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Triterpene saponins from Aralia taibaiensis

SUN Chen', ZHANG Yan-lei', HOU Bao-feng®

1. Shaanxi Collaborative Innovation Center of Industrialization of Traditional Chinese Medicine Resources, Shaanxi University of
Chinese Medicine, Xianyang 712083, China
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Abstract: Objective To study the triterpene saponins of Aralia taibaiensis. Methods The chemical components were separated and
purified by Silica gel, Sephadex LH-20, and sp-HPLC; Their structures were elucidated by 1D/2D NMR, MS, and IR spectral data.
Results Eight triterpene saponins were isolated and elucidated as taibaienoside IX (1), chikusetsusaponin 1 (2), chikusetsusaponin
IVa (3), lucyoside H (4), narcissiflorine (5), araloside A (6), araliasaponin II (7), and 3-O-[B-D-glucopyranosyl-(1—2)-a-L-
arabinopyranosyl]-oleanolic acid-28-O-[B-D-glucopyranosyl-(1—6)-B-D-glucopyranosyl] ester (8). Conclusion Compound 1 is a
new oleanolic type triterpene saponin which named as taibaienoside IX, while compounds 4 and 8 are isolated from this plant for the
first time.

Key words: Aralia taibaiensis Z. Z. Wang et H. C. Chen; triterpene saponins; taibaienoside IX; lucyoside H; 3-O-[B-D-glucopyranosyl-
(1—2)-0-L-arabinopyranosyl]-oleanolic acid-28-O-[B-D-glucopyranosyl-(1—6)-p-D-glucopyranosyl] ester

KAMARZTINE (Araliaceae) HAKJE Aralia
Linn. %M ERBUNTREY RKREREAR Aralia
taibaiensis Z. Z. Wang et H. C. Chen FJ TR %, 7
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% 2.4F 1 (chikusetsusaponin 1, 2). 715 S 21 IVa
(chikusetsusaponin IVa, 3)+ 22 JL# H (lucyoside H,
4). RIELTH (narcissiflorine, 5). BAELH A
(araloside A, 6). araliasaponin Il (7) #1 3-O-[B-D-
MEE 1 ) 22 0 25 -(1—2)-o-L- BT i AP R ] 55 B8R 1 -
28-O-B-D- N it 7] % 48 i -(1 — 6)-B-D- Pk e 451 467 ik P
H (3-O-[B-D-glucopyranosyl-(1—2)-a-L-arabinopyra-
nosyl]-oleanolic acid-28-O-[B-D-glucopyranosyl-(1—6)-
B-D-glucopyranosyl] ester, 8). HALEY 1
a5 4 18 N E IRMIZAEY T 73 B A3 5
1 XFES5HH

1.1 13

Bruker-Avance 400 LR G LATE 2 A
7] ); Waters Acquity UPLC/Xevo G2 Q-TOF-MS (3
[, Waters A%)); Agilent infinity IT 2145 A (4
WA, DAD fuill#s (£E=%HER AR, Ultimate
XB-Cjg (250 mmX 10 mm, 5 pum) P84 (HH
BHE R AR ATD: R200 BUielE 2 R ACHH
+ BUCHI A4 7=; Bruker Tensor-27 £L4MM 52 4%
i LA E R AT AL HH-2 REURAE R KB A
LA I F RIS A7 A
3t RAF (BT125D) Ay bl ey iy A A PR A 7
A,

1.2 #F#

Sephadex LH-20 (Pharmacia A &]); AE i H
FERE (100~200. 200~300 H) 475 Sl T
J A D101 KL PR i e R SR R R A
FRAR A LIS PEE (rfral, fmigaiD, =&
Ht OriraiD. OffF OrfrgD . IET R (gD
&, BPARIERFE A AR R AR A, WA
3k /K 9 SEgs % H il 2K .

ZiRT 2017 4 7 AR BEBRITE KBS, B
TR 2 K F Ak s LI s e, HON TUInERHA
KIBHEY K AKAK Aralia taibaiensis Z. 7. Wang et
H. C. Chen IR JZ .

2 FE
21 REENE

TR AR ZGHM 2.9 kg, BlSE, F 70%
LBF 80 ClmlFEHL 3 X, WHE2HIN 2. 24 1h,
ARG, [ lE, RENRE 5344 g, 4 D101
RELBERE S FH K (10 LD J2 20% (20 L) 50% (20
L), 80% (20 L) F195%ZME (10 L) BEMi, 355
ANERAL A~E; D #AL (59.2 g, 80% L EEHMHRA)

SR O, & PR (20011 1D B
FEVEL, & IEAHRR 53] 7 N4 D1~D7; D3
(5.2 g) ARG, A FRE-FEE (10 1) %
FEVERL, BEMLEY 2 (51.0 mg); D4 (9.7 g) &
At al, & E-HEE (100161 1) B
Ve, 53] 6 M4 D4-1~D4-6, D4-2 (0.37 g)
SR PER R A, & R-HEE (10D B,
BEME S 4 (11.6 mg) 15 (63.1 mg); D4-5 (0.81
g) SWIEMA R N, “AFR-FE (D Ik
i, BEMAEY 3 (22.0mg); D6 (18.5g) LfEl
FEEE, ST R-HEE-K (10:1:0-4:1:02)
BEFEVERLAS 2] 8 N4 D6-1~D6-8, D6-3 (2.2 ¢)
SRR G, —H PR (81210 &
FEVEmASE] 5 ANH 5> D6-3-1~D6-3-5, D6-3-2 (75
mg), LA (67%H EE-/K, Al
B 203 nm) FEMEEY) 1 (142 mg, r=44 min)
16 (27.7mg, =37 min); D6-3-4 (54 mg) 43}
B 2 WA A 2 B (60% I EE-/K, EHE 1
mL/min, fMPEK 203 nm) HFHLEY) 7 (13.2 mg,
trR=58 min) F18 (8.6 mg, tx=54 min).
2.2 KRR AELE

&1 (5.1 mg), 2mol/L #FR (4mL) 100
CIKME 4 h, KARBAH G CHyCL 2L 2 1K,
K 8 mL, JKHHZ ODC Cig #EtHE, 5% M- /K
Tellt, 4y afas) 2 AN —4 4, SEEAiE (TLC)
i, IE T EE-BSRR LBE-K (40105 BRI,
bR BR Xo) FE 23 TAer H 2 B R BT R AR R 7
Rf 8 0.37, BURLHBE RF1H 0.55). Wl 5E he e Eds i
SE 2 FRBERAA ERE CEIETRE [o]D +29.0°, R4
HFE [a]l +48.8°), FTLL 2 Bl o 7 % 5 A D-H1 %
BEFD LBl A6 -
3 LT

WEM1: ABTEME, o] +6.8°(c0.16,
FIEE), mp209~211 C, IRvier (cm™'): 3413,2 972,
1 742, 1 449, 1 050, 916, Liebermann-Burchard FI
Molish [ Ji 45 S35 M BH P, RN T BN B AR 2R AL
AW H R (HR ESIMS) m/z913.517 7 ((M+
H]Y), iH5HAE (913.516 1), 237N CyH760170
'H-NMR (400 MHz, pyridin-ds) ## (£ 1) 7 44
HERR 755 (BN 3H,s) oy 1.25, 1.20, 1.07, 1.05,
0.90,0.87,0.79, 1 HEIEH 155 540 (1H,s), LAk
Bl 5 ORI =i R A 8,
1 AT RN TR R R = B, 7E PC-NMR (100
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£1 &4 1# "H-NMR (400 MHz, pyridine-ds) 1 *C-NMR (100 MHz, pyridine-ds) %1%
Table 1 'H-NMR (400 MHz, pyridine-ds) and BC-NMR (100 MHz, pyridine-ds) data of compound 1
Bfir S e {/Z0A S de

1 1.36 (overlapped), 0.79 (overlapped) 38.6, CH, 26 1.07 (s) 17.4, CH;

2 230(t,J=10.3 Hz), 1.33 (overlapped) 26.4, CH, 27 1.25(s) 26.0, CH;

3 493 (m) 89.2, CH 28 — 176.3,C

4 — 39.4,C 29 0.87 (s) 33.0, CH;

5 0.69(d,J=11.8Hz) 55.6,CH 30 0.90 (s) 23.5,CH;

6 1.43 (overlapped), 1.39 (overlapped) 18.3, CH, 28-0-Glc-1 6.32 (d,J= 7.8 Hz) 95.8, CH

7 1.42 (overlapped), 1.09 (overlapped) 33.0, CH, 2 4.22 (overlapped) 74.1, CH

8§ — 39.8,C 3 4.32 (overlapped) 78.8, CH

9 1.79 (overlapped) 47.8, CH 4 4.39 (overlapped) 71.0, CH
10 — 36.8,C 5 4.14 (overlapped) 79.2, CH
11 1.93 (overlapped) 23.3,CH 6 4.46 (overlapped) 62.1, CH,
12 5.40 (s) 123.0, CH 4.06 (overlapped)
13 — 144.0, C 3-0-Gle-1 493 (d,J="7.8 Hz) 105.3, CH
4 — 42.0,C 2 4.36 (overlapped) 81.8, CH
15 2.03 (overlapped), 1.83 (overlapped) 28.1, CH, 3 4.69 (m) 77.9, CH
16  2.11 (overlapped), 1.82 (overlapped) 23.6, CH, 4 4.33 (overlapped) 71.7, CH
17 — 46.9,C 5 4.27 (overlapped) 78.2, CH
18  3.22(d,J=12.5Hz) 41.6, CH 6 4.46 (overlapped) 62.7, CH,
19 1.79 (overlapped), 1.23 (overlapped) 46.1, CH, 4.44 (overlapped)
20 — 30.7,C 3-O-Araf-1 6.10 (brs) 108.6, CH
21 1.24 (overlapped), 1.09 (overlapped) 34.2, CH, 2! 4.87 (m) 82.6, CH
22 1.82 (overlapped), 1.65 (overlapped) 32.4, CH, 3’ 4.59 (overlapped) 75.9, CH
23 1.20 (s) 28.0, CH; 4 4.95 (dd, J=10.3, 6.0 Hz) 87.2,CH
24 1.05 (s) 16.6, CH; 5 4.25 (overlapped) 62.5, CH,
25 0.79 (s) 15.4, CH;

MHz, pyridine-ds) & (& 1) 1, 1 X0EERE S
S¢ 122.3 (C-12) £ 144.0 (C-13), LAK 1 HBRILR(S
5 176.3 (C-28) Al 1 HiEA k(55 89.2 (C-3), #—
HENEY 1 T EURRM =i 28, JfF H C-28
A C-3 RL R XOpEE! B, k4, 7E "H-NMR i &
KX L 3 AR A S 5 : 0n 6.32 (1H, d, J =
7.8 Hz), 4.93 (1H, d, J=7.8 Hz), 6.10 (1H, brs), 454
2D-NMR 7341, s3xt i 2 A& vEmE S (Oc
95.8, 74.1, 78.8, 71.0, 79.2, 62.1) Al (dc 105.3, 81.8,
77.9, 71.7, 78.2, 62.7) LAK 1 ZHIKIGRATHi AT (5 =
(6c 108.6, 82.6, 75.9, 87.2, 62.5), L& 1 iH4TIR
IKIRFFSE A THANMR BOREEIERE 2 FifEA B-D-
YL et ] 22 K A o0-L-PER PR B oz {1 B L4 S AN
7 i HMBC i B #f e (B 1), 78 HMBC 3 & Hh

RH) oy 632 5 6c 176.3 BHZFEMER, #iE C-28
RS ML R s on 4.93 5 dc 89.2 AL
FHIE, B C-3 5L s & B B EF s on 6.10 5 oc
81.8 ELAg Iz R AH S AR 5 i s Wk g o] 7 47 b 2 2 7E
3-O-ML A & B ) C-2 2. ROESY Bt (1) h
W22 E| H-18 5 H-16a #H2%, Me-27 5 H-16b %,
BT LA € H-18 A p #47, DE MHINHM. Fritk
W1 RIS E N 3-0-B-D- Mk R 4 %) 4 3 -
(1—2)-0u-L- W g B 7 A1 5 - 55 S8R 12 -28-O-B-D- ML g
WA PERE L, NF A, N RKARAKEE IX
(taibaienoside I1X). fb2F45 M)A B —4EAHR1E
S A 1, 'H- 1 BC-NMR #4 % 1.

WEW 2: AR KR, miz: 619 [M+H] .
Liebermann-Burchard F1 Molish SV 45 535 £ 3L FH
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OH / Ara(f) HOAQ
HO

(o) =
OH Ara(f) = fOH
HO
OH OH
HOOC
GluA = OHO

Ara=
HO VW
(0]
Glu = (OH
OH OH

OH OH

HO

: 'H-'H cosy

R, R,
2 Glu H

3 Glu GluA

4 Glu Glu

5H GluA -4 » Ara(f)
6 Glu GluA 4> Ara(f)
7 Glu =8> Glu  Ara_3 . Glu

8 Glu—b6» Glu Ara—2.Glu

1 L&Y 1~8 M FEEHRLEY 1 89EE 'H-"H COSY. HMBC #1 ROESY #HX%ES
Fig.1 Chemical structures of compounds 1—8 and key 'H-"H COSY, HMBC, and ROESY correlations of compound 1

P, ML AT B 2R A Y. 'H-NMR (400 MHz,
pyridine-ds) o: 1.32 (3H, s, H-27), 1.30 (3H, s, H-23),
1.26 (3H, s, H-24), 1.08 (3H, s, H-26), 0.97 (3H, s,
H-25), 0.91 (3H, s, H-30), 0.89 (3H, s, H-29), 6.32
(1H, d, J= 7.8 Hz, Glc-H-1), 5.32 (1H, s, H-12); "C-
NMR (100 MHz, pyridine-ds) d: 37.2 (C-1), 28.1
(C-2), 79.1 (C-3), 39.6 (C-4), 55.8 (C-5), 18.6 (C-6),
33.3 (C-7), 40.0 (C-8), 46.6 (C-9), 37.1 (C-10), 23.8
(C-11), 122.9 (C-12), 144.3 (C-13), 41.9 (C-14), 30.1
(C-15), 23.5 (C-16), 47.1 (C-17), 42.3 (C-18), 46.3
(C-19), 30.9 (C-20), 33.3 (C-21), 32.7 (C-22), 28.4
(C-23), 17.1 (C-24), 15.7 (C-25), 17.6 (C-26), 26.3
(C-27), 176.7 (C-28), 34.2 (C-29), 20.3 (C-30); Glu:
95.7 (C-1), 74.4 (C-2), 79.1 (C-3), 71.3 (C-4), 78.7
(C-5), 62.1 (C-6). LA ¥ 5 scihdhaE — 5", %
BEAEY 2 AT SR 1.

WED 3: AT EA, miz: 795 M+H]
Liebermann-Burchard 1 Molish [ v 45 532 & HlLFH
PE, HEM L ATRE N B RS . "H-NMR (400
MHz, pyridine-ds) J: 1.31 (3H, s, H-27), 1.28 (3H, s,
H-23), 1.08 (3H, s, H-26), 0.98 (3H, s, H-24 ), 0.94
(3H, s, H-30), 0.88 (3H, s, H-29), 0.84 (3H, s, H-25),
6.33 (1H, d, J = 7.9 Hz, Glc-H-1), 5.34 (1H, s, H-12),
5.04 (1H, d, J = 9.8 Hz, GluA-H-1); *C-NMR (100
MHz, pyridine-ds) J: 38.6 (C-1), 26.1 (C-2), 89.2
(C-3), 41.7 (C-4), 55.7 (C-5), 17.4 (C-6), 32.5 (C-7),
39.7 (C-8), 46.9 (C-9), 37.0 (C-10), 23.8 (C-11), 122.9
(C-12), 144.1 (C-13), 41.9 (C-14), 28.1 (C-15), 23.5
(C-16), 46.2 (C-17), 39.9 (C-18), 48.0 (C-19), 30.9
(C-20), 33.9 (C-21), 33.2 (C-22), 26.4 (C-23), 15.5
(C-24), 17.1 (C-25), 18.6 (C-26), 23.8 (C-27), 176.5
(C-28), 33.2 (C-29), 23.7 (C-30); Glu: 95.7 (C-1), 74.2
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(C-2), 78.1 (C-3), 70.3 (C-4), 78.8 (C-5), 62.1 (C-6);
GluA: 107.1 (C-1), 73.4 (C-2), 76.0 (C-3), 71.2
(C-4), 79.3 (C-5), 172.8 (C-6). LA F3dE 5 kiR
B, WA 3 TS B Va.

EY 4: AETLEEMA, miz: 781 [M+H] .
Liebermann-Burchard 1 Molish [ v 4 5 3% 2 i
P, M AN B RAAY . 'H-NMR (400
MHz, pyridine-ds) 6: 1.30 (3H, s, H-27), 1.28 (3H, s,
H-23), 1.12 (3H, s, H-26), 0.96 (3H, s, H-24), 0.96
(3H, s, H-30), 0.91 (3H, s, H-29), 0.83 (3H, s, H-25),
6.32 (1H, d, J = 8.0 Hz, 28-0-Glu-H-1), 5.43 (1H, s,
H-12), 495 (1H, d, J = 7.8 Hz, 3-O-Glu-H-1);
C-NMR (100 MHz, pyridine-ds) J: 38.7 (C-1), 26.5
(C-2), 89.1 (C-3), 39.5 (C-4), 56.1 (C-5), 18.5 (C-6),
32.6 (C-7), 39.9 (C-8), 47.9 (C-9), 37.1 (C-10), 23.7
(C-11), 122.9 (C-12), 144.2 (C-13), 41.9 (C-14), 28.2
(C-15), 23.6 (C-16), 47.1 (C-17), 41.9 (C-18), 46.6
(C-19), 30.9 (C-20), 33.9 (C-21), 33.2 (C-22), 28.4
(C-23), 17.0 (C-24), 15.6 (C-25), 17.7 (C-26), 26.3
(C-27), 176.5 (C-28), 33.2 (C-29), 23.7 (C-30);
28-0-Glu: 95.7 (C-1), 74.2 (C-2), 79.1 (C-3), 71.3
(C-4), 79.3 (C-5), 62.2 (C-6); 3-O-Glu: 106.5 (C-1),
75.5 (C-2), 78.8 (C-3), 71.9 (C-4), 78.3 (C-5), 62.7
(C-6). VA F¥¥fs 5 cipdhi— s, e sy
4 N2z WA He

WEY 5 AT TR K, miz: 787 [M+Na] .
Liebermann-Burchard 1 Molish [ v 4 5 3% &2 i FH
P, M AN B RAAY . 'H-NMR (400
MHz, pyridine-ds) ¢: 1.33 (3H, s, H-27), 1.31 (3H, s,
H-23), 1.02 (3H, s, H-26), 0.99 (3H, s, H-24), 0.98
(3H, s, H-30), 0.97 (3H, s, H-29), 0.80 (3H, s, H-25),
6.18 (1H, brs, Araf-H-1), 5.47 (1H, s, H-12), 4.73 (1H,
d, J = 9.8 Hz, GluA-H1); “C-NMR (100 MHz,
pyridine-ds) 6: 38.6 (C-1), 26.7 (C-2), 89.2 (C-3), 39.4
(C-4), 55.7 (C-5), 18.4 (C-6), 33.2 (C-7), 39.7 (C-8),
46.7 (C-9), 37.0 (C-10), 23.7 (C-11), 122.5 (C-12),
144.8 (C-13), 42.2 (C-14), 28.3 (C-15), 23.8 (C-16),
46.5 (C-17), 42.2 (C-18), 46.8 (C-19), 31.0 (C-20),
342 (C-21), 33.1 (C-22), 28.3 (C-23), 17.4 (C-24),
15.4 (C-25), 17.4 (C-26), 26.2 (C-27), 172.7 (C-28),
33.3 (C-29), 23.8 (C-30); GluA: 107.1 (C-1), 75.4
(C-2), 76.1 (C-3), 76.6 (C-4), 76.2 (C-5), 180.2 (C-6);
Araf: 108.6 (C-1), 82.5 (C-2), 78.8 (C-3), 87.8 (C-4),

62.7 (C-5). LA F3ud 5 semkdos —s Y, ke
WG 5 AEEE .

WEW 6: AETEEMA, m/z: 927 [M+H] .
Liebermann-Burchard 1 Molish [ v 45 532 2 5l FH
PE, HEM AT AE N B R A . HNMR (400
MHz, pyridine-ds) ¢: 1.32 (3H, s, H-27), 1.26 (3H, s,
H-23), 1.11 (3H, s, H-26), 0.98 (3H, s, H-24), 0.94
(3H, s, H-30), 0.92 (3H, s, H-29), 0.84 (3H, s, H-25),
6.33 (1H, d, J = 9.7 Hz, Glu-H-1), 6.27 (1H, brs,
Araf-H-1), 5.35 (1H, s, H-12), 4.87 (1H, d, J = 9.8 Hz,
GluA-H-1); "*C-NMR (100 MHz, pyridine-ds) 5: 37.2
(C-1), 26.3 (C-2), 89.3 (C-3), 39.7 (C-4), 56.0 (C-5),
17.8 (C-6), 34.3 (C-7), 40.1 (C-8), 48.2 (C-9), 37.3
(C-10), 24.0 (C-11), 123.1 (C-12), 144.5 (C-13), 42.4
(C-14), 28.4 (C-15), 24.0 (C-16), 46.1 (C-17), 42.0
(C-18), 47.2 (C-19), 31.1 (C-20), 33.5 (C-21), 32.8
(C-22), 28.6 (C-23), 17.1 (C-24), 15.8 (C-25), 17.2
(C-26), 26.4 (C-27), 176.5 (C-28), 33.3 (C-29), 24.0
(C-30); Glu: 95.8 (C-1), 74.2 (C-2), 79.3 (C-3), 71.3
(C-4), 78.9 (C-5), 62.4 (C-6); GluA: 107.2 (C-1), 74.4
(C-2), 75.6 (C-3), 78.7 (C-4), 75.7 (C-5), 176.9 (C-6);
Araf: 108.0 (C-1), 82.7 (C-2), 78.8 (C-3), 89.3 (C-4),
62.5 (C-5). VA EHtf 5 ki — 8", et
HY 6 NIRRT A,

a1 BERmA, mz 1097 M+
Na]". Liebermann-Burchard F! Molish /5 o 4% 545 5
BLRAPE, ML AT e BRI A4 'H-NMR (400
MHz, pyridine-ds) ¢: 1.31 (3H, s, H-27), 1.27 (3H, s,
H-23), 1.12 (3H, s, H-26), 1.00 (3H, s, H-24), 0.92
(3H, s, H-30), 0.91 (3H, s, H-29), 0.90 (3H, s, H-25),
6.28 (1H, d, J = 8.1 Hz, 28-O-Glu-H-1), 5.44 (1H, s,
H-12), 5.41 (1H, d, J = 7.8 Hz, 3-O-Glu-H-1), 5.02
(1H, overlepped, 28-O-Glu-H-1"), 4.73 (1H, d, J =
7.0 Hz, Ara-H-1); >C-NMR (100 MHz, pyridine-ds) 6:
37.1 (C-1), 26.5 (C-2), 89.1 (C-3), 39.7 (C-4), 55.9
(C-5), 18.3 (C-6), 33.1 (C-7), 39.9 (C-8), 48.1 (C-9),
37.1 (C-10), 23.5 (C-11), 123.0 (C-12), 144.2 (C-13),
422 (C-14), 28.2 (C-15), 23.6 (C-16), 46.2 (C-17),
422 (C-18), 47.1 (C-19), 30.8 (C-20), 33.2 (C-21),
32.7 (C-22), 28.4 (C-23), 17.0 (C-24), 15.7 (C-25),
17.5 (C-26), 26.1 (C-27), 176.6 (C-28), 33.2 (C-29),
23.7 (C-30); 28-O-Glu: 95.7 (C-1), 73.9 (C-2), 78.8
(C-3), 70.9 (C-4), 78.0 (C-5), 69.4 (C-6); Glu’: 105.3
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(C-1), 75.2 (C-2'), 78.4 (C-3"), 71.6 (C-4"), 78.4
(C-5"), 62.7 (C-6'); Ara: 107.4 (C-1), 71.9 (C-2), 84.1
(C-3), 69.4 (C-4), 67.0 (C-5); 3-O-Glu: 106.4 (C-1),
75.8 (C-2), 78.3 (C-3), 71.6 (C-4), 78.7 (C-5), 62.6
(C-6). VL E¥¥f 5 kit —s, s e s
7 A araliasaponin II.

&M 8: BtERMA, mz 1 097 M+
Na]’, 1 075 [M+H]". Liebermann-Burchard 1 Molish
N2 SR 85 S IR A, AN L T BN R R A
'H-NMR (400 MHz, pyridine-ds) &: 1.25 (3H, s,
H-27), 1.22 (3H, s, H-23), 1.11 (3H, s, H-26), 1.04
(3H, s, H-24), 0.91 (3H, s, H-30), 0.91 (3H, s, H-29),
090 (3H, s, H-25), 6.24 (1H, d, J = 84 Hz,
28-0-Glu-H-1), 5.43 (1H, s, H-12), 5.20 (1H, d, J =
7.9 Hz, 3-O-Glu-H-1), 5.01 (1H, d, J = 7.9 Hz, 28-0-
Glu-H-1), 495 (1H, d, J = 5.8 Hz, Ara-H-1);
PC-NMR (100 MHz, pyridine-ds) d: 38.7 (C-1), 26.5
(C-2), 89.0 (C-3), 39.6 (C-4), 55.9 (C-5), 18.5 (C-6),
33.2 (C-7), 39.6 (C-8), 48.1 (C-9), 37.1 (C-10), 23.9
(C-11), 123.2 (C-12), 144.2 (C-13), 42.2 (C-14), 28.2
(C-15), 23.6 (C-16), 47.2 (C-17), 42.0 (C-18), 46.3
(C-19), 30.8 (C-20), 34.2 (C-21), 32.7 (C-22), 28.4
(C-23), 16.7 (C-24), 15.7 (C-25), 17.5 (C-26), 26.1
(C-27), 176.6 (C-28), 33.2 (C-29), 23.7 (C-30);
28-0-Glu: 95.7 (C-1), 73.9 (C-2), 78.8 (C-3), 71.1
(C-4), 78.0 (C-5), 69.5 (C-6); Glu': 105.3 (C-1), 75.2
(C-2", 78.5 (C-3"), 71.7 (C-4'), 78.5 (C-5'), 62.7
(C-6"); Ara: 104.9 (C-1), 80.9 (C-2), 73.4 (C-3), 68.2
(C-4), 65.0 (C-5); 3-O-Glu: 106.0 (C-1), 76.3 (C-2),
78.1 (C-3), 71.6 (C-4), 78.0 (C-5), 62.6 (C-6). L %k
i ScikdE—8", a8 A 3-0-[p-D-
N R 7] 260 B 2 -(152)-0-L- P R AR Bl 2 ] S5 3R IR -
28-0-B-D- Mk 1t 4] %5 i 2 -(1—6)-B-D- ML IR 7] % b5
BiEH o
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