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Cotylenin A (1) is a diterpene glycoside, which was isolated from leaf growth substances of a fungal.
Structurally, 1 has highly functionalized 5-8-5 membered tricyclic core with six chiral centers, which
makes 1 a synthetically challenging target. The carbon-carbon double bond at the bridgehead position of
tricyclic core increases the rigidity of 1. The fungal that have produced cotylenin A (1) dons not provide
1 any more. So that synthetic study of 1 was started.

The key reactions for the total synthesis are follows: 1) Connection of the two five-membered rings with
silicon tether; 2) Ring-closing olefin metathesis of the diene; 3) Construction of the eight membered ring
using intramolecular McMurry coupling reaction along with stereo-controlled formation of the diol.

A model study was examined before the total synthesis. A five-membered ring model was prepared
starting from cyclopentanone. Mukaiyama aldol reaction of cyclopentanone followed by hydrogenolysis
and Takai reaction provided the model compound. The other five-membered ring was synthesized from
ethyl acetoacetate. Bromination of ethyl acetoacetate followed by aldol reaction with acetoaceate ester
and acidic removal of alkoxycabony group gave cyclopentanone skeleton. To the cyclopentanone,
1,4-addition of organocopper reagent and subsequent triflate formation followed by installation of
isopropyl unit and reduction of ester furnished the desired five-membered ring. These five-membered
ring units were connected with silicon tether to produce diene. Though ring-closing olefin metathesis of
the resulting diene was investigated under various conditions, the expecting alkene was not obtained at all.




