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Chiriquitoxin and zetekitoxin were isolated from dart frogs in central America. These natural toxins are
analogues of tetrodototoxin, a pufferfish toxin and saxitoxin, a paralytic shellfish toxin, respectively. Because of
the scanty of these compounds from natural sources, biological activities of these two compounds have not been well
studied. This research aims at development of the synthetic routes of these compounds for confirmation of the
chemical structure by total synthesis and supply of these toxic compounds for their biological estimation in detail.
This report describes the first total synthesis of chiriquitoxin.

The synthesis began from a newly designed intermediate in this laboratory (Synthesis 1992-1998, 2010).
Inversion of the configuration of the C-8 position, allylic oxidation at C-5 position and epoxidation provided a fully
oxygenated cyclohexane compound for tetrodotoxin. Ozonolysis of the vinyl group was followed by addition of
acetylene as a carboxylic acid equivalent. The acetylenic moiety of the product was oxidatively cleaved to
carboxylic acid, which afforded an orthoetser after silylation. Guanidinylation completed the synthesis of
tetrodotoxin.  Chiriquitoxin was synthesized from an intermediate in the above-memtioned synthesis of
tetrodotoxin.  An aldehyde of the 11-positon was prepared and then coupled with D-camphor derived chiral lactone
to the desired product. Guanidinylation and deprotection furnished the synthesis of chiriquitoxin. In deprotection
experiments of an intermediate, a new deprotection procedure of the MTM (Methylthiomethyl) ether was developed
by using Pummerer rearrangement. As the spectra of the synthesized chiriquitoxin are identical to those of the
natural compound, the structure reported in 1990 is confirmed. Detailed biological estimation of the synthetic
chiriquitoxin is now in progress.




