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Abstract—From the root of Lindera strychnifolia, which is well known to contain many kinds of sesquiterpenes,
a new bisesquiterpene has been isolated. The structure of this compound was elucidated by spectroscopic
analysis, including COSY, HMBC and HMQC techniques. © 1997 Published by Elsevier Science Ltd

INTRODUCTION

The root of Lindera strychnifolia Vill. has a strong
fragrance, and is used in Chinese folk medicine as a
palliative and an antispasmodic. In previous studies of
the constituents from this plant, about 20 eudesmanes
and elemanes were isolated [1, 2]. As part of our
chemical studies of novel sesquiterpenes from natural
medicines, a new bisesquiterpene has been isolated
from the root of L. strychnifolia. This type of structure
has just been reported for sesquiterpenes isolated from
the branches of the herbal plant, Atractylodes macro-
cephala (Compositae) [3].

RESULTS AND DISCUSSION

The roots of L. strychnifolia were extracted suc-
cessively with Et,O and MeOH. The Et,0 extract and
the Et,0 and EtOAc soluble portions of the MeOH
extract were combined and worked up by standard
procedures to give compound 1 along with four
known sesquiterpenes, linderalactone [4], linderane
[5]. neolinderane [6] and hydroxylindestenolide (2) [7].

The *C NMR spectrum of 1 contained 15 signals
which were assigned to two methyls, three methylenes,
one methine, six sp, two quaternary and one carbonyl
carbons. Thus, compound 1 appeared to be formed
from two identical units. The '*C signals, together
with the El-mass spectral data ((M]* = m/z 458) led
to the molecular formula of C,H,,0,4 for 1. Its IR,
spectrum exhibited strong y-lactone absorption at
1742 cm~'. In the "*C NMR spectrum, the signal at
d¢ 171.9 supported the presence of a y-lactone group.

* Author to whom correspondence should be addressed.

The 'H and C NMR spectra showed the signals of
one terminal double bond at J, 4.38 and 4.99 (6c
108.1), and two methyl groups at 4 1.21 and 1.77
(6c 21.1 and 8.6). The strong resemblance of these
features, particularly the "*C signals, to those of
hycroxylindestenolide (2) indicated that one unit of 1
was dehydroxy-hydroxylindestenolide. However, the
signal at d.- 103.8 of 2 was replaced in 1 with a signal
of 3 89.3 (C-8). Although we did not isolate lin-
destenolide [7], and could not compare its *C NMR
signals with those of 1, the COSY, HMQC and
HMBC spectra unambiguously supported the above
unit. Therefore, the structure of 1 was elucidated as the
bis form of lindestenolide linked at the C-8 position.

The stereochemistry of H-5 and CH;-14 was
assigned by the NOE experiment. When the CH,-14
signal at dy; 1.21 was irradiated, NOE enhancements
of the signals of H-9b, H-6b and H-1, but not H-5,
were observed. The coupling constants of H-5 and H-
6b (13.3 Hz) and H-5 and H-6a (3.2 Hz) suggested
that both H-5 and H-6b were axial hydrogens. These
results established the zrans relationship of H-5 and
CH,-14.

Very recently, biatractylolide having the above type
of structure was isolated from the Chinese herbal plant
Atractylodes macrocephala [3]. Biatractylolide is a
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Table 1. *C NMR data of compound 2 and 'H and '*C NMR data of compound 1 (CDCl,)

2* i

Position C Position C H

1 137.4 1,1 137.6 5.60 (dt, J =9.7, 1.2 Hz)
2 122.7 2,2 123.1 5.49 (dt, J =9.7, 3.4 Hz)
3a 34.6 3a,3a’ 347 2.78 (m)

3b 3b,3b’ 2.82 (m)

4 145.2 4.4 144.7

S 49.7 5,5 51.3 2.06 (dd, J = 13.3, 3.2 Hz)
6a 239 6a,6a” 27.4 2.76 (dd, J = 13.3 3.2 Hz)
6b 6b,6b’ 2.88 (brt,J =13.3 Hz)
7 161.2 7.7 164.3

8 103.8 8.8 89.3

9a 47.9 9a,9a’ 46.8 1.57 (d, J = 14.7 Hz)

9b 9b.9b’ 290 (d, J = 14.7 Hz)

10 37.5 10.10" 38.1

11 121.8 1,11 124.8
12 172.6 12,12 171.9
13 8.1 13,13 8.6 1.77 (s)
14 20.1 14,14 21.1 1.21 (s)
15a 107.2 15a,15a 108.1 4.83 (s)
15b 15b,15b" 4.99 (s)

*These data are almost the same as those of reference [7].

1,1",2,2'-tetrahydro derivative of compound 1. The
stereochemistry at C-8 of 1 was thought to be the
same as biatractolide. because the proton chemical
shifts of H-9b of both compounds were similar to each
other. This signal appeared exclusively at low field at
Oy 2.90 and was probably affected by the ether—oxygen
of the y-lactone moiety. Such an arrangement is poss-
ible when the stereostructure at C-8 has the f-con-
figuration. This hypothesis was supported by the
structural model generated by means of the CAChe
work system [8].

EXPERIMENTAL

General. NMR: 500 MHz ('"H) and 125 MHz (*C),
CDCl; with TMS at int. standard. '"H-'H COSY,
HMQC and HMBC were performed using a gradient
technique.

Plant material. The roots of L. strychnifolia were
collected in the autumn of 1995 in the Botanical
Garden, Nagasaki University, and identified by Dr
Toshihiko Tkenaga (Assoc. Prof. of the Botanical
Garden).

Extraction and isolation. The roots (2.9 kg) were
extracted x 3 with Et,O, then x 3 with MeOH. The
Et,O extract was evapd. in vacuo to give a residue
(53.7 g). The Et,0(33.3 g)- and EtOAc (0.37 g)-soluble
portions of the MeOH extracts were combined with
the Et,O extract. The combined residual part was

suspended in C,H,, to give a supernatant, which was
evapd in vacuo to give a residue (42.2 g). This was

chromatographed over silica gel using C,H.~MeOH

(19:1) as the solvent system. Successive CC on silica
gel with n-hexane—EtOAc (19:1) afforded the ses-
quiterpenes linderalactone (400.0 mg), linderane
(605.4 mg), neolinderane (80.5 mg) and hydroxyl-
indestenolide (37.8 mg) together with compound 1
(bilindestenolide) (3.2 mg). All these compounds were
crystallized from n-hexane-EtOAc. Known com-
pounds were identified by comparison their mps and
spectroscopic data with those in the literature.

Bilindestenolide (1). Mp 300°>. [«]5® +201.7°
(CHCL,; ¢ 0.2). IR y§H em ™' 1742 (-lactone), 1673
and 1652; EI-MS; m/- 458 [M]*; ‘H and "*C NMR:
Table }.
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