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Natural Products
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This report contains the first characterization of acanthodiolglycoside which befongs to
pentacyclic lupane triterpene glycoside
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INTRODUCTION

Acanthopanax trifoliatus forma tristigmatis C. S. Yook
et J. H. Lai belongs to Araliaceae which is a kind of
vine-creeps-type shrubs. Its height is about 1-6 m. Its
leaves are quite glossy due to transudation and its roots
are shaped to three-forked style. It jas been utilized as
a folk-medicine for bruise, neuralgia, impotence, and
gout in China, Taiwan, and the Philippines. Studies of

Fig. 1. Structrue of Acanbtrifoside A
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Acanthopanax trifoliatus has been extensively reported;
such as a publication about 3a,110-23trihydroxylup-
20(29)-en-28-oic acid by M. Lischewski, V. Phiet, A.
Preiss, J. Schimid, and G. Adam in 1984 (Kutschabsky, et
al., 1985), a publication about 24-nor-110-hydroxy-3-oxo-
lup-20(29)-en-28-oic acid, and 24-nor-30,11a-dihydroxy
-lup-20(29)-enoic acid as new compounds by M. Lis-
chewski, D. Pfeiffer, T. V. Sung, G. Adam in 1985 (Lisc-
hewski, et al., 1985), a publication about 3c,110-dihydr-

O_HO OH
— 78.3
105.1 4 oL o
771
gic' 613OH | s 27
Jozz 70.3 OHOH
o 74.0
[ GHs
rtha OH

oxy-23-oxo-lup-20(29)-en-28-oic acid, a free triterpene,
by M. Lischewski, V. Phiet, V. Nguyen, and G. Adam in
1985 (Ty, et al., 1985), a publication about the isolation
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Table 1. 'H (500 MHz) and C NMR (125 MHz) spectral data of compound 1 in pyridine-ds (3 values in ppm)

C d¢ F Cross peaks (o) in HMBC spectrum
1 36.2 CH, 2.22 (m") 26.9 (2), 49.6 (5), 75.3 (3)
3.08 (br d, 12.8)
2 26.9 CH, 1.78 (m"), 2.15 (m") 36.2 (1)
3 75.3 CH 3.61 (brs) 22.9 (24) 36.2 (1), 49.6 (5)
4 38,5 C
5 49.6 CH 1.75 (m) 18.6 (6), 22.9 (24), 38.5 (4)
6 18.6 CH, 1.38 (m"), 1.50 (m") 49.6 (5), 35.7 (7)
7 35.7 CH, 1.34 (m"), 1.47 (m" 56.2 (9)
8 42.8 C
9 56.2 CH 1.83 (d, 10.4) 16.9 (25), 35.7 (7), 39.9 (10), 42.8 (8), 69.8 (11)
10 39.9 C . .
11 69.8 CH 4.27 (m")
12 38.3 CH, 1.58 (m"), 2.36 (m) 37.4 (13), 69.8 (11)
13 37.4 CH 2.85 (m) 14.8 (27), 43.0 (14) 49.5 (18)
14 43.0 C
15 30.0 CH, 1.19 (m"), 1.94 (m) 43.0 (14)
16 32.3 CH, 1.51 (m" 43.0 (14), 49.5 (18), 56.9 (17)
2.63 (dt, 12.8)
17 569 C
18 49.5 CH 1.70 {(m") 37.4 (13), 47.2 (19), 56.9 (17), 150.4 (20), 175.0
(28)
19 47.2 CH 3.37 (m)
20 150.4 C
21 30.9 CH, 141 (M), 2.14 (m") 36.8 (22), 47.2 (19), 49.5 (18)
22 36.8 CH, 1,47 (m"), 2.18 (m" 30.9 (21), 56.9 (17), 49.5 (18)
23 29.8 CH; 1.23 (s 22.9 (24), 38.5 4), 75.3 (3}
24 22.9 CH, 0.96 (s) 29.8 (23), 38.5 (4), 49.6 (5), 75.3 (3)
25 16.9 CH, 1.26 (s) 36.2 (1), 39.9 (10), 49.6 (5), 56.2 (9)
26 17.7 CH; 1.23 (59 35.7 (7), 43.0 (14), 56.2 (9)
27 14.8 CH, 0.98 (s) 30.0 (15), 37.4 (13), 42.8 (8), 43.0 (14)
28 175.0 C
29 110.2 CH, 4.61 (br s) 19.5 (30), 47.2 (19)
4.80 (br s)
30 19.5 CH, 1.65 () 47.2 (19), 110.2 (29), 150.4 (20)
C-28 O-inner gluc
1 95.3 CH 6.30 (d, 7.9) 175.0 (28)
2 73.9 CH 4,07 (m") 78.7 (g-3)
3 78.7 CH 419 (m") 70.9 (g-4), 73.9 (g-2), 78.0 (g-5)
4 709 CH 4.29 (m") 78.7 (g-3)
5 78.9 CH 4.09 (m") 95.3 (g-1)
6 69.5 CH, 2 Eg’ L 6 105.1 (g-1)
glc(16)glc
1 105.1 CH 4.93 d, 7.9 69.5 (g-6
2! 75.2 CH 3.92 (¢, 8.5) 76.4 (g-3"), 105.1 (g-1
3 76.4 CH 411 (m") 75.2 (g-2), 78.3 (g-4)
4 78.3 CH 4.36 (t, 9.2) 75.2 (g-2%, 77.1 (g-5), 102.7 {r-1)
5 77.1 CH 3.64 (dt, 9.2) 78.3 (g-4)
6' 61.3 CH, 4.08 (m"), 4.19 (m")
rha (14)glc'
1 102.7 CH 5.80 (br s) 70.3 (r-5), 72.7 (r-3), 78.3 (g-4)
2 72.5 CH 4.64 (brs) 70.3 (r-5), 72 -
3 72.7 CH 4.51 (dd, 9.2, 3.1) 74.0 (r-4)
4 74.0 CH 4.33 (m) 18.5 (r-6), 70.3 (r-5), 72.5 (r-2)
5 70.3 CH 4.93 (m)
6 18.5 CH; 1.68 (d, 6.1) 70.3 (r-5), 74.0 (r-4)

glc, B-D-glucopyranosyl; rha, o-L-rhamnopyranosyl.

All assignments of "H and "C signals were conformed by 'H-'"H COSY, HMQC and HMBC spectra.
* ) values (in Hz) in parentheses.

¥ Overlapped signals.

and characterization of diterpene (pimaric acid), lupane al., 1984; Yook and Kim, 1990)
triterpene, ursane triterpene, phytosterol from its leaves This report contains the first characterization of acan-
by Kim, Jung-Tae and Yook, Chang-Soo in 1988. (Ty, et  thodiolglycoside which belongs to pentacyclic lupane
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triterpene glycoside.

MATERIALS AND METHODS

Materials

Materials made a collection of Acanthopanax trifolia-
tus forma tristigmatis from the area of Taichung and
Yangming Mountain in February, 1983. The leaves from
them was dried in the shade. The instruments for
elucidation of structure was used as follows; Brucker AM-
500 ("H and "C NMR), GC-MS/ MS-DS, TSQ-700 (El-
Mass), Nicolet 2R-435.

Extraction & Isolation

500 g of Plant materials was crashed to the powder and
extracted with 2 L of methanol twice for 4 h. The com-
bined solution was concentrated to obtain about 90 g
of ex. This ex. from methanol was added to water and
partitioned to ether layer and non-ether layer. These
non-ether layer was concentrated and separated by silica
gel (230-400 mesh) column and recrystallized three times
with methanol to give 70 mg of white crystal.

Purification of compound 1

Compound 1 which appeared to one spot was chro-
matographed by silica gel, and recrystallized three times
with methanol. This material was identified as a single
compound by one-spot after two-dimensional TLC deve-
lopment.(n-BuOH : Acetic acid : H,0=4: 1 : 2). Particu-
larly, this material was responsed positively in the Leibe-
rman-Buchard reaction.

RESULTS AND DISCUSSION

Compound 1

Compound 1 which was responsed positively in the
Leiberman-Buchard reaction was identified as triterpe-
noid. the IR spectra showed in peaks as follows; 3410
(OH), 2926 (C-H), 1732 (C=0), 1640 (aromatic C=0),
1065 (C-OH). Rhamnose as the terminal sugar moiety
was elucidated from the fragmentations of m/z, 942 and
796 in EIMS spectrum. In the T H NMR spectrum,
chemical shift of 6.31 ppm (1 H, d, }=8.1 Hz), 4.92 ppm
(1 H,d, )=7.6 Hz), and 5.82 ppm (1 H, s) corresponded
to each anomeric hydrogen of 28-)-glucose (inner and
outer) and 28-O-gamma-rhamnose (terminal). The B3C
NMR spectra of compound 1 was compared with that of
chiisanoside as reference which came from major com-
ponent of Orgapii in Giri mountain. Furthermore, the
spectra of 3,4-seco-lup-triterpenoid glycosyl ester was
compared with assignment for spectrum of compound 1.
From the comparison with the C NMR spectrum of
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acanthodiol which is an aglycone of compound 1, the
increment of chemical shift at C-28 suggested that sugar
moiety should be connected at C-28. If sugar moiety
is connected at C-3, its peak appears at 80-82 ppm. If
not, its peak appears at 73-76 ppm. In our case, peak
was shown at 75.2 ppm which indicated that sugar
moiety should be connected at C-28 rather than C-3.

Hydrolysis of Compound 1

50 mg of compound 1 was dissolved in water, followed
by addition of 2% H,SO,, and hydrolyzed for 4h. The
resultant was diluted by water and extracted by chloro-
form. The organic layer was separated, concentrated, and
recrystallized by ethanol three times to obtain needle-like
crystal which is an aglycon. This material was responded
positively in the Liebermann-Burchard reaction. From
the investigation of >C NMR spectrum and mass spec-
trum, it was visualized to a kind of C,, triterpennoid
compound and m/z 43 peak of mass spectrum was
came from the detachement of isopropenyl group at
E-ring. Melting point of compound 1 was 240-241°C.
The mixed melting point-experiment with acanthodiol
which was purified from three-leaves orgalpi showed
the constancy of melting point. The TLC development
with benzene and ethanol (95:5) gave the same result
(Rf, 0.14). Other spectra data including to IR, 'H-NMR,
BC-NMR, and GC-Mass was the same with acanthodiol,
respectively.

CONCLUSION

The charaterization of compound 1 which was obtained
from methanol extract of three-leaves Acanthopanax
trifoliantus forma tristigmatis C. S. Yook et J. H. Lai has
been carried out. The melting point and other instru-
mental deta (IR, '"H-NMR, GC-Mass, *C-NMR) were
obtained and analyzed. Hydrolsis condition gave us the
acanthodiolglycoside (CysH75045), 30-11a-dihydroxylup-
20(29)-en-28-oic acid. In particular, compound 1 was the
first compound from the leaves of Acanthopanax
trifoliatus forma tristigmatis C. S. Yook et J. H. Lai.
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