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SYNTHETIC STUDIES ON THE CAPNELLANE ALCOHOLS:
AN EFFICIENT METHOD FOR THE CONSTRUCTION OF THE C-RING BISALLYLIC ALCOHOL UNIT

Masakatsu SHIBASAKI,*'r Toshiaki MASE,* and Shiro IKEGAMI*

Faculty of Pharmaceutical Sciences, Teikyo University, Sagamiko, Kanagawa 199-01

An efficient method for the comstruction of the bisallylic aleohol unit,

which is uniquely associated with the capnellane alecohols, is reported.

Capnellane is the generic name applied to the group of tricyclic sesquiterpene alcoho]s(%*g)
and the hydrocarbons, isolated from the soft coral Capnella imbricata.l’z) It seems likely that
these substances act as chemical defense agents in the coral reef biomass to ward off algal and
microbial growth and to prevent larval settlement.B) A fascinating structural feature which is
uniquely associated with the capnellane a]coho]s(%~é) is the presence of the C-ring bisallylic
alcohol unit. As a part of our synthetic program of the capnellane alcoho]s(&*é), we have
developed an efficient method for the construction of this functional unit, which should be
applicable to the synthesis of the alcoho]s(%~g). The recent report by Pattenden and Teague

describing a synthesis of A9(12)

A9(12)

-capne]lene—Ba,IOa-diol(Z), the 8-epimer of natural
-capnellene-83,10u-diol(%),4) prompted us to communicate our own result concerning a
general method for the synthesis of the bisallylic alcohol functionality having the natural
configuration.

The bisallylic a]coho](g%) was selected as the target molecule for the present purpose. It
occurred to us that the target molecule(%&) could be synthesized from the tricyclic keto-ester(%ﬁ)
in the route involving the sigmatropic rearrangement of the appropriate intermediate as a key step.
The tricyclic keto-ester(14) was efficiently synthesized starting from the bicyclic ketone(g)s) as
illustrated in the Scheme. Methoxycarbonylation of g (dimethyl carbonate, sodium hydride, a
catalytic amount of ethanol) afforded the B-keto-ester(g)s) in nearly quantitative yield, which
was subsequently treated with potassium t-butoxide and ethyl 4-iodo-3-methoxycrotonate in THF7) to
give the alkylated product(%g)s) as an isomeric mixture (80%). Demethoxycarbonylation of 10 was

successfully carried out (1ithium iodide, y-collidine) to produce %&6) in 75% yieldg) as an
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isomeric mixture. Reaction of 11 with 30% aqueous perchloric acid in ether afforded the g-keto-
ester(%g), which was directly cyclized to the key intermediate(%ﬁ)s) via )3 in 80% yield by
treatment with sodium ethoxide in ethanol. Judging from the fact that the endo-chain in 2 should
epimerize to the exo-chain under the cyclization conditions, it was anticipated that the above
cyclization would provide only the thermodynamically more stable isomer(%ﬁ).g) As was expected,
the CMR spectrum of the cyclized product(%i) indicated its stereochemical homogeneity.

Reduction of 14 with sodium borohydride in methanol containing cerium(III) chloride hepta-

10)

hydrate provided cleanly the endo-a]coho](%é)s) in 71% yield together with its stereoisomer(%g)

6) (ca. 9%).11’12) The undesired isomer(kg) could be recycled to the ketoné(k&) in nearly
quantitative yield by treatment with PCC in CH2012. Protection of the endo-alcohol as THP ether,
followed by reduction with DIBAL-H in toluene, afforded the a]coho1(&z)6) in nearly quantitative
yield. Transformation of 17 to the target mo]ecule(gk) employing sigmatropic rearrangements was
found to be unsuccessful. Furthermore, conversion of %Z to g% via the epoxide(gg)ﬁ) turned out to
be also unfruitful. Accordingly an alternative route was investigated. Thus, treatment of %Z with
a catalytic amount of osmium tetroxide and 1.8 equiv. of N-methylmorpholine-N-oxide monohydrate in
H20-acetone-t-butanol produced the trio](&%)ﬁ) in 76% yield. Transformation of the triol(kﬁ) to gg
via the thionocarbonate(gg)ﬁ) was first attempted, but resulted in the formation of a complex

mixture.13) 6)

Then, 18 was converted to the epoxide(%g) in 80% yield by treatment with methane-
sulfonyl chloride and triethylamine in benzene followed by the addition of DBU. The exo-methylene
compound(gQ)G) was cleanly formed from the epoxide(%g) in 77% yield by reaction with trimethyl-

silyllithium in HMPA at room temperature. The target mo]ecu]e(g%)14)

was finally obtained as a

colorless solid in nearly quantitative yield by treatment of 20 with PPTS in aqueous ethanol.
In this way we have developed a stereocontrolled route to the bisallylic a1coho](g%)

starting from the simple carbonyl compound(§) (ca. 18% overall yield). Application of this

methodology to total synthesis of the capnellane a]coho]s(%~é) is now under investigation.
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