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STRUCTURES OF PARTHENIN AND AMBROSIN!
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Degradation and consideration of n.m.r. spectra dictate

revision of the structure of parthenin® and ambrosin3<é to I
and [I, the dehydrogenaticn results previously®’® revorted
being the results of a tyoical carbcnium ion rearrangement.
The n.m.r. spectra (see table) of I, 1II and anhydro-
sarthenin (III) contain two low-field doublets (intensity
one proton each) associated with the cyclopentenone system,
each doublet of II being split again due to snin coupling
with hydrogen at C,. A second pair >f doublets, each re-
presenting one proton, is cheracteristic of the CI,-methy-

lene group conjugated with the lactone function, as may be
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83 Structures of Parthenin and Ambrosin No.,2

seen in the n.m.r. spectrum of corono»ilin? (IV), a substance
isolated from related viants?. Thus, I. II and IIT contain
four vinyl protons.
In converting I to III, tre sharvo methyl singlet of

I moves to higher, not lower, field ard the nmethyl doublet dis-
apoears, being reolaced bya sharp bandcharacterist}c of =§-CH3.
These observations, and the information given earlier?3, caﬁ be
accommodated by the partlal structure A, as can the deoxycen-
ation of I with zinc-acetic acid which results in V (one vinyl
triolet, two sharp doublets - intensity one hydrogen each - due
to the relatively unshielded hydrogen of C4). An analogous
compound is formed by dehydration T of dihydro-

3
isonarthenin (VI). O

-]
A

IT also has one unsplit and conre split methyl signal,
both at high fiéld. The methyl singlet is found in all de-
rivatives of I and II which we have studied and points to the
presence of a tertiary methyl group.

The lactone ring is closed to Cg (isolation of arte-
mazulene) which carries a nydrogen atom and is adjacent to a
fully substituted carbon atom (sharp doublet near 300 c¢.n.s,
in the n.m.r,., spectra of 1, II, III, IV, and the tetrahydro-
derivatives VII and VIiI, singlet at lower fleld in VI and
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dihydroambrosin (IX). Since parthenin is not an a-ketol?,
the tertiary methyl group is located at Cg.

Formation of acetic acid and optically pure S-{+)-a-
methylglutaric acid (m.p. 80-82°, (a)“s 20° %) in 25% yield
by permanganate oxidation of norparthenone whose spectroscopic
properties and reactions are in full eccord with the postulated
structure demonstrates the nature of tte C,-C,,-C4-Ce-C, frag-
ment and establishes the absolute contiguration at C,, (methyl B).
Dehydration experiments suggest that the neighboring hydroxyl
group is a, but this cannot be regarded as proved. Comparison
of the rotatory dispersion curves of 1, II and their hydrogen-
ation products with those of model steroids® indicates only
moderate correspondence of amplitudes which, because of the lack
of the C, sesquiterpene epimers prevents us from making definite
assignments at this time.

The n.m.r. spectra of helenalin, balduilin and iso-
tenulin are similar to those reported here in that they in-
dicate the presence of four vinyl protons (two in the case of
isotenulin) and one tertiary methyl group. Hence revision of
currently accepted formulae is in order'®,
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Whether the viogenesis of these compounds involves
the irregular union c¢f one iscprene ani one C;, - unit or
whether they arise by methyl migration from G, to (g prior

or subsequent to cyclization cannct be stated at present.

V.M.B. Spectra (60 me. in CDCls, internal
standard tetremethylsilane)?i?

I. 63, 71(Cyo-methyl), 77(Cg-methyl), 301, 308(Hg), 335 and
338, 37? a?d 379 (methylene), 368, 373 (Hs), 450, 456
CePeSe (Hzle

II. 61, 67(C,o-methyl), 71{Cg-methyl), 276, 285 {Hg), 329
and 332, 376 and 379 (methyleae), 364, 367, 370, 373
{Hg), W46, W48, 452, 454 c,p.3. (Ha).

III. 81{Cg-methyl), 122(C,o-methyl), 26k, 271 {H,), 336 and 339,
%76)and 378 (methylere)}, 362, 368 (H;), 475, 481, c.p.s.
Bg).

IV. 68(Cg=-methyl), 70, 77(C,o-metkyl), 297, 304 (He), 336 and
339, 371 and 374 (methylene) c.p.s.

V. 69, 71, 76, 77(Cyo-and C,,-methyl), 78(Cg-methyl), 173
175.5, 181.5.°184.5. 12 protons, Hs)s 251, 259 (He)
356.5, 358, 360 c.p.s, (Hg).

VI. 50(Cg-methyl), 1.5, 69(C,o-methyl), 108(C,,~methyl,
332 br. c.p.s. (Hg).

VII. 65.5, 67, 73(C,q-and €,,~-methyl), 67(Cg-methyl), 279,
284 CaPeSoe ?Hs ).0

VIII. 61, 69(C1°-methyl), ?20{Cg-methyl), 65,'73(Cll-methyl),
268, '273.5 c.pus. (He)

IX. 50(Cg-methyl), 57, 63(Cyo-methyl}, 109.5(C,,-methyl)
280 br. c.p.s. (Hg).
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llSpectra were run by Mr. Fred Boerwinkle >f our Department and
Mr. L. ¥. Johnson of Varian Associates. We are grateful to
Mr. Johnson and to Dr. M. T. Emerson for assistance with the
assignments.



