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Abstract—Seven new oleanane-type and four new ursane-type triterpene saponins, named araliasaponins I-XI were
isolated from the roots of Aralia decaisneana, together with four known triterpene saponins. On the basis of the
chemical and spectroscopic evidence, the structures of these new saponins were elucidated as follows: 3-0-f-D-
xylopyranosyl-(1 — 3)-B-D-glucopyranosyl-(1 — 3)-[ 8-D-xylopyranosyl-(1 — 2)]-a-L-arabinopyranosyl oleanolic acid
28-0-f-D-glucopyranosyl ester, 3-0-B-D-glucopyranosyl-(1 — 3)-a-L-arabinopyranosyl oleanolic acid 28-0-$-p-glu-
copyranosyl-(1 — 6)--D-glucopyranosyl ester, 3-0-B-D-glucopyranosyl-(1 — 3)-[ f-D-xylopyranosyl-(1 — 2)]-x-L-ara-
binopyranosyl oleanolic acid 28-0-f-D-glucopyranosyl-(1 — 6)--D-glucopyranosyl ester, 3-0-f-D-glucopyranosyl-
(1 - 3)-[B-D-xylopyranosyl-(1 — 2)]-8-D-glucopyranosyl oleanolic acid 28-0-8-D-glucopyranosyl ester, 3-O-f-D-glu-
copyranosyl-(1 — 3)-[ -D-xylopyranosyl-(1 — 2)]-g-D-galactopyranosyl oleanolic acid, 3-O-f-D-glucopyranosyl-
(1 — 3)-[B-D-xylopyranosyl-(1 - 2)]-f-D-galactopyranosy! oleanolic acid 28-0-f-D-glucopyranosyl ester, 3-O-8-D-
glucopyranosyl-(1 — 3)-[ 8-D-xylopyranosyl-(1 — 2)]-8-D-galactopyranosyl oleanolic acid 28-0-f-D-glucopyranosyl-
(1 — 6)-B-D-glucopyranosyl ester, 3-0-f-D-glucopyranosyl-(1 — 3)-[f-D-xylopyranosyl-(1 — 2)]-z-L-arabinopyranos-
yl ursolic acid 28-0-f-D-glucopyranosyl ester, 3-0-§-D-glucopyranosyl-(1 — 3)-[ -D-xylopyranosyl~(1 — 2)]-a-L-ara-
binopyranosyl ursolic acid, 3-O-8-D-glucopyranosyl-(1 — 3)-x-L-arabinopyranosyl ursolic acid 28- O-f-D-gluco-
pyranosyl-(1 — 6)-8-D-glucopyranosyl ester and 3-O-f-D-glucopyranosyl-(1 — 3)-[ 8-D-xylopyranosyl-(1 — 2)]-f-D-
glucopyranosyl ursolic acid 28-0-f-D-glucopyranosyl ester.

INTRODUCTION ethanolic water extract of the roots of A. decaisneana was
chromatographed on a silica gel column using a chloro-
form-methanol-water system to give 13 fractions. These
fractions were subjected to preparative HPLC using
acetonitrile-water or methanol-water systems to give 15
pure saponins.

Araliasaponin I (3) showed a [M + Na]™ ion peak at
m/z 1200 in the FAB-mass spectrum and the molecular
formula Cs,H4,0,5 was obtained by elemental analysis.
The 'H NMR spectrum (Table 1) showed the presence of
seven singlet methyl proton (50.88,0.90,0.92 (each 3H, s),
1.09, 1.26 (each 6H, s), a trisubstituted olefinic proton
(05.43 (t-like)) and a methine proton signal (63.24 (br dd,

RESULTS AND DISCUSSION J = 14, 4 Hz)) in the aglycone moiety which are charac-

We investigated the saponins of the root of A. decais-  teristic of an oleanane-type triterpene [13] and five
neana and isolated nine oleanane-type and six ursane- 2nOMeric proton signals [§4.73 (d, J = § Hz), 5.15 (d,
type triterpene saponins. Four were identified as elato- J =8H2),527(d,J =8 Hz),5.32(d, J = 7.5 Hz), 631 (d,
sides E (1) [1], F (tarasaponin VIT) (2) [1,4], ursolic acid  J = 8 Hz)]. The "*CNMR spectrum (Table 2) showed
3-0-p-p-glucopyranosyl-(1 — 3)-a-L-arabinopyranoside the presence of an ester carbonyl (6176.4) and five
(10) [11,12] and matesaponin 1 (11) [12] by comparison ~2nomeric carbon signals (695.8,104.7,105.0, 105.§, 106.!).
of the spectral data with reported data. The structures of ~Compound 3 gave D-glucose, D-xylose, L-arabinose in

11 new compounds were elucidated as follows. The 70% the ratio 2:2:1 and oleanolic acid (3a) on acid hydrolysis.
The 'HNMR signal of 3 at §6.31 and the '*C NMR

signal at §95.8 suggested the presence of the ester-linked
*Author to whom correspondence should be addressed. sugar. The '"H NMR signals (H-1, H-2, H-3 and H-5¢) of

Aralia species are known to contain many oleanane-type
triterpene saponins [1-9], and in particular A4. elata
Seem. has been studied for its saponin content in connec-
tion with diabetic activity [1-5]. A. decaisneana Hance is
distributed in south China and North Vietnam and its
root is used as a folk medicine for rheumathism, lum-
bago, hepatitis, bruise, nephritis and oedema [10]. Fang
et al. [7] reported the structures of three oleanane-type
glucuronide saponins isolated from the root bark of A.
decaisneana.
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the sugar moiety were assigned from the homonuclear
Hartmann-Hahn (HOHAHA) difference and nuclear
Overhauser effect (NOE) difference spectra irradiating at
each anomeric proton signal (Tables 1 and 3). When the
signal at 65.15 (H-1 of Xyl) was irradiated, a NOE was
obtained at 64.20 and this proton signal was assigned to
H-3 of ether-linked glucose. On irradiation the signal at
85.27 (H-1 of ether-linked Gic), a NOE was obtained at
the signal at §4.26 (H-3 of Ara). When the signals at 4 5.32
(H-1 of Xyl) and 64.73 (H-1 of Ara) were irradiated,
NOESs were observed at the signal at §4.63 (H-2 of Ara)
and 6 3.24 (H-3), respectively (Table 2). In the heteronuc-
lear muitiple bond connectivity (HMBC) spectrum, long-
range '3C-'H correlations were observed between each
anomeric proton signal and sugar-linked carbon as
shown in Table 3; the structure of 3 was concluded to be
28-0-B-D-glucopyranosyl oleanolic acid 3-O-f-D-xylo-
pyranosyl-(1 — 3)-p-D-glucopyranosyl-(1 — 3)-[§-D-
xylopyranosyl-(1 — 2)]-a-L-arabinopyranoside.
Araliasaponin II (4) showed its [M + Na]* ion peak
at m/z 1098 in the FAB-mass spectrum and the elemental
analysis data was consistent with Cs3HgsO,,. The
'H and '3C NMR spectra suggested the presence of four
anomeric signals (64.74 (d, J =8 Hz); 107.3, 5.02 (d,
J=8Hz), 1053, 536 (d, J =8 Hz);, 1064, 624 (d,
J = 8 Hz); 95.7) which were assigned by a heteronuclear
single-quantum coherence (HSQC) spectrum. On acid
hydrolysis, 4 yielded oleanolic acid (3a) as an aglycone,
and D-glucose and L-arabinose in the ratio 3:1. In the
NOE difference spectra, NOEs were observed between
H-1 of Ara (64.74 (d, J = 8 Hz)] and H-3 of aglycone
(03.35(dd, J = 12,4 Hz)), H-1 of Glc (65.36 (d, J = 8 Hz))
and H-3 of Ara (64.22 (overlapped)), H-1 of Glc (65.02 (d,
J =8Hz)] and H,-6 (54.32 (overlapped); 4.70 (dd,

J =11, 2 Hz)] of ester-linked Glc. These data led us to
conclude that the structure of araliasaponin II is 28-0-§-
D-glucopyranosyl-(1 — 6)-f-D-glucopyranosyl oleanolic
acid  3-0-B-D-glucopyranosyl-(1 — 3)-a-L-arabinopyr-
anoside.

Araliasaponin III (5) showed its [M + Na]™* ion peak
at m/z 1230 in the FAB-mass spectrum and elemental
analysis data was consistent with CsgHg,0,6. The
'H and '*C NMR spectra suggested the presence of five
anomeric signals (64.74 (d, J =7 Hz);, 105.6, 5.02 (d,
J =8 Hz), 1053, 527 (d, J =8Hz); 1051, 538 (,
J =75Hz);, 105.1, 6.24 (d, J = 8 Hz); 95.7). On acid
hydrolysis compound S yielded oleanolic acid (3a),
as an aglycone, and D-glucose, D-xylose and L-arabinose
in the ratio 3:1:1. We undertook a NOE difference
and HMBC spectrum to decide the binding sites of
each sugar after assignment of the proton signals
due to a sugar moiety by HOHAHA difference spectrum
and the results are summarized in Table 3: the sugar
chain at C-3 was pg-D-glucopyranosyl-(1 — 3)-[5-D-
xylopyranosyl(1 — 2)]-a-L-arabinopyranosyl and that at
C-28 was f-D-glucopyranosyl<(1 — 6)-f-D-glucopyranosyl
group.

Araliasaponin IV (6) showed its [M + Na]™* ion peaks
at m/z 1098 in the FAB-mass spectrum and elemental
analysis data was consistent with Cs3HggO5,. The
'H and '*CNMR spectra suggested that compound
6 had four monosaccharide at C-3 and C-28 showing
four anomeric signals [84.81 (d, J = 8 Hz); 105.0, 5.34 (d,
J =8 Hz), 104.8, 5.57 (d, J =8 Hz), 1047, 631 (d,
J = 8 Hz); 95.8]. Compound 6 yielded oleanolic acid (3a)
as an aglycone and D-glucose, D-xylose (3:1). The NOE
difference and HMBC spectrum (Table 3) led us to con-
clude the structure of 6 to be 28-0-f-D-glucopyranosyl
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oleanolic acid  3-0-f-D-glucopyranosyl-(1 — 3)-[f-D-
xylopyranosyl-(1 — 2)]-f-D-glucopyranoside.

Araliasaponins V (7), C4,H760, 7, VI (8), C53H60;2,
VII (9), Cs6Hg60,; showed [M + Na]* peaks at m/z
936, 1098, 1260, respectively, in the FAB-mass spectra.
On acid hydrolysis, these compounds yielded oleanolic
acid (3a), as an aglycone, and D-galactose, D-glucose and
D-xylose in the ratio 1:1:1, 1:2:1, 1:3:1, respectively, as
a sugar moiety. NOE difference and HMBC spectrum
(Table 3) suggested that the sugar chain at C-3 was -
D-glucopyranosyl-(1 — 3)-[ 8-D-xylopyranosyl-(1 — 2)]-
B-D-galactopyranosyl in compounds 7- 9 and that C-28
was f-D-glucopyranosyl and S-D-glucopyranosyl-(1 — 6)-
B-D-glucopyranosyl in compounds 8 and 9, respectively.

Araliasaponins VIII (12), Cs;Hg,0,;, and IX (13),
C46H74016 showed a [M + Na]™* peak at m/z 1068 and
905 in the FAB-mass spectra, respectively. The 'H NMR
spectrum of compound 12 suggested the presence of five
singlet methyl protons (60.90,1.10,1.14,1.21,1.29), two
doublet methyl protons (50.91 (d, J = 6 Hz), 0.95 (d,
J =7 Hz)), a methine proton (62.53 (d, J = 11 Hz)) and
a trisubstituted olefinic proton signal (65.45 (t-like)) in
the aglycone moiety which are characteristic of an ur-
sane-type triterpene [13] and four anomeric proton sig-
nals (64.76 (d, J =7Hz), 527 (d, J =8 Hz), 537 (d,
J =8 Hz), 6.25 (d, J = 8 Hz)). The '"H NMR spectrum of
compound 13 was similar to that of 12, except for the
absence of an ester-linked glucosyl signal. Acid hydroly-
sis of compound 12 gave ursolic acid (12a), as an
aglycone, and D-glucose, D-xylose and L-arabinose in the
ratio 2:1:1, while that of compound 13 gave the same
aglycone and monosacchride in the ratio 1:1:1. The
NOE difference and HMBC spectral data led us to con-
clude the structure of compounds 12 and 13 to be 28-
O-B-D-glucopyranosyl ursolic acid 3-0-$-pD-glucopyran-
osyl-(1 - 3)-[f#-D-xylopyranosyl-(1 - 2)]-x-L-ara-
binopyranoside and ursolic acid 3-O-g-D-glucopyran-
osyl-(1 - 3)-[f#-D-xylopyranosyl-(1 — 2)]-a-L-ara-
binopyranoside, respectively.

Araliasaponin X (14), Cs53HgsO,, showed its [M +
Na]™* peak at m/z 1098 in the FAB-mass spectrum. Acid
hydrolysis gave ursolic acid (12a), and D-glucose and
L-arabinose in the ratio 3:1. The > CNMR data of the
sugar moiety were similar to those of compound 4. The
NOE and HMBC data (Table 3) also supported the
notion that the sugar linkage was the same as that of
compound 4. The structure of 14 was therefore deter-
mined to be 28-0-f-D-glucopyranosyl-(1 — 6)--D-gluco-
pyranosyl ursolic acid 3-0-8-D-glucopyranosyl-(1 — 3)-
a-L-arabinopyranoside.

Araliasaponin XI (15), Cs3Hg¢O,, showed its
[M + Na]* peak at m/z 1098 in the FAB-mass spectrum.
This compound was composed of ursolic acid (12a), one
D-xylose and three D-glucose. The !*C NMR, NOE and
HMBC data (Tables 2 and 3) confirmed that the sugar
linkage was the same as that of compound 6. The struc-
ture of 15 was therefore determined to be 28-0O-f-D-
glucopyranosyl ursolic acid 3-0-f-D-glucopyranosyl-
(1 - 3)-[B-D-xylopyranosyl-(1 — 2)]-#-D-glucopyrano-
side.

1413

This is the first report of the isolation of oleanane-type
saponins and ursane-type saponins together from Aralia
species. In our study, we could not isolate the glucuron-
ide saponins reported by Fang et al. [7] from the root
bark of the same plant.

EXPERIMENTAL

General procedures. 'H and '*CNMR spectra were
obtained with a JEOL «-400 FT NMR spectrometer and
chemical shifts were given in § with tetramethylsilane as
an internal standard at 35°. FAB-MS were recorded on
a JEOL JMS SX102 spectrometer and the mass number
was counted in frs of 0.5 and over as a unit and cut away
the rest. Optical rotations were measured with a JASCO
DIP-360 digital polarimeter. GC was performed on
a HITACHI G-3000 gas chromatograph. Preparative
and analytical HPLC were performed on a JASCO
model 800 instrument.

Extraction and isolation. A. decaisneana was collected
in Quangxi, China, in September 1993 and was identified
by Prof. Ian Mao Xiang, Guangxi Zhuangzu Zizhiqu
Institute of Traditional Chinese Medical and Materia
Medica, Nan Ning, China. A voucher specimen is depos-
ited in the Herbarium of this Institute. The dried roots
(5 kg) were extracted 3 x with EtOH-H,O (7:3) under
reflux. The extract was concd under red. pres. to give
a reddish brown gum (360g). The gum (150g) was
chromatographed on a silica gel (900 g) column and
eluted with CHC1;-MeOH-H,0 (13:7:0.16) increasing
the proportion of MeOH and H,O to give 13 frs (A-M);
5.0 g of the fr. D (15.2 g) was separated into 17 frs (a—q)
by prep. HPLC (Develosil Lop-ODS, 5x50cm x2;
MeOH-H,0 (7:3 - 4:1) linear gradient). Compounds
obtained: fr. d, 8 (375 mg); from fr. j, 7 (20 mg); fr. o, 10
(32 mg). Fr. g (1.9 g) was chromatographed on HPLC
(Develosil ODS 10/20, 5x S0cm x2; CH;CN-H,O
(13:7) recycle) to give 2 (300 mg), 3 (132 mg), 11 (135 mg),
12 (422 mg). Fr. e (184 mg) was chromatographed on
HPLC (Develosil PhA-7, 2 x 25 cm; CH3;CN-H,0 (3:7)
to give fr. 1 (70mg) and fr. 2 (75mg). Fr. 1 was
chromatographed on HPLC (YMC Pack SH-843-5 C,,
2x25cm; CH;CN-H,0O (13:27) recycle) to give
4 (30mg), 14 (32mg). Fr. 2 was chromatographed
on HPLC (YMC Pack SH-843-5 C, 2x25cm;
CH;CN-H,0 (3:7) recycle] to give 6 (40 mg), 15 (18 mg).
Fr. m (250 mg) was chromatographed on HPLC
(YMC Pack SH-843-5 C,, 2x25cm; CH;CN-H,O
(2:3) + 0.05% TFA recycle) to give 1 (112mg), 13
(90 mg). Fr. I (2.0 g) was chromatographed on HPLC
(Develosil Lop-ODS, 5x50cm x 2; MeOH-H,0O
(13:7>7:3) linear gradient) to give 5 (160 mg),
9 (435 mg).

Araliasaponin 1 (3). Amorphous powder, []3°

+17.6° (MeOH; ¢ 1.36). Found: C, 5642, H, 7.98.
Cs7Hg,055-2H,0 requires C, 56.36; H, 8.05%. FAB-
MS m/z: 1200 [M + Na]*. 'H and '3*C NMR: Tables
1 and 2.

Araliasaponin 11 (4). Amorphous powder, [«]3°

+ 55 (MeOH; ¢ 1.28). Found: C, 55.89; H, 8.10.
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Table 1. The "H NMR spectral data

Proton no. 3 4 5 6 7
Aglycone moiety
3 3.24 dd (12,4) 3.35dd (12,4) 3.25dd (11,4.5) 3.27dd (12,4) 327dd (12,4)
12 5.43 t-like 5.42 t-like 5.41 t-like 5.43 t-like 5.46 t-like
18 3.20 br dd (14,4) 3.20 br dd (14,4) 3.19 br dd (14,4) 3.20 br dd (14,4) 3.30 br dd (14,4)
23 126 1295 127s 1.27 s 1.30s
24 1.09 s 099 s 1.10s 1.08 s 1.09 s
25 0885 090s 090 s 0865 083s
26 1.09 s 1.10s 1.10s 1.09 s 098s
27 1.26 5 1.26 s 1.25s 127 s 1325
29 092s 090 s 090 s 091s 0.96 s
30 0.90 s 090 s 090 s 0.89s 1.025s
Sugar moiety at C-3
(Ara) (Ara) (Ara) (Gle) (Gal)
1 473d (8) 4744 (8) 474d (7) 4814 (8) 4814 (8)
2 4.63dd (9,8) 4.57dd (9,8) 4.66dd (9,7) 4.28* 4.71dd (9.5,8)
3 4.26* 4.22% 4.26* 4.23* 4.30*
Sa 3.64 br d (11) 3.74 br 4 (12) 3.66 br d (11) 381m 4.00*
Xyl
i 5.32d(1.5) 5.384d(7.5) 5.57d (8) 5.454d (8)
2 4.00* 4.01* 4.03* 4.03dd (8.5, 8)
3 4.06* 4.12* 4.21*
Sa 3431 (10) 3451 (10) 3.60* 343¢(11)
Gle
1 5274 (8) 5.364d (8) 5274 (8) 5.344d (8) 5.334d (8)
2 4.00* 4021t (8) 4.00* 4.03* 3.98%
3 4.20* 4.22* 4.20* 4.17* 4.21*
5 3.88m 3.98* 392m 4.02* 398m
Xyl (at C-3 of Glc)
1 5154 (8)
2 3971t (8)
3 4.06*
Sa 3.991t(10)
Sugar moiety at C-28
Gic (inner)
1 6.314d (8) 6.24d (8) 6.24 d (8) 6.31d (8)
2 4.20* 4.124dd (8.5,8) 4.12*% 4.20*
3 4.01* 4.20* 4.20*
5 4.01* 4.10m 4.15*% 4.02*
6 4.32% 4.35dd (11,5)
4.70dd (11,2) 4.70 dd (11,2)
Glc (terminal)
1 5024 (8) 5.024d (8)
2 3.98* 4.01*
3 4.17* 4.18*
5 3.87m 388m

Assignements are based on HOHAHA difference and NOE difference spectra, and coupling constants (Hz) are in parentheses.

*Overlapped.

Cs3HgsO2, 7/2H,0 requires C, 55.92; H, 8.24%. FAB-
MS m/z: 1098 [M + Nal*. 'H and !'>C NMR: Tables
1 and 2.

Araliasaponin 111 (5). Amorphous powder, [o]3°
+ 64° (MeOH; ¢ 2.59). Found: C, 53.29; H, 8.05.
CssHosO26 11/2H,0 requires C, 53.32; H, 8.10%. FAB-
MS m/z: 1230 [M + Nal*. 'H and !3C NMR: Tables
1 and 2.

Araliasaponin 1V (6). Amorphous powder, [a]3’
+ 11.9° (MeOH; ¢ 1.26). Found: C, 55.60, H, 8.11.
Cs3Hg01, - 4H,0 requires C, 55.48; H, 8.26%. FAB-
MS m/z: 1098 [M + Na]*. 'H and !*C NMR: Tables
1 and 2.

Araliasaponin V(7). Amorphous powder, [a]3’
+ 32.5° (MeOH; ¢ 2.26). Found: C, 59.52; H, 8.47.
C47H76017'2H20 requires C, 59.48; H, 8.50%. FAB-
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8 9 12 13 14 15
3.244dd (12,4) 3.26dd (12,4) 3.27dd (12,4) 3.28 dd (12,4) 3.36dd (12,4.5) 3.294d (12,4)
5.41 t-like 5.41 t-like 5.45 t-like 5.47 t-like 5.44 t-like 5.45 t-like
3.17 br dd (14, 4) 3.19 br dd (14,4) 2.534d (11) 2.63d (11) 2.51d(11) 2.52d (11)
127s 1.29 s 1.29s 1295 1.29s 1.28 5
1.07s 1.09s 1.10s 1.08 s 098 s 1.08 s
084s 088 s 090 s 0.86 s 0925 0.87 s
1.07 s 1.09s 1.145s 1.02s 1.14 s 1135
1.26s 1.26 5 1.21s 125 121s 121s
090s 0.89s 095d(7) 1.00d (6) 0.934d (6) 0974d (6.5
088s 0.89 s 0914 (6) 0.974d (6) 0.894d (6) 0914 (6)
(Gal) (Gal) (Ara) (Ara) (Ara)
4.79d (8) 4.804d (8) 4764 (7) 476 d (7) 4.74 4 (7.5) 4.82d (8)
4,68dd (9,8) 4.71dd (9,8) 4.65dd (9,7) 4.64 dd (8,7 4.56 dd (8.5,7.5) 4.28*
4.29* 4.30* 4.28* 4.25* 4.20* 4.20*
3.98* 4.00* 3.66 br d (11) 3.66 br d (12) 372 brd(12) 381m
543d(8) 5.45d (8) 5.374d (8) 5.34d (8) 5.56d (1.5)
4.00* — 401* 4.00* 4.03*
4081t (9) 4.10* 4.09¢ (8) 4.07* 4.16*
340t (11) 342: (1) 344 (10) 3431 (11) 3.59¢(10.5)
5.30d (8) 5.324d(8) 5.27d (8) 5.244d (8) 5.35d (8) 5.334d (8)
3.96* 4.00* 4.01* 3.98* 4.014dd (9,8) 4.03*
4.19* 4.20* 4.20* 4.19* 4.19* 4.20*
38Tm 388 m 392m 391m 397m 4.00*
6.284d (8) 6.23d (8) 6.25d (8) 6.18 d (8) 6.25d (8)
4.17* - 4.19* 4.12dd (9,8) 4.18*
4.25% 4.20* 4.27* 4.19* 4.26*
3.99* 4.10* 4.01* 4.09m 4.00*

4.34* 4.33*

471 br d (11)

5014 (8)
3.98%
417+
388 m

4.69 br d (11)

5.024 (8)
3.99*
4.17*
3.88m

MS m/z: 936 [M + Na]*. 'H and '*CNMR: Tables
1 and 2.

Araliasaponin VI (8). Amorphous powder, [o]3°
+21.5° (MeOH; ¢ 1.68). Found: C, 57.02; H, 8.16.
Cs3Hge05, - 2H, 0 requires C, 57.28; H, 8.16%. FAB-MS
m/z: 1098 [M + Na]™*. 'H and !3C NMR: Tables 1 and 2.

Araliasaponin VII (9). Amorphous powder, [a]3°
+ 5.5° (MeOH; ¢ 2.75). Found: C, 55.01, H, 7.98.

Cs9Ho6037-3H,0 requires C, 54.87; H, 7.96%. FAB-
MS m/z: 1260 [M + Na]*. 'H and '*C NMR: Tables
1 and 2.

Araliasaponin VIII (12). Amorphous powder, [«]3°
+ 22.6° (MeOH; ¢ 1.15). Found: C, 58.40; H, 8.21.
C52H84021 . 3/2H20 requires C, 5825, H, 8.18%. FAB-
MS m/z: 1068 [M + Na]*. 'H and '*C NMR: Tables
1 and 2.
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Table 2. The !13C NMR spectral data of compounds 3-9 and 12—-15

Carbon
no. 3 4 5 6 7 8 9 12 13 14 15
Aglycone moiety
1 38.9 389 389 38.8 38.8 389 389 39.1 39.0 39.1 39.1
2 26.7 26.7 268 26.6 26.7 26.7 26.8 26.8 26.8 26.8 26.7
3 89.3 88.7 89.2 89.6 89.5 89.5 89.5 89.3 89.3 88.8 89.7
4 39.8 39.7 39.8 39.7 39.8 39.8 39.8 398 399 40.2 39.7
5 56.1 56.0 56.1 56.0 56.0 56.0 56.0 56.1 56.1 56.0 56.0
6 18.6 18.6 18.6 18.6 18.6 18.6 18.6 18.6 18.6 18.6 18.6
7 332 332 331 332 333 332 332 336 336 336 336
8 40.0 40.0 40.0 40.0 39.8 40.0 40.0 39.2 395 39.6 40.2
9 482 48.2 482 48.1 48.1 48.1 48.1 481 48.1 48.1 481
10 37.1 371 37.1 37.0 371 371 37.0 37.0 37.0 37.0 369
11 23.5 23.5 235 23.5 238 235 235 23.7 237 237 237
12 1233 1230 1230 1230 1233 1230 1229 1262 1257 1261 1262
13 1442 1442 1442 1442 1450 1442 1442 1385 1393 1385 1385
14 422 422 422 422 4272 422 422 426 426 42.6 426
15 283 284 283 28.3 284 284 283 28.7 28.8 28.8 28.7
16 239 239 239 23.8 238 239 23.8 24.7 25.0 247 24.7
17 470 471 471 47.1 46.7 471 47.1 484 48.1 48.5 484
18 41.8 418 41.7 41.8 42.1 418 41.8 534 53.6 53.3 53.4
19 46.3 463 46.3 46.3 46.6 46.3 46.4 394 39.6 394 394
20 30.8 308 30.8 30.8 310 30.8 30.8 40.2 40.1 39.1 39.1
21 34.1 341 34.1 34.1 343 34.1 34.1 309 312 319 309
22 326 326 328 326 333 326 326 36.8 375 369 36.8
23 279 28.2 279 279 279 279 279 280 28.0 28.3 279
24 16.5 17.0 16.5 16.5 16.5 16.6 16.5 16.6 16.6 17.0 16.6
25 15.6 15.7 157 15.6 15.5 15.6 15.6 15.8 157 15.9 158
26 17.5 17.6 17.6 17.5 174 17.5 17.6 17.7 17.6 17.8 174
27 26.1 26.1 26.1 26.2 26.2 26.2 26.2 238 240 238 238
28 1764 1766 1765 1765 1804 1765 1765 1762 1799 1763 1762
29 332 332 331 332 333 332 332 174 17.5 17.4 17.7
30 237 23.7 23.7 239 238 237 237 213 215 21.3 213
Sugar moiety
at C-3 (Ara) (Ara) (Ara) (Gl) (Gal) (Gal) (Gal) (Ara} (Ara) (Ara) (Glc)
1 1056 1073 1056 1050 1055 1055 1055 1056 1056 1073 105.1
2 773 719 71.5 79.0 77.4 77.4 77.4 774 774 71.9 78.9
3 83.6 84.2 83.7 88.9 84.9 849 84.9 83.7 83.7 84.2 88.9
4 68.8 69.3 68.9 70.2 69.8 69.8 69.8 689 68.8 69.3 703
5 66.0 67.0 66.2 77.8 76.2 76.3 76.2 66.1 66.1 66.9 77.8
6 62.4 624 62.4 624 62.5
Xyl
1 105.0 1051 1047 1049 1050 1049 1051 105.1 104.7
2 76.1 76.0 76.3 76.2 76.1 76.1 76.0 76.0 76.3
3 78.9 79.0 79.4 79.1 79.1 79.1 79.0 79.0 79.5
4 71.3 71.4 71.4 71.4 71.4 714 71.3 714 71.5
5 67.0 672 67.3 67.1 67.1 67.1 671 67.2 673
Gic
1 1047 1064 1051 1048 1052 1052 1052 1051 1051 1063 10438
2 744 75.8 75.3 754 754 754 754 753 753 75.8 75.4
3 87.3 784 78.4 78.6 78.3 783 78.3 78.4 78.3 78.4 78.6
4 69.5 717 71.7 71.7 7.7 71.7 71.6 71.6 71.6 71.2 717
5 79.9 78.7 78.5 78.7 78.5 78.4 78.4 78.5 78.4 78.7 78.6
6 62.2 62.8 62.6 62.7 62.6 62.6 62.6 626 62.5 62.8 62.7
Xyl (at C-3 of Glc)
1 106.1
2 75.4
3 78.1
4 709
5

672
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Table 2. Continued

Carbon
no. 3 4 5 6 7 8 9 12 13 14 15
Glc (inner)
1 95.8 95.7 95.7 95.8 95.8 95.7 95.8 95.7 95.8
2 74.2 74.0 74.0 74.2 74.2 74.0 74.1 73.9 74.1
3 78.9 78.8 78.8 79.0 789 78.8 78.9 78.8 78.9
4 71.3 711 71.1 713 713 71.1 713 71.2 71.4
S 79.3 78.0 78.0 793 79.3 78.0 79.2 78.0 79.2
6 62.3 69.5 69.5 62.4 62.3 69.5 62.4 69.7 62.4
Glc (terminal)
1 1053 1053 105.3 105.3
2 75.2 75.2 75.2 75.3
3 78.4 78.3 78.4 78.4
4 71.7 71.7 71.6 71.7
S 78.4 78.4 784 78.4
6 62.8 62.7 62.7 62.8

Assigned by HSQC and HMBC spectra.

Table 3. The NOE and HMBC correlation of compounds 3-9, 12-15

Sugar moiety at C-3

Sugar moiety at C-28

NOE* HMBC* NOE* HMBCt
Compound Proton (proton} (carbon) Proton (proton) (carbon)
3 Ara-1 Agl-3 Agl-3 Glcipe-1 Agl-28
Gle-1 Ara-3 Ara-3
Xyl-1 Ara-2 Ara-2
Xyl-1 Gle-3 Gle-3
4 Ara-1 Agl-3 Agl-3 Glc;po-1 Agl-28
Gle-1 Ara-3 Ara-3 Gle~1 Glcinn-6,6' Glcjpy-6
5 Ara-1 Agl-3 Agl-3 Glc;po-1 Agl-28
Gle-1 Ara-3 Ara-3 Gle,-1 Glcinn-6,6' Glejpe-6
Xyl-1 Ara-2 Ara-2
6 Glcjpa-1 Agl-3 Agl-3 Gle-1 Agl-28
Gley-1 Glcipe-3 Glcipa-3
Xyl-1 Glcipe-2 Glcjna-2
7 Gal-1 Agl-3 Agl-3
Gle-1 Gal-3 Gal-3
Xyl-1 Gal-2 Gal-2
8 Gal-1 Agl-3 Agl-3 Gle-1 Agl-28
Gile-1 Gal-3 Gal-3
Xyl-1 Gal-2 Gal-2
9 Gal-1 Agl-3 Agl-3 Glgip,-1 Agl-28
Gle-1 Gal-3 Gal-3 Gley,,-1 Glcjpo-6,6' Glcjpe-6
Xyl-1 Gal-2 Gal-2
12 Ara-1 Agl-3 Agl-3 Gle-1 Agl-28
Gle-1 Ara-3 Ara-3
Xyl-1 Ara-2 Ara-2
13 Ara-1 Agl-3 Agl-3
Gile-1 Ara-3 Ara-3
Xyl-1 Ara-2 Ara-2
14 Ara-1 Agl-3 Agl-3 Gleiga-1 Agl-28
Gle-1 Ara-3 Ara-3 Gle,-1 Glcjpy-6,6" Glciny-6
15 Glcjp,-1 Agl-3 Agl-3 Glc-1 Agl-28
Gley,-1 Glejpe-3 Glejpe-3
Xyl-1 Glejpa-2 Glcign-2

inn: inner; ter: terminal.
*The NOEs were observed also at H-3 and H-5« of the sugar which anomeric proton was irradiated.

tThe "Jc_y = 8 Hz was used for HMBC spectrum.
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Araligsaponin 1X (13). Amorphous powder, [a]3°
+16.7° (MeOH; ¢ 0.33). Found: C, 58.12; H, 8.56.
C46H74016° 7/2H,0 requires C, 58.39; H, 8.63%. FAB-
MS m/z: 905 [M + Na]*. 'H and '*CNMR: Tables
1 and 2.

Araliasaponin X (14). Amorphous powder, [x]3°
+ 5.6° (MeOH; ¢ 1.53). Found: C, 55.20; H, 8.30.
Cs3Hg603,-9/2H,0 requires C, 55.05; H, 8.28%. FAB-
MS m/z: 1098 [M 4+ Na]*. 'H and '3C NMR: Tables
1 and 2.

Araliasaponin  XI (15). Amorphous powder, [«]3°
+8.2° (MeOH; ¢ 0.79). Found: C, 55.68, H, 847.
Cs3HggO,,-4H,0 requires C, 55.48; H, 8.26%. FAB-MS
m/z: 1098 [M + Na]™*. 'H and '3C NMR: Tables 1 and 2.

Acid hydrolysis of 3-9 and 12-15. Compound 3 (44 mg)
was refluxed with 5% H,SO, (1.5 ml) and dioxane (3 ml)
for 4 hr. The reaction mixture was diluted with H,O and
extracted 3 x with EtOAc. The EtOAc layer was washed
with H,O and concd. The residue was subjected to HPLC
(YMC Pack D-ODS-7, 2x 25 cm; CH,CN-H,0 (4:1) +
0.05% TFA) to give oleanolic acid (3a) (8.4 mg); the H,O
layer was passed through an Amberlite IRA-60E column.
Compound 12 (60 mg) was treated in the same manner to
give ursolic acid (12a) (23 mg). Compounds 4-9 and 13-15
(each 1 mg) were heated with 5% H,SO, (0.05 ml) and
dioxane (0.1 ml) at 100° for 2 hr. After dilution with H,0O,
the reaction mixture was extracted 2 x with EtOAc and the
H,O layer was passed through an Amberlite IRA-60E
coloum. From the EtOAc layer of compounds 4-9, ole-
anolic acid (3a) was detected by HPLC (YMC Pack R-
ODS-7, 4.6 mm x 25 cm, MeOH-H,0 (90:10) + 0.05%
TFA; flow rate, 1.0 mlmin~ !, UV 205 nm, R, 12.4 min) and
from that of compounds 13-15, ursolic acid (12a) was
detected under the same conditions, R,, 12.8 min. From the
H,O layer, each monosacchride was detected as the alditol
acetate [14] and as the thiazolidine derivative [15] by GC.
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