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Flavonoids of Zhuang medicine Cardiospermum halicacabum
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The
compounds were isolated and purified by silica gel, polyamide gel, and Sephadex LH-20 chromatography. The structures of the

Abstract: Objective To study the chemical constituents of Zhuang medicine Cardiospermum halicacabum. Methods

compounds were identified on the basis of chemical and spectral methods. Results Thirteen compounds were isolated from the
butanol extracts of C. halicacabum and identified as chrysoeriol-7-O-B-D-glucuronide butyl ester (1), chrysoeriol-7-O-B-D-
glucuronide ethyl ester (2), chrysoeriol-7-O-B-D-glucuronide methyl ester (3), chrysoeriol (4), apigenin-7-O-B-D-glucuronide butyl
ester (5), apigenin-7-O-B-D-glucuronide ethyl ester (6), apigenin-7-O-f-D-glucuronide methyl ester (7), apigenin-7-O-B-D-
glucuronide (8), apigenin (9), luteolin-7-O-B-D-glucuronide methyl ester (10), luteolin-7-O-B-D-glucuronide (11), luteolin (12), and
quercetin (13). Conclusion Compounds 1, 2, and 3 are new flavonoiels named as cardiosperoside D, cardiosperoside B, and
cardiosperoside A . Compounds 5—S8, 10, and 11 are isolated from this genus for the first time.
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ethyl ester, 2). <&2EHL10 & -7-0-B-D-H & Wi IR H
HlE (chrysoeriol-7-O-B-D-glucuronide methyl ester,
3). &XH W ZE (chrysoeriol, 4). 3 #K-7-0-p-D-
WA BRI T S Capigenin-7-O-B-D-glucuronide
butyl ester, 5). 2K 3-7-O-B-D-Hi % FEREBR T £ 1
(apigenin-7-O-B-D-glucuronide ethyl ester, 6). /3%
= -7-0-B-D- 78 %) FE T IR H W I8 (apigenin-7-O-p-
D-glucuronide methyl ester, 7). fr2&%&-7-O-B-D-Fi
it (apigenin-7-O-B-D-glucuronide, 8). /2%
(apigenin, 9). AJRHZK-7-0-B-D-7 %) PR 1 H
fig (luteolin-7-O-B-D-glucuronide methyl ester, 10).
KR FL K -7-0-B-D-Hii Z BEE R 1 (luteolin-7-O-B-
D-glucuronide, 11). ABHLZE (luteolin, 12). #f
R % (quercetin, 13). HH WA 1~3 JHHIHE
MR EY), ol REHAR T D, ElHhs 1 B
EHAR T A: EY 5~8. 100 11 NHE RN Z)E
R/ D =X G EL D
1 XFES5HH

Waters Autospec Premier 776 Jii 14X (Waters 2
F], £[E); Bruker Drx-800 MHz. Bruker Drx-600
MHz #HE3ERA (Bruker A 7], Hid:); TD HF4)
PR (GEEZELZ R AR, XT4-100A R
U RO E A CAE URHMCHO AR ) Agilent 1100
SO (B A CZEEIR AR, £ D Sephadex
LH-20 (pharmacia A7), £E); MCI (HA=33k
SONED: BB (30~60. 80~100 H, EZy4EH
PR BR A 7)) AE Gk (100~200. 200~
300 H, F&EHEAT) D a8 8o irat,
Tt B 1 2454 B Al IR A A

=AW T 2015 4 10 HRTETHRBIX, 4
JPEHR BR 2R R 2 TE T S B ] R e S
IR S el B/ i S i & 2 [ R = A B 7 R R
Cardiospermum halicacabum L. W TIG4A5, HEYIbRA
(SIP201510) fRAFT) PHHER 245 R 5 h 240 20T =
2 REESE

ZAMZMHR 15.0 kg, KIKH 95% ZEEA
60% LB IEIRAG, W A IHFREUE, WUE HYL
W R R, 193 oM SRYIRIREY 2 922
g, INiEE/KIRE G KRR A (60~90 C). B
MR OME IE T REAEEG, s o7, 0l 15 204
THEEEAL 299 g BEAR LBRFBAL 261 g 1R T REHERAL
417 g FI7KHERAL 1 892 g.

IE T EEEAL 330 g, SERWHEAE /355, LAK-

L (K—=30% 15— 50% . — 80% L. —~95% 2.
M) BRFEVEML, [BIOAR, 195 N4, 308 A,
Har (7620 g). Ayl (29.31 g)v A3 4H4) (18.95
) Ay (17.01 ). Asdl4r (330 ).

A #H5r (1895 ), HIRBEIA: L5,
PLZK-FIEE (100 : 0—100 : 20—~100 : 40—100 : 60—
100 : 80—0 : 100) HEATEAEELEML, [HIGAER, 193
6 N4> Bi~Bg. By 4l H/K-FEE (100 : 20—~
100 : 40—100 : 60— FEE) BEFEBEML, BIWUEH,
R3] 4 My Ci~Cqs M Cy SRERAT T A
Sephadex LH-20 #4373 S5 BG4 1 (2 mg).
2 (3 mg) 1 3 (10 mg). s C; BRERAE G
Sephadex LH-20 A4/ B3 2ML A9 5 (Smg). 6
(5 mg)H1 7(7 mg): ity Cy SrE/RAE (1% AT Sephadex
LH-20 A3 5 B3 2054 8 (5 mg) H19 (10 mg);
sy Cy 4 MCI HE AN Sephadex LH-20 ki 43 55
HBEEY 11 (8mg) 112 (11 mg).

A 5 (1701 g) SRERAE @B, LLE-
HEE (300 1-20:1—15:1—=10: 1—>5: 13 1—~
12 1—~HED BREEBEML. S5-HEE (15 1 1) BEMEs
3 £ TETH JH A €5 1 4] SRR B I (il 7 B A B &
Y4 29mg) M9 (11 mg); HIFEM-FEE 31D
AEAT-HEE (12D 2385y, KRB, w5
B (3 7y A3 A 10 (3 mg) F113 (5 mg).
3 gHEE

B 1 iR E Ak K (R EE), HR-ESI-MS m/z:
555.156 7 [M+Na]" ({15 EH A 555.1479), &5
T3 M CagHasO12. 'H-NMR (800 MHz, CD;0D) §:
7.55 (1H, brd, J = 8.3Hz), 7.51 (1H, d, J = 1.4 Hz),
6.94 (1H, d, J= 8.3 Hz) #Z/~MA B ¥ 3"4" %4 0L
REVEEIZAL &Y. 6 6.81 (1H, brs) Al 6.48 (1H, d,
J=18 Hz) NH-8. H-6 155, R AN NST-—
BUA: 6.71 (1H, s) N H-3155;: 63.96 3H, s) N
-OCH; 125 . "“C-NMR (200 MHz, CD;0D) J: 56.2
(-OCH3), 166.7 (C-2), 104.6 (C-3), 184.1 (C-4), 163.0
(C-5), 101.1 (C-6), 164.4 (C-7), 96.0 (C-8), 159.0
(C-9), 107.3 (C-10), 123.5 (C-1'), 110.8 (C-2'), 149.6
(C-3"), 152.4 (C-4"), 116.8 (C-5"), 122.0 (C-6") AN
B B A5 5 o DA B0 5 SCik o Pt b ey
AL, B TG SN e R R . Bl
dc 101.4, 74.4,77.1, 72.7, 76.8, 170.3 S~ 1 ZHL7% %j b
MRS S, Ak 5y 5.20 (1H, d, J = 6.9 Hz) A%
BRI ENE S, WIEEE A R, T
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N BRSOy 3.40~4.20 K AREIL EHA 4 AT
E5s BREEH 5664 (1), 31.7 (1), 20.1 (), 14.0 (q) 1
il 6 4.16~4.23 (2H, m), 1.64 (2H, m), 1.39 (2H,
m), 0.87 3H, t, J = 7.4 Hz) #RW/3>FHAESHE
FHIERIE T 3,

HMBC (/] 1) fil HSQC i .7, H-2'/C-2, 4, 6'
IR, H-5/C-1', 3'fH%, H-6'/C-2, 4AHK, LK
H-3/C-1"fAH JGAUE SE1Z AL S P N SR B2l AR 3
A o0y3.97 5 C-3HHK, UESL C-41A{Em 2L B
B H-1"/C-7 A2, UESEH TG 7 Ar 1A % 0 IR
£ H-1"/C-6"fHE, ESE C-6" FAMER:. 45 BRT
iR, HE TAHED 1 R N4 LR 3-7-0-B-D-
MRS T e, 4 Scifinder K0, #iE NETIL
B, G4 oNEHEA T D, 250 WK 2, H "H-NMR
A BC-NMR 1 %54 17 )8 L2 1,

1 &1 EE HMBC 8%
Fig.1 Key HMBC correlations of compound 1

OH

OH OH O

1 R=C,H,

2 R=C,H;

3R=CH,

B2 L&Y 1~3 Mgl

Fig. 2 Structure of compounds 1—3

F1 &4 1~3 4 "HNMR (800 MHz) 71 °C NMR (200 MHz) %3}
Table 1 'H-NMR (800 MHz) and *C-NMR (200 MHz) spectroscopic data for compounds 1—3

3 ! - 2 - 3
dc O dc O dc O
2 166.7(s) — 165.5(s) — 166.8 (s) —
3 104.6 (d) 6.71 (1H, s) 104.6 (d) 6.71 (1H, s) 104.6 (d) 6.71 (1H, s)
4 184.1 (s) 183.3(s) — 184.1(s) —
5 163.0 (s) — 163.0 (s) — 163.0 (s) —
6 101.1 (d) 6.48 (1H, d,J=1.8 Hz) 101.1 (d) 6.48 (1H, d,J=1.8 Hz) 101.0 (d) 6.48 (1H, d, J=2.0 Hz)
7 164.4 (s) 1639 (s) — 1644 (s) —
8 96.0 (d) 6.81 (1H, brs) 95.8(d) 6.81 (1H, brs) 96.0 (d) 6.82 (1H, d,J=2.0 Hz)
9 159.0 (s) 158.6(s) — 159.0(s) —
10 107.3 (s) 1069 (s) — 107.3(s) —
i 123.5(s) — 123.4(s) — 123.5(s) —
2' 110.8 (d) 7.51(1H,d,J=1.4Hz) 110.6 (d) 7.51 (1H, d,J=1.4 Hz) 110.7 (d) 7.52 (1H, d,J=1.9 Hz)
3 149.6 (s) 1489 (s) — 149.5(s) —
4 1524 (s) — 151.6 (s) — 1523 (s) —
5' 116.8 (d) 6.94 (1H, d, J=8.3 Hz) 116.9 (d) 6.94 (1H, d,J=28.3 Hz) 116.8 (d) 6.94 (1H, d, J= 8.3 Hz)
6 122.0 (d) 7.55 (1H, brd, J= 8.3 Hz) 121.4 (d) 7.55 (1H, brd, J= 8.3 Hz) 122.0 (d) 7.56 (1H, dd, J=8.3, 1.9 Hz)
1" 101.4(d) 5.19(1H,d,J=7.0 Hz) 101.2 (d) 5.19 (1H, d,J=7.0 Hz) 101.3 (d) 5.20 (1H, d,J=7.0 Hz)
2" 74.4 (d) 3.52 (overlapped) 74.2 (d) 3.52 (overlapped) 74.4 (d) 3.52 (overlapped)
3" 77.1(d) 3.53 (overlapped) 76.9 (d) 3.53 (overlapped) 77.0 (d) 3.52 (overlapped)
4" 727(d) 3.65(1H,dd,J=9.6,9.0Hz) 72.5(d) 3.65(1H,dd,J=9.6,9.0Hz) 72.8(d) 3.63 (1H,dd,J=9.6,9.0 Hz)
5" 76.8 (d) 4.14 (1H, d,J=9.6 Hz) 76.5(d) 4.14 (1H, d,J=9.6 Hz) 76.7(d) 4.17 (1H, d,J=9.6 Hz)
6" 170.3 (s) 169.1(s) — 170.8 (s) —
1" 66.4(t) 4.16~4.23 (2H, m) 61.7(t) 4.16~4.23 (2H, m) 53.1(q) 3.78(3H,s)
2" 31.7() 1.64 (2H, m) 143(q) 0.87 (3H,t,J=7.4 Hz)
3" 20.1(t) 1.39 (2H, m)
4" 140(q) 0.87 3H,t,J=7.4Hz)
OCH; 56.7(q) 3.96 (3H, s) 56.5(q) 4.00 (3H,s) 56.8(q) 3.98 (3H,s)
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&Y 2: FE AR (FEE, HR-EI-MS m/z:
504.126 1 [M]" (IF5AE N 504.439 2), #4515
N C24H24015. 'H-NMR (800 MHz, CD;OD) §: 7.55
(1H, dd, J = 8.3, 1.4 Hz), 7.51 (1H, d, J = 1.4 Hz),
6.94 (1H, d,J= 8.3 Hz) #&/~M A B 3 3" 4" %4 1L
REVEEIZAL G0, 6 6.81 (1H, brs) Al 6.48 (1H, d,
J=18 Hz) N H-8. 6155, #&m AN S5,7-2H
f: 6671 (1H, s) NH-3155; §3.96 (3H, s) N
-OCH; 125 . “C-NMR (200 MHz, CD;0D) &: 56.5
(-OCH3); 165.5 (C-2), 104.6 (C-3), 183.3 (C-4), 163.0
(C-5), 101.1 (C-6), 163.9 (C-7), 95.8 (C-8), 158.6
(C-9), 106.9 (C-10), 123.4 (C-1"), 110.6 (C-2'), 148.9
(C-3"), 151.6 (C-4), 116.9 (C-5"), 121.4 (C-6") F#&
B BERZ BOT45 5 o DA_E 25080 5 SCika s P by 4,
AT TCH I SO G F IR . RiGH oc
101.2,74.2,76.9, 72.5, 76.5, 169.1 A 1 207 % B s 1R
859, Atk 6y 5.19 (1H, d, J = 6.9 Hz) %%k
EE R A MG S, WIHAREFE TR, TN B
T2, 6 3.52~4.14 Kb ARERE AR 4 DMFAE 5
BRE 6 61.7 (1), 14.3 (q) MEIE+ § 4.16~4.23
(2H, m), 0.87 (3H, t, J = 7.4 Hz) # R W T Hh1EHE
HAAMIER 2.5

HMBC (/& 3) Hl HSQC &oRx: H-2'/C-2, 4, 6'
#i2<, H-5'/C-1', 3'#H%, H-6'/C-2, 4'#H%, LLK H-3
A C-1BIM RUE SHZ A G YIS A REE
0u3.97 5 C-3"FHK, AIIESE C-4fF1EBy 2B s
i H-1"/C-7 #H2%, WESEH G 7 A7 3% 3 & bE i
R dE; H-1"/C-6"#15%, WESE C-6" AR, 47
ERTR, WiE THEY 2 S AEXEER-
7-O-B-D-H E FERE IR L, 4 Scifinder SCHAKE R,
WE N EY, fa AEISRE B, it WA 2,
H "H-NMR 1 BC-NMR #4258 W% 1.

EY 3: REEMA (FE, HR-EI-MS m/z:
490.111 6 [M]" GIH5AE N 490.412 7D, i Fa
9 C3H2,015. '"H-NMR (800 MHz, CD;0D) §: 7.56

() OH

B3 k&% 2 BWEZE HMBC X
Fig. 3 Key HMBC correlations of compound 2

(1H, dd, J = 8.3, 1.9 Hz), 7.52 (1H, d, J = 1.9 Hz),
6.94 (1H, d, J= 8.3 Hz) #&/~NA B ¥ 3" 4" &4 0L
REVEEIZAL &Y. 6 6.82 (1H, d, J = 2.0 Hz) Al
6.48 (1H,d, J=2.0 Hz) A H-8. 6 5%, i/~ A
9 5,7-—HUAR: 6 6.71 (1H, s) A H-3155; & 3.98
(3H, s) J-OCH;3 155 . *C-NMR (200 MHz, CD;0D)
5: 56.8 (-OCH3); 166.8 (C-2), 104.6 (C-3), 184.1
(C-4), 163.0 (C-5), 101.1 (C-6), 164.4 (C-7), 96.0
(C-8), 159.0 (C-9), 107.3 (C-10), 123.5 (C-1"), 110.8
(C-2), 149.6 (C-3'), 152.4 (C-4"), 116.8 (C-5'), 122.0
(C-6") NEBIRHZ A5 . UL B 5 SRk
B AT R, A TC IR G A 4 S B
. WRiEd 5c 101.3, 74.4, 76.7, 72.5, 77.0, 170.8
—HE R G S At 65.2.0(1H,d,J=7.0
Hz) NP EEANES, NG HE0T
B, TN BRI, §3.52~4.17 Kb B A 4
AR5 B 9 53.1 (q) FIAE §3.78 (3H,
s) KT HAAAE S FAHE R F 2

HMBC (K 4) flHSQC &E75: H-2'/C-2, 4", 6'
FH2<, H-5'/C-1', 3'#H5%, H-6'/C-2, 4'#H%, LLK H-3
A C-1HIFRUE SHZA G Y NS AR A
oy 3.97 5 C-3'MH5, AIUESE C-4'fF7EMy 2 FE AR
B H-1"/C-7 #H%, RIUESEEF o 7 47 b %A 3 & pi s
fRdk; H-1"/C-6"#H2K, WIHESE C-6" A PREL.
ZELRTR, i TIAEY 3 WS SRR
7-O-B-D-F % FEREFR T HIli, 4 Scifinder SCHRAEZR
NHEY), i NEHATE A, SHILE 2, H
'H-NMR #I C-NMR &% 158 W3 1.

HO™

OH

4 1LEY4HEE HMBC 18X
Fig. 4 Key HMBC correlations of compound 3

&Y 4: EEMEK R+, THR-5E
BN 2T . EI-MS m/z: 300 [M]', 285 [M—
CH;]', 272 [M—COJ', 257, 229, HXIoT &N
300, 7 TR A CiHppOg. 'H-NMR (600 MHz,
CD;OD) 6: 7.48 (1H, dd, J = 8.4, 2.1 Hz, H-6"), 7.41
(1H, d, J = 2.1 Hz, H-2'), 6.95 (1H, d, J = 8.4 Hz,
H-5"), 6.56 (1H, s, H-3), 6.45 (1H, d, J = 1.8 Hz, H-8),
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6.23 (1H, d, J = 2.1 Hz, H-6), 3.96 (3H, s, -OCH3);
BC-NMR (125 MHz, CD;0D) &: 165.5 (C-2), 104.1
(C-3), 183.3 (C-4), 162.7 (C-5), 100.1 (C-6), 165.8
(C-7), 95.1 (C-8), 159.2 (C-9), 105.2 (C-10), 123.4
(C-1'), 110.2 (C-2"), 149.1 (C-3"), 149.6 (C-4"), 116.5
(C-5"), 121.5 (C-6"), 56.6 (-OCH3). LA %3 5 ik
WIBIA ), MR AY 4 NEFHER.

EY) 5. ORGSR (FED, HHER-5E
K SR 2B, Molish B FHME . EI-MS m/z: 502
M]", 270, A F A 502, 43 F 3K CosHagOrr
'H-NMR (600 MHz, CD;0D) ¢: 7.78 (2H, d, J = 8.6
Hz, H-2', 6'), 6.92 (2H, d, J = 8.6 Hz, H-3', 5'), 6.84
(1H, s, H-3), 6.65 (1H, s, H-8), 6.45 (1H, s, H-6), 5.06
(1H, d, J = 6.8 Hz, H-1"), 417~422 (4H, m,
sugar-H), 3.04 (2H, m, H-1""), 1.64 (2H, m, H-2""),
1.38 (2H, m, H-3""), 0.87 (3H, t, J = 7.3 Hz, -CH;):
BC-NMR (150 MHz, CD;OD) &: 163.6 (C-2), 104.1
(C-3), 183.1 (C-4), 162.2 (C-5), 100.1 (C-6), 163.2
(C-7), 95.9 (C-8), 158.3 (C-9), 107.1 (C-10), 120.9
(C-1"), 129.2 (C-2', 6'), 116.8 (C-3', 5'), 162.3 (C-4),
101.1 (C-1"), 73.6 (C-2"), 76.2 (C-3"), 72.0 (C-4"),
76.5 (C-5"), 169.8 (C-6"), 66.4 (C-1""), 31.1 (C-2""),
19.7 (C-3"), 13.9 (C-4"). LA EeiEEdE S5 CkdhoE 3t
A5, MUEEAY 5 N ER-T-0-B-D-H %
PERETR T Ie o

WEY 6: W ZURG & (AR, HiR-5E
K N2 BAPE, Molish M FHYE. EI-MS m/z: 474
M1, A4 FRiEN 474, 43 F30N CisHnOyy
'H-NMR (800 MHz, acetone-dg) J: 7.97 (2H, d, J =
8.8 Hz, H-2', 6'), 7.05 (2H, d, J = 8.8 Hz, H-3', 5),
6.82 (1H, s, H-8), 6.71 (1H, s, H-3), 6.47 (1H, s, H-6),
5.35 (1H, d, J = 8.0 Hz, H-1"); "*C-NMR (200 MHz,
acetone-dg) d: 165.6 (C-2), 104.3 (C-3), 183.3 (C-4),
158.3 (C-5), 101.1 (C-6), 163.8 (C-7), 95.6 (C-8),
162.1 (C-9), 106.9 (C-10), 123.1 (C-1"), 129.3 (C-2,
6'), 116.8 (C-3', 5"), 162.9 (C-4'), 100.3 (C-1"), 74.2
(H-2"), 76.9 (H-3"), 72.5 (C-4"), 76.5 (C-5"), 169.6
(C-6"), 61.7 (C-1""), 14.3 (C-2"""). LA FIitsdE 5
BRI A — S, W A 6 TR ER-T-0-
B-D-Hi & WEIE TR ¥

WEW 7. BIFROLREG S (AED, HER-8
K [N BHPE, Molish MV FHYE. EI-MS m/z: 460
M]", A FRREAN 460, 53 F2N CpuHyO .

'H-NMR (800 MHz, CD;0D) &: 7.79 (2H, d, J = 8.8
Hz, H-2', 6'), 6.92 (2H, d, J = 8.8 Hz, H-3', 5'), 6.66
(1H, d, J = 1.6 Hz, H-8), 6.56 (1H, s, H-3), 6.46 (1H,
d, J = 1.6 Hz, H-6), 5.06 (1H, d, J = 7.2 Hz, H-1"),
3.78 (3H, s, -OCH3); *C-NMR (200 MHz, CD;0D) §:
164.5 (C-2), 102.3 (C-3), 181.8 (C-4), 160.5 (C-5),
99.3 (C-6), 161.8 (C-7), 94.1 (C-8), 156.5 (C-9), 105.4
(C-10), 120.8 (C-1'), 127.4 (C-2', 6), 115.0 (C-3, 5"),
161.8 (C-4"), 99.1 (C-1"), 73.1 (C-2"), 76.4 (C-3"),
71.8 (C-4"), 75.5 (C-5"), 168.3 (C-6"), 51.5 (-OCH3).
DL e i M 5 Sk oE S A 5, M et
WY 7 NITSEER-T-O-B-D- ] & HE RS TR IS

EY 8: RO A (FED, I[R-BM X
MR, Molish KN BHYE. EI-MS m/z: 432 [M],
K> TR B A 432, 43 130N C21H010. 'H-NMR
(600 MHz, DMSO-dg) d: 7.81 (2H, d, J = 8.6 Hz,
H-2', 6'), 6.92 (2H, d, J = 8.6 Hz, H-3', 5'), 6.87 (1H,
s, H-3), 6.66 (1H, d, J= 2.2 Hz, H-8), 6.46 (1H, d, J =
2.2 Hz, H-6), 5.08 (1H, d, J = 7.4 Hz, H-1"), 3.36~
421 (4H, m, sugar-H); "“C-NMR (150 MHz,
DMSO-ds) d: 162.8 (C-2), 102.3 (C-3), 181.8 (C-4),
160.5 (C-5), 102.1 (C-6), 161.9 (C-7), 94.1 (C-8),
156.5 (C-9), 108.4 (C-10), 120.8 (C-1"), 127.4 (C-2,
6'), 115.0 (C-3', 5"), 161.8 (C-4"), 99.1 (C-1"), 73.1
(C-2"), 76.7 (C-3"), 69.8 (C-4"), 77.6 (C-5"), 60.7
(C-6")o VA o6l Heds 5 S ikdfoE S A — 5,
BENEY) 8 NI HKE-T-O-B-D-HH HEH -

EY 9: WHEEHMAK (NED. ShER-B8 R
N 5 BH M o EI-MS m/z: 270 [M]", X} 437 i & 270,
413N CisHigOs. 'H-NMR (600 MHz, CDCl; +
CD;OD) 6: 7.78 (2H, d, J = 8.7 Hz, H-2', 6'), 6.92
(2H, d, J = 8.7 Hz, H-3', 5'), 6.51 (1H, s, H-3), 6.42
(1H, d, J = 2.1 Hz, H-8), 6.23 (1H, d, J = 2.0 Hz,
H-6); *C-NMR (150 MHz, CDCl; + CD;OD) J: 165.0
(C-2), 103.6 (C-3), 183.3 (C-4), 161.7 (C-5), 99.9
(C-6), 165.6 (C-7), 94.9 (C-8), 158.7 (C-9), 105.1
(C-10), 122.8 (C-1"), 128.9 (C-2, 6), 116.6 (C-3', 5"),
162.3 (C-4'), UL bt il $ 5 S kAo 2 A — 5,
BEBEW 9 NITHE.

AW 10: REEN K (FED, MR- R
N FEME, Molish J2 BB o EI-MS m/z: 476 [M]", 445
[M—OCH;]" . HXt5 FREN 476, 4T A
C2H0012- 'H-NMR (600 MHz, CD;0D) 6: 7.45 (1H,
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dd, J = 8.6, 2.0 Hz, H-6"), 7.40 (1H, d, J = 2.1 Hz,
H-2'), 6.92 (1H, d, J = 8.6 Hz, H-5"), 6.76 (1H, d, J =
2.0 Hz, H-8), 6.65 (1H, s, H-3), 6.46 (1H, d, J = 2.0
Hz, H-6), 5.30 (1H, d, J = 7.1 Hz, H-1"), 3.78 (3H, s,
-OCH3); "“C-NMR (150 MHz, CD;OD) &: 164.5
(C-2), 102.9 (C-3), 181.8 (C-4), 157.5 (C-5), 99.5
(C-6), 161.8 (C-7), 94.1 (C-8), 161.2 (C-9), 105.4
(C-10), 120.1 (C-1"), 113.7 (C-2"), 145.0 (C-3"), 149.6
(C-4), 115.9 (C-5"), 121.6 (C-6"), 98.6 (C-1"), 72.8
(C-2"), 74.7 (C-3"), 71.8 (C-4"), 75.2 (C-5"), 168.3
(C-6"), 51.5 (-OCH;). LA FJEHERRE 5 SOk 4o
A5, WA 10 KRR EK-7-0-p-D-
ML e 3] 27 7 e 1 Y 7S o

B 11 IO R (FED, SRR X
IS FHE, Molish N 2 BHYE . ESI-MS m/z: 463
M+H]", XS FHREAN 462, 57N
Co1H 15012 'H-NMR (600 MHz, DMSO-ds) J: 7.48
(1H, dd, J = 2.3, 8.3 Hz, H-6'), 7.43 (1H, d, J = 2.3
Hz, H-2'), 6.92 (1H, d, J = 8.3 Hz, H-5'), 6.90 (1H, d,
J =22 Hz, H-8), 6.81 (1H, s, H-3), 6.47 (1H, d, J =
2.2 Hz, H-6), 5.31 (1H, d, J = 7.6 Hz, H-1"), 4.18~
342 (4H, m, sugar-H); “C-NMR (150 MHz,
DMSO-dg) &: 164.5 (C-2), 103.1 (C-3), 181.7 (C-4),
160.8 (C-5), 99.8 (C-6), 161.8 (C-7), 94.6 (C-8), 158.0
(C-9), 105.5 (C-10), 119.3 (C-1"), 113.6 (C-2'), 145.9
(C-3"), 149.8 (C-4), 116.2 (C-5"), 121.2 (C-6'), 99.5
(C-1"), 72.8 (C-2"), 75.6 (C-3"), 71.4 (C-4"), 75.6
(C-5"),169.3 (C-6"). LA LHH 5 SRRk E F A —
FUO, W ENEY 11 KR EK-7-0-B-D- I
BB PR TR .

B 12: FEMAK GAERD, FHRER-BEM RN
FHtE. EI-MS m/z: 285 [M—H]", MX5FHREN
286, 7+ &R A CisHOg. 'H-NMR (600 MHz,
DMSO-dg) 6: 7.48 (1H, d, J = 8.2 Hz, H-6'), 7.42 (1H,
s, H-2"), 6.92 (1H, d, J = 8.2 Hz, H-5'), 6.73 (1H, s,
H-3), 6.48 (1H, s, H-8), 6.20 (1H, s, H-6); "“C-NMR
(150 MHz, DMSO-dg) 6: 164.2 (C-2), 103.3 (C-3),
181.8 (C-4), 160.9 (C-5), 99.3 (C-6), 161.8 (C-7), 94.1
(C-8), 156.5 (C-9), 105.1 (C-10), 120.8 (C-1), 113.6
(C-2'), 145.8 (C-3'), 148.0 (C-4'), 116.2 (C-5"), 120.3
(C-6"0 LAY 5 kg A — 5, %
SEALEY 12 NRRHEE,

& 13: FEREK, mp310~313 C, #hR-

B SN PR . S ZO0 R AL, DL 3 Rl
RGUTHIN, UV PSS N R & -F
FE-FER (7 010 0.1), RfF=0.47; S45-PF-HR (3
1:0.1), Rf=0.21; AybEE-mEE-FER (1:1:0.1),
Rf=0.34. —3 RE{EAMFE, S EY 13 LR,

SE R
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