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The main component of the acidic fraction of the
latex of Ferula communis L. (Umbelliferae) was previously
describedl.

Steam-distillation of the neutral fraction revealed

the presence of a mixture of sesquiterpenocid hydrocarbons.
The major constituent, CysHs,, for which we propose the name
& -ferulene®, had b.p. 110° (8mm); nll)a 1.5041; 4,4 0.9331;
Dx]D +68° (neat); N.M.R. signals at 5.07 (1H broad: olefinie
proton), 7.95 (4H broad: two allylic methylene groups), 9.39¢
(2 cyclopropane proton multiplet); & multiplet at about 9.07T
(total internsity 12H) may be gssigned to four methyl groups.
Dehydrogenation with selenium of & -ferulene
afforded eudalene (III), ;lmax 228, 282 and 320 mp; picrate
m.Dp. 89—91°3. Catalytic hydrogenation gave a saturated dihy-
droderivative C,sHzq (IT), b.p. 110° (8mm); n%s 1.4938;
d,g 0.9183; [QJD +41,1° (neat), which, by dehydrogenation
with palladium-charcoal at 300° produced 1,8-dimethylnaphtha~

(°). Authors' names are in alphabetical order.
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lene (IV), m.p. 63°, identified by comparison with an authen-
tic sample4. X -Ferulene is readily oxidized by air: chroma-~
tography over alumina of the auto-oxidation mixture gave a
ketone (V), C;sHz20; m.w. 218 (mass spec.); m.p.101-102°
(2,4-dinitrophenylhydrazone m.p. 170-172°); BXJDCH013 +369°;

-1 .
V.. 1660 co 3 A__ 240, 310 mi, log €, 4.10, 2.11. This

co max X
gave O -ferulene by Wolff-Kishner reduction and the dihydro-
derivative II by catalytic hydrogenation. The I.R. spectrum
of the ketone is exactly superimposable on that of aristolones.
The physical constants of these two ketones are identical;
oniy their rotatory powers are oppesite in sign: therefore
aristolone and ketone V must be enantiomers.Furthermore, the
I.R. spectra of A ~ferulene and of II are superimposable,
respectively, on those of 9-aristolene and of aristolane
(calarane).6

From these data it is possible to propose for
o{-ferulene the structure I.

The different courses of the aromatizations of I
and IT may be explained as follows: The formation of eudalene
from I probably involves opening of the cyclopropane ring
after l,2—shift of the angular methyl group caused by the
presence of the double bond. A similar transformation is
not possible for the saturated compound II, in which the
primary cleavage is likely to involve the cyclopropane ring
with subsequent shift of the angular methyl group to the 6
position, and elimination of the more bvulky isopropyl group.

A further proof of the position of the double bond
in & -ferulene and of its stersochemistry was obtained as
follows: Hydroboration-oxidation of I gave an alcohol (VI),

m.p. 142-143°; [O‘]CHC:L3

D +68°, in which the hydroxyl group
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should be equatorially oriented (it was not possible to demon-
strate this point on the basis of the I.R. spectra of VI and
of the corresponding acetate7, as both had complex C-0 ben-
ding absorption). Oxidation of VI with CrO,,8 afforded the cis-
ketone VI, m.p. 45-47°; [0Jor 1® +160°, whose O.R.D. curve,
in agreement with the octant rule” showed a strongly positive
Cotton effect. This ketone was converted by alkali to the
trans-form VIII, m.p. 36-39°%; [oL]gHCl’ -18°, with a negative
Cotton effect curve.

Since ((~ferulene is enantiomer of 9-aristolene and
ketone V of aristolone, structure and stereochemistry sugges-
ted should be correct. They are rather striking examples of

enantiomerism in sesquiterpenes of such complex structures.
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