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Triterpenoids from leaves of Ilex chinensis
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Medical Sciences & Peking Union Medical College, Beijing 100050, China

Abstract: Objective To study the triterpenoids from the leaves of llex chinensis. Methods The constituents were isolated and
purified by various chromatographic methods, and the structures were elucidated by spectroscopic analysis. Results Thirteen
triterpenoid saponins were isolated from 70% ethanol extracts in the leaves of I. chinensis and identified as 3f3,23-dihydroxyurs-12-en-
28-oic acid 28-0-B-D-glucopyranoside (1), quadranoside IV (2), mussaendoside R (3), monepaloside F (4), ilexoside XXVII (5),
ilexoside XXXVII (6), ilexoside XXXVIII (7), ilexoside XLI (8), niga-ichigoside F1 (9), kalidiumoside D (10), chikusetsusaponin IVa
(11), oblonganoside M (12), and 23-hydroxy-betulinic acid-28-O-B-D-glucopyranoside (13). Conclusion Compounds 1, 10, and 13
are isolated from the genus /lex for the first time. Compounds 2—8, 11, and 12 are isolated from this plant for the first time.

Key words: llex chinensis Sims; triterpenoid saponins; 33,23-dihydroxyurs-12-en-28-oic acid 28-O-B-D-glucopyranoside; mussaendoside R;
kalidiumoside D; 23-hydroxy-betulinic acid-28-O-B-D-glucopyranoside

MZEH N4 EHE (Aquifoliaceae) 4 H )& Ilex L.
FYIAT Llex chinensis Sims BT, EATEA#
B THMAERS TR, TR AR P O e
R BE. Btk ANERERY . EkBEl. =
AL A T SR A I 1 B2, =k
Ji% 53 LS S5 e BRI S B R e R o 1, A b i
B B R R A e U = . PRGBS I
WHR, MAFEEY 5515 20 = Ko
A LM EETE, FEAFmEAC. R 4t

IS HHER: 2017-12-21

I N TN = 0K (92 S AR NI 11 <N 0
PO BT o R . T Y
B F AR I TGN =K, W EE
I = 80 AT AT T IR NG S, 1R
A R T PO LR b, UL 70% Z BRI
AL BRI T 13 AN AY, 0 B E N
3p,23- I 1 IR -12-055-28- B2 -28-O-B-D- M IR 4] %
PERETY (3B,23-dihydroxyurs-12-en-28-oic acid 28-O-
B-D-glucopyranoside, 1). quadranoside IV (2). &

EEWE: FEESFER R SEFEEHE G TR- KA RS 0H SRR (CAMS-12M-1-010)
EERIY: 5%, B, Eiit, RN R AR TFERET 7. E-mail: liruofei@imm.ac.cn

«BIEEE 2 M Tel: (010)63164628 E-mail: lishuai@imm.ac.cn



- 1514 -

¢ $ % Chinese Traditional and Herbal Drugs 25 494 28 78 20184 4 A

4161 R (mussaendoside R, 3). monepaloside F
(4). &F5H XXV (ilexoside XXVII, 5). &+
XXXVII (ilexoside XXXVII, 6). 4% H XXXVIII
(ilexoside XXXVIII, 7). 4% H XLI(ilexoside XLI,
8). niga-ichigoside F1 (9). kalidiumoside D (10),
Y1524 IVa (chikusetsusaponin IVa, 11). K [FEH$
X H M (oblonganoside M, 12). 23-F3 A HER-
28-0-B-D- it 5 %4 %) B% I ( 23-hydroxy-betulinic
acid-28-0-B-D-glucopyranoside, 13). HH1, tLE&W)
1. 10, 13 NEXNAFREHEY T E53, G
Y 2~8. 11, 12 NE XN ZEY) 73 515 3.
1 NESHR

Aglient 1000 series LC-MSD-trap-SL % ESI-MS
JR A (£ E Aglient 2 7] )5 Mercury-400
Inova-500~ VNS-600 (3 [E Varian /A 7] ); BRUKER
AV500-I1T BUAZ AR A (FE[E Bruker 2] );
Shimadzu LC-6AD {0l AR L % SPD-20A
WU KR AN ISR 2E (H A Shimadzu A 7]); 2
H145H: RPyg (250 mmX 10 mm, 5 pm). ODS F:ff
IR (HA YMC AFD; KFLR A E HP-20.
MCI HP-20 ( HA =354 2 ket )s #i SEpH AL
Sephadex LH-20 (¥ii#t GE Healthcare Bio-Science
AB AF]D; HERERHEI B & s TR
Fr)s A HEER: (100~200. 200~300 H, &
Syl TAERD: FrAE A E e T, %
RO T B g 4l

PUZE3 T 2010 4F 3 HRHEILEE JLLE, &1L
V548 L e A BRI 70T UL B AR i
TR V8 NAT Tlex chinensis Sims H) -5
M. HYIbRA (ID-22233) {347 T b B B 22 Rl Bt
T IARAE
2 ERESE

A TEE20 kg, FSTEEMI70% LB In#E]
ARG, BR2 h, FEPGEEUEE. I E K
R E AR, HEEIR CBEABUR ISR £ BR iR Ar
RE460 g, SRERAT OB, AmEE-NEE (4
1. 301,201 15210 1 1) BREBRm, 59312
MHIYA~L. H50H (80.6 g) 51 (7.8 ¢) &G
SR, S FE-EEIK (10010017 ¢
3:0.5) BREESEE, SRI9ONELA sy, Hr 45 H6
(4.7 g) ZSephadex LH-20#1: 03, — & F - H 7
(11 SRR, 15273404 (HeA~H6C).
WA 5rH6B (3.6 g) Z£0DSH A2 5, 50%~100%

A B e 4G 21 17151404 (H6B1~H6B15).
HHAH6BI44HPLC -4 CGRBIAHNT5%HEE 73
BEFMLAEY (3 mg) A13 (3 mg). WH4H9
(5.7 g) % Sephadex LH-20(f 1%, — & H k- F I
(1D D NRBIAH, 7315 2154405 (H9A~HIE).
H9B (2.3 g) ZODSHEH 7S, 50%~100% HEE
BEEEVEL, 18212444 (H9B1~B9B12). H9B3
ZHPLC¥:Hil % GBI N60% FEL) 73 B3 21k &
19 (20 mg). HOB6ZHPLC i % (JishH N58%
FEE) 7 B8 2L 54710 (6.5 mg). HIB10ZHPLC
Fetfill % (TRBIAHN65% FEE) 4> B3 RL&2 (25
mg).
ZEE TR T8 A T R AR 4 AL B
IR HP-20 #E53 85, AKIKFHZKFD 20% 50%. 95%
CIEATYEME, 138] 4 0. o 50% BB
Ay (300 g), £ MCIHP-20 A0, 4RV H K AN
40%- 70%- 95% LBEEHATEML. Hd 70% LEEBE
P SRR (i 7 B, & be- HEE-K (10 ¢
1:01—>5:1:01) BEEEBENL, 53] 10 N5
(WC3A~WC31). 414> WC3C £ ODS H [EAE i,
50% ~ 100% H B kp FZ e B, 15 2 3 DN A 5
(WC3C1~WC3C3), HH WC3C3 4 HPLC il %
S GBI 65%HEE) BEMLEY 4 (45 mg).
4y WC3E 4 ODS H A, 50%~100% H i
BEEEVEL, 733 4 N5 (WC3E1~WC3E4), H
H WC3E3 £ HPLC il &5 GRshily 50% 4
) HEMEY 3 (8 mg). 5 (3mg). 12 (45mg).
47 WC3G £ ODS FEAEHE, 50%~100% F iz
BEEEVEL, 1533 M5 (WC3G1I~WC3G3). H
1 WC3G2 4 HPLC il %70 5 GARBIHA 40% 4
) 321549 6 (109 mg). 7 (47 mg). 8 (15 mg).
4 WC3I 4 ODS FEAERE, 50%~100% T iz
BRI, 732 5 N4y (WC3II~WC315), Hrf
WC314 £ HPLC “|:ffill & 505 GRishaily 80% HEE,
T 0.1%41R) HELEY 11 (61 mg).
3 HHEE
&M 1. Atk K. ESI-MS m/z: 657.3 [M+

Na]". 'H-NMR (400 MHz, CsDsN) 6: 6.30 (1H, d, J =
8.0 Hz, H-1"), 5.49 (1H, t, J = 3.2 Hz, H-12), 4.20 (1H,
overlapped, H-23a), 4.19 (1H, overlapped, H-3), 3.72
(1H, d, J = 10.4 Hz, H-23b), 2.54 (1H, d, J = 11.2 Hz,
H-18), 1.22 (3H, s, H-26), 1.15 (3H, s, H-27), 1.07
(3H, s, H-24), 0.96 (3H, d, J = 6.4 Hz, H-29), 0.89



¢ $ % Chinese Traditional and Herbal Drugs 25 494 28 78 20184 4 A

- 1515 -

(3H, brs, H-30); "*C-NMR (125 MHz, CsDsN) d: 39.0
(C-1), 27.8 (C-2), 73.3 (C-3), 42.9 (C-4), 48.1 (C-5),
18.6 (C-6), 33.3 (C-7), 40.2 (C-8), 48.5 (C-9), 36.8
(C-10), 23.7 (C-11), 126.2 (C-12), 138.5 (C-13), 42.5
(C-14), 28.7 (C-15), 24.7 (C-16), 48.4 (C-17), 53.4
(C-18), 39.3 (C-19), 39.1 (C-20), 30.8 (C-21), 37.1
(C-22), 67.7 (C-23), 13.2 (C-24), 17.4 (C-25), 17.8
(C-26), 23.8 (C-27), 176.2 (C-28), 16.3 (C-29), 21.3
(C-30), 95.8 (C-1'), 74.1 (C-2"), 79.0 (C-3"), 712
(C-4"),79.3 (C-5"), 62.3 (C-6"). VA L-Fdi 5 ke
— 3P, WS EE Y 1R 3B23- R IR-12-
J5-28-12-28-O-B-D-MH e 71 47 BETG 7

th&W 2: AEKAK. ESI-MS m/z: 673.3 [M+
Na]". 'H-NMR (500 MHz, CsDsN) 8: 6.28 (1H, d, J =
8.0 Hz, H-1'), 5.44 (1H, brt, J = 3.5 Hz, H-12), 4.24
(1H, overlapped, H-2), 4.29 (1H, overlapped, H-3),
423 (1H, d, J=10.0 Hz, H-23a), 3.72 (1H, d, J = 10.0
Hz, H-23b), 2.52 (1H, d, J = 11.5 Hz, H-18), 1.20 (3H,
s, H-26), 1.12 (3H, s, H-25), 1.10 (3H, s, H-27), 1.07
(3H, s, H-24), 0.92 (3H, d, J = 6.5 Hz, H-29), 0.88
(3H, brs, H-30); "*C-NMR (125 MHz, CsDsN) 4: 48.1
(C-1), 68.9 (C-2), 78.1 (C-3), 43.7 (C-4), 48.1 (C-5),
18.5 (C-6), 33.2 (C-7), 40.3 (C-8), 47.8 (C-9), 38.3
(C-10), 23.9 (C-11), 126.1 (C-12), 138.5 (C-13), 42.6
(C-14), 28.7 (C-15), 24.6 (C-16), 48.4 (C-17), 53.3
(C-18), 39.3 (C-19), 39.1 (C-20), 30.8 (C-21), 36.8
(C-22), 66.4 (C-23), 14.5 (C-24), 17.7 (C-25), 17.8
(C-26), 23.8 (C-27), 176.2 (C-28), 17.4 (C-29), 21.3
(C-30), 95.7 (C-1), 74.1 (C-2'), 78.9 (C-3"), 71.1
(C-4"),79.3 (C-5"), 62.2 (C-6")o LA -H 5 CmkikiE
— 5, WME A 2 quadranoside TV

th&9 3: AEHAK. ESI-MS m/z: 819.3 [M+
Na]". 'H-NMR (400 MHz, CsDsN) d: 6.32 (1H, d, J =
8.0 Hz, H-1"), 5.57 (1H, brt, J = 3.2 Hz, H-12), 4.95
(1H, d, J = 8.0 Hz, H-1"), 3.40 (1H, dd, J = 11.6, 4.4
Hz, H-3), 2.95 (1H, s, H-18), 1.72 (3H, s, H-27), 1.43
(3H, s, H-29), 1.32 (3H, s, H-23), 1.20 (3H, s, H-26),
1.08 3H, d, J = 6.4 Hz, H-30), 1.03 (3H, s, H-24),
0.91 (3H, s, H-25); “C-NMR (125 MHz, CsDsN) §:
38.9 (C-1), 26.7 (C-2), 89.0 (C-3), 39.6 (C-4), 55.9
(C-5), 18.7 (C-6), 33.5 (C-7), 40.5 (C-8), 47.7 (C-9),
37.8 (C-10), 24.0 (C-11), 128.4 (C-12), 139.3 (C-13),
422 (C-14), 29.3 (C-15), 26.1 (C-16), 48.7 (C-17),

545 (C-18), 72.6 (C-19), 42.1 (C-20), 26.6 (C-21),
36.9 (C-22), 28.3 (C-23), 17.0 (C-24), 15.7 (C-25),
17.4 (C-26), 24.6 (C-27), 177.0 (C-28), 27.0 (C-29),
16.8 (C-30), 107.1 (C-1'), 75.8 (C-2"), 79.4 (C-3"),
71.9 (C-4"), 78.8 (C-5"), 63.1 (C-6"), 95.9 (C-1"), 74.1
(C-2"), 79.0 (C-3"), 71.2 (C-4"), 78.4 (C-5"), 62.3
(C-6"). VA ¥ 5 5cukfiE — 5™, st s
Y13 NEMEIEH R,

th&Y) 4. AR K. ESI-MS m/z: 789.3 [M+
Na]". 'H-NMR (500 MHz, CsDsN) d: 6.30 (1H, d, J =
8.5 Hz, H-1"), 5.55 (1H, brt, J = 3.0 Hz, H-12), 4.82
(1H, d, J = 7.5 Hz, H-1"), 3.33 (1H, dd, J = 11.5, 4.0
Hz, H-3), 2.93 (1H, s, H-18), 1.69 (3H, s, H-27), 1.38
(3H, s, H-29), 1.29 (3H, s, H-23), 1.19 (3H, s, H-26),
1.06 3H, d, J = 7.0 Hz, H-30), 1.00 (3H, s, H-24),
0.91 (3H, s, H-25); "*C-NMR (125 MHz, CsDsN) 6
38.9 (C-1), 26.8 (C-2), 88.8 (C-3), 39.6 (C-4), 56.0
(C-5), 18.7 (C-6), 33.5 (C-7), 40.6 (C-8), 47.8 (C-9),
37.8 (C-10), 24.1 (C-11), 128.5 (C-12), 139.3 (C-13),
422 (C-14), 29.3 (C-15), 26.2 (C-16), 48.7 (C-17),
545 (C-18), 72.7 (C-19), 42.1 (C-20), 26.7 (C-21),
37.0 (C-22), 28.3 (C-23), 17.0 (C-24), 15.7 (C-25),
17.5 (C-26), 24.6 (C-27), 177.0 (C-28), 27.1 (C-29),
16.7 (C-30), 107.7 (C-1"), 75.6 (C-2'), 79.0 (C-3),
71.3 (C-4"), 67.2 (C-5"), 95.9 (C-1"), 74.1 (C-2"), 79.3
(C-3"), 71.3 (C-4"), 78.7 (C-5"), 62.4 (C-6"). LA %
a5 Sk B s — =Y, M A 4 A
monepaloside F.

& s: EtEHAR. ESI-MS m/z: 805.6 [M+
Na]*. 'H-NMR (500 MHz, CsDsN) 6: 6.33 (1H, d, J =
8.0 Hz, H-1"), 5.57 (1H, brs, H-12), 4.99 (1H, d, J =
7.5 Hz, H-1'), 4.27 (1H, brd, J = 12.0 Hz, H-23a), 3.73
(1H, brd, J = 12.0 Hz, H-23b), 2.94 (1H, s, H-18),
1.65 (3H, s, H-27), 1.39 (3H, s, H-29), 1.23 (3H, s,
H-26), 1.07 (3H, d, J = 6.5 Hz, H-30), 1.03 (3H, s,
H-24), 0.96 (3H, s, H-25); "“C-NMR (150 MHz,
CsDsN) d: 38.9 (C-1), 26.2 (C-2), 81.9 (C-3), 43.5
(C-4), 47.6 (C-5), 18.4 (C-6), 33.2 (C-7), 40.6 (C-8),
479 (C-9), 37.0 (C-10), 24.1 (C-11), 128.5 (C-12),
139.3 (C-13), 42.1 (C-14), 29.3 (C-15), 26.1 (C-16),
48.6 (C-17), 54.4 (C-18), 72.6 (C-19), 42.1 (C-20),
26.7 (C-21), 37.8 (C-22), 64.5 (C-23), 13.6 (C-24),
16.3 (C-25), 17.5 (C-26), 24.6 (C-27), 177.0 (C-28),
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27.0 (C-29), 16.7 (C-30), 106.7 (C-1"), 73.1 (C-2"),
74.8 (C-3"), 69.7 (C-4"), 67.0 (C-5"), 95.9 (C-1"), 74.1
(C-2"), 79.3 (C-3"), 71.2 (C-4"), 79.0 (C-5"), 62.3
(C-6")o VL -¥d 5 5cffis — 5>, s wihs
Y15 NAFHH XXVIL.

WEW 6: Ak A. ESI-MS m/z: 835.6 [M+
Na]". 'H-NMR (400 MHz, CsDsN) 6: 6.32 (1H, d, J =
8.0 Hz, H-1"), 5.56 (1H, brs, H-12), 5.15 (1H, d, J =
7.0 Hz, H-1'), 4.24 (1H, brd, J = 10.0 Hz, H-23a), 3.73
(1H, brd, J = 10.0 Hz, H-23b), 2.94 (1H, s, H-18),
1.66 (3H, s, H-27), 1.40 (3H, s, H-29), 1.23 (3H, s,
H-26), 1.07 3H, d, J = 6.5 Hz, H-30), 1.01 (6H, s,
H-24, 25); C-NMR (125 MHz, CsDsN) : 38.8 (C-1),
25.9 (C-2), 82.2 (C-3), 43.5 (C-4), 47.7 (C-5), 18.4
(C-6), 33.2 (C-7), 40.6 (C-8), 47.8 (C-9), 36.9 (C-10),
24.1 (C-11), 128.4 (C-12), 139.3 (C-13), 42.1 (C-14),
29.3 (C-15), 26.1 (C-16), 48.6 (C-17), 54.5 (C-18),
72.6 (C-19), 42.1 (C-20), 26.7 (C-21), 37.8 (C-22),
64.8 (C-23), 13.7 (C-24), 16.3 (C-25), 17.5 (C-26),
24.6 (C-27), 177.0 (C-28), 27.0 (C-29), 16.7 (C-30),
105.9 (C-1'), 75.9 (C-2), 78.7 (C-3"), 71.7 (C-4"), 78.4
(C-5"), 62.9 (C-6), 95.8 (C-1"), 74.1 (C-2"), 79.0
(C-3"), 71.2 (C-4"), 79.3 (C-5"), 62.3 (C-6"). VL ¥k
o 5 kA E — 5, M EAEY 6 NXRETH
XXXVII,

th&W 7 AEHAK. ESI-MS m/z: 835.6 [M+
Na]". 'H-NMR (500 MHz, CsDsN) 6: 6.32 (1H, d, J =
8.0 Hz, H-1"), 5.56 (1H, brs, H-12), 4.93 (1H, d, J =
8.0 Hz, H-1"), 4.06 (1H, d, J = 10.0 Hz, H-23a), 4.01
(1H, d, J = 10.0 Hz, H-23b), 2.94 (1H, s, H-18), 1.61
(3H, s, H-27), 1.41 (3H, s, H-29), 1.21 (3H, s, H-26),
1.07 3H, d, J = 6.5 Hz, H-30), 1.03 (3H, s, H-24),
0.99 (3H, s, H-25); ">C-NMR (125 MHz, CsDsN) 6:
38.6 (C-1), 27.5 (C-2), 72.5 (C-3), 42.9 (C-4), 48.8
(C-5), 18.8 (C-6), 33.3 (C-7), 40.5 (C-8), 47.7 (C-9),
37.2 (C-10), 24.0 (C-11), 128.4 (C-12), 139.3 (C-13),
42.1 (C-14), 29.2 (C-15), 26.1 (C-16), 48.6 (C-17),
54.4 (C-18), 72.7 (C-19), 42.1 (C-20), 26.7 (C-21),
37.7 (C-22), 75.5 (C-23), 13.2 (C-24), 16.1 (C-25),
17.5 (C-26), 24.7 (C-27), 177.0 (C-28), 27.1 (C-29),
16.7 (C-30), 105.5 (C-1"), 75.2 (C-2'), 78.7 (C-3"),
71.7 (C-4'), 78.5 (C-5"), 62.9 (C-6), 95.9 (C-1"), 74.1
(C-2"), 79.0 (C-3"), 71.3 (C-4"), 79.3 (C-5"), 62.3

(C-6")o VA F¥d 5 ki — 50, #keih s
Y7 NA&EH XXXVIIL.

&Y 8: HEMA. ESI-MS m/z: 835.6 [M+
Na]". 'H-NMR (400 MHz, CsDsN) 6: 6.26 (1H, d, J =
7.5 Hz, H-1'), 5.56 (1H, t, J = 3.0 Hz, H-12), 5.46 (1H,
d, J = 4.0 Hz, H-1"), 4.18 (1H, dd, J = 10.0, 3.0 Hz,
H-23a), 3.72 (1H, dd, J = 10.0, 3.0 Hz, H-23b), 3.09
(1H, td, J = 13.5, 4.5 Hz, H-16a), 2.47 (1H, td, J =
13.5, 4.5 Hz, H-15p), 2.96 (1H, s, H-18), 1.65 3H, s,
H-27), 1.36 (3H, s, H-29), 1.26 (3H, s, H-26), 1.09
(3H, s, H-24), 1.09 (3H, s, H-25), 1.04 3H, d, J= 6.5
Hz, H-30); “C-NMR (125 MHz, CsDsN) d: 39.0
(C-1), 27.8 (C-2), 73.6 (C-3), 42.9 (C-4), 48.7 (C-5),
18.8 (C-6), 33.3 (C-7), 40.6 (C-8), 47.9 (C-9), 37.3
(C-10), 24.1 (C-11), 128.5 (C-12), 139.4 (C-13), 42.1
(C-14), 29.4 (C-15), 26.0 (C-16), 48.8 (C-17), 54.3
(C-18), 72.7 (C-19), 42.0 (C-20), 26.7 (C-21), 37.7
(C-22), 67.9 (C-23), 13.1 (C-24), 16.2 (C-25), 17.5
(C-26), 24.6 (C-27), 177.1 (C-28), 27.0 (C-29), 16.7
(C-30), 95.6 (C-1"), 73.8 (C-2'), 78.9 (C-3"), 71.7
(C-4), 77.1 (C-5"), 68.0 (C-6"), 100.5 (C-1"), 74.2
(C-2"), 75.5 (C-3"), 72.0 (C-4"), 74.0 (C-5"), 62.7
(C-6"). VA F¥d 5 Sckkis — 57, et d
V) 8 WAFHH XLI.

&Y 9: HERAK. ESI-MS m/z: 689.2 [M+
Na]*. 'H-NMR (500 MHz, CsDsN) 6: 6.31 (1H, d, J =
8.0 Hz, H-1"), 5.54 (1H, brs, H-12), 420 (1H,
overlapped, H-3), 4.19 (1H, d, J = 10.0 Hz, H-23a),
3.71 (1H, d, J = 10.0 Hz, H-23b), 2.92 (1H, s, H-18),
1.61 (3H, s, H-27), 1.37 (3H, s, H-29), 1.24 (3H, s,
H-26), 1.14 (3H, s, H-25), 1.08 (3H, s, H-24), 1.06
(3H, d, J = 6.5 Hz, H-30); "C-NMR (125 MHz,
CsDsN) 0: 47.9 (C-1), 69.0 (C-2), 78.3 (C-3), 43.7
(C-4), 48.0 (C-5), 18.8 (C-6), 33.2 (C-7), 40.7 (C-8),
48.0 (C-9), 38.4 (C-10), 24.2 (C-11), 128.4 (C-12),
139.3 (C-13), 42.1 (C-14), 29.2 (C-15), 26.1 (C-16),
48.6 (C-17), 54.4 (C-18), 72.6 (C-19), 42.2 (C-20),
26.7 (C-21), 37.8 (C-22), 66.6 (C-23), 14.4 (C-24),
17.6 (C-25), 17.6 (C-26), 24.6 (C-27), 177.0 (C-28),
27.0 (C-29), 16.7 (C-30), 95.9 (C-1'), 74.1 (C-2"), 79.0
(C-3"), 71.3 (C-4"), 79.3 (C-5"), 62.4 (C-6"). LA L% #E
5 mikE -8, w%Ehaw 9 on
niga-ichigoside F1.
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&Y 10: FHEK K. ESI-MS m/z: 673.2 [M+
Na]". 'H-NMR (500 MHz, CsDsN) 6: 6.38 (1H, d, J =
8.0 Hz, H-1'), 5.51 (1H, brs, H-12), 4.18 (1H, dd, J =
10.5, 4.0 Hz, H-23a), 3.71 (1H, dd, J = 10.5, 4.0 Hz,
H-23b), 1.23 (3H, s, H-27), 1.19 (3H, s, H-30), 1.10
(3H, s, H-24), 1.07 (3H, s, H-25), 1.01 (3H, s, H-26);
BC-NMR (125 MHz, CsDsN) &: 38.8 (C-1), 27.7
(C-2), 73.7 (C-3), 42.9 (C-4), 48.6 (C-5), 18.6 (C-6),
32.9 (C-7), 40.0 (C-8), 48.2 (C-9), 37.3 (C-10), 23.9
(C-11), 123.1 (C-12), 144.3 (C-13), 42.2 (C-14), 28.4
(C-15), 23.5 (C-16), 47.5 (C-17), 41.2 (C-18), 41.0
(C-19), 36.4 (C-20), 28.9 (C-21), 32.1 (C-22), 68.0
(C-23), 13.1 (C-24), 16.1 (C-25), 17.6 (C-26), 26.1
(C-27), 176.5 (C-28), 73.5 (C-29), 19.7 (C-30), 95.8
(C-1), 742 (C-2"), 79.0 (C-3"), 71.1 (C-4'), 79.4
(C-5"), 62.2 (C-6"). LA L% 2 18 Sc ik 38 > 1
nipponoside D )&, %5 H45H#) 5 ik iEbR”
) kalidiumoside D £5 44— %

th&Y 11: A K. ESI-MS m/z: 817.6 [M+
Na]". 'H-NMR (400 MHz, CsDsN) 8: 6.34 (1H, d, J =
8.0 Hz, H-1"), 5.42 (1H, brs, H-12), 5.04 (1H, d, J =
7.2 Hz, H-1"), 3.39 (1H, brd, J = 8.0 Hz, H-3), 1.31
(3H, s, H-23), 1.28 (3H, s, H-27), 1.10 (3H, s, H-24),
1.00 (3H, s, H-26), 0.92 (3H, s, H-29), 0.89 (3H, s,
H-30), 0.83 (3H, s, H-25); “C-NMR (125 MHz,
CsDsN) 6: 38.6 (C-1), 26.6 (C-2), 89.0 (C-3), 39.5
(C-4), 55.7 (C-5), 18.5 (C-6), 32.5 (C-7), 39.9 (C-8),
48.0 (C-9), 36.9 (C-10), 23.4 (C-11), 122.9 (C-12),
144.1 (C-13), 42.1 (C-14), 28.3 (C-15), 23.8 (C-16),
47.0 (C-17), 41.7 (C-18), 46.2 (C-19), 30.8 (C-20),
34.0 (C-21), 33.1 (C-22), 28.2 (C-23), 17.0 (C-24),
15.5 (C-25), 17.5 (C-26), 26.1 (C-27), 176.5 (C-28),
33.2 (C-29), 23.6 (C-30), 107.3 (C-1"), 75.6 (C-2'),
78.2 (C-3), 73.5 (C-4"), 77.9 (C-5'), 173.2 (C-6"), 95.8
(C-1"), 74.2 (C-2"), 78.9 (C-3"), 71.0 (C-4"), 79.4
(C-5"), 62.1 (C-6"). bA_bH¥ 5 3rikimiE —alY,
WS A 11 TS TVa.

th&W12: FEK K. ESI-MS m/z: 805.3 [M+
Na]". 'H-NMR (400 MHz, CsDsN) 8: 6.40 (1H, d, J =
8.0 Hz, H-1"), 5.52 (1H, brs, H-12), 5.08 (1H, d, J =
7.2 Hz, H-1"), 4.34 (1H, overlapped, H-3), 3.54 (1H,
brs, H-18), 1.59 (3H, s, H-27), 1.19 (3H, s, H-29),
1.16 (3H, s, H-26), 1.00 (3H, s, H-25), 0.99 (3H, s,

H-30), 0.98 (3H, s, H-24); “C-NMR (125 MHz,
CsDsN) d: 38.7 (C-1), 26.2 (C-2), 81.9 (C-3), 43.6
(C-4), 48.5 (C-5), 18.4 (C-6), 32.9 (C-7), 40.3 (C-8),
47.7 (C-9), 37.1 (C-10), 24.2 (C-11), 123.1 (C-12),
144.3 (C-13), 42.1 (C-14), 28.0 (C-15), 28.9 (C-16),
46.5 (C-17), 44.6 (C-18), 81.0 (C-19), 35.6 (C-20),
29.1 (C-21), 33.1 (C-22), 64.4 (C-23), 13.6 (C-24),
16.1 (C-25), 17.7 (C-26), 24.7 (C-27), 177.3 (C-28),
28.8 (C-29), 24.9 (C-30), 106.8 (C-1'), 75.7 (C-2"),
78.6 (C-3"), 71.1 (C-4"), 67.2 (C-5"), 95.9 (C-1"), 74.2
(C-2"), 79.0 (C-3"), 71.3 (C-4"), 79.3 (C-5"), 62.2
(C-6"). VA ¥ 5 Scikahis —5, sk
W 12 HKFERAEH M.

&9 13: FEK K. ESI-MS m/z: 657.3 [M+
Na]". 'H-NMR (400 MHz, CsDsN) J: 6.42 (1H, d, J =
8.0 Hz, H-1"), 4.85 (1H, brs, H-29a), 4.71 (1H, brs,
H-29b), 3.68 (1H, brd, J = 9.2 Hz, H-3), 3.39 (1H, td,
J=11.2, 4.4 Hz, H-19), 1.71 (3H, s, H-30), 1.15 (3H,
s, H-26), 1.01 (3H, s, H-27), 0.95 (3H, s, H-24), 0.87
(3H, s, H-25); "C-NMR (125 MHz, CsDsN) 6: 39.1
(C-1), 27.9 (C-2), 73.1 (C-3), 43.0 (C-4), 48.5 (C-5),
18.5 (C-6), 34.3 (C-7), 41.1 (C-8), 50.9 (C-9), 36.8
(C-10), 21.1 (C-11), 26.0 (C-12), 38.3 (C-13), 42.7
(C-14), 30.8 (C-15), 32.2 (C-16), 56.9 (C-17), 47.4
(C-18), 49.7 (C-19), 150.8 (C-20), 30.1 (C-21), 37.3
(C-22), 67.5 (C-23), 12.9 (C-24), 16.7 (C-25), 16.3
(C-26), 14.8 (C-27), 174.9 (C-28), 110.1 (C-29), 19.3
(C-30), 95.4 (C-1"), 743 (C-2'), 78.9 (C-3"), 71.0
(C-4"), 79.5 (C-5"), 62.1 (C-6"). LL_EHHE S IR Rk
BRI pulsatilloside B I8, % e b &4 5L
Rk AR IECN 23383 - (HERR-28-0-B-D- I I ] 4
PR — 5
4 g

KR FMNNZEE 1531 T 13 A=k 2.
HAEY) 1~9 5 Frbe B =k 24 &4 10~
12 5 HUR e = s B e a ) 13 NP E b
=l A, R SR A R ORI
XU =G R C-28 (¥ AR, H S5 HA L &
FREETE, AN, LAY 3~6. 11 1) C-3 (KL
R AHE, BUHLAORE . AR IR LS A TR T,
WA T 1) C-23 MR IE S AR ST EF

SCHRIRE LAY 4 B A PR Al 2 R -1
(HSV-1) K& (& 9 B BRI, 1k
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B 11 BA 2 RGBT, RERE K IR R A I a] K
TEACHER > B IS Mg 8], X TP A —
TR I8 2 08 S 0% E VR 4H THP-1 1 &0

S R BA b A FEE;

EEA DI ERR. 1

EY 13 BAT IR N s e 1 AR

Jkti

LIk
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