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Abstract
polygalasaponin XXXV (VI), were isolated from the root of Polygala arillata Buch. -Ham.. The structures

Six new oleanane-type saponins, arilloside A-F (1 ~ W), along with a known saponin,

of these new compounds were elucidated as 3-O-8-D-glucopyranosyl presenegenin 28-O-3-D-xylopyranosyl (1
~*4)-a-L-rhamnopyranosyl (1-+2)-(3, 4-di-O-acetyl)-B-D-fucopyranoside ( I ); 3-O-8-D-glucopyranosyl pre-
senegenin 28-O-f-D-xylopyranosyl (1—3)-8-D-xylopyranosyl (1—4)-a-L-rhamnopyranosyl (1—2)-8-D-fu-
copyranoside( I ); 3-O-f-D-glucopyranosyl presenegenin 28-O-8-D-xylopyranosyl (1—3)-8-D-xylopyranosyl
(1—+4)-a-L-rhamnopyranosyl (1—2)-(3, 4-di-O-acetyl)-B-D-fucopyranoside ( K ); 3-O-8-D-glucopyranosyl
presenegenin 28-O-B-D-xylopyranosyl (1— 3)-[8-D-galactopyranosyl (1— 4)3-8-D-f-D-xylopyranosyl (1—
4)-a-L-rhamnopyranosyl (1-»2)-B-D-fucopyranoside (N ); 3-O-B-D-glucopyranosyl presenegenin 28-O-3-D-
xylopyranosyl (1—>3)-[B-D-galactopyranosyl (1—+4)]-8-D-xylopyranosyl (1->4)-a-L-rhamnopyranosyl (1—
2)-(3-O-acetyl)-f-D-fucopyranoside ( V ) and 3-O-f-D-glucopyranosyl presenegenin 28-O-8-D-xylopyranosyl
(1-»3)-[#-D-galactopyranosyl (1—4)]-8-D-xylopyranosyl (1—4)-a-L-rhamnopyranosyl (1—2)-(3,4-di-O-
acetyl)-B-D-fucopyranoside (V1) on the basis of spec¢troscopic and chemical methods.

Polygalaceae triterpenoid presenegenin oleananetype

Key words Polygala arillata Buch. -Ham.

saponin

W E PHRIWEIEE Polygala arillata Buch. -Ham. ZEM T ERMEY . . FEHEARNFRLK,
AAETEHE R BRE.HLSH KREAERBRE.AENY, ASELLER. RIIMRES
HEAXLEREZEHNETRORT THR ANPRERY P LB I 8602 26 #EN
XBMAFRETEMNNEH  HPE 6 M H=HEHH G LW arilloside A~F,

XR/iA BHEEmE =HRHF arilloside A~F

Introduction Results and Discussion

Polygala arillata Buch. -Ham. is a Chi-
nese medicinal plant, the root of which was
used as a tonic, anticoagulant or for the

U2 Six new triter-

treatment of hepatitis
penoid saponins christened as arilloside A~
F(1 ~ WVl )and one known saponin, poly-
galasaponin XXXV (VI ) were isolated from
its root. The last of which, VI has been pre-
viously isolated from P. fallax Hemsl. ®.
In this paper, we wish to present the struc-

ture elucidation of arilloside A~F (I ~ V).
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A crude saponin fraction of the metha-
nol extract of the root of P.arillata Buch. -
Ham. was subjected to pass through a
porous polymer gel (D) column and the
adsorbed materials were eluted successively
with 30% aq. MeOH and MeOH. The

methanol eluate was repeatedly chro-
matographed on silica gel RP-8 to give
saponins ( I ~VI). On alkaline hydrolysis,
saponins [ ~ VI afforded

( I.)%, the 3-O-B-D-glucopyranoside of

tenuifolin
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presenegenin. Therefore, it was justifiable

to claim that these saponins I ~ VI (Fig. 1)

=R I I — N R

Gal (polgalasaponin xxxv)

were analogs of presenegenin glycosides.

Arilloside A (1) showed a [M—H]~

Fig 1 Chemical structure of I ~ VI, I, and HMBC Correlation of Arilloside E (V)

ion peak at m/z 1 187 in the negative FAB-
MS and combined with DEPT spectrum to
give the molecular formula Cs;H;; 0. On
acid hydrolysis, I afforded glucose, fu-
cose, rhamnose and xylose as its sugar moi-
eties. On alkaline hydrolysis, [ gave a pre-
senegenin 3-O-3-D-glucopyranoside, tenuif-
olin. The 'HNMR spectrum exhibited the
presence of five single methyl signals (3§
0.76, 0.88, 1.05, 1.51 and 1.89), a tri-
substituted olefinic proton {8 5. 71 (t-like)]]
in the aglycone moiety and four anomeric
protons [ 5.00 (d, ]=6.8 Hz), 5.05 (d,
J=7.1Hz), 5.68 (br s) and 6.13 (d, J=
8.0 Hz)J]. The *CNMR spectrum suggest-

ed the presence of a carboxyl signal (38
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182.7), three ester carbonyl signals (8
170.2, 170. 9 and 176. 4) and four anomeric
carbon signals (& 94.3, 102.0, 105.2 and
107. 2). By comparison of the carbon NMR
data of compound I with that of polygalas-
aponin XXI®’, compound 1 was found to
contain two acetyl groups than polygalas-
aponin XXI. The ester carbonyl signals at §
170. 2 and 170. 9 attaching to the positions
C-3 and C-4 of fucose unit showed the HM-
BC correlation between the ester carbonyl
signal (8 170.2) and H-3 (3 5.55) of fu-
cose, and the ester carbonyl signal (8
170.9) and H-4 (8 5.55) of fucose. The
proton signals of H-3, H-4 were overlapped
and assigned by its TOCSY and HMQC



spectra. Thus, the structure of arilloside A
was elucidated as 3-O-B-D-glucopyranosyl
presenegenin 28-O-3-D-xylopyranosyl (1—
4)-a-L-rhamnopyranosyl (1—+2)-(3,4-di-O-
acetyl)-B-D-fucopyranoside.

Arilloside B (1 ) showed a [M—H ]~
ion peak at m/z 1235 in the negative FAB-
MS, suggesting the molecular formula Cs,
H; Oy, combined with the DEPT spec-
trum. Compound 1 afforded glucose, fu-
cose, rhamnose, xylose as the sugar compo-
nents on acid hydrolysis. In the NMR spec-
tra, I showed five anomeric proton and
carbon signals [dc 94. 9/8y 6. 00(d, J=7.9
Hz); . 101.1/8y 6. 45 (br s); 8. 105.3/3y
5.01 (d, J=7.0Hz); 8. 105.9/845.12 (d,
J=6.5Hz) and 3. 106. 8/845.02 (d, J=7.2
Hz)]. The sugar proton and carbon signals
in the NMR spectrum were assigned by
HMQC, TOCSY, 'H-'H COSY and HMBC
spectra (see Table 1). In the HMBC spec-
trum, long range coupling were observed
between the anomeric proton signal at &
5.01 (H-1 of Glc) and the carbon signal at &
86. 4 due to C-3 of the aglycone; between
the anomeric proton signal at § 6. 00 (H-1 of
Fuc) and the carbon signal at § 176. 7 due to
C-28 of the aglycone; between the anomeric
proton signal at & 6.45 (H-1 of Rha) and
the carbon signal at § 73. 5 due to C-2 of the
fucose; between the anomeric proton signal
at 8 5.02 [H-1 of Xyl (inn. ) Jand the car-
bon signal at & 85. 4 due to C-4 of the rham-
nose; between the anomeric proton signal at
8 5.12 [H-1 of Xyl (ter. )] and the carbon
signal at ¢ 87.8 due to C-3 of the xylose
(inn. ). From these evidences, the struc-
ture of arilloside B was elucidated as 3-O-8-
D-glucopyranosyl presenegenin 28-O-8-D-
xylopyranosyl (1-—+3)-f-D-xylopyranosyl (1
CPFE)1999 4F58 30 B 12 3

~>4)-a-L-rhamnopyranosyl (1-—2)--D-fu-
copyranoside.

Arilloside C (I ) showed a [M—H]~
ion peak at m/z 1319 in the negative FAB-
MS, combined with the DEPT spectrum,
its molecular formula was deduced to be C,;
Hg, O3 . The '"HNMR spectrum suggesting
the presence of two acetyl methyl proton
signals (8 2. 00 and 2. 02) and five anomeric
proton signal [3 5.05 (d, J=7.0Hz); 5.10
(d, J=7.1 Hz); 5.18 (d, J=6.7 Hz);
5.69 (br s) and & 6.17 (d, J=7.9 Hz)].
On acid hydrolysis, compound 0 afforded
glucose, fucose, rhamnose and xylose. The
positions of the acetyl groups were that of
C-3, C-4 of the fucose moiety by comparing
its NMR data with those of compounds 1
and I . The data of the HMBC spectrum
enable us to identify the structure of I as
3-O-B-D-glucopyranosyl presenegenin 28-O-
B-D-xylopranosyl (1 — 3)-B-D-xylopyrano-
syl (1-—+4)-a-L-rhamnopyranosyl (1—2)-
(3, 4-di-O-acetyl)-B-D-fucopyranoside.

Arilloside D (V) showed six anomeric
proton signals in the '"THNMR spectrum at &
4.85, (d, J=7.0 Hz), 4.91 d, J=7.0
Hz), 4.95 (d, J=6.7 Hz), 5.16 (d, J=
7.9 Hz) and 6. 39 (br s). By *CNMR spec-
trum combined with HMQC spectrum, the
carbon signal positions and chemical shifts
of the six anomeric carbon signals were as-
signed at & 103.0, 106.2, 105.0, 105.4,
94.7 and 100. 9, respectively. On acid hy-
drolysis, compound N afforded glucose, fu-
cose, rhamnose, xylose and galactose as
sugar moleties. Its molecular ior was re-
vealed m/z 1 397 [M—H]" in the negative
FAB-MS and main fragment ions 1 265,
1 355, 941 and 679. Sugar linkages were
decided by the HMBC spectrum. The HM-
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BC correlation were observed between the
following carbons and protons in the sugar
moiety of N ;: C-3 and H-1 of Glc; C-28 and
H-1 of Fuc; C-2 of Fuc and H-1 of Rha; C-
4 of Rha and H-1 of Xyl (inn. ); C-3 of xyl
(inn. ) and H-1 of Xyl (ter.); C-4 of Xyl
(inn. ) and H-1 of Gal. Based on these evi-
dences, the structure of arilloside D was
elucidated as 3-O-B-D-glucopyranosyl prese-
negenin 28-O-B-D-xylopyranosyl (1—3)-[#-
D-galactopyranosyl (1—4)]-8-D-xylopyra-
nosyl (1—+>4)-a-L-rhamnopyranosyl (1—->2)-
B-D-fucopyranoside.

Arilloside E (V) afforded glucose, fu-
cose, rhamnose, xylose and galactose on
acid hydrolysis. Its molecular formula is Cq
Hg Oy from the negative FAB-MS and
DEPT spectrum. The 'H, “CNMR spectra
of V exhibited an acetyl signal at 3y 1. 92,
dc 171. 0 and six anomeric proton and car-
bon signals at & 4. 85 (d, J=6.1 Hz), 4. 93
(d, ]=6.3 Hz), 4.98 (d, J=6.7 Hz),
5.14 (d, J=6.4 Hz), 6.01 (d, J=7.9 Hz)
and 6.32 (br s); 103.0, 106.2, 105.1,
105.2, 94.5 and 101.5, respectively. The
proton and carbon chemical shifes of V
were similar to those of N except for the
signals due to fucose moiety. The signal &
3.93 (H-4 of Fuc) in N was changed to 8
5.48 in V, and HMBC correlation was ob-
served between the carbonyl carbon & 171. 0
and H-4 (8 5.48) of fucose moiety. There-
fore, arilloside E was elucidated as 3-O-8-
D-glucopyranosyl presenegenin 28-O-3-D-
xylopyranosyl (1 — 3)-[ B-D-galactopyra-
nosyl (1—4)]-p-D-xylopyranosyl (1—>4)-a-
L-rhamnopyranosyl (1—2)-(3-O-acetyl)-B-
D-fucopyranoside.

Arilloside F (V) showed its [M—H]~
ion peak at m/z 1481 in the negative FAB-
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MS. The 'H,"*CNMR spectra exhibited two
acetyl signals 8y 2. 01, 202/3¢ 170. 2, 170.9
and six anomeric proton and carbon signals
at 8 4.90 (d, J=7.0Hz); 4.97 (d, ]=6.4
Hz); 5.00 (d, J=7.07 Hz), 5.27 (d, J=
7.1Hz), 5.69 (br s) and 6.14 (d, J=7.8
Hz); 103.3, 106.1, 105.3, 105.5, 102.1
and 94. 3, respectively. On acid hydrolysis,
compound VI afforded glucose, fucose,
rhamnose, xylose and galactose as sugar
moieties. The positions of the acetyl groups
were at C-3, C-4 of fucose moiety by com-
parison of the NMR data with those of com-
pounds I , I,V (see Table 1.). The HM-
BC correlation of VI enable us to identify
the structure of VI as 3-O-3-D-glucopyra-
nosyl presenegenin 28-O-f-D-xylopyranosyl
(1— 3)-[B-D-galactopyranosyl (1—~4)]-p-
D-xylopyranosyl (1 4)-a-L-rhamnopyra-
nosyl (1 — 2)-(3, 4-di-O-acetyl )-B-D-fu-
copyranoside. -

Experimental

General procedure; '‘H, *CNMR spec-
tra were obtained with Bruker AM-400,
DRX-500 spectrometer; FAB mass spec-
trum were taken on VG Autospec 3000 sys-
tem spectrometer; chromatographic materi-
als used was RP-8 (40 ~ 60 pm, Merck),
silica gel (160~200 mesh and 10~40 pm);
spots were detected by spraying with 5%
H,SO, followed by heating.

Extraction and isolation: Polygala ar-
illata Buch.-Ham. was collected in Wen-
shan, Yunnan province, China in July 1996
and voucher specimen was deposited in the
Herbarium of Kunming Institute of Botany,
Chinese Academy of Sciences. The dried
root (2 kg) was extracted with 70%
MeOH. The extract (150 g) was passed
through a porous polymer gel (D) col-



umn. After the contents of the adsorbed
materials were eluted with MeOH. The
MeOH eluate (45 g) was chromatographed
with CHCIl;-MeOH-H,0O
(7 +3:0.5) to give ten fractions. Fr.V~

on silica gel

Fr. X were repeatedly by chromatographed
RP-8 gel column (eluting with MeOH-H,0/
5:5~7:3), and finally purified on silica
gel (10~ 40 m) with CHCl;-MeOH-H,0O
(8:2:0.5~7:3:0.5) to give; I (70
mg), I (60mg), I (43 mg), N (205 mg),
V (170 mg), VI (200 mg) and VI (87 mg).

Arilloside A,C:,H;,0,;,'HNMR 3 0. 76
(3 H, s, H-29), 0.88 (3 H, s, H-30),
1.05 (3 H, s, H-26), 1.51 (3 H, s, H-
25), 1.89 (3 H, s. H-24), 3.79 (1 H, H-
27), 4.05 (1 H, H-27>, 4.70 (H-2), 4.59
(H-3), 5.71 (H-12), 2.01 (3 H, Ac),
2.02 (3H, Ac), 5.00 (1 H, d, ]=6.8 Hz,
H-1 of Gle), 5.05 (1 H,d, J=7.1Hz, H-1
of Xyl), 5.68 (1 H, br s, H-1 of Rha),
1.70 (3 H, d, ]=4.5 Hz, H-6 of Rha),
6.13 (1 H, d, ] =8.0 Hz, H-1 of Fuc),
1.16 (3 H, d, J]=14.7 Hz, H-6 of Fuc);
FAB-MS m/z:1 187 (M—H] , 1025 [M
—H-—162]", 893 [M—H—162—132]",
747 [M—H—162—132—146]", 679 [M—
H— 132 — 146 X 2], ®CNMR data see
Table 1.

Arilloside B, Ci Hy Oz, 'HNMR: 8
0.76 (3 H, s, H-29), 0.85 (3 H, s, H-
30), 1.10 (3 H, s, H-26), 1.52 (3 H, ¢,
H-25), 1.90 (3 H, s, H-24), 3.80 (1 H,
H-27), 4.10 (1 H, H-27), 4.63 (H-2),
4.51 (H-3), 5.79 (H-12>, 5.01 (1 H, d, ]
=7.2 Hz, H-1 of Gle), 5.02 (1 H, d, J=
7.1 Hz, H-1 of Xyl (inn. )], 5.12 [1 H, d,
J=6.2 Hz, H-1 of Xyl (ter.)], 6.00 (1 H,
d, J=7.9 Hz, H-1 of Fuc), 1.47 (3 H, d,
J=4.6 Hz, H-6 of Fuc), 6.45 (1 H, br s,
CPEZ)1999 4F 58 30 B3 12 1

H-1 of Rha), 1.63 (3 H, d, J=4.4 Hz, H-
6 of Rha); FAB-MS m/z:1 235 [M—H]~,
1103 [M—H—1327", 1073 [M—H —
1627, 971 (M—H—132 X 217, 679 [M
—H—132 X 2—146 X 2], ®CNMR data
see Table 1.

Arilloside C, Cg Hg Oz, 'HNMR: 3
0.77(3 H, s, H-29), 0.90 (3 H, s, H-30),
1.09 (3 H, s, H-26), 1.61 (3 H, s, H-
25), 1.95 (3 H, s, H-24), 3.76 (1 H, H-
27), 4.00 (1 H, H-27), 4.70 (H-2), 3.59
(H-3), 5.78 (H-12), 2.01 (3 H, Ac),
2.02 (3H, Ac), 5.05 1 H,d, J=7.0Hz,
H-1of Glc], 5.10 [1 H, d, J=7.1Hz, H-1
of Xyl Gnn.)], 5.18 [1 H, d, ]=6.7 Hz,
H-1 of Xyl (ter.)], 5.69 (1 H, br s, H-1
of Rha), 1.70 (3 H, d, J=4.6 Hz, H-6 of
Rha), 6.17 (1 H, d, J=17.9 Hz, H-1 of
Fue), 1.19 (3 H, d, J=4.5 Hz, H-6 of
Fuc); FAB-MS m/z: 1319 [M—H]",
1187 [M—H—1327", 1 025 [M—H—132
—162]7, 893[M—H—162—132 X 2]".

Arilloside D, Cg¢ Hg Oy 'HNMR: &
0.76(3 H, s, H-29), 0.83 (3 H, s, H-30),
1.07 (3 H, s, H-26), 1.48 (3 H, s, H-
25), 1.86 (3 H, s, H-24), 3.77 (1 H, H-
27), 4.08 (1 H, H-27), 4.62 (H-2), 4.47.
(H-3), 5.48 (H-12), 4.85 (1 H, d, J=7.0
Hz, H-1 of Gal), 4.91 [1 H, d, J=7.0
Hz, H-1 of Xyl(Ginn. )], 4.95 (1 H, d, J=
6.7 Hz, H-1 of Glc), 5.16 [1 H, d, J=6.5
Hz, H-1 of Xyl (ter.)], 5.97 [1 H, d, J=
7.9 Hz, H-1 of Fuc], 1.44 (3H, d, J=4.5
Hz, H-6 of Fuc), 6.39 (1 H, br s, H-1 of
Rha), 1.56 (3 H, d, J=4.3 Hz, H-6 of
Rha), FAB-MS m/z: 1397 (M—H],
1266 ([ M—H—1327", 1235 [M—H—
16217, 941 [M—H—162 X 2—132]", 679
[M—H—162—132 X 2—146 X 2],
BCNMR data see Table 1.
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Arilloside E, Cgs Hgs O35 'HNMR: 8
0.75(3 H, s, H-29), 0.82 (3H, s, H-30),
1.06 (3 H, s, H-26), 1.47 (3 H, s, H-
25), 1.85 (3 H, s, H-24), 3.76 (1 H, H-
27), 4.06 (1 H, H-27), 4.60 (H-2), 4.48
(H-3), 5.61 (H-12), 1.92 (3 H, s, Ac),
4.85 (1 H, d, J=6.1 Hz, H-1 of Gal),
4.93 [1 H, d, J=6.3 Hz, H-1 of Xyl
(inn.)], 4.98 (1 H, d, J=6.7 Hz, H-1 of
Gle), 5.14 [1 H, d, J=6. 4 Hz, H-1 of Xyl
(ter.)], 6.01 [1 H, d, J=7.9 Hz, H-1 of
Fuc], 1.20 (3 H, d, J=5.7 Hz, H-6 of
Fuc), 6.32 (1 H, br s, H-1 of Rha), 1.68
(3 H, d, J]=5.0 Hz, H-6 of Rha), FAB-
MSm/z. 1439 [M—H] , 1307 [M—H—
13217, 1277 [M—H—162]", 1 145 [M—
H—162—132]", 679 [M—H—162—132X%
2—~146X2—427", BCNMR data see Table
1. ‘

Arilloside F, Cg Hgs Os5, 'HNMR: 3
0.78(3H, s, H-29), 0.89 (3H, s, H-30),
1.08 (3 H, s, H-26), 1.54 (3 H, s, H-
25), 1.92 (3 H, s, H-24), 3.80 (1 H, H-
27), 4.06 (1 H, H-27), 4.50 (H-2), 4.55
(H-3), 5.79 (H-12), 2.01 (3 H, s, Ac),
2.02 (3H, s, Ac). 4.90 (1 H, d, J=7.0
Hz, H-1 of Gal), 4.97 [1 H, d, ]=6.4
Hz, H-1 of Xyl ¢inn. )], 5. 00 [1 H, d, J=
7.0Hz, H-1 0of Glc¢], 5.27 (1 H, d, J=7.1
Hz, H-1 of Xyl (ter.)], 6.14 [1 H, d, J=
7.8 Hz, H-1 of Fuc], 1.18 (3H, d, J=5.5
Hz, H-6 of Fuc), 5.69 (1 H, br s, H-1 of
Rha), 1.64 (3 H, d, J=4.5 Hz, H-6 of
Rha); FAB-MS m/z: 1481 [M—H],
1349 [M—H—132]", 1319 [M—H—
16217, 1187 [M—H—162—132]", 1 025
(M—H—162x2—132]", 679 [M—H—
162—132X2—146X2—42X2]", *CNMR
data see Table 1.

Alkaline hydrolysis of I ~ VI. Each
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compound (3 mg) except for compound V.
As an example, N (50 mg) was treated
with 5% NaOH (10 mL) for 6 h at 50 C
and the reaction mixture was added to 0.5
mol/L HCl to pH=7.0 . The hydrolysate
was passed through porous MCI gel column
and washed with water, the adsorbed mate-
MeOH. The
methanol eluate (20 mg) obtained, proved
to be tenuifolin, with NMR data as fol-
lows; o6c: 180.6 (C-23), 180.2 (C-28),
139.6 (C-13), 127.7 €C-12), 86.0 (C-3),
70.2 (C-2), 64.6 (C-27), 52.9 (C-4),
52.5 (C-5), 49.2 (C-9), 48.1 (C-17),
46.5 (C-14), 45.6 (C-19), 44.2 (C-1),
41.6 (C-18), 40.9 (C-8), 37.1 (C-10),
34.2 (C-21), 33.5 (C-7), 33.2 (C-29),
33.1 (C-22), 31.0 (C-30), 24.6 (C-15),
24.1 (C-16), 24.0 (C-30), 23.8 (C-11),
Table 1

rials was eluted with aq.

BCNMR chemical shifts of compounds
I ~ VI (pyridine-d,)

Algycone 1 1 1 v v v "

1 4.4 41 443 42 1 42 44.3
2 70.5 70.4 70.3 70.3 70.4 70.2 70.3
3 86.5 86.4 8.1 8.6 8.9 8.7 . 87.2
4 53.2 62.8 62.9 830 531 531 53.4
5 52.5 52.2 52.5 52.3 522 52.2 52.5
6
7
8

2.5 2.4 2.4 214 214 215 21.2

33.9 336 336 322 323 323 33.6

41.2  41.3 4.2 410 4.0 4.2 .1

9 49.4  49.2  49.4  49.2  49.2  48.2 49.3
10 37.1 37.1 3.1 368 369 371 3.1
1t 23.7 236 230 23.3 23.3 23.4 23.4
12 128.0 127.9 127.9 127.8 127.9 128.0  128.2
13 139.1 139.1 139.0 138.9 1388 139.0 1388
14 47.2  47.1  47.1 469 47.0 47.2 47.2
15 24.8 243 2.6 245 244 2.4 2¢.6
16 4.6 2.2 24.0 243 242 242 2.2
17 48.2 48.2 48.1 48.1 48.1 48.1 48.2
18 41.7  42.1  42.0 4.9 42.0 419 41.8
19 45.5 45.2 455 45.2 45.2 451 45.9
20 30.6 30,9 30.8 30.6 30.6 30.6 30.7
21 3.0 338 339 338 338 337 340
22 32.5 322 323 322 321 322 32.5
23 182.7 182.1 182.0 183.0 182.9 182.4 1825
24 14.6 144 143 142 144 144 14.9
25 17.6 17.6 17.5 17.4 17.4 17.6 17.6
26 18.9 18.9 189 19.0 187 18.9 18.9
27 64.5 64.2 64.5 64.2 641 64.2 64.3
28 176.4 176.7 176.4 176.5 176.5 176.5 176. 5




Table 1-continue

Sugar
29
30

C-3-Gle

Acat C-3

Ac at C-4

I
33.2
24.0

105.2
75.3
8.0
71.6
78.2
62.7

94.3
72.7
749
70.8
70.1
16.2
20.5
170.2
20.8
170.9

102.0
7.5
71.6
84.5
69.0
18.6

107.2
76.0
78.6
77.1
67.4

I
33.2
24.0

105.3
75.4
78.2
71.6
78.3
62.7

94.9
73.5
76.9
73.3
72.5
17.6

101.1
7.8
72.5
85.4
68.0
18.5
inn.

106.8
75.4
87.8
70.7
67.3

ter.
105.9
75.3
78.0
68.9
67.0

1
33.1
24.0

105.2
7.3
78.3
7.7
78.3
62.8

94.3
73.0
4.5
71.4
70.1
16.1
20.4
170.1
20.6
170.8

102.0
72.4
72.9
84.4
69.0
18.8
inn.

106. 6
76.2
87.3
71.3
67.6

ter.
105.8
74.9
78.1
70.3
67.0

N
32.9
23.7

105.0
75.1
7.8
7.3
77.9
62.4

94.7
73.2
76.7
73.1
72.3
16.8

100.9
71.8
72.4
85.2
67.7
18.2
inn.

106. 2
75.8
84.1
7.1
65.4

103.0
70.0
4.4
69.9
77.3
62.1
ter.
105. 4
74.8
77.1
9.9
66. 7

v
32.9
23.7

105.1
75.1
7.9
71.3
78.4
62.4

94.5
72.4
74.3
4.7
70.5
16. 4

20.6
171.0

101.5
71.6
71.3
85.1
68.0
18.4
inn.

106. 2
75.8
84.6
70.9
66. 1

103. 0
70.0
74.4
9.7
7.6
62.1
ter.

105.2
74.8
77.2
70.0
66.7

v
33.2
24.0

105.3
75.2
78.2
1.4
78.2
62.7

94.3
72.4
74.8
1.1
70. 4
16.2
20.5
170.2
20.7
170.9

102.1
71.6
71.2
84.3
68.9
18.7
inn.

106.1
75.8
85.3
71.4
66. 2

103.0
71.4
74.8
69.9
77.5
62.3
ter.
105.5
74.8
77.6
70.1
67.0

"
33.1
23.8

105.2
75.3
77.6
1.6
7.8
62.5

94.

4.
7.
70.

20.
170.
20
170.

—
= £
OO 3 DY GO Lo e W D N e

102.2
71.5
71.8
84.6
68.9
18.7

106.7
75.3
76.7
71.5
64.9

103.8
7.9
75.0
70.2
7.1
62.1

21.3 (C-6), 18.8 (C-26), 17.3 (C-25),
14.2 (C-24), Glu 8c:105.4 (C-1), 75.3
(C-2), 78.4 (C-3), 71.7 (C-4), 78.4 (C-
5), 62.5 (C-6); 'HNMR.3 0.85 (3 H, s,
H-29), 0.99 (3 H, s, H-30), 1.04 (3 H,

CREZNVIEH0HF 12

s, H-26), 1.51 (3 H, s, H-25), 1.97 (3
H, s, H-24), 3.36 (1 H, dd, J=4, 14 Hz,
H-18), 4.61 (1 H, d, J=2.9 Hz, H-3),
4.71 (1 H, m, H-2), 4.48 [H-3), 5.85 (1
H, t-like, H-12), 5.08 (1 Hd, J=7. 8 Hz,
H-1 of Glu); FAB-MS m/z: 679 [M —
H]", 517 [M—H] . Compounds I ~ &
the

tenuifolin on alkaline hydrolysis as proved

and V ~ V gave same product,
by comparing with TLC.

Acid hydrolysis of 1 Each
saponin (3 mg) in 1 mLL MeOH was re-
fluxed in 10 mL 4 mol/L HCl for 10 h. The
hydrolysate was extracted with AcOFt.

~ V.

The aqueous layer was then adjusted to pH
7 with NaHCO;. After evaporating to dry-
ness, the mixture sugars were extracted
with pyridine from the residue and analyzed
by TLC using the authentic sugar (D-glu-
cose, D-fucose, D-xylose and D-galactose)
gel with CHCl;-MeOH-H,0
(7:3: 0.5); sugar detected with 4% a-
naphthol-EtOH-5% H,SO,.

The anomeric configurations of glu-

on silica

cose, fucose, xylose and galactose in these
saponins were all determined to be B and
that of rhamnose was determined to be «a
(Jr-me <<2 Hz) from the Juiu,value of the
anomeric proton signals.
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