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THEE: L5 4 ia PR AT €60 8 SR B Bt A Sephadex LH-20 A3 5,1 | i) 4% 2 1 FH R 0BUME (0l S 2 B, A
LI (Cynanchum wallichii Wight) SATHEEU T3 BEAR 214> C21 AR BWEY) . 18 RS 2R R I |
LA LN SR VG AR A AT T 5% . 43 7% % N cynanotonin E (1)-qingyangshengenin (2).qinyangshen-
genin-3-0-f-D-cymaropyranosyl-(1—4)-f-D-cymaropyranoside (3).qinyangshengenin-3-0O-f-D-oleandropyranosyl-(1—
4)-f-D-cymaropyranosyl-(1—4)-4-D-digitoxopyranoside (4).qinyangshengenin-3-O-f-D-oleandropyranosyl-(1—4)-5-D-
cymaropyranosyl-(1—4)-4-D-cymaropyranosyl-(1—4)-4-D-digitoxopyranoside (5)+ 12-O-benzoylsarcostin-3-O-f-D-ole-
andropyranosyl- (1—4)-4-D-cymaropyranosyl-(1—4)-f-D-cymaropyranosyl (6). 12-O-benzoylsarcostin-3-O-f-D-olean-
dropyranosyl- (1—4) - f -D-cymaropyranosyl- (1—4) - f -D-digitoxopyranoside (7). caudatin-3-O- §-D-digitoxopyranoside
(8)~caudatin-3-O-f-D-oleandropyranosyl-(1—4)-4-D-cymaropyranoside (9).caudatin-3-O-f-D-cymaropyranosyl-(1—4)-
S -D-cymaropyranoside (10). caudatin-3-O- S -D-cymaropyranosyl- (1—4)-f-D-digitoxopyranoside (11). otophylloside B
(12)-otophylloside E (13) 1 otophylloside F (14), HH L&Y 1 AHAEY . K MTS R4 & 90 1~14 %5 A
21 M HepG2 4 IR 5 18, 45 SRR, BT AL & W0 2203 D LA O 4 ) Hep G2 4 Jfa 484 5835 E, JLIC, VBRI v 4.3 +
1.25~26.3 + 1.65 pmol-L", FH b &4 1.3 Fl 6~ 14 [0 ) 75 14 58 T B 14 BB (DDP, 1C,,: 15.9 + 1.25 pmol-L™).

K HRIR): KGO R, LI RE; C21 HS A 2540 Mo ; A0 7 TR
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C21 steroidal components from Cynanchum wallichii Wight and
their anti-hepatocellular carcinoma activity
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(College of Biology and Food Engineering, Southwest Forestry University, Kunming 650224, China)

Abstract: By comprehensively applying various separation techniques such as silica gel, ODS, and Sephadex
LH-20 column chromatography, as well as preparative HPLC, fourteen C21 steroidal compounds were isolated
from the chloroform extract of Cynanchum wallichii Wight. The structures of these compounds were identified
through spectroscopic techniques including mass spectrometry (MS), nuclear magnetic resonance spectroscopy
(NMR), ultraviolet spectroscopy (UV), and infrared spectroscopy (IR) methods as cynanotonin E (1), qingyang-
shengenin (2), ginyangshengenin-3-O- f -D-cymaropyranoside- (1—4) -  -D-cymaropyranoside (3), ginyangshen-
genin-3-0-f-D-oleandropyranosyl-(1—4)-f4-D-cymaropyranosy-(1—4)-f-D-digitoxopyranoside (4), qinyangshen-
genin-3-0- f -D-oleandropyranosyl- (1—4) - f -D-cymaropyranosyl- (1—4) - § -D-cymaropyranosyl- (1—4) -  -D-
digitoxopyranoside (5), 12-O-benzoylsarcostin-3-O- f-D-oleandropyranosy-(1—4)-f-D-cymaropyranosyl-(1—4)-
f-D-cymaropyranosyl (6), 12-O-benzoylsarcostin-3-O-f-D-oleandropyranosyl-(1—4)-f-D-cymaropyranosyl-(1—
4)-$-D-digitoxopyranosyl (7), caudatin-3-O-f-D-digitoxopyranoside (8), caudatin-3-O-f-D-oleandropyranosyl-(1—
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4)-p-D-cymaropyranoside (9), caudatin-3-0-f-D-cymaropyranosyl-(1—4)-f-D-cymaropyranoside (10), caudatin-3-
O- f -D-cymaropyranosyl- (1—4) - § -D-digitoxopyranoside (11), otophylloside B (12), otophylloside E (13) and
otophylloside F (14). Among them, compound 1 is a new compound. The cytotoxic activities of compounds 1-14

against human hepatocellular carcinoma HepG2 cells were tested using the MTS method. The results indicated that

all compounds exhibited good inhibitory activities against the proliferation of HepG2 cells, with IC,; values

ranging from 4.3 £ 1.25 — 26.3 = 1.65 umol-L". Among them, the inhibitory activities of compounds 1, 3 and 6-14

were all stronger than that of the positive control cisplatin (DDP, IC,: 15.9 + 1.25 pmol-L™).

Key words: Cynanchum; Cynanchum wallichii Wight; C21 steroidal compound; structural identification;

cytotoxic activity

E WA & B (Cynanchum wallichii Wight.) N 85
%} (Asclepiadaceae) #8544 #k J& (Cynanchum Linn.) % 4
AEFEATY . A RPWET . EFES TS5,
AR T L B R I RN B 55 R N B B SR AL, T
RSB PRRIY NIEEAE X, FE oA TR, 2R
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MRAE g #b 5t 24, F TR 97 BRAT 4407 L B 08 47 42
95 Jig VR R DA KB R R S BN 2 T R P R
25“PRJTEC AR LA T . H AT O T B M e R A A
BT I AR AE AL D, T BN AR L C21 H AR SR 7 Bl
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D-cymaropyranosyl-(1—4)-4-D-cymaropyranoside (3)-
qinyangshengenin-3-O-f-D-oleandropyranosyl- (1—4)-
f -D-cymaropyranosyl- (1—4) - f -D-digitoxopyranoside
(4).qinyangshengenin-3-O-f-D-oleandropyranosyl-(1—4)-
f-D-cymaropyranosyl-(1—4)-f-D-cymaropyranosyl-(1—
4)-p-D-digitoxopyranoside (5)+12-O-benzoylsarcostin-3-
O-f-D-oleandropyranosyl-(1—4)-f-D-cymaropyranosyl-
(1—4)-f-D-cymaropyranosyl (6). 12-O-benzoylsarcostin-
3-0-f-D-oleandropyranosyl-(1—4)-f-D-cymaropyranosyl-

o
NO o

OH 8 R= Ra

9 R= Rd

" OH 10 R= Rb

RO 11 R= Rc

12 R= Re

13 R= Rg
14 R= Rf

OMe OH

D-cym D-digit

Me 5 Me - Me o M
0 o - Ho o
Rd= Mgm/om s Re Memo%
OMe

D-ole D-cym
Me, o Me lo) Me o .
= Ho 0%0%/\
Rf Me(;m
OMe OH
D-ole D-cym D-digit

D-ole D-cym

e
o

OMe OMe

D-cym

Me

Me, & Me o *
(o] AN
= HO (o) o)
o= {2 oA TR/
OH OMe

D-ole D-digit D-cym

Me Me

Me Me, Me Me, Me, R

0 O s, Qs
OMe OMe OH OMe OMe OH

D-cym D-cym D-digit

Figure 1 Structures of compounds 1-14

D-ole D-cym D-cym D-digit



TIebifgaE: EIAR S R o C21 (R By B L U AT AL - 1313 -

(1—4) - B -D-digitoxopyranoside (7). caudatin-3-O- f-D-
digitoxopyranoside (8). caudatin-3-O- f -D-oleandropy-
ranosyl- (1—4) - f -D-cymaropyranoside (9). caudatin-3-
O-f-D-cymaropyranosyl-(1—4)-S-D-cymaropyranoside
(10). caudatin-3-O- ff -D-cymaropyranosyl- (1—4) - f -D-
digitoxopyranoside (11).otophylloside B (12).otophyllo-
side E (13) 1l otophylloside F (14), H: it &% 1 435
ffC21 E R B H B A . KA MTSENR T 144
1A Py xek N8 20 i HepG2 (¥ 41 i 85 5 1E, 45 &
W1, BT A & W02 AR B H B I 3] Hep G2 240 i 48 5
W, HIC, N 4.3 £1.25~26.3 = 1.65 umol L™,
AL S 1, 3 A0 6~ 14 1) 01l 355 1 0 5 T B A2 0 JEE it
1 (DDP, IC,,: 15.9 = 1.25 umol-L™).

HFR5R
1 “EMIEHERE

H & R K, [a]X? +4.0 (0.16, MeOH).
Liberman-Buchard Al Keller-Kiliani < & &2 [H 4, $& 7~
A1 AT Re A 8 1R 2- LA MR R E . =
S LIS 35 7 1 HRESIMS S s HE 4> 7 55 T8 [M+K]

mlz 4 957.424 5, AL &) 115 F XN C,H, 0,0 1E
ZEAMGE R R FE (3 440 em™), FRIE (1 708 cm™)
AIXCEE (1 663 em™) R Z Y. °C NMR 1 DEPT
(R BoR A 1L 484K, 430 6 A F 3L
2N FRAECRE V10 N L L 20 /S TR R (L 14N spP IR
FHEE, 5> sp? IR A, 14 M I IR &) LR 102
B (B35 3 /> sp” b 1 AR B AE 1 AN B ik .2 4 sp”
ZEli 3 AR IR 25 A DA I s T LA DI Ak
A IR 3N AR C21 S AT . @it Tl
#'H NMR J2 "C NMR i B, R EY) 1 1) H oG8
o3 5 SCERUM R (9 B 2 G RO A — B, N
FHZH 6. £90~110 ppm AL, "C NMR Zntb &1
A 3B i A B LR AE 52 6. 97.0, J¢ 100.6, 6
101.3, HSQC SZ46 35 BH 'H NMR A AH N 1 3 A i 2 Jit
TR 5 H-1" (5, 4.97, dd, J = 2.0, 9.6 Hz), H-1"
(6,,4.79, m), H-1"" (6,, 4.77, m), K L HEWT 1L &9 1 08 =
BEE . WKk A1/ 'H NMR & °C NMR # 45 5
SCHRUSIHEAT BT, 45 A TLC A I 45 51, o JL7F 59 R
P25 B fR P20 5 N 2= KR I BE (cymarose) A1
B Hh 3 7 0 B (digitoxose) X R S 2 AT 6 R 40 AT,

Table 1 'H NMR (400 MHz) and "C NMR (150 MHz) data of compound 1 in CD,0D
No. 0, (J in Hz) Oc No. 0, (J in Hz) Oc
1 1.10m; 1.85m 39.8 (CH,) D-Digit
2 1.58 m; 1.84 m 30.2 (CH,) 1" 4.97 dd (9.6, 2.0) 97.0 (CH)
3 3.57m 79.3 (CH) 2" 1.69 m; 1.96 m 38.9 (CH,)
4 222m;235m 39.8 (CH,) 3" 424d(3.2) 74.1 (CH)
5 140.2 (C) 4" 332m 83.6 (CH)
6 5.35d (4.8) 119.7 (CH) 5" 3.96 m 69.5 (CH)
7 1.97 m; 2.14 m 35.5 (CH,) 6" 1.3d(6.1) 18.5 (CH,)
8 75.0 (C) D-Cym
9 1.58 m 45.1 (CH) 1 479 m 100.6 (CH)
10 38.1 (C) 2 1.61 m;2.14m 36.2 (CH,)
11 1.76 m; 1.96 m 25.5 (CH,) 3" 3.84m 79.2 (CH)
12 475 dd (117, 4.3) 74.4 (CH) 4" 3.29m 83.8 (CH)
13 59.1 (C) 5" 3.00 m 68.4 (CH)
14 90.0 (C) 6" 1.27s 18.5 (CH,)
15 1.74m; 1.93 m 34.3 (CH,) OMe 3.45d (8.5) 58.5 (OCH,)
16 1.72m; 2.85 m 33.5(CH,) D-Cym
17 93.0 (C) 1" 477 m 101.3 (CH)
18 1.65s 10.6 (CH,) 2m 1.90 m; 2.24 m 37.4 (CH,)
19 1.15s 18.7 (CH,) 3 3.92m 74.4 (CH)
20 212.1 (C) 4" 3.51dd (9.6,2.9) 78.5 (CH)
21 2.04s 27.8 (CH,) 5 420m 70.0 (CH)
p-OH-Benzoyl 6" 1.42d(6.2) 18.4 (CH,)
I 166.8 (C) OMe 3.46's 58.1 (OCH,)
2 122.1 (C)
3 7.79 (d, 8.8) 132.8 (CH)
4 6.80 (dd, 8.9, 3.0) 116.3 (CH)
5 164.0 (C)
6 6.80 dd (8.9, 3.0) 116.3 (CH)
7' 7.79d (8.8) 132.8 (CH)
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SESRROA, ZACE YR 3 AN BE 3L R 2 S 0 KRR
Ve 13 R 1 A =6 b 35 25 0 e 0 AL, LR B P B 3
DA B-HF s e 4 . ik — A0 W 10 e O OR M 5 STk L
5 (digitoxose: [a] +43.5, 3C #ik N D-digitoxose [a]3
+40.5; cymarose: [a]p +56.0, 3 ik & D-cymarose [a]y
+46.2), i€ = /ML BN DAL, 245 T AL
A1 EE K 'H-"H COSY #MIHMBC K55 . JtH
£ HMBC i, Jii 7 H-1" (6, 4.97, dd, J = 9.6, 2.0 Hz)
HHIGI C-31% (6. 79.3) T REAH I, BEHIL A 1 I
MRS F oM C-3 6 FrEEME. #— P
HMBC % 8 5 7 1A 90 110 =AW 3k 2 8] 1) 3% 82 i
F: H-1"5 C-3, H-1"5 C-4" (J,. 83.6), H-1""15 C-4" (.
83.8) 4 i 1 AH S 1, 1 B B B w3 P 0] 1 B M B
BE Lk IR B i 5 8 0 10 C-3 A, B BE P 0 e i
LA-BEEBE (1-4) BATER . 28 ETR, (L&MW1 4
P T B 21 75-3-0-f-D-INEE KR I B -(1—4)-
[-D- TIN5 K JBR P R 4 - (1—4)-B-D- T 1 35 25 I s 9 7
fir 4 A cynanotonin E (1).

™ 2 3"
Site 4 OMe

Figure 2 Key 'H-'H COSY and HMBC correlations of com-
pounds 1

2 WENMEREESER

K H MTS 2 0 7€ A& 90 1~14 %5 A8 40 g
HepG2 M4 Ml 25 & M, 45 R W 2. RIMTAHED
P22 I R LU ) 4 PR B A, FLIC, fE 4.3 £ 1.25~
26.3 + 1.65 pmol L' A%5, B T &2 .4 F15, (L&)
1.3 1 6~14 Z It 12 2 (14| HepG2 21 Ji 14 5 % 1,
EATT R ) 28R G BA A JEBUEH (DDP, 1C,,: 15.9 +
1.25 pmol-L™") T ok, JE ik ELA Ak & 4 2 18] G 1 22 5
R G W) C-3 BLE (R RE B B B LA W 1 20 i B 7%
PER IR BIREIA, 75 3 A HEEE R0 A0 1 B B

SLIGER S

# S ¥ W 3t PR { AVANCEIII-400 MHz fl AV-
600 MHz (0 A ppm, J A Hz, U H 3 & k¢ T™MS 1E H
A b))« 8 L AR $ mh 2T A0 1% A Tensor-27 <R &5 F
Bk € 1% 57 4% B¢ A A% (HCT/Esquire), % [¥ Bruker 2 7 ;
4 H B BT 64 (H A Jasco P-1020); ¥ AH I B AT

Table 2 The cytotoxicity of compounds 1-14 against HepG2 cells.
n =3, x+s. DDP: Cisplatin

Compd. IC,,/umol-L" Compd. IC,/umol-L"

1 9.2+1.43 9 11.8 +1.33
2 26.3 +1.65 10 12.5+2.15
3 12.7+1.02 11 11.3+1.67
4 19.2+£0.95 12 6.5+1.53
5 23.6+2.11 13 43+1.25
6 14.6 +1.42 14 7.8+1.27
7 12.1 +£2.01 DDP 15.9+1.25
8 145+1.03

K AT A 5T 11X (APIQSTAR Pulsa). % 3 R il bx 1%
(MULTISKAN FC), 3¢ [E F82R KA ] KA Wt
JE 4% (ShimadzuUV2401PC, H A< &8 /A 7]); & 0B AH
g (1100, 22 E 25846 A 7)), RAFM R RP-18 (H A
Fuji 2 7]); LH-20 7 5 8l Bk i Ay ik 11 4y 28 A i i
Ji2 R s (B S D); B 10% MR-
TCIK GBI, VT a3 2 Al pk N 98 40 e
HepG2, 3 [H ATCC A A)); a4 MiE (35 E Hyclone 2
], SH30406.05); DMEM #7953 (3% [H Gibco 2 7).

L B MR ek Ji 245 M W S T 25 R 44 B A T BT M i v v
ZiM i, I B LB AR B 9 B 3 B R T A S e N
WM IE#E (Cynanchum wallichii Wight) /5 EAR
FEEFE S (KUN No. 0776921) 7780 T 7 B Aol K224
M5B TR B AR S =
1 R#BESSE

F 2 R 7 T R 25 20 O TR 1, 5 95% H
BELE 80 °CAKI A A N [ HE L (B 4k 10 5 &5 7, 42
B3R, BFR 2 h)o & FFREBUR I RE BIOE 7, 19 2112
B2 kgo NEEKAERE 78, MK A g S
HEAT ZEHL (10 Lx3 %), 10 [ 15 &0 07 26 B 400 g.
ECG A7 26 B8 A7 P ek s A £ % E AT 40 2, MK IR &
17 —FFEE (80:1.50:1.20: 1 F15:1) ¥efiit, M4 2 (031
g R, ISR 4 M5 (Fr.l~Frd). 5 Fr.2
(60 g) b IEMEE A 7 &, & A - EE (600 1) PEM,
B3 54NH 5 (Fr2.1~Fr2.5). ¥ Fr2.141% (45 g) Bz
A1 ODS #1143 29, HIEE—/K (40:60~100:0) RS
Pelbi, £33 11 ANy (Fr2.1.1~Fr2.1.11). Fr2.1.9 (10 g)
R R A, S -TNEE (150 1) BREE B, 15
B 6 45y (Fr2.1.9.1~Fr2.1.9.6). ¥ Fr2.1.9.4 (4 g)
R AH ODS A il 43 55, HBE-7K (20:80~100:0) %
Gubh LB, & AN, 158 3N 5 (Fr2.1.9.4.1~
Fr2.1.9.4.3), B Fr2.1.9.4.2 4 ¥4 45 -HPLC (Z.Ji-7K,
60:40, yii# 3 mL-min") 5153 21 59 6 (1, = 15.4 min;
8 mg), 7 (t, = 22.5 min; 7 mg), 8 (¢, = 11.0 min; 10 mg),
9 (t, = 34.5 min; 50 mg). 3% Fr2.1.10 £ 2 1 % -
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HPLC (ZMiE-7K, 55:45, itk 3 mL-min™) & £ 41k, 153
FIL AW 10 (¢, = 18.3 min; 50 mg). 11 (¢, = 24.5 min;
15 mg) Al 12 (1, = 36.4 min; 1 g). K Fr2.3 8 (30 ) b
S FH ODS HE i 7 B, 28 HiE-/K (40:60~100:0) %
GLh6 LR, 3515 B 15 AN 9 (Fr2.3.1~Fr2.3.15).
Fr23. 745 (3 g) L= EM R — 5 B, 15
1k 42 (200 mg). # Fr2.3.12 1 Fr2.3.13 41 % 5
il B RER AT 1 4 B, 22 S 05— EE (35:1) BeM, 43
B3 6 NS (Fr2.3.12.1~Fr2.3.12.6) & (Fr2.3.13.1~
Fr2.3.13.6). Fr2.3.12.24Fil#%-HPLC (Z/i§-7K, 50:50,
ik 3 mL-min) F £ AIG R 5 3 (¢, = 26.2 min;
6 mg) fl14 (1, = 37.5 min; 500 mg). X Fr2.3.13.4 334774
EENTERAE— D0, 52854010 (Fr2.3.13.4.1~
Fr2.3.13.4.5), H: v Fr2.3.13.4.3 BL 4 - #1 4% -HPLC 46
b (ZHE-7K, 4060, it 3 mL-min™) 55 2L 591
(t, = 16.0 min; 20 mg) 15 (¢, = 25.7 min; 5 mg).
Fr2.3.15 3T 2 EATRE A — 0 7 55, 13 8] 5 AN 5%
(Fr2.3.15.1~Fr2.3.15.5). A Fr2.3.15.1 (250 mg) &
il & -HPLC 4lift (ZJE-7K, 45:55, it 3 mL-min™), 73
F{b &913 (¢, = 17.8 min; 10 mg) 1 14 (¢, = 27.5 min;

20 mg).
2 UEMRELEHR
a1 AELERRK; [ay? +4.0 (0.16,

MeOH); UV (MeOH) /_,_(log ¢): 203(4.26), 259 (4.23),
368 (2.08); IR (KBr) v, : 3 440, 2 930, 1 708, 1 663,
1399, 1276, 1 194, 1 058 F1 719 cm™'; ESIMS m/z 957
[M+K]", HRESIMS m/z 957.424 5 [M+K]" (calcd. for
C,H,,KO,,, 957.424 7), '"H NMR (400 MHz, CD,0OD)
H1°C NMR (150 MHz, CD,0D) ¥4, W3 1.

&2 ABLERHEK, 71N CH,O
'H NMR (CD,0D, 400 MHz, J in Hz) J,: 7.81 (1H, d,
J = 8.8 Hz, H-3"/7"), 6.82 (1H, d, J = 8.7 Hz, H-4/6"),
5.33 (1H, s, H-6), 4.76 (1H, dd, J = 5.3, 10.2 Hz, H-12),
3.30 (1H, m, H-3), 2.07 (3H, s, H-21), 1.64 (3H, s, H-18),
1.15 (3H, s, H-19); "C NMR (CD,OD, 150 MHz) J,.: 39.8
(C-1), 31.7 (C-2), 72.6 (C-3), 42.9 (C-4), 140.7 (C-5),
119.3 (C-6), 35.2 (C-7), 75.0 (C-8), 45.1 (C-9), 38.0 (C-
10), 25.5 (C-11), 74.1 (C-12), 59.1 (C-13), 90.0 (C-14),
34.3 (C-15), 33.5 (C-16), 93.1 (C-17), 10.6 (C-18), 18.6
(C-19), 212.1 (C-20), 27.8 (C-21), 166.8 (C-1"), 122.4
(C-2"), 132.8 (C-3"), 116.1 (C-4"), 163.6 (C-5"), 116.1 (C-
6"), 132.8 (C-7") LA b3 1 £ 15 Sk i i %) L, i
T A2 N qingyangshengenin.

a3 AtLERRK, 7+ 8C,HO,.;
'H NMR (CD,0D, 400 MHz, J in Hz) J,: 7.81 (1H, d,

J = 8.8 Hz, H-3/7"), 6.82 (1H, d, J = 8.7 Hz, H-4'/6"),
5.36 (1H, s, H-6), 4.78 (1H, dd, J = 4.3, 11.8 Hz, H-1"),
4.77 (1H, dd, J = 5.3, 10.2 Hz, H-12), 4.76 (1H, dd, J =
4.3,11.8 Hz, H-1"), 3.84 (1H, m, H-3"), 3.84 (1H, m, H-
3™), 3.59 (1H, m, H-3), 3.59 (1H, m, H-5"), 3.45 (3H, s,
OCH,), 3.43 (1H, m, H-5"), 3.42 (3H, s, OCH,), 3.21
(1H, dd, J = 3.2, 9.6 Hz, H-4"), 3.18 (1H, dd, J = 3.2,
9.6 Hz, H-4"), 2.10 (3H, s, H-21), 1.64 (3H, s, H-18),
1.23 (3H, d, J = 6.2 Hz, H-6"), 1.22 (3H, d, J = 6.2 Hz,
H-6"), 1.14 (3H, s, H-19); °C NMR (CD,0D, 150 MHz)
d.: 39.8 (C-1), 30.2 (C-2), 79.3 (C-3), 39.8 (C-4), 140.2
(C-5), 119.7 (C-6), 35.2 (C-7), 75.0 (C-8), 45.1 (C-9),
38.2 (C-10), 25.5 (C-11), 74.1 (C-12), 59.1 (C-13), 90.0
(C-14), 34.3 (C-15), 33.5 (C-16), 93.1 (C-17), 10.6 (C-
18), 18.6 (C-19), 212.1 (C-20), 27.8 (C-21), 166.8 (C-
1), 122.3 (C-2"), 132.8 (C-3"), 116.2 (C-4"), 163.7 (C-5"),
116.2 (C-6"), 132.8 (C-7"), 97.2 (C-1"), 36.6 (C-2"), 79.2
(C-3"),74.5(C-4"),71.3(C-5"),18.7(C-6"), 58.4 (OCH,),
101.2 (C-1"), 35.6 (C-2"), 78.6 (C-3"), 74.1 (C-4"), 70.0
(C-5™), 18.5 (C-6™), 58.1 (OCH,), LA I it ¥4 5 3¢
MRV i 8 % L, 6 € AL &%) 3 4 qinyangshengenin-3-O-
[-D-cymaropyranosyl-(1—4)-f-D-cymaropyranoside.
EWa At LERR K, 578 CH,O,;
'H NMR (CD,0D, 400 MHz, J in Hz) 6,: 7.72 (1H, d,
J = 8.8 Hz, H-3'/7"), 6.74 (1H, d, J = 8.7 Hz, H-4'/6'),
5.35 (1H, s, H-6), 4.96 (1H, d, J = 9.6 Hz, H-1"), 4.85
(1H, dd, J = 1.8, 9.6 Hz, H-1"), 4.80 (1H, dd, J = 5.3,
10.2 Hz, H-12), 4.60 (1H, d, J = 9.2 Hz, H-1""), 4.23
(1H, d, J = 2.8 Hz, H-3"), 3.85 (1H, m, H-3"), 3.83 (1H,
m, H-5"), 3.82 (1H, m, H-5"), 3.56 (1H, m, H-3), 3.54
(3H, s, OCH,), 3.51 (1H, m, H-3""), 3.43 (3H, s, OCH,),
3.34 (1H, m, H-5""), 3.28 (1H, m, H-4"), 3.20 (1H, m, H-
4"),3.20 (1H, m, H-4""), 2.10 (3H, s, H-21), 1.63 (3H, s,
H-18), 1.30 (3H, d, J = 6.0 Hz, H-6""), 1.21 (3H, d, J =
6.0 Hz, H-6"), 1.19 (3H, d, J = 6.3 Hz, H-6"), 1.15 (3H,
s, H-19); "C NMR (CD,OD, 150 MHz) 6.: 39.8 (C-1),
30.2 (C-2), 79.3 (C-3), 39.8 (C-4), 140.1 (C-5), 119.7 (C-
6), 35.2 (C-7), 75.0 (C-8), 45.1 (C-9), 38.2 (C-10), 25.5
(C-11), 74.1 (C-12), 59.1 (C-13), 90.0 (C-14), 34.3 (C-
15), 33.5 (C-16), 93.1 (C-17), 10.6 (C-18), 18.6 (C-19),
212.1 (C-20), 27.8 (C-21), 166.8 (C-1"), 122.1 (C-2"),
132.8 (C-3"), 116.2 (C-4"), 163.6 (C-5"), 116.3 (C-6"),
132.8 (C-7"), 97.0 (C-1"), 38.8 (C-2"), 68.3 (C-3"), 83.6
(C-4"), 69.5 (C-5"), 18.6 (C-6"), 100.6 (C-1"), 36.3 (C-
2™), 78.4 (C-3"™), 83.8 (C-4™), 70.0 (C-5™), 18.5 (C-6"),
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58.6 (OCH,), 102.8 (C-1""), 37.4 (C-2""), 81.6 (C-3""),
76.9 (C-4""), 73.2 (C-5""), 18.5 (C-6""), 57.4 (OCH,).
A 35 1% HoHis 5 SCHRU R GE X B, 0 E A S0 4 qin-
yangshengenin-3-0-f-D-oleandropyranosyl-(1—4)-5-D-
cymaropyranosyl-(1—4)-f-D-digitoxopyranoside.

WWEMS HETLEIEH AR, 75 KN CH,, 0,
'H NMR (CD,0D, 400 MHz, J in Hz) §,: 7.81 (1H, d,
J = 8.8 Hz, H-3'/7"), 6.81 (1H, d, J = 8.7 Hz, H-4'/6"),
5.35 (1H, s, H-6), 4.96 (1H, d, J = 9.6 Hz, H-1"), 4.85
(1H, dd, J = 1.8, 9.6 Hz, H-1"), 4.85 (1H, dd, J = 1.8,
9.6 Hz, H-1""), 4.60 (1H, d, J=9.2 Hz, H-1""), 4.58 (1H,
dd, J=5.3,10.2 Hz, H-12), 4.23 (1H, d, J = 2.8 Hz, H-
3™), 3.85 (1H, m, H-3"), 3.85 (1H, m, H-3""), 3.83 (1H,
m, H-5"), 3.83 (1H, m, H-5""), 3.82 (1H, m, H-5"), 3.56
(1H, m, H-3), 3.54 (3H, s, OCH,), 3.51 (1H, m, H-3""),
3.43 (3H, s, OCH,), 3.34 (1H, m, H-5""), 3.28 (1H, m, H-
4™), 3.28 (1H, m, H-4""), 3.20 (1H, m, H-4"), 3.20 (1H,
m, H-4""), 2.10 (3H, s, H-21), 1.63 (3H, s, H-18), 1.30
(3H, d, J=6.0 Hz, H-6""), 1.21 (3H, d, /= 6.0 Hz, H-6"),
1.21 (3H, d, J = 6.0 Hz, H-6""), 1.19 (3H, d, J = 6.3 Hz,
H-6"), 1.15 (3H, s, H-19); °C NMR (CD,OD, 150 MHz)
0c: 39.8 (C-1), 30.2 (C-2), 79.3 (C-3), 39.8 (C-4), 140.1
(C-5), 119.7 (C-6), 35.2 (C-7), 75.0 (C-8), 45.1 (C-9),
38.2 (C-10), 25.5 (C-11), 74.1 (C-12), 59.1 (C-13), 90.0
(C-14), 34.3 (C-15), 33.5 (C-16), 93.1 (C-17), 10.6 (C-
18), 18.6 (C-19), 212.1 (C-20), 27.8 (C-21), 166.8 (C-
1", 122.2 (C-2"), 132.8 (C-3'), 116.2 (C-4"), 163.8 (C-5"),
116.2 (C-6"), 132.8 (C-7"), 97.0 (C-1"), 38.8 (C-2"), 68.3
(C-3"), 83.6 (C-4"), 69.5 (C-5"), 18.6 (C-6"), 99.7 (C-1"),
36.3 (C-2"), 78.4 (C-3™), 83.8 (C-4™), 70.0 (C-5"), 18.5
(C-6"), 58.6 (OCH,), 100.6 (C-1""), 36.3 (C-2"), 78.4 (C-
3""),83.8(C-4""),70.0 (C-5""),18.5(C-6""), 58.0 (OCH,),
102.7 (C-1""), 37.4 (C-2""), 81.6 (C-3""), 76.9 (C-4""),
73.2 (C-5""), 18.5 (C-6""), 57.6 (OCH,). VA b3 it K 45
L5 SRR E 6T L, 2 46 A9 5 0N qinyangshengenin-
3-0-f-D-oleandropyranosyl-(1—4)-f-D-cymaropyrano-
syl-(1—4)-f-D-cymaropyranosyl- (1—4) - -D-digitoxo-
pyranoside.

tkEme BHETILERMA, 718 CH,0
'H NMR (CD,0D, 400 MHz, J in Hz) J,: 7.85 (1H, d,
J=17.2Hz, H-3'/7"), 7.51 (1H, m, H-5"), 7.39 (1H, d, J =
8.0 Hz, H-4'/6"), 5.35 (1H, s, H-6), 4.73 (1H, dd, J = 1.6,
9.6 Hz, H-1"), 4.69 (1H, dd, J = 1.8, 9.6 Hz, H-1"), 4.59
(1H, d,J=9.2 Hz, H-1""), 4.50 (1H, dd, /= 5.3, 10.2 Hz,
H-12), 3.89 (1H, m, H-5"), 3.86 (1H, m, H-3"), 3.85 (1H,

m, H-3"), 3.82 (1H, m, H-5"), 3.54 (3H, s, OCH,), 3.54
(3H, s, OCH,), 3.50 (1H, m, H-3), 3.50 (1H, m, H-3""),
3.42 (3H, s, OCH,), 3.42 (3H, s, OCH,), 3.30 (1H, m, H-
5", 3.26 (1H, m, H-4"), 3.23 (1H, m, H-4"), 3.18 (1H, m,
H-4""), 2.10 (3H, s, H-21), 1.63 (3H, s, H-18), 1.30 (3H,
d, J = 6.0 Hz, H-6""), 1.29 (3H, d, J = 6.4 Hz, H-6"),
1.18(3H,d,J=6.3Hz,H-6"),1.15 (3H, 5, H-19); "CNMR
(CD,0D, 150 MHz) J.: 39.8 (C-1), 30.2 (C-2), 79.3 (C-3),
39.8 (C-4), 140.1 (C-5), 119.8 (C-6), 35.2 (C-7), 75.0 (C-
8), 45.1 (C-9), 38.2 (C-10), 25.5 (C-11), 74.1 (C-12),
59.1 (C-13), 90.0 (C-14), 34.3 (C-15), 33.5 (C-16), 93.1
(C-17), 10.6 (C-18), 18.6 (C-19), 212.3 (C-20), 27.8 (C-
21), 166.7 (C-1"), 131.5 (C-2"), 129.6 (C-3"), 130.5 (C-
4"), 134.3 (C-5"), 130.5 (C-6"), 129.6 (C-7"), 97.2 (C-1"),
36.6 (C-2"), 78.5 (C-3"), 83.9 (C-4"), 69.8 (C-5"), 18.6
(C-6"), 58.5 (OCH,), 101.2 (C-1"), 36.4 (C-2"), 78.6 (C-
3™), 83.9 (C-4"), 70.0 (C-5"), 18.6 (C-6™), 58.4 (OCH,),
102.8 (C-1""), 37.4 (C-2""), 76.9 (C-3""), 81.7 (C-4""),
73.2 (C-5"), 18.5 (C-6""), 57.4 (OCH,). LA 3% ik K 5
50RO GE X L, 7 € S ) 6 4 12-O-benzoylsar-
costin-3-0- f -D-oleandropyranosyl- (1—4) - f -D-cyma-
ropyranosyl-(1—4)-f-D-cymaropyranoside.

a1 Bt LERR A, 707N CH,0
'H NMR (CD,OD, 400 MHz, J in Hz) J,: 7.60 (1H, d,
J =12 Hz, H-3/7"), 7.58 (1H, m, H-5"), 7.37 (1H, d, J =
8.0 Hz, H-4'/6'), 5.35 (1H, s, H-6), 4.96 (I1H, d, J =
9.6 Hz, H-1"), 4.85 (1H, dd, J = 1.8, 9.6 Hz, H-1"), 4.60
(1H,d,J=9.2 Hz, H-1""), 4.52 (1H, dd, J= 5.3, 10.2 Hz,
H-12), 4.23 (1H, d, J = 2.8 Hz, H-3"), 3.85 (1H, m, H-
3"), 3.83 (1H, m, H-5"), 3.82 (1H, m, H-5"), 3.54 (3H, s,
OCH,), 3.51 (1H, m, H-3""), 3.43 (3H, s, OCH,), 3.34
(1H, m, H-5""), 3.28 (1H, m, H-4"), 3.20 (1H, m, H-4"),
3.20 (1H, m, H-4""), 2.10 (3H, s, H-21), 1.63 (3H, s, H-
18), 1.30 (3H, d, J = 6.0 Hz, H-6""), 1.21 (3H, d, J =
6.0 Hz, H-6"), 1.19 (3H, d, J = 6.3 Hz, H-6"), 1.15 (3H,
s, H-19); "C NMR (CD,OD, 150 MHz) 6. 39.8 (C-1),
30.2 (C-2), 79.3 (C-3), 39.8 (C-4), 140.1 (C-5), 119.8 (C-
6), 35.2 (C-7), 75.0 (C-8), 45.1 (C-9), 38.2 (C-10), 25.5
(C-11), 74.1 (C-12), 59.1 (C-13), 90.0 (C-14), 34.3 (C-
15), 33.5 (C-16), 93.1 (C-17), 10.6 (C-18), 18.6 (C-19),
212.3 (C-20), 27.8 (C-21), 166.7 (C-1"), 131.5 (C-2"),
129.6 (C-3"), 130.5 (C-4"), 134.3 (C-5'), 130.5 (C-6'),
129.6 (C-7"), 97.0 (C-1"), 36.6 (C-2"), 78.5 (C-3"), 83.9
(C-4"), 69.8 (C-5"), 18.6 (C-6"), 100.6 (C-1"), 36.4 (C-
2™), 78.6 (C-3"™), 83.8 (C-4™), 70.0 (C-5™), 18.5 (C-6"),
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58.7 (OCH,), 102.8 (C-1""), 37.4 (C-2""), 76.9 (C-3""),
81.7 (C-4"), 73.2 (C-5""), 18.4 (C-6""), 58.5 (OCH,)-
DA 38 1 B 5 SR R TE X L, e A S T 12-
O-benzoylsarcostin-3-0-f-D-oleandropyranosyl- (1—4)-
p-D-cymaropyranosyl-(1—4)-f-D-digitoxopyranoside.

wEMS HETLEILH AR, 77N C H, 0,
'H NMR (CD,OD, 400 MHz, J in Hz) 6,: 5.84 (1H, s,
H-2"), 5.35 (1H, d, J = 2.7 Hz, H-6), 498 (1H, d, J =
11.3 Hz, H-1"), 4.85 (1H, dd, J = 5.4, 10.1 Hz, H-12),
4.69 (1H, dd, J = 4.2, 11.6 Hz, H-3"), 3.84 (1H, m, H-
3), 3.75 (1H, m, H-4"), 3.13 (1H, m, H-5"), 2.26 (3H, s,
H-7"), 2.24 (1H, m, H-4"), 2.10 (3H, s, H-21), 1.63 (3H,
s, H-18), 1.17 (3H, d, J = 5.8 Hz, H-6"), 1.14 (3H, s, H-
19), 0.95 (3H, dd, J = 6.8, 8.7 Hz, H-5'/H-6"); °C NMR
(CD,0D, 150 MHz) ¢.: 39.8 (C-1), 30.2 (C-2), 79.2 (C-
3), 39.8 (C-4), 140.2 (C-5), 119.7 (C-6), 35.2 (C-7), 74.9
(C-8), 45.2 (C-9), 38.1 (C-10), 25.4 (C-11), 73.2 (C-12),
58.7 (C-13), 89.9 (C-14), 34.2 (C-15), 33.2 (C-16), 93.0
(C-17), 10.5 (C-18), 18.7 (C-19), 211.6 (C-20), 27.6 (C-
21), 167.5 (C-1"), 114.2 (C-2"), 167.5(C-3"), 39.3 (C-4"),
21.3 (C-5"), 21.3 (C-6'), 16.3 (C-7"), 97.1 (C-1"), 39.8
(C-2"), 75.6 (C-3"), 70.8(C-4"), 74.4 (C-5"), 18.6 (C-
6")o DAL B 5 SRR TE S L, e S 8
°AJ caudatin-3-O-f-D-digitoxopyranoside »

Wame ABEEIHA, 4 TR CHLO,.;
'H NMR (CD,0D, 400 MHz, J in Hz) 6,,: 5.86 (1H, s, H-
2"), 5.34 (1H, d, J = 2.7 Hz, H-6), 4.89 (1H, m, H-1"),
4.84 (1H, dd, J = 5.4, 10.1 Hz, H-12), 4.59 (1H, dd, J =
2.0, 9.9 Hz, H-1"), 3.86 (1H, m, H-3), 3.82 (1H, m, H-
3", 3.80 (1H, m, H-5"), 3.42 (3H, s, OCH,), 3.42 (3H, s,
OCH,), 3.27 (1H, m, H-5"), 3.25 (1H, m, H-4"), 3.19
(1H, m, H-3"), 2.97 (1H, d, J = 9.0 Hz, H-4"), 2.26 (3H,
s, H-7"), 2.24 (1H, m, H-4"), 2.12 (3H, s, H-21), 1.62
(3H, s, H-18), 1.27 (3H, d, J = 6.3 Hz, H-6"), 1.21 (3H,
d, J=6.2 Hz, H-6"), 1.13 (3H, s, H-19), 0.93 (3H, dd,
J=6.8, 8.7 Hz, H-5"/H-6"); "C NMR (CD,OD, 150 MHz)
dct 39.8 (C-1), 30.1 (C-2), 79.3 (C-3), 39.8 (C-4), 140.2
(C-5), 119.7 (C-6), 35.2 (C-7), 75.0 (C-8), 45.2 (C-9),
38.1 (C-10), 25.4 (C-11), 73.3 (C-12), 58.7 (C-13), 89.9
(C-14),34.2(C-15),33.2(C-16),93.0 (C-17), 10.4 (C-18),
18.4 (C-19), 211.6 (C-20), 27.6 (C-21), 167.5 (C-1"),
114.3 (C-2"), 167.4 (C-3"), 39.3 (C-4"), 21.3 (C-5"), 21.3
(C-6"), 16.7 (C-7"), 97.2 (C-1"), 36.6 (C-2"), 78.5 (C-3"),
83.9 (C-4"), 69.8 (C-5"), 18.6 (C-6"), 58.5 (OCH,), 102.8
(C-1"),37.4(C-2"),76.9 (C-3"), 81.7 (C-4"), 73.2 (C-5"),

18.5 (C-6"), 57.4 (OCH,). LA I % v #4 5 SC k™ 4
B XT Eb, B € AL & 9 N caudatin-3-0-f-D-oleandropy-
ranosyl-(1—4)-f-D-cymaropyranoside.

a1 aekERm R, 75178 C,HO,,;
'H NMR (CD,OD, 400 MHz, J in Hz) 6,;: 5.54 (1H, s, H-
2"), 5.34 (1H, d, J = 2.6 Hz, H-6), 4.96 (1H, m, H-1"),
4.87 (1H, dd, J = 5.2, 10.2 Hz, H-12), 4.50 (1H, dd, J =
2.0, 9.9 Hz, H-1"), 3.85 (1H, m, H-3), 3.82 (1H, m, H-
3"), 3.80 (1H, m, H-5"), 3.42 (3H, s, OCH,), 3.42 (3H, s,
OCH,), 3.27 (1H, m, H-5"), 3.25 (1H, m, H-4"), 3.19
(1H, m, H-3"), 2.97 (1H, d, J = 9.0 Hz, H-4"), 2.26 (3H,
s, H-7"), 2.24 (1H, m, H-4"), 2.12 (3H, s, H-21), 1.55
(3H, s, H-18), 1.27 (3H, d, J = 6.3 Hz, H-6"), 1.21 (3H,
d, J=6.2 Hz, H-6"), 1.14 (3H, s, H-19), 1.10 (3H, dd,
J=6.8, 8.7 Hz, H-5"/H-6"); *C NMR (CD,OD, 150 MHz)
0.1 39.8 (C-1), 30.1 (C-2), 79.3 (C-3), 39.8 (C-4), 140.2
(C-5),119.7 (C-6), 35.2 (C-7), 75.0 (C-8),45.2 (C-9), 38.1
(C-10),25.4(C-11),73.3(C-12),58.7(C-13),89.9 (C-14),
34.2 (C-15), 33.2 (C-16), 93.0 (C-17), 10.4 (C-18), 18.4
(C-19), 211.6 (C-20), 27.6 (C-21), 167.5 (C-1"), 114.3 (C-
2"), 167.5 (C-3"), 39.3 (C-4"), 21.3 (C-5"), 21.3 (C-6'),
16.7 (C-7"), 97.2 (C-1"), 36.6 (C-2"), 78.5 (C-3"), 83.9
(C-4"), 69.8 (C-5"), 18.6 (C-6"), 58.5 (OCH,), 101.2 (C-
1), 37.4 (C-2™), 76.9 (C-3™), 81.7 (C-4™), 73.2 (C-5"),
18.5 (C-6™), 57.4 (OCH,). LA I3 i £ 4 5 STk
TE XT Lb, B 52 A & ¥ 10 A caudatin-3-0O-B-D-cymaropy-
ranosyl-(1—4)-f-D-cymaropyranoside.

twamn atERm AR, 51 R08C, H,O,;
'H NMR (CD,OD, 400 MHz, J in Hz) 6,;: 5.45 (1H, s, H-
2"), 5.25 (1H, d, J = 2.6 Hz, H-6), 4.87 (1H, dd, J = 5.2,
10.2 Hz, H-12), 4.86 (1H, m, H-1"), 4.86 (1H, dd, J =
2.0, 9.9 Hz, H-1"), 4.13 (1H, m, H-3"), 4.12 (1H, m, H-
5™), 4.12 (1H, m, H-3"), 3.67 (1H, m, H-3), 3.50 (1H, m,
H-5"), 3.50 (3H, s, OCH,), 3.21 (1H, m, H-4"), 3.12
(1H, d,J=9.0 Hz, H-4"), 2.24 (1H, m, H-4'), 2.14 (3H, s,
H-21), 2.12 (3H, s, H-7"), 1.60 (3H, s, H-18), 1.20 (3H,
d, J=6.3 Hz, H-6"), 1.19 (3H, d, J= 6.2 Hz, H-6"), 1.14
(3H, s, H-19), 1.10 (3H, dd, J = 6.8, 8.7 Hz, H-5'/H-6");
"C NMR (CD,OD, 150 MHz) 6.: 39.8 (C-1), 30.1 (C-2),
79.3 (C-3), 39.8 (C-4), 140.2 (C-5), 119.7 (C-6), 35.2 (C-
7), 75.0 (C-8), 45.2 (C-9), 38.1 (C-10), 25.4 (C-11), 73.3
(C-12), 58.7 (C-13), 89.9 (C-14), 34.2 (C-15), 33.2 (C-
16), 93.0 (C-17), 10.4 (C-18), 18.4 (C-19), 211.6 (C-20),
27.6 (C-21), 167.5 (C-1"), 114.3 (C-2"), 167.5 (C-3"), 39.3
(C-4"),21.3 (C-5"), 21.3 (C-6"), 16.7 (C-7"), 97.0 (C-1"),
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36.6 (C-2"), 78.5 (C-3"), 83.9 (C-4"), 69.8 (C-5"), 18.6
(C-6"), 100.6 (C-1"), 37.4 (C-2"), 76.9 (C-3™), 81.7 (C-
4m), 73.2 (C-5"), 18.5 (C-6"), 57.4 (OCH,). LA by iik%L
P 5 SCHRPY R TE X L, 1 5E A ) 11 4 caudatin-3-O-
p-D-cymaropyranosyl-(1—4)-f-D-digitoxopyranoside.

e EETEIE, 5 TR CH,0.
'H NMR (CD,0D, 400 MHz, J in Hz) 6,;: 5.54 (1H, s, H-
2"), 5.34 (1H, d, J = 2.0 Hz, H-6), 4.86 (1H, dd, J = 1.6,
9.6 Hz, H-1"), 4.79 (1H, dd, J = 1.8, 9.6 Hz, H-1"), 4.60
(1H, d,J=9.2 Hz, H-1""), 4.48 (1H, dd, J= 4.1, 11.6 Hz,
H-12), 3.89 (1H, m, H-5"), 3.86 (1H, m, H-3"), 3.85 (1H,
m, H-3"), 3.82 (1H, m, H-5"), 3.54 (3H, s, OCH,), 3.53
(1H, m, H-3), 3.50 (1H, m, H-3""), 3.42 (3H, s, OCH,),
3.42 (3H, s, OCH,), 3.30 (1H, m, H-5""), 3.26 (1H, m, H-
4"), 3.23 (1H, m, H-4"), 3.18 (1H, m, H-4""), 2.40 (1H,
m, H-4"), 2.17 (3H, s, H-21), 2.11 (3H, s, H-7"), 1.50
(3H, s, H-18), 1.30 (3H, d, J = 6.0 Hz, H-6""), 1.29 (3H,
d,J=6.4 Hz, H-6"), 1.18 (3H, d, J= 6.3 Hz, H-6"), 1.14
(3H, s, H-19), 1.07 (3H, dd, J = 6.8, 8.7 Hz, H-5'/H-6");
“C NMR (CD,0D, 150 MHz) 6.: 39.8 (C-1), 30.2 (C-2),
79.3 (C-3), 39.8 (C-4), 140.2 (C-5), 119.7 (C-6), 35.2 (C-
7), 75.0 (C-8), 45.2 (C-9), 38.1 (C-10), 25.4 (C-11), 73.3
(C-12), 58.7 (C-13), 89.9 (C-14), 34.2 (C-15), 33.2 (C-
16), 93.0 (C-17), 10.4 (C-18), 18.4 (C-19), 211.6 (C-20),
27.6 (C-21), 167.4 (C-1"), 114.3 (C-2"), 167.4 (C-3"),
39.3 (C-4"), 21.3 (C-5"), 21.3 (C-6"), 16.7 (C-7"), 97.2
(C-1"), 36.6 (C-2"), 78.5 (C-3"), 83.9 (C-4"), 69.8 (C-
5"), 18.6 (C-6"), 58.5(0OCH,), 101.2 (C-1"), 36.4 (C-2"),
78.6 (C-3"), 83.9 (C-4™), 70.0 (C-5"), 18.6 (C-6"), 58.4
(OCH,), 102.8 (C-1""), 37.4 (C-2""), 76.9 (C-3""), 81.7
(C-4""),73.2 (C-5""), 18.5 (C-6""), 57.4 (OCH,). LA I3
T 5 SRR AE X L, 58 16 S 12 24 otophyllo-
side Bo

O3 EHETEIE, 5 TR CH,O0.
'"H NMR (CD,0D, 400 MHz, J in Hz) 6,;: 5.54 (1H, s, H-
2"), 5.37 (1H, d, J = 2.0 Hz, H-6), 4.86 (1H, dd, J = 1.6,
9.6 Hz, H-1"), 4.79 (1H, dd, J = 1.8, 9.6 Hz, H-1"), 4.60
(1H, d,J=9.2 Hz, H-1""), 4.48 (1H, dd, J= 4.1, 11.6 Hz,
H-12),4.26 (1H, m, H-3"), 3.87 (1H, m, H-3"), 3.87 (1H,
m, H-5"), 3.81 (1H, m, H-5"), 3.54 (1H, m, H-3), 3.46
(3H, s, OCH,), 3.43 (3H, s, OCH,), 3.40 (1H, m, H-5""),
3.26 (1H, m, H-4"), 3.22 (1H, m, H-4"), 3.20 (1H, m, H-
3", 3.19 (1H, m, H-4""), 2.40 (1H, m, H-4"), 2.17 (3H,
s, H-21), 2.12 (3H, s, H-7"), 1.51 (3H, s, H-18), 1.39 (3H,
d, J = 6.0 Hz, H-6""), 1.29 (3H, d, J = 6.4 Hz, H-6"),

1.18 (3H, d, J = 6.3 Hz, H-6"), 1.15 (3H, s, H-19), 1.08
(3H, dd, J = 6.8, 8.7 Hz, H-5"/H-6"); *C NMR (CD,0D,
150 MHz) d.: 39.8 (C-1), 30.2 (C-2), 79.3 (C-3), 39.8
(C-4), 140.2 (C-5), 119.7 (C-6), 35.2 (C-7), 74.9 (C-8),
45.2 (C-9), 38.1 (C-10), 25.4 (C-11), 73.3 (C-12), 58.7
(C-13), 89.9 (C-14), 34.2 (C-15), 33.2 (C-16), 93.0 (C-
17), 10.4 (C-18), 18.4 (C-19), 211.6 (C-20), 27.6 (C-21),
167.5 (C-1"), 114.3 (C-2"), 167.4 (C-3"), 39.3 (C-4"), 21.3
(C-5"), 21.3 (C-6'), 16.7 (C-7"), 97.2 (C-1"), 36.4 (C-2"),
78.5 (C-3"), 83.8 (C-4"), 69.8 (C-5"), 18.6 (C-6"), 58.7
(OCH,), 100.6 (C-1"), 36.4 (C-2"), 78.6 (C-3"), 83.9 (C-
4"y, 70.0 (C-5"), 18.5 (C-6"), 102.8 (C-1""), 37.4 (C-2""),
76.9 (C-3""), 81.7 (C-4""), 73.2 (C-5""), 18.5 (C-6""),
57.4 (OCH,). LA b3 v £ 4iE 5 SCHRPO 41 %) b, 1
1b4¥) 13 3 otophylloside E .

EM14 BELEEMK, 5 FXNC,H,O,:
'H NMR (CD,0OD, 400 MHz, J in Hz) d,;: 5.54 (1H, s, H-
2", 5.35 (1H, d, J = 2.0 Hz, H-6), 4.96 (1H, d, J= 9.6 Hz,
H-1"), 4.85 (1H, dd, J = 1.8, 9.6 Hz, H-1"), 4.60 (1H,
d, J =92 Hz, H-1""), 4.48 (1H, dd, J = 4.1, 11.6 Hz,
H-12), 423 (1H, d, J = 2.8 Hz, H-3"), 3.85 (1H, m, H-
3™), 3.83 (1H, m, H-5"), 3.82 (1H, m, H-5"), 3.54 (3H, s,
OCH,), 3.53 (1H, m, H-3), 3.51 (1H, m, H-3""), 3.43
(3H, s, OCH,), 3.34 (1H, m, H-5""), 3.28 (1H, m, H-4"),
3.20 (1H, m, H-4"), 3.20 (1H, m, H-4""), 2.40 (1H, m,
H-4'), 2.16 (3H, s, H-21), 2.12 (3H, s, H-7"), 1.51 (3H, s,
H-18), 1.30 (3H, d, J = 6.0 Hz, H-6""), 1.21 3H, d, J =
6.0 Hz, H-6"), 1.19 (3H, d, J= 6.3 Hz, H-6"), 1.15 (3H, s,
H-19), 1.07 (3H, dd, J= 6.8, 8.7 Hz, H-5"/H-6"); *C NMR
(CD,OD, 150 MHz) d.: 39.8 (C-1), 30.1 (C-2), 79.3 (C-
3), 39.8 (C-4), 140.2 (C-5), 119.7 (C-6), 35.2 (C-7), 75.0
(C-8), 45.2 (C-9), 38.0 (C-10), 25.4 (C-11), 73.3 (C-12),
58.7 (C-13), 89.9 (C-14), 34.2 (C-15), 33.2 (C-16), 93.1
(C-17), 10.4 (C-18), 18.4 (C-19), 211.6 (C-20), 27.6 (C-
21), 167.5 (C-1"), 114.3 (C-2"), 167.5 (C-3"), 39.3 (C-4"),
21.3 (C-5"), 21.3 (C-6"), 16.7 (C-7"), 97.0 (C-1"), 36.6
(C-2"),78.5 (C-3"), 83.9 (C-4"), 69.8 (C-5"), 18.6 (C-6"),
100.6 (C-1"), 36.4 (C-2"), 78.6 (C-3"), 83.8 (C-4™), 70.0
(C-5"), 18.5 (C-6"), 58.7 (OCH,), 102.8 (C-1""), 37.4 (C-
2", 76.9 (C-3""), 81.7 (C-4""), 73.2 (C-5""), 18.4 (C-
6""), 58.5 (OCH,). LA _ ik 3 K45 5 SC R4 38 %o L,
Tify 5€ 4k &0 14 1 otophylloside F.
3 A1 MERKRIE

2 mg L&, MAE 2 mL HEE S AR S
Wb (FFEE -4 NFF, 101), i1 2 mL HCI (2 mol-L™),



TIebifgaE: EIAR S R o C21 (R By B L U AT AL

1319

7E 60 °C/K ¥ MFASE FE 2 h, TLC AR A S B 58 42
J&, TN 4 mL /K # B, 4 A NaHCO, ¥ 75 pH 2|
PEo $9G H 2 AR AR B &7 EAT 221, 13 2K ER AL (BF)
AVGE AT EBAL (FF 70), 70 AR 40 73 20 A B R RL =9 o X
TR R BLFE), F & - H B (1001) 3 A#, LA
5 KRR PHE R b v R T R I R B vEE R A 6T
M, 04T TLC %500 . I AR A - FHEE (911) B,
PN RUALE RS A b D R R
0.45F10.22, 4 J& F 751 9 T B — 4 e ik (23) I8, H R
3R 03210160 BTN 10% R IR - LB R -
X F @A R AL (7 ) M@t HPLC #E 4720 B 4lifh, &
JeiE i 1D NMR 12D NMR 5631EH 76 i 454
4 YHARE TR

K MTS 300 € fb & o0k N H& 40 B bk (HepG2)
A A BE 1 o BN A KA A e, FH & 10% i 2 1
15 1) DMEM % 7% ¥R T Fs 5 A 4 2, 9 56 44 i 85 55
NEFET 1< 10°4N 5, K 40 4 21 96 FLAR, B FLIARAR
100 uL, £5 7% T 37 °C.5% CO, IR 72/ N . 59724 h
Ja N FE DAL A YD W, 16690 FH DMSO ¥ i, 70 1%
7 VA A A P 2 RN BH PR R A, R AL 2R AR 200 pL,
RT3 ANESL. 5548 h )G, 85 LI,
AL MTS #5320 pL FRE 2 100 pL, w3ANT A E
FL (MTS ¥ 20 pL FI K5 723 100 pL (1R & ), 4k 45
W E 2~4 h, (R HEAT. 492 nm K, 2T
BE B AR D LA FLOC IR IS, Te S 2 . S 00 W
(DDP) Ny BHPEAL G4, ot A 215 LA FE R AL A, 28
A7 55 26 N A1 b 22 ) 4 it 2R K il 2k, SR R TR
(Reed and Muench i%) 1HEALEWI1C, 14 -

YEF TRk: J)HE R ARSI — 1R, ST A
0 e R 0 R 5 A 5 A R EROR 1 R R T B 40 S Al A A
VPRI 5 R R A S R AR, BRI T B s
5%, 7 BT e 4 e s Rt

FUZNZE: FTA 1B P AT AEAT AT R 28 70 5% o
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