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Abstract—The aerial parts of Eupatorium serotinum contain 11-hydroxy-a- and B-cubebene.

A re-investigation of the less polar fractions from the
aerial parts of Eupatorium serotinum Michx. afforded
in addition to germacrene D, a-humulene, B8-cube-
bene, and stigmasterol three sesquiterpene alcohols.
All three had the molecular formula C;sH,,0. One of
these compounds, the cadinene derivative 2 has been

previously isolated from a Hemizonia species [1].
This species also contained 11-hydroxycubebol, its '"H
NMR spectrum and that of cubebene in parts were
similar to those of the two remaining alcohols (Table
1), which were the corresponding isomeric anhydro
derivatives 3 and 4. In deuteriobenzene at 400 MHz

all signals of 3 could be assigned by spin decoupling.
Starting with the triplet at 1.24 ppm, obviously due to
a cyclopropane proton, the sequence H-5 through
H-10 (H-14) could be established, while the presence

*Part 423 in the series “Naturally Occurring Terpene
Derivatives”. For Part 422 see Bohlmann, F., Zdero, C. and
Ahmed, M. (1982) Phytochemistry, 21, (in press).

Table 1. '"H NMR spectral data of compounds 3 and 4 (400 MHz, TMS as int.

standard)
3(CDy At  4(CDCh) 3 BC(CDCl)  A*
H2a 200dddt 02  253brd  C-1 3795 1.5
H28 215brtdd 015 2.16brd  C-2 2.11 1.4
H3a 2.09brdddd 025 } Cc-3 303t 1.4
H38 153mt o047 ] 491brs (4 154.6 s 0.8
HSa  147d 063 1.208 C-s 315d 0.7
HSE 124t 176 037dd C-6 26.1d 1.4
H7a« 123ddd 221 12m C-7 94d 49
H8a 147brd 151 1.5m c8 2941 43
H88 088dddd 102  085m c9 3031 25
H9a 055dddd 054 054dddd  C-10 3594 15
HO8 158brd 032 1.5m c-1 7315 108
H-108 175ddg 050 175m c-12 2764 43
H-12 }1 6, 212 L24s C-13 2.7 g 24
H-13 : 2.01 120 s C-14 188 ¢ 0.5
H-14  103d 013  093d C-15 101.5 ¢ 0.6
H-15  507ddd  0.12
H-15  484ddd 005 }1'75 ddd

*A-values after addition of Yd(fod);.

TNot first order.

tA-values after addition of Eu(fod);.

§Overlapped.

J(Hz): Compound 3: 2a, 28 ~ 12; 2a, 3a ~9; 2a, 38 ~ 10; 28, 3a ~8; 3a,
38~13; 3a, 15=2; Sa, 68=25; 68, Ta ~2.5; Ta, 8a~3.5; Ta, 88 =8a,
88 =288, 9a =12; 8a, 92 =88, 98 =2; 9a, 98 = 13; 9a, 108 =12; 98, 108 =
108, 14=6.5; 15, 15’ = 1; compound 4: 2,28 =16;2,15=5,15~2;5,6=2.5;
7,88 =8a,88 =88,9a = 12;8a,9a = 88,98 = 2;94,98 = 13;9,108 = 12; 108,
14=6.5.
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of an exo-methylene, a secondary methyl and
dimethyl carbinol group followed from the remaining
signals. Structure 3 was further supported by the “C
NMR spectrum (Table 1). Also the observed shifts in
the 'H and *C NMR spectra after addition of shift
reagent supported the assignments. The 'H NMR
spectrum of 4 differed from the typical spectrum of 3,
the exomethylene signals being replaced by an
olefinic methyl and an olefinic proton signal. Although
the remaining signals were similar to those of 3,
several chemical shifts were different. In particular,
that of H-6 was at a higher field in the spectrum of 4.
Obviously in compound 3 this proton was deshielded
by the exo-methylene double bond. As the couplings
observed in the spectra of 3 and 4 were nearly the
same as those of 1 and 11-hydroxycubebol, identical
stereochemistry at the asymmetric centres can be
proposed. 1-4 are clearly biogenetically related. Al-
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though cubebene derivatives so far seem to be rare in
Compositae, their co-occurrence in unrelated tribes
indicates that they may not be of chemotaxonomic
importance. From the same species, however, typical
highly oxygenated germacranolides were isolated [2).

EXPERIMENTAL

The air-dried aerial parts (500 g) (voucher LeVan 78/32)
were extracted with Et,0-petrol (1:2) and the resulting
extract separated by CC (Si gel) and further by TLC (Si gel).
The non-polar fractions (petrol) afforded 30 mg germacrene
D, 30 mg a-humulene and 20mg B-cubebene, while the
fractions with petrol-Et,0, (1:3 gave 10mg stigmasterol,
10 mg 2, 50 mg 3 and 20 mg 4 on repeated TLC (Et,O-petrol,
3:1).

11-Hydroxy-B-cubebene (3). Colourless crystals, mp 85°
(petrol), IR»SSY, cm™': 3620 (OH), 1650, 875 (C=CH,); MS
mfz (rel. int.): 220.183 [M]* (0.3) (C,;5sH»0), 202 [M - H,0]*
(20), 162 [M—Me,C=0]" (85), 147 [162—Me]* (60), 59
[Me,COH]* 100-.

580 578 546

A 436 nm
lale=—gg——45 —si

-72

(CHCL; ¢ 1.35).

11-Hydroxy-a-cubebene (4). Colourless oil, bpy, 150°,
IR¥SS4 cm™: 3620 (OH), 1650 (C=C); MS m/z (rel. int.): 220.
183 [M]* (0.5), 202 [M ~ H,0]* (12), 162 [M — Me,COl* (80),
59[Me,COH]* (100).
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