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Chemical constituents from leaves of llex chinensis

XIA Wen-qi, CUI Bao-song, LI Shuai
State Key Laboratory of Bioactive Substance and Function of Natural Medicines, Institute of Materia Medica, Chinese Academy of
Medical Sciences & Peking Union Medical College, Beijing 100050, China

Abstract: Objective To investigate the chemical constituents from the leaves of Ilex chinensis. Methods The constituents were
isolated and purified by various chromatographic methods, and the structures were elucidated by spectroscopic analysis. Results
Fifteen triterpenoid compounds were isolated from 70% ethanol extract in the leaves of I. chinensis and identified as
2a,3B-dihydroxy-23-norolean-4(24)-12(13)-dien-28-oic acid (1), 29-hydroxyhederagenin (2), ilexosapogenin A (3), rotundic acid
isopropylidene (4), 2a,3B-dihydroxy-23-norurs-4(24)-12-dien-28-oic acid (5), 23-hydroxyursolic acid (6), 3,23-dihydroxyursa-12,18-
dien-28-oic acid (7), asiatic acid (8), 28-O-B-D-glucopyranoside siaresinolic acid (9), 28-O-B-D-glucopyranoside spathodic acid (10),
28-0-B-D-glucopyranoside pomolic acid (11), rotungenoside (12), 3f,23-dihydroxyurs-12,18-dien-28-O-f3-D-glucopyranosyl ester
(13), 3B,23-dihydroxyurs-12,19-dien-28-O-B-D-glucopyranosyl ester (14), and 3p,23-dihydroxyurs-12,19(29)-dien-28-O-B-D-
glucopyranosyl ester (15). Conclusion Compounds 1 and 2 are isolated from the plants of Z/ex L. for the first time. All compounds are
isolated from this plant for the first time.
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5 AN K 3 A A A, (R E 2 ) 2015
TR AL R AT 1 0 s S E AR, A
A TR AR A5 10 S I Al B, it —2
SRR B R Ay, W HAR S O AT TR
IR, 15 A B oo o 8l L, SO
e 70% LR 73 AT E) 8 A=l 20,38-—
F2H5-23- 2 HH-4(24)-12(13)- -5 UL [20,3p-
dihydroxy-23-norolean-4(24)-12(13)-dien-28-oic acid,
1], 29-F2 3L H 21776 (29-hydroxyhederagenin,
2). ilexosapogenin A (3). RuhNR-3,23-45 A i
(rotundic acid isopropylidene, 4). 2a,3B-—F£3E-23-
5 4(24)-12- 45 - 5 R IR  [20,3B-dihydroxy-23-
norurs-4(24)-12-dien-28-oic acid, 5]. 23-F£HL % RK
(23-hydroxyursolic acid, 6). 3B,23- _J}£%E-12,18-
-5 K% (3p,23-dihydroxyursa-12,18-dien-28-oic
acid, 7). BUEHEHR (asiatic acid, 8); 7 M=%
T R EWIRRR-28-0--D-H Z FElE 1 (28-0-B-D-
glucopyranoside siaresinolic acid, 9). 28-O-B-D-
glucopyranoside spathodic acid (10). H#JR-28-0O-
B-D-7i % B 5+ (28-0O-B-D-glucopyranoside pomolic
acid, 11). rotungenoside (12). 3B,23-_¥£%-12,18-
- RIR-28-0-B-D-H ZE Ml (3B,23-dihydro-
xyurs-12,18-dien-28-O-B-D-glucopyranosyl ester, 13).
3(,23- FRIE-12,19- H- I KR -28-0-B-D- ] 4 Kl
liEH (3pB,23-dihydroxyurs-12,19-dien-28-O-B-D-gluco-
pyranosyl ester, 14). 3p,23- F£HE-12,19(29)- /-
5 RIR-28-0-B-D-Hi % B NE 1T [3B,23-dihydroxyurs-
12,19(29)-dien-28-0-B-D-glucopyranosyl ester, 15].
PL EACE P B IR FED T 3 2515 2, G
1. 2 HEXRNEEEED 5 e1550.
1 X5

Aglient 1000 series LC-MSD-trap-SL %Y ESI-MS
JFEA (£ [F Aglient 22 ] ), Mercury-400. Inova-500
KGR A% (3[H Varian /A7), Shimadzu
LC-6AD & 80HUAH (41552 (4% Shimadzu 22 7)) Fit
# SPD-20A XU S AMRCRT 25 5 )25 (i AT 4
RP;g (250 mmX 10 mm, 5 um) FH|&FE (HA
YMC 2 A Fll Cosmosil 2] ) HI BT Sephadex
LH-20 4 % # GE Healthcare Bio-Science AB /A #] /™
wi,  FE TR R M & AL TNV ™ il (5
W AR A T B AR A F A . B A
NS | A Y B S /S T LA N 20

AFFMT 2010 4 3 IR AVTIE A LT &, 20T

PEA BB A )T A T L EL R S B
TR T D1 % 58 N AT Tlex chinensis Sims /15
Mo HPIbRA (ID-22233) A7 T+ [ 2 2 Rl 2 Bt
ELY LT IR i NE
2 RERS5HE

AF T 20 kg, H 5 f5EH 70% LB
[FTRHEE 3 U0, RFIK 2 h, $RHGRIEE DI Inid &
KAFR T o R, IR IR £ a2 H A B 1R £ 156350
B BEIR ZBRERAIIR T 460 g, SRERRHE(IE, i
k- AR BEVERE, /95 12 414> A~L. 414 D
(12.5 @) SHEMAE A, fmBE-E (401,311,
201, LS50 1) BAEEVERAS R 10 AMELLS)y,
Hr 415> DH(5.7 g)4& Jx B4tk - Sephadex LH-20
K3 &% HPLC Hil# 7> A3 25 1 (10 mg). 3
(17mg) 4 (32mg). 5 (9mg). 6 (42mg). 7 (3
mg). 45 G (52,9 g) SrRERKEEIE, SA5-H R
(50 © 151 1) BRREVERATS] 7 N7y, HApw
47y GC (6.3 g). GD (3.4¢). GE (9.8g) &R HE
i« Sephadex LH-20 #:(4if% &2 HPLC il #% 73 B9 43
25 2(8 mg). 8(6mg).9(6mg). 10 (6 mg).
11 (14 mg). 12 (20 mg). 13 (217 mg). 14 (33 mg).
15 (20 mg).
3 Mm% E

EY 1: AR KA. ESI-MS m/z: 479 [M+
Na]". 'H-NMR (500 MHz, CsDsN) 6: 5.86 (1H, s,
H-24a), 5.50 (1H, t, J = 3.5 Hz, H-12), 4.95 (1H, s,
H-24b), 4.36 (1H, d, J = 9.0 Hz, H-3), 4.05 (1H, m,
H-2), 3.32 (1H, dd, J = 13.5, 4.5 Hz, H-18), 1.27 (3H,
s, H-27), 1.06 (3H, s, H-30), 1.02 (3H, s, H-29), 0.97
(3H, s, H-26), 0.83 (3H, s, H-25); “C-NMR (125
MHz, CsDsN) d: 47.2 (C-1), 73.9 (C-2), 79.9 (C-3),
150.7 (C-4), 51.1 (C-5), 26.5 (C-6), 33.6 (C-7), 40.3
(C-8), 46.8 (C-9), 39.3 (C-10), 21.9 (C-11), 123.0
(C-12), 145.5 (C-13), 42.8 (C-14), 28.6 (C-15), 24.2
(C-16), 48.5 (C-17), 42.6 (C-18), 46.0 (C-19), 32.1
(C-20), 31.4 (C-21), 34.7 (C-22), 105.1 (C-24), 15.6
(C-25), 17.9 (C-26), 25.2 (C-27), 178.5 (C-28), 33.7
(C-29), 24.2 (C-30). DA%t 5 semikafaE — s,
HUSEALE Y 1 N 20,3B- 2 HE-23-2 F1-4(24)-12-
TR

&Y 2: A A, ESI-MS m/z: 511 [M+
Na]". 'H-NMR (500 MHz, CsDsN) 6: 5.56 (1H, t-like,
H-12), 4.20 (1H, d, J = 10.0 Hz, H-23a), 4.21 (1H, m,
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H-3), 3.73 (1H, d, J = 10.0 Hz, H-23b), 3.60 (1H, d,
J=12.5 Hz, H-30a), 3.45 (1H, d, J = 12.5 Hz, H-30b),
1.28 (3H, s, H-27), 1.24 (3H, s, H-29), 1.08 (6H, s,
H-24, H-25), 1.00 (3H, s, H-26); *C-NMR (125 MHz,
CsDsN) d: 39.2 (C-1), 282 (C-2), 74.3 (C-3), 43.4
(C-4), 49.1 (C-5), 19.1 (C-6), 33.4 (C-7), 40.2 (C-8),
48.6 (C-9), 37.7 (C-10), 24.3 (C-11), 123.1 (C-12),
145.5 (C-13), 42.7 (C-14), 28.9 (C-15), 24.3 (C-16),
47.6 (C-17), 41.9 (C-18), 41.7 (C-19), 37.1 (C-20),
29.6 (C-21), 33.2 (C-22), 68.5 (C-23), 13.6 (C-24),
16.4 (C-25), 18.0 (C-26), 26.6 (C-27), 180.7 (C-28),
73.9 (C-29), 20.2 (C-30). LA L%l 5 SCHkHRRiE —
H, WS 2 N 29- K R R AT T,

&Y 3: AR K. ESIMS m/z 511 [M+
Na]". '"H-NMR (500 MHz, CD;0D) §: 5.25 (1H, t, J =
3.5 Hz, H-12), 3.55 (1H, dd, J = 10.5, 5.0 Hz, H-3),
3.47 (1H, d, J = 11.0 Hz, H-23a), 3.28 (1H, d, J=11.0
Hz, H-23b), 3.19 (1H, d, J = 3.5 Hz, H-19), 3.00 (1H,
brs, H-18), 1.24 (3H, s, H-27), 0.91 (6H, s, H-29, 30),
0.88 (3H, s, H-25), 0.71 (3H, s, H-26), 0.65 (3H, s,
H-24); “C-NMR (125 MHz, CD;0D) §: 39.3 (C-1),
27.4 (C-2), 74.1 (C-3), 43.3 (C-4), 48.6 (C-5), 19.3
(C-6), 33.5 (C-7), 40.7 (C-8), 48.4 (C-9), 38.1 (C-10),
24.8 (C-11), 124.9 (C-12), 144.6 (C-13), 42.6 (C-14),
28.7 (C-15), 29.5 (C-16), 46.8 (C-17), 45.2 (C-18),
82.5 (C-19), 36.0 (C-20), 29.5 (C-21), 34.1 (C-22),
67.5 (C-23), 12.7 (C-24), 16.1 (C-25), 17.8 (C-26),
25.1 (C-27), 181.0 (C-28), 29.5 (C-29), 25.2 (C-30).
PLE Kt 5 somkapE — 5, M e 3 N
ilexosapogenin A.

WEY 4 (IR A, ESI-MS m/z: 551 [M+
Na]". 'H-NMR (500 MHz, CsDsN) &: 5.59 (1H, brs,
H-12), 3.64 (1H, dd, J = 11.5, 3.5 Hz, H-3), 3.61 (1H,
d, J = 11.0 Hz, H-23a), 3.54 (1H, d, J = 11.0 Hz,
H-23b), 1.72 (3H, s, H-27), 1.52 (3H, s, H-29), 1.47
(3H, s, H-33), 1.45 (3H, s, H-26), 1.14 (3H, s, H-31),
1.12 3H, d, J = 7.0 Hz, H-30), 1.07 (3H, s, H-25),
0.86 (3H, s, H-24); "C-NMR (125 MHz, CsDsN) ¢:
39.1 (C-1), 24.9 (C-2), 78.0 (C-3), 42.3 (C-4), 54.8
(C-5), 18.2 (C-6), 33.2 (C-7), 37.6 (C-8), 47.9 (C-9),
37.2 (C-10), 24.0 (C-11), 128.0 (C-12), 140.1 (C-13),
40.7 (C-14), 29.5 (C-15), 27.1 (C-16), 48.5 (C-17),
51.8 (C-18), 72.9 (C-19), 42.6 (C-20), 24.2 (C-21),

38.7 (C-22), 72.8 (C-23), 17.3 (C-24), 13.1 (C-25),
17.0 (C-26), 26.6 (C-27), 180.8 (C-28), 27.3 (C-29),
16.8 (C-30), 19.8 (C-31), 99.2 (C-32), 30.5 (C-33). LA
Rl ScmkaRaE — T, s A 4 R
N R-3,23-45 P i o

WEW S: Ak AR. ESI-MS m/z: 479 [M+
Na]*. 'H-NMR (500 MHz, CsDsN) &: 5.86 (1H, s,
H-24a), 5.50 (1H, brs, H-12), 4.95 (1H, s, H-24b),
437 (1H, d, J = 9.0 Hz, H-3), 4.05 (1H, m, H-2), 2.65
(1H, d, J = 11.5 Hz, H-18), 1.22 (3H, s, H-27), 1.09
(3H, s, H-26), 1.00 (3H, d, J = 6.5 Hz, H-29), 0.96
(3H, d, J = 6.0 Hz, H-30), 0.82 (3H, s, H-25);
BC.NMR (125 MHz, CsDsN) &: 48.5 (C-1), 73.9
(C-2), 80.0 (C-3), 150.7 (C-4), 51.1 (C-5), 21.9 (C-6),
32.4 (C-7), 40.0 (C-8), 45.9 (C-9), 39.1 (C-10), 24.3
(C-11), 124.3 (C-12), 140.0 (C-13), 43.2 (C-14), 29.0
(C-15), 25.1 (C-16), 48.7 (C-17), 54.1 (C-18), 39.9
(C-19), 40.5 (C-20), 31.5 (C-21), 25.3 (C-22), 105.1
(C-24), 15.7 (C-25), 17.9 (C-26), 24.3 (C-27), 180.4
(C-28), 18.0 (C-29), 21.9 (C-30). LA ¥ 5 SCiikK
B, WA 5 8 20,3p- R HE-23-2
H1-4(24)-12(13)- -5 K% .

&Y 6: KA. ESI-MS m/z: 495 [M+
Na]". "H-NMR (500 MHz, CD;OD) 8: 5.25 (1H, t, J =
3.5 Hz, H-12), 3.63 (1H, dd, J = 11.0, 4.5 Hz, H-3),
3.55(1H, d, J = 11.0 Hz, H-23a), 3.31 (1H, d, J=11.0
Hz, H-23b), 2.22 (1H, d, J = 6.5 Hz, H-18), 1.15 (3H,
s, H-27), 1.01 (3H, s, H-25), 0.99 (3H, d, J = 6.5 Hz,
H-29), 0.91 (3H, d, J = 6.5 Hz, H-30), 0.87 (3H, s,
H-26), 0.73 (3H, s, H-24); “C-NMR (125 MHz,
CD;0D) d: 39.7 (C-1), 27.5 (C-2), 73.9 (C-3), 43.3
(C-4), 48.0 (C-5), 19.1 (C-6), 33.8 (C-7), 40.4 (C-8),
48.0 (C-9), 37.9 (C-10), 24.1 (C-11), 126.9 (C-12),
139.7 (C-13), 43.3 (C-14), 29.2 (C-15), 25.3 (C-16),
48.6 (C-17), 54.4 (C-18), 40.8 (C-19), 40.4 (C-20),
31.8 (C-21), 38.1 (C-22), 67.4 (C-23), 12.8 (C-24),
16.4 (C-25), 17.7 (C-26), 24.4 (C-27), 181.6 (C-28),
17.8 (C-29), 21.6 (C-30). BA_F-$dfs 15 kg —2d™,
LAY 6 O 23- R B RIR .

WE T: IR AR . ESI-MS m/z: 493 [M+
Na]". 'H-NMR (400 MHz, CD;0D) 6: 5.33 (1H, t, J =
4.0 Hz, H-12), 3.57 (1H, dd, J = 11.6, 5.2 Hz, H-3),
3.47 (1H, d, J=11.2 Hz, H-23a), 3.23 (1H, d, J=11.2
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Hz, H-23b), 1.68 (3H, s, H-29), 1.04 3H, d, J = 8.5
Hz, H-30), 0.97 (3H, s, H-25), 0.94 (3H, s, H-27), 0.89
(3H, s, H-26), 0.65 (3H, s, H-24); “C-NMR (125
MHz, CD;OD) &: 40.1 (C-1), 27.6 (C-2), 73.8 (C-3),
433 (C-4), 49.1 (C-5), 19.1 (C-6), 35.3 (C-7), 40.1
(C-8), 49.3 (C-9), 37.8 (C-10), 24.1 (C-11), 127.1
(C-12), 140.0 (C-13), 45.8 (C-14), 29.3 (C-15), 29.8
(C-16), 49.6 (C-17), 132.7 (C-18), 136.8 (C-19), 35.7
(C-20), 27.6 (C-21), 32.5 (C-22), 67.2 (C-23), 12.9
(C-24), 17.0 (C-25), 18.7 (C-26), 22.3 (C-27), 180.6
(C-28), 19.8 (C-29), 19.0 (C-30). DL L #¥s 5 kIR
BN, M A A T 38,23- T FRHE-12,18-
-SRI

&) 8: A0 K ESI-MS m/z: 487 [M—H] .
'H-NMR (500 MHz, CsDsN) &: 5.48 (1H, t-like,
H-12), 4.23~4.30 (3H, m, H-2, 3, 23a), 3.75 (1H, d,
J=10.5 Hz, H-23b), 2.64 (1H, d, J = 11.5 Hz, H-18),
1.15 (3H, s, H-24), 1.09 (9H, s, H-25~27), 0.98 (3H,
d, J = 6.5 Hz, H-29), 0.93 (3H, d, J = 6.0 Hz, H-30);
BC-NMR (125 MHz, CsDsN) &: 48.3 (C-1), 66.9
(C-2), 78.6 (C-3), 44.1 (C-4), 48.4 (C-5), 19.0 (C-6),
33.6 (C-7), 40.5 (C-8), 48.5 (C-9), 38.8 (C-10), 24.2
(C-11), 126.0 (C-12), 139.9 (C-13), 43.0 (C-14), 29.1
(C-15), 25.4 (C-16), 48.6 (C-17), 54.0 (C-18), 39.9
(C-19), 39.9 (C-20), 31.6 (C-21), 38.0 (C-22), 69.4
(C-23), 15.0 (C-24), 18.0 (C-25), 18.0 (C-26), 24.3
(C-27), 180.5 (C-28), 18.1 (C-29), 21.9 (C-30). LA %k
I 5 SCRRIRGE — B0, e 8 AR R

EW 9: HEM K. ESI-MS m/z: 657 [M+
Na]". 'H-NMR (500 MHz, CsDsN) 6: 6.39 (1H, d, J =
8.0 Hz, H-1"), 5.53 (1H, t, J = 3.0 Hz, H-12), 3.58~
3.60 (2H, m, H-18, H-19), 3.42 (1H, dd, J = 11.5, 4.0
Hz, H-3), 1.62 (3H, s, H-27), 1.22 (3H, s, H-23), 1.18
(3H, s, H-29), 1.14 (3H, s, H-30), 1.04 (3H, s, H-26),
0.98 (3H, s, H-24), 0.95 (3H, s, H-25); C-NMR (125
MHz, CsDsN) d: 39.3 (C-1), 28.6 (C-2), 78.6 (C-3),
39.9 (C-4), 56.4 (C-5), 19.5 (C-6), 33.7 (C-7), 40.7
(C-8), 48.9 (C-9), 38.0 (C-10), 24.7 (C-11), 123.5
(C-12), 144.8 (C-13), 42.6 (C-14), 29.6 (C-15), 28.5
(C-16), 47.0 (C-17), 45.1 (C-18), 81.6 (C-19), 36.0
(C-20), 29.4 (C-21), 33.5 (C-22), 29.3 (C-23), 17.0
(C-24), 16.0 (C-25), 18.1 (C-26), 25.1 (C-27), 177.7
(C-28), 29.2 (C-29), 25.4 (C-30), 96.4 (C-1"), 74.7

(C-2), 79.8 (C-3"), 71.6 (C-4'), 79.5 (C-5'), 62.6
(C-6")o LA FHet 55 Sk — 50, s e th &
9 2% [E B G TR -28-0-B-D- i i Bl s 15 -

AW 10: IR K. ESI-MS m/z: 673 [M+
Na]". 'H-NMR (500 MHz, CsDsN) 6: 6.41 (1H, d, J =
8.0 Hz, H-1"), 5.54 (1H, t, J = 3.0 Hz, H-12), 4.53 (1H,
d, J=10.5 Hz, H-24a), 432 (1H, t, J = 9.0 Hz, H-3"),
3.71 (1H, d, J = 10.5 Hz, H-24b), 3.62 (2H, m, H-3,
19), 3.56 (1H, s, H-18), 1.64 (3H, s, H-27), 1.56 (3H,
s, H-23), 1.16 (6H, s, H-26, 29), 1.01 (3H, s, H-30),
0.95 (3H, s, H-25); "*C-NMR (125 MHz, CsDsN) 6:
38.4 (C-1), 282 (C-2), 80.0 (C-3), 42.9 (C-4), 56.3
(C-5), 19.1 (C-6), 33.3 (C-7), 40.0 (C-8), 48.2 (C-9),
37.1 (C-10), 24.4 (C-11), 122.9 (C-12), 144.1 (C-13),
41.8 (C-14), 28.8 (C-15), 27.8 (C-16), 46.3 (C-17),
44.4 (C-18), 80.9 (C-19), 35.4 (C-20), 28.7 (C-21),
32.8 (C-22), 23.4 (C-23), 64.3 (C-24), 15.8 (C-25),
17.3 (C-26), 242 (C-27), 177.0 (C-28), 28.5 (C-29),
24.7 (C-30), 95.7 (C-1"), 74.0 (C-2'), 78.8 (C-3"), 70.9
(C-4"),79.2 (C-5"), 61.9 (C-6")o LA L Hdi 15 SC ki i
— 5 W E A 10 2 28-0-B-D-glucopyranoside
spathodic acid.

&Y 11: AR AE. ESI-MS m/z: 657 [M+
Na]". "H-NMR (500 MHz, CsDsN) 8: 6.34 (1H, d, J =
8.5 Hz, H-1), 5.60 (1H, t-like, H-12), 3.45 (1H, dd,
J=12.0,4.5 Hz, H-3), 2.97 (1H, s, H-18), 1.72 (3H, s,
H-27), 1.44 (3H, s, H-29), 1.25 (6H, s, H-23, H-26),
1.09 3H, d, J = 6.5 Hz, H-30), 1.07 (3H, s, H-24),
0.99 (3H, s, H-25); “C-NMR (125 MHz, CsDsN) 6
39.6 (C-1), 28.6 (C-2), 78.7 (C-3), 39.9 (C-4), 56.4
(C-5), 19.5 (C-6), 34.1 (C-7), 41.1 (C-8), 48.3 (C-9),
38.2 (C-10), 24.6 (C-11), 128.9 (C-12), 139.8 (C-13),
42.6 (C-14), 29.8 (C-15), 26.6 (C-16), 49.1 (C-17),
55.0 (C-18), 73.1 (C-19), 42.2 (C-20), 27.2 (C-21),
37.9 (C-22), 29.3 (C-23), 17.0 (C-24), 16.2 (C-25),
17.9 (C-26), 25.1 (C-27), 177.4 (C-28), 27.5 (C-29),
17.2 (C-30), 96.3 (C-1"), 74.6 (C-2'), 79.8 (C-3"), 71.7
(C-4"),79.5 (C-5"), 62.8 (C-6"). LA - H¥is 15 SC ke
— O W s s A 11 R BRI -28-0-B-D-Hi 4
TERE e

&M 12: AR K. ESI-MS m/z: 673 [M+
Na]". 'H-NMR (500 MHz, CsDsN) 6: 6.33 (1H, d, J =
8.5 Hz, H-1"), 5.58 (1H, t-like, H-12), 4.53 (1H, d, J =
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10.0 Hz, H-24a), 3.70 (1H, d, J = 10.0 Hz, H-24b),
3.64 (1H, m, H-3), 2.96 (1H, s, H-18), 1.70 (3H, s,
H-27), 1.55 (3H, s, H-23), 1.43 (3H, s, H-29), 1.20
(3H, s, H-26), 1.09 (3H, d, J = 6.5 Hz, H-30), 0.96
(3H, s, H-25); "C-NMR (125 MHz, CsDsN) 6: 39.3
(C-1), 28.9 (C-2), 80.8 (C-3), 43.6 (C-4), 56.9 (C-5),
19.8 (C-6), 34.3 (C-7), 41.0 (C-8), 48.4 (C-9), 37.6
(C-10), 24.8 (C-11), 128.8 (C-12), 139.8 (C-13), 42.6
(C-14), 29.7 (C-15), 26.6 (C-16), 49.1 (C-17), 54.9
(C-18), 73.1 (C-19), 42.5 (C-20), 27.2 (C-21), 38.2
(C-22), 24.1 (C-23), 65.1 (C-24), 16.6 (C-25), 17.8
(C-26), 25.0 (C-27), 177.4 (C-28), 27.5 (C-29), 17.2
(C-30), 96.3 (C-1'), 74.6 (C-2"), 79.8 (C-3"), 71.7
(C-4"),79.5 (C-5"), 62.8 (C-6"). LA ¥ 5 kiR e
— 5P % E A 12 rotungenoside.

&M 13: HEK K. ESI-MS m/z: 655 [M—+
Na]". 'H-NMR (500 MHz, CsDsN) ¢: 6.36 (1H, d, J =
8.5 Hz, H-1'), 5.78 (1H, t-like, H-12), 4.20 (1H, m,
H-3), 4.01 (1H, d, J = 9.5 Hz, H-23a), 3.74 (1H, d, J =
9.5 Hz, H-23b), 1.83 (3H, s, H-29), 1.22 (3H, s, H-25),
1.08 (3H, s, H-27), 1.07 (3H, s, H-26), 1.05 (3H, s,
H-24), 1.04 3H, d, J= 6.5 Hz, H-30); *C-NMR (125
MHz, CsDsN) 6: 39.8 (C-1), 27.2 (C-2), 73.6 (C-3),
43.4 (C-4), 48.8 (C-5), 19.2 (C-6), 35.1 (C-7), 39.9
(C-8), 49.1 (C-9), 37.5 (C-10), 24.0 (C-11), 127.2
(C-12), 139.2 (C-13), 45.4 (C-14), 31.4 (C-15), 29.6
(C-16), 50.4 (C-17), 134.4 (C-18), 136.4 (C-19), 35.8
(C-20), 28.3 (C-21), 35.3 (C-22), 68.1 (C-23), 13.8
(C-24), 17.3 (C-25), 18.9 (C-26), 22.6 (C-27), 175.2
(C-28), 20.0 (C-29), 19.2 (C-30), 96.3 (C-1'), 74.6
(C-2"), 79.4 (C-3"), 71.6 (C-4'), 79.7 (C-5'), 62.7
(C-6")o VL - Xefia 5 Sk — Y, s e e s m
13 4 3B,23- 3 H-12,18- M- 1% R K-28-0-p-D-Hi
AR o

&Y 14: FIOK K. ESI-MS m/z: 655 [M—+
Na]™. 'H-NMR (500 MHz, CsDsN) d: 6.37 (1H, d, J =
8.5 Hz, H-1'), 5.69 (1H, t-like, H-12), 4.20 (1H, m,
H-3), 4.04 (1H, d, J = 9.5 Hz, H-23a), 3.72 (1H, d, J =
9.5 Hz, H-23b), 3.55 (1H, s, H-18), 1.66 (3H, s, H-30),
1.59 (3H, s, H-29), 1.18 (3H, s, H-25), 1.07 (3H, s,
H-27), 1.04 (3H, s, H-26), 1.02 (3H, s, H-24);
BC-NMR (125 MHz, CsDsN) &: 39.7 (C-1), 28.3
(C-2), 73.8 (C-3), 43.4 (C-4), 49.1 (C-5), 19.0 (C-6),

34.4 (C-7), 40.3 (C-8), 48.8 (C-9), 37.6 (C-10), 24.2
(C-11), 128.2 (C-12), 138.3 (C-13), 44.2 (C-14), 24.1
(C-15), 29.1 (C-16), 47.8 (C-17), 50.9 (C-18), 129.2
(C-19), 124.3 (C-20), 29.0 (C-21), 33.4 (C-22), 68.3
(C-23), 13.7 (C-24), 17.1 (C-25), 18.7 (C-26), 22.7
(C-27), 176.7 (C-28), 17.8 (C-29), 20.8 (C-30), 96.3
(C-1"), 74.7 (C-2"), 79.4 (C-3'), 71.6 (C-4), 79.8
(C-5"), 62.7 (C-6")» LUK 5 Sciikapas —s*Y, #%
WEALE W) 14 K 3B,23- - FRHE-12,19- T IF- 15 K IR -
28-0-B-D-F1 % BE G -

EM15: K K. ESI-MS m/z: 655 [M—+
Na]". 'H-NMR (500 MHz, CsDsN) d: 6.35 (1H, d, J =
8.5 Hz, H-1"), 5.58 (1H, t-like, H-12), 5.21 (1H, brs,
H-29a), 5.06 (1H, brs, H-29b), 4.20 (1H, m, H-3), 3.82
(1H, brs, H-18), 4.07 (1H, d, J = 10.0 Hz, H-23a), 3.73
(1H, d, J = 10.0 Hz, H-23b), 1.21 (3H, s, H-27), 1.20
(3H, s, H-25), 1.08 (3H, s, H-26), 1.07 (3H, d, J= 6.5
Hz, H-30), 1.03 (3H, s, H-24); "*C-NMR (125 MHz,
CsDsN) 6: 39.4 (C-1), 26.3 (C-2), 73.9 (C-3), 43.3
(C-4), 49.2 (C-5), 19.1 (C-6), 33.7 (C-7), 40.3 (C-8),
48.6 (C-9), 37.8 (C-10), 24.4 (C-11), 129.1 (C-12),
138.0 (C-13), 43.4 (C-14), 28.2 (C-15), 29.6 (C-16),
50.3 (C-17), 52.8 (C-18), 153.9 (C-19), 38.0 (C-20),
31.1 (C-21), 37.6 (C-22), 68.3 (C-23), 13.6 (C-24), 16.7
(C-25), 17.9 (C-26), 26.7 (C-27), 176.5 (C-28), 110.9
(C-29), 19.9 (C-30), 96.4 (C-1), 74.6 (C-2'), 79.4 (C-3),
71.6 (C-4"),79.9 (C-5"), 62.7 (C-6")o DA%l L5 STk
EsPY, MR A 15 O 3p23- SRR -
12,19(29)- - #ii- % RIR-28-0-B-D- 8 A Fi e T o
4 itig

AWFFNIYZET oy B8] 15 MG,
G 8 A=l T oAl 7 A =ni B R A Y, Ho,
WA 1~3 AFFHRIR =0k 4~8 h 35 IR M
il 9~10 ASFFHURIRM = w21 11~15 4%
IR S, ROk 28 AR AL S A
SEL BT . B 1 Sl 23 fERREE, 24 4
IR =il s LA 4 O 3 R 23 A fRAE S
WG G 516 a7+ 13~15 &AL
B e =, b S 7. 13 LR,
B 15 Sy 29 AL IR FP R .

P SCHRIRTE A B 5 6] 90 IR 18 7= A= AT B
SFEERR LS 6. 8 wl LU L R
SRR/ B, Bah, DU CARIET
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