Tetrahedron Letters,Vol.25,No.27,pp 2877-2878,1984 0040-4039/84 $3.00 + .00
Printed in Great Britain ©1984 Pergamon Press Ltd.

STEREOSELECTIVE SYNTHESIS OF (4RS, 7RS)-7-METHYLTETRACYCLO[6.2.1.0277.02” 1O JUNDECAN-4-0L .
A TRACE CONSTITUENT OF LAVENDER OIL

Roger L. Snowden* and Regula Naf
Firmenich SA, Research Laboratories, 1211 Geneva 8, Switzerland

Abstract: Treatment of the picyc]ic a]@ehyde 1 with a gata]ytig amount of BF3-etherate in
CH2C12 affords stereoselectively the title compound 2 in 62% yield.

During an analysis of Lavender 011]) we identified the known bicyclic aldehyde l?) as a
minor constituent by means of capillary GC/MS coupling experiments. Also present in the natural
0il were trace amounts of a more polar substance whose strong patchouli odour encouraged further
investigation. We subsequently discovered that the racemate of this latter compound, mp 80-810C,
assigned the tetracyclic structure 23) after analysis of its spectroscopic data, was formed on
treatment of synthetic 1 with catalytic amounts of a Lewis acid; optimum reaction conditions
were found to involve stirring 1 with BF3-etherate (0.02 mole equiv.) in CH2C12 at -10%.
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a) BF3~Et20(cat.)/CH2C12, -10%; b) PCC/NaOAc(anhyd.)/CH2C12, 5
KOH/ethylene glycol, 190°¢; d) Na/l1-propanol, reflux; e) p-TsOH(cat.)/toluene, 25°¢.

Structural confirmation was obtained by oxidation of 2 to the ketone 3 (mp 57-58°C, 89%)
followed by Wolff-Kishner reduction to the known tetracyclic hydrocarbon 4%) (mp 40-41°C, 56%).
In addition, reduction of 3 with sodium in refluxing 1-propanol afforded 5 (mp 47-48°C, 92%),
the C(4)-epimer of 2, with »95% sterecselectivity (ef. Scheme 1).
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The excellent stereoselectivity (;99%5)) of the transformation 1 + 2 may be rationalised

by an intramolecular Type II ene reaction mechanism6’7)

in which the C(5) endo hydrogen atom is
transferred to the carbonyl oxygen atom with concomitant formation of a cyclopropane ring
(cf. Scheme 2).
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In contrast treatment of either 1 or 2 with a catalytic amount of a Bronsted acid (e.g.
pTsOH) afforded the tricyclic diene §9) as the major product (52% and 81% yields respectively),
possibly via the tricyclic allylic alcohol 7 (ef. Scheme 2).
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