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It was recently suggested (1) that the cyclopropylcarbinyl carbonium ion (2) Ia, pro-
bably derived from the pyrophosphate Ib of chrysanthemyl alcohol, could be a biogenetic precur-
sor of the natural substances IIb and ¢ of the artemisia series via ring opening in one direc-
tion, and a precursor of the natural hydrocarbon III by opening in the other direction. We
wish to describe in vitro experiments in which the carbonium ion Ia opens and loses a proton to

give IV, a hydrocarbon with the artemisia carbon skeleton.
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For ease of synthesis, the tosylate Ic rather than the pyrophosphate Ib was employed
as a source of the carbonium ion Ia. When chrysenthemyl alcohol (3) (Id) was heated at 85-90°
in pyridine with one equivalent of tosyl chloride, IV, previously prepared by Takemoto and
Nakajims (4) by refluxing artemisia alcohol (IId) with iodine, was obtained in 40% yield. The
remaeining material was a high-boiling viscous oil.

Since both the earlier route to IV and the present route involve carbonium ion con-
ditions, it was considered essential to gain supporting evidence for this structure. Accord-
ingly, some of the triene-was hydrogenated, giving 3,3,6-trimethylheptane, identical (infrared,
nmr, and vpe) with an suthentic sample prepared by hydrogenating the diene IIe. (5) In addi-
tion, the rmmr spectrum of IV strongly supports the proposed structure, and, from the 17 cps
coupling constant between the protons attached to the central double bond, shows this double
bond to be trans.

By vpc and nmr, IV, obtained by distillation of the reaction mixture from Id,
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appeared to be at least 95% pure M-IV. It is not surprising that less than 5% of g:li-IV is
formed, since serious nonbonded steric interactions should exist in the cis isomer and in tran-
sition states leading to it. The absence of products with the skeleton of III can be rationel-
ized in terms of the greater stability of a transition state leading to the allylic cation of
which IIa is a resonance form over a transition state leading to the tertiary carbonium ion
which could give III.

In an attempt to obtain artemisia acetate (IIc) from Ia via ITa, Ic was heated for
10 hours at 85-90° in HOAc saturated with KOAc. However, the resulting colorless liquid proved
to be a mixture of Coollzp hydrocarbons (bp, 100°/9 mm. Caled: C, 88.23; H, 11.77; mol wt,272.
Found: C, 88.17; H, 11.70; mol wt, 285). Below 40O°, the predominant reaction product was un-
rearranged tosylate (Ic), while between 40° and 60°, mainly unrearranged acetate (Ie) was
found. A similar 020}132 hydrocarbon mixture was prepared in nearly quantitative yield from the
triene IV by treatment with a trace of HOTs in HOAc (no reaction in HOAe alone), suggesting
that the dimers are formed by reaction between the carbonium ion ITa and the triene IV.
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