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Steroidal Glycosides from the Fruits of Solanum viarum
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Three new steroidal glycosides, named solaviasides A, B, and C, have been isolated from the fruits of
Solanum viarum DuUNAL (syn. S. khasianum var. chatterjeeanum, Solanaceae), along with seven known ones. Their
chemical structures were determined on the basis of spectroscopic data and chemical evidence.
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Solanum viarum DuNAL (syn. S. khasianum var. chatter-
jeeanum, Solanaceae) is a major source of steroidal raw ma-
terial, and four glycosides of solasodine and diosgenin are re-
ported to occur in its fruits and roots, respectively.” As part
of a continuing study of the steroidal constituents of solana-
ceous plants,” we now describe the isolation and structural
elucidation of three new steroidal glycosides and seven
known steroidal glycosides from the fruits of S. viarum.

The MeOH extract of the fruits of S. viarum was succes-
sively subjected to Diaion HP20, silica gel, Sephadex LH-20,
and Chromatorex octadecyl silica (ODS) column chromatog-
raphy as well as HPLC on ODS, to afford ten steroidal glyco-
sides (1—10).

Compounds 4—10 were identified as P-d [pregna-5,16-
dien-33-01-20-one  3-O-o-L-rhamnopyranosyl-(1—2)-O-[ a-
L-rhamnopyranosyl-(1—4)]-B-p-glucopyranoside] (4),>* so-
lamargine (5),*% solasonine (6),” indioside C (7),® proto-
dioscin (8),*” anguivioside XV (9),%” and aculeatiside A
(10),'” respectively, based on comparison with their physical
and spectral data with authentic samples or those already re-
ported (Fig. 1).

Compound 1, named solaviaside A, was obtained as an
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amorphous powder and exhibited an [M+Na]" ion peak at
m/z 1057 in positive FAB-MS. The molecular formula of 1
was determined to be Cs;HgO,, by high resolution (HR)-
positive FAB-MS. The 'H-NMR spectrum of 1 showed sig-
nals corresponding to two tertiary methyl groups (& 1.08,
0.73); four secondary methyl groups [8 1.78 (d, J=6.0 Hz),
1.63 (d, J/=6.5Hz), 1.19 (d, J=6.5Hz), 1.05 (d, J=6.0 Hz)],
two of which were assignable to H;-6 of rhamnosyl groups;
one olefinic proton [§ 5.36 (d, J=4.5Hz)]; and four mono-
saccharide groups. The *C-NMR spectrum of 1, which con-
tained signals assignable to two olefinic carbons (& 140.8,
122.0) and four anomeric carbons (& 104.9, 102.9, 102.0,
100.3), displayed 51 carbon signals. These 'H- and '*C-NMR
signals were assigned in detail with the help of '"H-'H corre-
lation spectroscopy (COSY), heteronuclear multiple quantum
coherence (HMQC), and heteronuclear multiple bond corre-
lation (HMBC) spectra, and the planar structure of 1 was de-
termined (Fig. 2). The '>*C-NMR data of the A and B rings of
the aglycone moiety and the sugar moiety were considerably
similar to those of 8, and nuclear Overhauser effect (NOE)
correlations were observed between H-14 and H-17, H;-18
and H-20, and H;-18 and H;-21 in the nuclear Overhauser ef-
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Fig. 2. 'H-C Long-Range Correlations Observed for 1-—3 in the HMBC
Spectra (in Pyridine-ds, 500 MHz)

fect spectroscopy (NOESY) spectrum of 1.

On acidic hydrolysis, 1 afforded p-glucose and L-rhamnose
along with a sapogenol (1a), whose "H-NMR data were more
similar to those of (255)-cholest-5-ene-3 3,22 3,26-triol rather
than those of its 22-epimer, except that the signals corre-
sponded to H,-26.'"" Further, Agrawal has reported that the
difference [AS (8Ha-26—6Hb-26)] among the 'H-NMR
chemical shifts for geminal protons of the glycosyloxy meth-
ylene group of furostane-type glycosides reflects the orienta-
tion of the 27-methyl group, and the difference (AJ) is usu-
ally greater than 0.57 ppm in 255 compounds and less than
0.48 ppm in 25R compounds.'? Although 1 is a cholestane-
type glycoside, the structure of its side chain moiety (C-23—
C-27) is the same as those of furostane-type glycosides.
Therefore, we tried to determine the configuration at C-25 of
1 by applying this empirical rule.'” The chemical shifts of
signals due to H,-26 in the 'H-NMR spectrum of 1 were sim-
ilar to those observed for 25R furostane-type glycosides, and
their difference (AS) was 0.32ppm. From the above evi-
dence, the configuration at C-25 was deduced to be R. Thus,
1 was determined to be 3-O-a-L-rhamnopyranosyl-(1—2)-O-
[o-L-rthamnopyranosyl-(1—4)]-B-p-glucopyranosyl-25R-
cholest-5-ene-3 3,22 3,26-triol 26-O-f-p-glucopyranoside.

Compound 2, named solaviaside B, was obtained as an
amorphous powder. The molecular formula of 2 was deter-
mined to be Cs,HgO,, by HR-positive FAB-MS. In the 'H-
NMR spectrum, signals corresponding to two tertiary methyl
groups (6 1.05, 0.84), two secondary methyl groups [8 1.08
(d, J=7.5Hz), 1.05 (d, J=7.0Hz)], one methoxyl group (8
3.36), one olefinic proton [ 5.30 (brd, J=4.5Hz)], and four
monosaccharide groups similar to those of 1 were observed.
The *C-NMR spectrum of 2 exhibited 52 carbon signals,
including those corresponding to two olefinic carbons (&
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Fig. 3. Selected NOE Correlations Observed for 2 in the NOESY Spec-
trum (in Pyridine-ds, 500 MHz)

140.9, 121.7), one acetal carbon (& 119.1), four anomeric
carbons (6 104.9, 103.0, 102.0, 100.4), and one methoxyl
carbon (9 50.4). These signals were assigned with the help of
2D-NMR techniques as done for 1, and the planar structure
of 2 was elucidated (Fig. 2). In the >C-NMR spectrum of 2,
compared with that of 1, the signals corresponding to the A
and B rings of the aglycone moiety and the sugar moiety
were almost superimposable; in addition, the chemical shift
difference (AS: 0.32ppm) of the signals corresponding to
H,-26 was similar to that observed for 1. Further, key NOE
correlations were observed between Ha-15 and the methoxyl
group, HB-15 and H;-18, H;-18 and H-20, and H,-18 and H-
22 in the NOESY spectrum of 2 (Fig. 3). Thus, 2 was con-
cluded to be 3-O-a-L-rhamnopyranosyl-(1—2)-O-[o-L-
rhamnopyranosyl-(1—4)]-B-p-glucopyranosyl-22S,25R-
furost-5-ene-16 o-methoxy-33,26-diol  26-O-f3-p-glucopyra-
noside. Previously, an analogous compound, tribol (11), to 2
was isolated as natural product.? Therefore, the mehoxyl
group at C-16 in 2 might be artificially formed via reaction
of hemiketal group with MeOH during the extraction and/or
isolation procedures.

Compound 3, named solaviaside C, was obtained as an
amorphous powder, and its positive FAB-MS showed an
[M+Na] " ion peak at m/z 1055. The molecular formula of 3
was determined to be C;)Hg,0,, by HR-positive FAB-MS.
The 'H-NMR spectrum of 3 showed signals corresponding to
three tertiary methyl groups (6 1.40, 1.05, 0.80), two second-
ary methyl groups [§ 1.67 (d, J=6.0Hz), 1.08 (d, J=6.5
Hz)], one olefinic proton [§ 5.32 (brs)], and four anomeric
protons [d 6.22 (brs), 5.01 (d, J=7.5Hz), 4.96 (d, J=7.5
Hz), 4.94 (d, J=7.5Hz)]. The *C-NMR spectrum of 3 con-
sisted of 50 carbon signals, including two corresponding to
olefinic carbons (8 140.8, 121.6), one to an acetal carbon (&
120.1), and four to anomeric carbons (6 106.5, 105.2, 102.0,
100.4). These NMR signals were assigned in detail by using
the 2D-NMR spectra. The assigned *C-NMR data of the
aglycone moiety and the sugar moiety were considerably
similar to those of 10 and 7, respectively. In addition, 3 af-
forded p-glucose, p-galactose, D-xylose, L-rhamnose, and
isonuatigenin'®'¥ on acidic hydrolysis. On the basis of these
data, 3 was determined to be 3-O-o-L-rhamnopyranosyl-
(1-2)-0-[ B-p-xylopyranosyl-(1—3)]- -p-galactopyranosyl-
nuatigenin 26-O-f-p-glucopyranoside.

To the best of our knowledge, 1—3 are new compounds,
and the isolation of 4—10 from S. viarum is described here
for the first time.
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Experimental

All instruments and materials used were the same as those cited in a pre-
vious report,'” unless otherwise specified.

Plant Material The fruits of S. viarum were collected in the Medical
Plant Garden of Kumamoto University, Kumamoto Prefecture, Japan, in De-
cember 2003, and identified by Professor Toshihiro Nohara, Faculty of Phar-
maceutical Sciences, Sojo University.

Extraction and Isolation The fresh fruits of S. viarum (3.05kg) were
extracted with MeOH at room temperature, and the solvent was removed
under reduced pressure to give a syrup (192.8 g). The MeOH extract was
chromatographed over Diaion HP20 column (H,O, MeOH, 50% aceone,
acetone) to afford fractions (frs.) 1—4. Fraction 2 (38.0 g) was subjected to
silica gel column chromatography (CC) [Merck. Art. 7734, CHCl,-MeOH-
H,0 (14:2:0.1, 10:2:0.1, 8:2:0.2, 6:4:1, 0:1:0)] to afford frs. 2.1—
2.7. Chromatography of fr. 2.4 over Chromatorex ODS column (60%
MeOH, 70% MeOH, 80% MeOH, 90% MeOH, MeOH) produced frs.
2.4.1—2.4.5 and 5 (6569 mg). Fraction 2.4.2 (1735mg) was successively
subjected to Chromatorex ODS CC (60% MeOH, 70% MeOH, 80% MeOH,
90% MeOH, MeOH) and HPLC (column, COSMOSIL 5C18 AR-II, Nacalai
Tesque, Inc., 20 mm X250 mm; solvent, 80% MeOH) to afford fr. 2.4.2.1
(16 mg), 3 (8mg) and 5 (14 mg). Fraction 2.4.4 (1239 mg) was chromato-
graphed over Chromatorex ODS column (60% MeOH, 70% MeOH, 80%
MeOH, 90% MeOH, MeOH) to produce frs. 2.4.4.1—2.4.4.5 and 5 (69 mg).
Fractions 2.4.4.1 (47 mg), 2.4.4.3 (107 mg), and 2.4.4.4 (494 mg) were each
subjected to HPLC (70% MeOH) under the conditions similar to those used
for fr. 2.4.2 to afford 2 (14 mg) from fr. 2.4.4.1, fr. 2.4.4.3.1 from fr. 2.4.4.3,
and 10 (18 mg) and 8 (19mg) from fr. 2.4.4.4. Chromatography of fr.
24.43.1 (65mg) over silica gel column [Merck. Art. 9385, CHCl,—
MeOH-H,0 (10:2:0.1, 8:2:0.2, 0:1:0)] produced 4 (25mg). Fraction
2.5 (15.6 g) was subjected to Chromatorex ODS CC (65% MeOH, 70%
MeOH, 80% MeOH, 90% MeOH, MeOH) to afford frs. 2.5.1—2.5.5. Frac-
tion 2.5.1 (11.04 g) was successively subjected to Chromatorex ODS CC
(50% MeOH, 60% MeOH, 70% MeOH), silica gel CC [Merck. Art. 9385,
CHC1;-MeOH-H,O (10:2:0.1, 8:2:0.2, 7:3:0.5, 6:4:1, 0:1:0)], and
HPLC under the same conditions as those used for fr. 2.4.4.1 to afford
fr. 2.5.1.1 and fr. 2.5.1.2 (25mg). Fraction 2.5.1.1 (270mg) was chro-
matographed over Chromatorex ODS column (60% MeOH, 70% MeOH,
80% MeOH, 90% MeOH, MeOH) to produce frs. 2.5.1.1.1—2.5.1.1.3.
HPLC (fr. 2.5.1.1.1, 80% MeOH; fr. 2.5.1.1.3, 75% MeOH) of fr. 2.5.1.1.1
(127mg) and fr. 2.5.1.1.3 (124 mg) under the conditions similar to those
used for fr. 2.4.4.1 yielded 6 (43 mg) from fr. 2.5.1.1.1 and 9 (45 mg) from
fr. 2.5.1.1.3. Fraction 2.5.2 (3.1 g) was subjected to silica gel CC [Merck.
Art. 9385, CHCl,-MeOH-H,O (14:2:0.1, 10:2:0.1, 8:2:0.2, 7:3:0.5,
6:4:1, 0:1:0)] to afford frs. 2.5.2.1—2.5.2.6. Fractions 2.5.2.3 (150 mg)
and 2.5.2.5 (1945mg) were each successively subjected to Chromatorex
ODS CC (50% MeOH, 60% MeOH, 65% MeOH, 70% MeOH, 80% MeOH,
90% MeOH, MeOH) and HPLC (fr. 2.5.2.3, 75% MeOH; fr. 2.5.2.5, 65%
MeOH) under the conditions similar to those used for fr. 2.4.4.1 to produce
5 (106 mg) from fr. 2.5.2.3 and 7 (94mg) from fr. 2.5.2.5. Fraction 2.5.3
(1.6 g) was successively subjected to silica gel CC [Merck. Art. 9385,
CHC1;-MeOH-H,O (10:2:0.1, 8:2:0.2, 7:3:0.5, 6:4:1, 0:1:0)] and
HPLC under the same conditions as those used for fr. 2.5.2.3 to afford 6
(84 mg). Fraction 2.5.5 (3.0 g) was successively subjected to silica gel CC
[Merck. Art. 9385, CHCl;-MeOH-H,0 (14:2:0.1, 10:2:0.1, 8:2:0.2,
6:4:1, 0:1:0)], Chromatorex ODS CC (60% MeOH, 70% MeOH, 80%
MeOH, 90% MeOH, MeOH), and HPLC under the same conditions as those
used for fr. 2.4.4.1 to afford 1 (29 mg), 10 (18 mg), and 3 (72 mg).

1: Amorphous powder. [o]3' —90.3° (¢=3.3, pyridine). Positive FAB-MS
m/z: 1057 [M+Na]*. HR-positive FAB-MS m/z: 1057.5630 [M+Na]"
(Caled for Cy,Hg,0,,Na: 1057.5559). "H-NMR (in pyridine-ds, 500 MHz) &:
6.38 (1H, s, H-1 of Rha), 5.85 (1H, s, H-1 of Rha’), 5.36 (1H, d, /=4.5Hz,
H-6 of Ag), 4.85 (1H, d, /=8.0Hz, H-1 of Glc¢'), 4.68 (1H, brs, H-2 of
Rha), 4.68 (1H, s, H-2 of Rha'), 4.96 (1H, d, J=7.5Hz, H-1 of Glc), 4.85
(1H, d, J/=7.5Hz, H-1 of Glc'), 4.85 (1H, d, /=3.5Hz, H-2 of Rha), 4.70
(1H, d, J=3.0Hz, H-2 of Rha’), 4.64 (1H, dd, /=3.5, 9.5 Hz, H-3 of Rha),
4.58 (1H, dd, J=2.5, 12.0 Hz, Ha-6 of Glc'), 4.56 (1H, dd, /=3.0, 9.5 Hz, H-
3 of Rha'), 4.35 (1H, dd, J=9.5, 9.5 Hz, H-4 of Rha"), 4.28 (1H, dd, J=8.5,
8.5Hz, H-3 of Glc¢’), 4.10 (1H, dd, /=3.0,12.0 Hz, Hb-6 of Glc), 4.06 (1H,
dd, J/=8.0, 9.0 Hz, H-3 of Glc'), 3.97 (1H, dd, J=6.5, 9.0 Hz, Ha-26 of Ag),
3.65 (1H, dd, J=5.5, 9.0 Hz, Hb-26 of Ag), 2.82 (1H, brdd, /=3.0, 13.0 Hz,
Ha-4 of Ag), 2.74 (1H, dd, J=13.0, 13.0Hz, Hb-4 of Ag), 1.78 (3H, d,
J=6.0Hz, H;-6 of Rha), 1.63 (3H, d, /=6.0 Hz, H;-6 of Rha’), 1.19 (3H, d,
J=6.5Hz, H;-21 of Ag), 1.08 (3H, s, H;-19 of Ag), 1.05 (3H, d, J=6.5Hz,
H,-27 of Ag), 0.73 (3H, s, H,-18 of Ag). '*C-NMR data: see Table 1.
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Table 1. '*C-NMR Spectral Data for 1—3 (in Pyridine-ds, 125 MHz)
1 2 3 1 2 3
Ag-1 37.6 37.5 374 Gle-1 1003 100.4
2 30.2 30.2 30.0 2 779 77.9
3 78.2 78.2 77.5 3 785 78.5
4 39.0 39.0 38.7 4 788 78.9
5 1408 1409 1408 5 769 76.9
6 1220 1217 1216 6 614 61.4
7 323 322 322 Gal-1 100.4
8 322 314 31.5 3 76.2
9 50.5 50.1 50.2 3 84.9
10 37.0 37.2 37.0 4 70.1
11 214 20.8 21.0 5 74.9
12 40.2 38.9 39.8 6 62.1
13 42.4 41.3 40.4 Rha-1 102.0 102.0 102.0
14 57.0 55.5 56.3 2 725 72.5 723
15 24.6 353 32.1 3 728 72.8 72.7
16 282  119.1 809 4 741 74.2 74.0
17 53.1 72.4 62.3 5 695 69.5 69.3
18 12.0 13.8 16.1 6 18.6 18.6 18.5
19 19.4 19.4 19.3 Rha’-1 1029 103.0
20 41.5 342 384 2 727 72.7
21 12.5 17.3 15.0 3 725 72.5
22 73.0 87.5 120.1 4 739 73.9
23 33.8 30.0 33.1 5 704 70.5
24 31.2 32.0 33.8 6 185 18.5
25 344 34.2 83.8 Xyl-1 106.5
26 75.3 75.1 77.3 2 74.5
27 17.6 17.7 243 3 78.1
OCH, 50.4 4 70.8
5 66.9
Gle'-1 1049 1049 1052
2 752 75.3 75.2
3 786 78.7 78.3
4 718 71.8 71.5
5 718 78.0 78.2
6 629 62.9 62.6

8 in ppm from tetramethylsilane (TMS). Glc, glucopyranosyl; Gal, galactopyranosyl;
Rha, rhamnopyranosyl; Xyl, xylopyranosyl; Ag, aglycone moiety.

2: Amorphous powder. []]' —70.3° (¢=0.9, pyridine). Positive FAB-MS
m/z: 1085 [M+Na]*. HR-positive FAB-MS m/z: 1085.5560 [M+Na]*
(Caled for Cy,Hg,0,,Na: 1085.5508). "H-NMR (in pyridine-ds, 500 MHz) &:
637 (IH, s, H-1 of Rha), 5.83 (1H, s, H-1 of Rha’), 5.30 (1H, brd,
J=4.5Hz, H-6 of Ag), 4.86 (1H, d, J=8.1 Hz, H-1 of Glc"), 4.81 (1H, d,
J=3.5Hz, H-2 of Rha), 4.67 (1H, J=3.5Hz, H-2 of Rha’), 4.61 (1H, dd,
J=3.5, 9.0Hz, H-3 of Rha), 4.55 (1H, dd, /=2.5, 12.0 Hz, H-6 of Glc'),
4.52 (1H, dd, J=3.5, 9.0 Hz, H-3 of Rha’"), 4.08 (1H, dd, J=3.5, 12.0 Hz, H-
6 of Glc), 4.04 (1H, dd, /=8.0, 9.0Hz, H-2 of Glc¢’), 3.98 (1H, dd, J=7.5,
9.5 Hz, Ha-26 of Ag), 3.86 (1H, m, H-3 of Ag), 3.68 (1H, dd, J=5.5, 9.0 Hz,
Hb-26 of Ag), 3.36 (3H, s, OCH,), 2.78 (1H, brdd, J=3.5, 13.5 Hz, Ha-4 of
Ag), 2.71 (1H, brdd, J=13.5, 13.5Hz, Hb-4 of Ag), 2.25 (1H, m, H-20 of
Ag), 2.12 (1H, dd, J=6.5, 12.0Hz, H-15 of Ag), 1.96 (1H, d, J=3.0 Hz, H-
17 of Ag), 1.75 (3H, d, J=6.5 Hz, H,-6 of Rha), 1.62 (3H, d, J=6.5 Hz, H,-6
of Rha'), 1.08 (3H, d, /=7.5 Hz, H,-21 of Ag), 1.05 (3H, d, J=7.0 Hz, H;-27
of Ag), 1.05 (3H, s, H;-19 of Ag), 0.84 (3H, s, H,-18 of Ag). *C-NMR data:
see Table 1.

3: Amorphous powder. [@]3' —73.2° (¢=8.0, pyridine). Positive FAB-MS
m/z: 1055 [M+Na]*. HR-positive FAB-MS m/z: 1055.5056 [M+Na]*
(Caled for Cy,Hg,0,,Na: 1055.5039). "H-NMR (in pyridine-ds, 500 MHz) &:
6.22 (1H, s, H-1 of Rha), 5.32 (1H, brs, H-6 of Ag), 5.01 (11, d, J=7.5 Hz,
H-1 of Xyl), 4.96 (1H, d, J=7.5 Hz, H-1 of Gal), 4.94 (1H, d, J=7.5Hz, H-1
of Glc'), 490 (1H, dq, J=9.0, 6.0Hz, H-5 of Rha), 4.86 (IH, brd,
J=3.0Hz, H-2 of Rha), 4.76 (1H, brd, /=2.0 Hz, H-4 of Gal), 4.57 (1H, dd,
J=3.0, 9.0 Hz, H-3 of Rha), 4.52 (1H, dd, /=2.0, 11.5Hz, Ha-6 of Glc’),
4.02 (1H, dd, J=8.0, 8.5Hz, H-2 of Glc"), 3.89 (1H, d, J/=9.5Hz, Hb-27 of
Ag), 3.62 (1H, dd, J=10.5, 10.5Hz, Hb-5 of Xyl), 2.80 (1H, brdd, J=4.0,
12.5Hz, Ha-4 of Ag), 2.73 (1H, brdd, J=12.5, 12.5Hz, Hb-4 of Ag), 1.67
(3H, d, J=6.0Hz, H;-6 of Rha), 1.40 (3H, s, H,-27 of Ag), 1.08 (3H, d,
J=6.5Hz, H;-21 of Ag), 1.05 (3H, s, H;-19 of Ag), 0.80 (3H, s, H;-18 of
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Ag). PC-NMR data: see Table 1.

Acidic Hydrolysis of 1—3 Compound 1 (11 mg) in 2m HCI (2 ml) was
heated at 95°C for 2h. The reaction mixture was diluted with H,O (4 ml)
and then extracted with BuOH (5ml). The aqueous layer was neutralized
with Amberlite MB-3 (Organo Co.) and then evaporated under reduced pres-
sure to produce a monosaccharide fraction (4.0 mg), which was extracted
with MeOH. The MeOH extract was analyzed by HPLC under the following
conditions (condition 1): column, Shodex RS-Pac DC-613 (6.0 mmX150
mm, Showa Denko); solvent, CH;CN-H,O (3 : 1); flow rate, 1.0 ml/min; col-
umn temperature, 70 °C; detector, JASCO OR-2090 plus; pump, JASCO
PU-2080; and column oven, JASCO CO-2060. On the basis of the retention
time (fz) and optical activity of the monosaccharides, they were determined
to be L-rhamnose [#; (min) 4.3; optical activity, negative] and p-glucose [,
(min) 6.6; optical activity, positive]. The BuOH extract was subjected to sil-
ica gel CC [Merck Art. 9385, hexane—acetone (10:1, 5:1, 2:1, 1:1)] to
yield 1a (3 mg).

Following above procedure, 2 (5mg) and 3 (15 mg) were each subjected
to acid hydrolysis to yield monosaccharide fractions. The component mono-
saccharides were analyzed by HPLC (condition 1): L-rthamnose [f; (min) 4.2;
optical activity, negative] and p-glucose [#; (min) 6.7; optical activity, posi-
tive] were detected from 2; and L-rthamnose [#; (min) 4.2; optical activity,
negative], p-xylose [f; (min) 5.1; optical activity, positive], p-glucose [ty
(min) 6.6; optical activity, positive], and p-galactose [#; (min) 7.5; optical
activity, positive] from 3. The BuOH extract derived from 2 exhibited the
presence of isonuatigenin'” (; 24.79 min) on HPLC analysis [column,
COSMOSIL 5C18 AR-II (4.6 mmX250 mm, Nacalai Tesque, Inc.); solvent,
85% MeOH; flow rate, 1.0ml/min; column temperature, 40 °C; detector,
SHIMADZU RID-10A; pump, SHIMADZU LC-10AD; and column oven,
SHIMADZU CTO-6A]. However, the BuOH extract derived from 3 exhib-
ited several spots by TLC, and the aglycone of 3 could not be obtained.

1a: Amorphous powder. [@]3* —11.2° (¢=0.3, MeOH). '"H-NMR (in pyri-
dine-ds, 500 MHz) &: 5.42 (1H, d, J=4.5 Hz, H-6), 3.97 (1H, brdd, J=5.5,
8.0Hz, H-22), 3.87 (1H, m, H-3), 3.82 (1H, dd, J=6.0, 10.5Hz, Ha-26),
3.74 (1H, dd, J=6.0, 10.5 Hz, Hb-26), 1.20 (3H, d, J=6.5Hz, H;-21), 1.16
(3H, d, J=6.5Hz, H,;-27), 1.08 (3H, s, H;-19), 0.76 (3H, s, H;-18).
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