Pergamon

0031-9422(94)00868-X

Phytochemistry, Vol. 39, No. 2, pp. 449451, 1995
Copyright © 1995 Elsevier Science Ltd

Printed in Great Britain All rights reserved
0031-9422/95 $9.50 + 0.00

KAURANE DERIVATIVES FROM ACANTHOPANAX KOREANUM

YounG-Ho KM, HANG-SuB KIM, SUNG-W00 LEE, MASAKAZU URAMOTO* and JUNG-JOON LEE

Genetic Engineering Research Institute, KIST, P.O. Box 115, Yusong, Taejon 305-606, Korea; *Tamagawa Gakuen, Machida,
Tokyo, 194, Japan

(Received in revised form 10 October 1994)

Key Word Index— Acanthopanax koreanum, Araliaceae; stem bark; diterpenes; ent-kauranes.

Abstract—Two new ent-kaurane derivatives were isolated from the stem bark of Acanthopanax koreanum. On the
basis of extensive spectral evidence, their structures were elucidated as ent-16§H, 1 7-isovalerate-kauran-19-oic acid
1 and ent-16H,17-methyl butanoate-kauran-19-oic acid 2.

INTRODUCTION

In continuation of our systematic chemical studies of
Korean medicinal plants, we have undertaken a study of
Acanthopanax koreanum Nakai which is used in medi-
cines for elderly people and for the treatment of paralysis,
arthritis, rheumatism, lameness and high blood pressure,
and as a tonic [1]. We have already reported six diter-
penoids, polyacetylenes and lignan compounds from this
plant [2, 3]. Further studies on the stem bark of this
plant gave two new kaurane diterpenes from the ether
fraction.

RESULTS AND DISCUSSION

The new diterpenoids were isolated as an inseparable
mixture. The EI-MS and HR-mass spectrometry re-
vealed a molecular ton at m/z 404 in accord with a mo-
lecular formula of C,5H4004. The IR spectrum showed
strong absorptions at 1738 and 1689 cm ™! owing to ester
carbonyl and carboxyl groups respectively. The
"H NMR spectrum (Table 1) showed two angular methyl
signals (60.93 and 1.23) and one doublet (J = 6.6 Hz) of
dimethyl protons at §0.95 due to the isovalerate group.
Further methyl signals (d at 61.14 and ¢ at §0.90) with
a low intensity were present in the upfield region. The
I3CNMR spectrum (Table 2) showed more than 25 car-
bon peaks. From these results, we deduced that the
mixture was made up of one major compound (1) and
one minor compound (2) (ratio ca 3:1) with similar
carbon skeletons. Compounds 1 and 2 were inseparable
even by repeated HPLC. However, extensive NMR stud-
ies (‘H, '3C NMR, HOMOCOSY, HETEROCOSY and
HMBC) revealed that they both had the 17-hydroxy
kauran 19-oic acid skeleton. Their exact structures and
configurations were determined by careful examination
of the 'H NMR spectra. Two tertiary methyl resonances
at §1.23 and 0.93 and the '3C NMR resonances at §184.4

(C-19), 29.0 (C-18) and 15.5 (C-20) were typical of the
axial C-20 and equatorial C-18 in diterpenoids with
a C-19 axial carboxyl acid {4, 5]. In the HOMOCOSY
spectrum, the methylene signals at 63.86 (2H) were corre-
lated to the methine signal at 62.08 (1H, m, overlapping)
and suggested the presence of a hydroxymethyl group.
The other chemical shifts in the 'H and '*CNMR

Table 1. '"H NMR spectral data of
compounds 1 and 2 (500 MHz,
CDCl;, TMS as int. standard)

1 2

1 0.82, 1.85 0.82, 1.85
2 1.44, 1.84 1.44, 1.84
3 1.00, 2.14 1.00, 2.14
5 1.04 1.04

6 1.75-1.90 1.75-1.90
7 1.44 1.44

9 0.98 0.98

11 1.58 1.58

12 1.44, 1.56 1.44, 1.56
13 203 203

14 1.03, 1.85 1.03, 1.85
15 0.95, 1.55 0.95, 1.55
16 2.08 2.08

17 3.86 3.86

18 1.23 1.23
20 093 0.93

2 217

3 2.09

4 0.95

5 0.95

27 2.36

3" 1.50, 1.56
4" 0.90

5" 1.14

449



450

Table 2. '>C NMR spectral data of compounds 1, 1a,
2 and 2a (125 MHz, CDCl,)

1 la 2 2a
1 40.7 ¢ 40.8 40.7 ¢ 40.8
2 19.1¢ 19.1 19.1¢ 19.1
3 3781 38.1 3781 38.1
4 437 s 437 4375 437
5 570d 57.0 57.0d 57.0
6 2241 226 2241 226
7 4161t 41.6 41.2¢ 41.6
8 449 s 449 449 s 449
9 5534 55.3 553d 553
10 39.6s 39.5 396 39.5
11 18.81¢ 18.7 18.8¢ 18.7
12 3121t 312 31.2¢ 31.2
13 3864 39.5 38.6d 39.5
14 37.0¢t 371 31t 37.1
15 4501 45.0 45.0¢ 45.0
16 39.5d 394 396d 39.6
17 68.4 68.3 68.31 68.2
18 2904¢ 28.7 2904 28.7
19 1844s 178.0 18445  178.0
20 1559 15.3 155¢ 15.3
I’ 173.5s 1732
Y 436t 45.5
¥ 258d 257
4 2244 224
§ 2244 224
1" 1770s 1768
2" 41.21¢ 41.1
3 268d 26.7
4" 11.7¢q 16.6
57 16.7q 116
OMe 510 51.0

1 R=H
1a R=CH,3
o)
> A
» @ 2 R=H
2a R=CH,

spectra were compared with those of ent-16aH, 17-hy-
droxy kauran-19-oic acid [6] which gave almost the
same values as the unknowns, except for those for C-16
and C-17. These results mean that the isovaleric group
and methylbutanoic group must be attached to the C-17
hydroxymethyl moiety. Alkaline hydrolysis of these com-
pounds provided ent-168H,17-hydroxy kauran-19-oic
acid. The configuration of C-16 was determined by com-
parison of the chemical shift of an AB system of hydroxy
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methylene signals (H-17a at §3.37 and H-17b at §3.40)
with those of several known compounds [6-9]. The
presence in the El-mass spectrum of ions at m/z 404
[M]* and 302 [M — isovaleric acid or methylbutanoic
acid]” strongly supported the structures assigned to
1 and 2. From these spectral data, these compounds were
identified as ent-168H,17-isovalerate-kauran 19-oic acid
(1) and ent-164H,17-methylbutanoate-kauran 19-oic
acid (2).

EXPERIMENTAL

General. Mps: uncorr.; *HNMR: 300 and 500 MHz
MS: HP 5989A spectrometer.

Plant material. The stem bark (2 kg) of A. koreanum
was collected from the Hanla Mt., Jeju Do, Korea.
Voucher specimens are deposited in our laboratory.

Extraction and isolation. Air-dried stem barks were
extracted with MeOH. The MeOH extract was evapd in
vacuo and fractionated with Et,O and n-BuOH. The
Et,O extract was chromatographed on silica gel with
hexane-EtOAc (10:1). A total of 20 fractions (A-T)
was collected. Fraction T (450 mg) was repeatedly
chromatographed (CC) on silica gel, eluting with
hexane-EtOAc (10:1). Needle crystals (134 mg) were ob-
tained by recrystallization in hexane.

ent-168H, 1 7-isovalerate-kauran 19-oic acid (1) and
ent-16pH, 17-methylbutanoate-kauran 19-vic acid (2). Mp
169-171°, C,sH,,0,4 (Found: C, 74.49; H, 10.12. Re-
quires C, 74.26; H, 9.90). IR vEBr cm ™ 1: 2934, 1738, 1689,
1466, and 1186; EI-MS 70 eV m/z (rel. int.): 404 [M] ™ (3),
386 (22), 358 (61), 302 [M — isovaleric acid, M — methyl-
butanoic acid]* (60); 'H and '*C NMR: Tables 1 and 2.

Methylation of compounds 1 and 2. The mixture of
1 and 2 (30 mg) was dissolved in Et,O and methylated
with CH,N,; at room temp. The usual work-up yielded
20 mg of 1a and 2a. These methyl esters were not clearly
separated by GC-MS (data not shown). EI-MS 70eV
m/z(rel.int.): 418 [M]™ (3), 386 [M — MeOH] " (11), 358
(57), 316 (20); '"HNMR (500 MHz, CDCl,): 60.74 (s,
H-20), 0.83 (¢, J = 7.34 Hz, H-4"), 0.88 (d, J = 6.61 Hz,
H-4'5"), 1.06 (d, J = 6.97 Hz, H-5"), 1.09 (s, H-18), 3.57 (s,
~OMe); '*C NMR: Table 2.

Alkaline hydrolysis. The mixture of 1 and 2 (15 mg)
was treated with 2 M NaOH in MeOH at room temp. for
4 hr, then the soln was poured into H,O and extracted
with EtOAc. The FtOAc layer was concd and
chromatographed on silica gel (CH,Cl,-MeOH, 50:1) to
afford ent-16fH,17-hydroxy kauran 19-oic acid, mp
187-189°. "HNMR (300 MHz, CDCl,): 31.21 (3H, s,
Me-20), 1.23 (3H, s, Me-18), 3.37 (IH, d, J = 7.7 Hz,
H-17a), 3.40 (1H, d, J = 7.7 Hz, H-17b); EI-MS m/z (rel.
int.): 320 [M]" (3). 302 (14), 274 (14), 261 (5).
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