophymine derivative was succeeded via
macrolactamization between D-Asp and Pip residues on the corresponding linear

peptide.
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