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A NEW STEREOSELECTIVE SYNTHESIS OF A TERPENOID DIOL COMPONENT

OF THE PHEROMONAL SECRETION OF THE QUEEN BUTTERFLY

Yukio MASAKI#*, Kazuhiko SAKUMA, and Kenji KAJI

Gifu College of Pharmacy, 5-6-1 Mitahora Higashi, Gifu-Shi 502

A terpenoid diol component of the pheromonal secretion of the
queen butterfly was synthesized stereoselectively from geraniol by
means of a site-specific terminal olefin functionalization and the
subsequent anionic [2,3]-sigmatropic rearrangement of carbomethoxy-

methyl allylic sulfide.

A group of pheromonal components containing a degraded sesquiterpenoid skeleton,
i, %, and g have been isolated from the "hairpencils'" of some species of male ‘danaid
butterflies.1 In spite of the close structural relationship of these terpenoids
with geraniol(4) the synthetic work utilizing the whole carbon skeleton of 4 has
been very limited.2 We wish to report an effective use of geraniol(4) for the
synthesis of the terpenoid diol component(i) of the pheromonal secretion of the

queen butterfly by the sequence depicted in which an introcduction of acetic acid
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moiety as the substituent on sulfur into the geraniol skeleton(3) to give an allylic
sulfidegZ) and the subsequent anionic [2,3]-sigmatropic rearrangement to form stereo-
selectively the whole carbon skeleton of the pheromonte) are involved.

Dropwise addition of carbomethoxymethanesulfenyl chloride3 into a solution of
geranylbenzyl ether(i) in CCl4 at 0 °C quantitatively gave an adduct(E) as a regio-
isomeric mixture4 within 10 min. The crude adduct(f) was, without separation of

the mixture, warmed for 20 h at 60 °C in DMF to afford regiospecifically4 the terminal

5

allylic sulfideQZ) in 73% yield [nmr~ 2.97(2H, s, S-CHZ-COZ), 3.41(1H, t, S-CH(iso-

propenyl)-C), 4.83(2H, bs, C=CH2)]. Thé anionic [2,3]-sigmatropic rearrangement
smoothly proceeded by treatment of 7 with 1.2 eq of t-BuOK in THF-DMSO(1:1) at 0 °C
for 2 h to lead to the a-mercaptoester(ﬁ) in 72% yield [nmr 1.90(1H, d, SH, quenched

by D,0 addition), 3.17-3.16(1H, m, 0,C-CH(SH)-C)]. The structure of the a-mercapto-

2 2
ester(ﬁ) was also confirmed by derivatization to the acetate(g) [nmr 2.27(3H, s,

SCOCHS), 4.20(1H, t, 02C—CH(SAC)-C)]. Desulfurization was carried out by treatment
of 8 with the deactivated Raney-Ni6 in acetone for 15 min at room temperature to
afford the ester(lg) in 82% yield [nmr 1.60(6H, s, two vinylic CHS)’ 2.28(4H, bs,
OZC-CHZCHZ-C), 3.56(3H, s, COZCHS)’ 5.10, 5.30(each 1H, bt, two olefinic H)]. The
stereoselctivity of the [2,3]-sigmatropic rearrangement was determined as 89:11 for
(E):(Z) by glc and gc-ms analysis5 of 12. The titled pheromonal diol(}) was obtained
by reduction of iﬂ with LiAlH4 in ether leading to the mono-ol(ll) followed by the
Birch reduction with lithium in liq.NHs in 68% overall yield from 10. The spectro-

scopic properties of the synthetic diol(g) and its diacetate are indistinguishable

la,7

from those reported on the authentic samples except for the observation of minor

contamination with its 6(Z)-isomer (11%) in glc analysis.
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