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1 UV lamp (365 nm), MeOH 9h 85% (NMR)
/0.003 M
2 UV lamp (365 nm), TFE or HFIP 9h 100% (NMR)?
/0.003 M
3 LED lamp (395 nm), HFIP 9h 8.2% (NMR)
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Synthetic Study on Protoaculeine B Using Photoremovable Protecting Group
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A new tryptophan-derived amino acid protoaculeine B (pACU-B), isolated from the marine
sponge Axinyssa aculeata collected in Iriomote, Japan, is an N-terminal amino acid of
highly modified peptide toxin aculeine B. pACU-B is composed of a tryptophan-derived
heterotricycle and a long-chain polyamine (LCPA), that is a linearly extended 14-mer of
1,3-propanediamine.

We have been working on the synthesis of pACU-B and the analogs to study the biological
functions in detail. The method for construction of the characteristic heterotricyclic (HT)
moiety had been already established, and, here, we report synthetic approach toward the
LCPA fragment. The synthesis features our Ns-NPEC strategy, which uses photolabile
NPEC group as a temporary protecting group for amine, in combination with Boc and Ns
groups for persistent protection. By using the strategy in an iterative manner, synthesis of
suitably protected 12-mer polyamine has been efficiently achieved.

Coupling reaction of the LCPA fragment with the HT fragment was next investigated. We
found that the coupling reaction of Ns amine with alcohol is readily realized by Mitsunobu
reaction by DEAD and PPhs.

By the methodology developed here, mono(propanediamine) analog 2 and desLCPA analog
3 have been synthesized. Furthermore, synthesis of fully protected pACU-B with 12-mer
polyamine has been accomplished.

Two analogs 2 and 3 were preliminarily evaluated in vitro and in vivo. Cytotoxic assay on
several cancer cell lines revealed both analogs are inactive. Interestingly, however,
intracerebroventricular injection in mice showed that the desLCPA analog 3 is neuroactive,
while mono(propanediamine) analog 2 is inactive. We suppose that neuroactivity of 3 is
mediated by the neuronal receptor in the central nervous system.



