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In vitro and In vivo Rearrangement of Eudesmanes to Eremophilanes.
Substantiation of Robinson’s Hypothesis '

By CARL A. MILLER and A. REGINALD PINDER*
(Department of Chemistry, Clemson University, Clemson, South Carolina 29631)

Summary Two further examples of the acid-catalysed re-
arrangement of eudesmanes to eremophilanes % vitro are
revealed; Robinson’s suggestion that eremophilanes arise
in vivo from eudesmanes via a 1,2 methyl shift has been
vindicated by tracer studies with grapefruit.

THE sesquiterpenes of the eremophilane family, now a large
subgroup, are unusual in that their carbon skeleton (I) does
not conform to the well known isoprene rule.! Nearly
forty years ago, soon after the first members of the family
had been found in nature,? Robinson proposed that these
sesquiterpenes are biosynthesised wvia eudesmane (iso-
prenoid) precursors (II) which undergo a 1,2-methyl
migration from one angular position to the other.?
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Hitherto this proposal has not been substantiated iz vivo,
but two examples of the methyl migration iz vifro have
been documented.®:* Here we describe two additional
cases. The alcohol (III) (dihydroparadisiol) was obtained
by the catalytic hydrogenation of paradisiol (IV) (4aH,-
58,100-eudesm-11-en-4-0l).¢ Paradisiol may, based on

g.l.c. analysis, be present in grapefruit oil.f On refluxing
with formic acid or with hydrogen bromide-acetic acid
both (V), prepared from (VI),” and (III) give the same
mixture of products, one of which was identified as dihydro-
valencene (VII). Compound (VII), synthesised in four
steps from nootkatone (VIII), with the same acid treat-
ment, gave a mixture, the composition of which was
identical with that obtained from (III) and (V). Evidently
three rapidly equilibrating carbonium ions, (IX), (X), and
(XI) must be involved.

(Y1) R =Me,CH
(XII) R = MeC=CH,
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Attention was next directed towards substantiation of
Robinson’s postulate. Paradisiol (IV) appeared an attrac-
tive possible precursor with a stereochemistry favourable
for rearrangement to valencene (XII), a known constituent
of grapefruit. A suspension of [3-14Cl-paradisiol-® (1-0g,
activity 6 x 10° d.p.m. mmol~?) in phosphate buffer (pH 7)
and Triton X-100 was injected in aliquot portions into 20
unripe grapefruit and exposed to sunlight for 8 days at
ambient temperature. Steam distillation of the homo-
genised pulp followed by ether extraction gave an oil (1-3 g),

+ We thank Dr. K. L. Stevens, U.S. Dept. of Agriculture, Berkeley, California, for making a g.l.c. comparison, using a capillary
column, between our synthetic paradisiol and a sample of grapefruit oil.
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from which radioactive valencene (XII) (7-6 mg, activity advice, and Dr. P. L. Lee, Coca-Cola Co., Atlanta, Georgia,
570 d.p.m.) was isolated, representing an incorporation of for gifts of valencene and nootkatone.
0-029%, .
‘We thank Dr. B. S. Buslig, Citrus Research Station, Lake
Alfred, Florida, for generous gifts of grapefruit and for (Received, 14th December 1976; Com. 1358.)
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