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Treatment of the hydrocarbon fraction of American cedarwood oil,
which largely consists of (-)-cedrene and (-)-thujopsene (1), with acetic
anhydride and polyphesphoric acid produces a ketonic mixture which
possesses a strong woodv-musk-ambergis cdour of value to the fragrance
industry. A studyl of the components of this mixture has revealed that
the tricyelic ketone (2, R = COCH3) is largely responsible for this odour.
The genesis of (2, R = COCH3) is directly related to the fact that (-)-
thujopsene itself undergoes a variety of deep-seated acid-catalysed
rearrangements to produce a number of hydrocarbons of which (2, R = H) is
the predominant isomer under non-aqueous conditionsz. The olefin (2, R = H)
has been converted into the ketone (2, R = COCH3) both by direct acetylation3
and by the sequence of hydrcboration/oxidation to the ketone (3), followed by
treatment with lithium acetylide and Rupe rearrangement of the derived
ethynyl alcohol.

We wish to describe a short synthesis of (2, R = H) starting from the
readily available 1,1,6-trimethyl-1,2,3,4=tetrahydronaphthalene (ionene) (4)
which can be obtainedu in high yield by cyclodehydration of the commercial

ioncnes. Birch reduction of ionene under modified conditions5 vielded

the dihydro derivative (5)" [§(CDC1,)5.35(1H,m), 2.45(sH,m), 1.6(3H,bs), and
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1.00(6H,s)] in 93% yield which, upon treatment with potassium t-butoxide in
DMSO, produced a quantitative yield of the two conjugated dienes (6) and (7)
in the ratio of approximately 6:17 whose u.v. spectrum was anomalous
[kmax(obs.) 267 nm (en7000), Amax(calc.) 278 nm] . However, treatment of
this hydrocarbon mixture with maleic anhydride in c-xylene under reflux
produced two adducts (8) and (8), the major one of which could be separated
by column chromatography to yield (20%) & pure sample of (8), m.p. 117°C.
The n.m.r. spectrum 6(CDC13) 5.69(1H,t,J=2.2Hz), 3.33(1H,d,J=9Hz),
2.86(1H,d,J=9Hz), 1.5(3H,s), 1.34(3H,s), and 1.1(3H,s) was completely in
accord with its assigned structure thus providing convineing evidence for
structure (6) of the major bicyclic diene. The 6-isopropyl analogue of (8)

8
has an even more anomalous u.v. spectrum [kmax 250 nm (e B100)1,
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One of the underlying principles of this synthesis was the consideration
that, under appropriate conditions, the double bond in (8) could be induced
to migrate from the endocyelic te the exocyclic position with respect to the
basic bicyeleo(2,2,2)octyl system thus relieving the inherent angle strain.
This consideration was based largely on two factaors: (a) the presumed carbonium
ion percursor (10) of (2, R = E) appears to deprotonate exclusively at the C-5
positionl’2 and (b) under acidic conditions, eremolactons (11) can be converted
into isoceremolactone (12)9. In the event, brief treatment of (8) with
trifluorcacetic acid gave the iscmeric anhydride (12) m.p. 108°C, 6(CDCla)
5.55(1H,bs,w%h=8Hz), 3.20(1H,d,J=9Hz), 2.90(1H,d,J=9Hz), 1.22(6Hs), and 0.85
(3H,s) in 87% yield after chromatographic purification. To allay any fears
that a skeletal rearrangement had occcurred in this step a single crystal of
(13) was subJected to X-ray analysis by direct methodslo which completely
substantiated its structure. Hydrolysis of (13) to the corresponding di-acid

was followed by lead tetra-acetate bis—decarboxylationl1

diene (1u4) in 28% yieldlz‘ Selective hydrogenation of (14) to give (2, R = H)

to give the tricyeclic
was accomplished in 75% yield using 10% pasct? and it was shown to be

identical to an authentic sample1u by g.l.c., t.1.c., m,s., i.r., and n.m.r.

comparisons.
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