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A new flavonoid glycoside from Epimedium sagittatum
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Abstract: Fourteen flavonoids were isolated and purified from Epimedium sagittatum by various chroma-
tography techniques such as macroporous adsorbent resin, silica gel, ODS, Sephadex LH-20, HW-40C and semi-
preparative HPLC. Their structures were identified by analysis of physicochemical properties and spectral data, and
determined as 3'-hydroxy-baohuoside-1II (1), huazhongilexone-7-O-$-D-glucopyranoside (2), kaempferol-3-O-a-L-
rhamnoside (3), baohuoside-1I (4), icariside-1I (5), kaempferol 3,7-di-O-a-L-rhamnopyranoside (6), (+)-aromaden-
drin (7), kaempferol 3-O-(2-O-p-D-apiofuranosyl)-a-L-rhamnopyranoside (8), sagittatoside A (9), 2”-O-rhamnosyl
icariside-11 (10), apigenin-7-O-f-D-glucoside (11), quercetin 3-O-f-D-apiofuranoyl-(1—2)-a-L-rhamnopyranoside
(12), kaempferol (13), icariin (14). Among them, compound 1 is a new compound, while compounds 2, 6-8, 11,
and 12 were isolated from E.sagittatum for the first time.
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1 R,=Rha, R,=H, R;=OH, R,=H

4 R,=Rha, R,=H, R;=H, R;=H

3 R,=O-Rha, R,=H, R;=H, R,=H

6 R,=0-Rha, R,=Rha, R;=H, R;=H

OH OH

OH OH

5 R,=Rha, R,=H, R;=H, R,=CH; 8 R;=0-Api-(1—=2)-Rha, R,=H, Ry=H, Ry=H HO

9 R;=Gle-(1—2)-Rha, Ry=H, Ry=H, R,=CHj 11 R=H, Ry,=Glc, R3=H, Ry=H OH
OH O

10 R;=Rha-(1--2)-Rha, R,=H, R;=H, R,=CH, 12 R;=0-Api-(1—=2)-Rha, R,=H, R;=0OH, R;=H y

14 R;=Rha, Ry=Gle, Ry=H, Ry=CHj;

Figure 1  Structures of compounds 1-14
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& 1N R K, [@]2 -75 (c 0.086, MeOH);
HR-ESI-MS m/z 539.154 4 [M+Na]" (i % {4 539.152 4),
PR B 5T 38N C,gH,,0,,, TS AR N 13,
'H NMR (CD,0D, 500 MHz) i, 6, 7.38 (1H, d, J =
2.2 Hz, H-2").7.31 (1H, dd, J = 2.2, 8.4 Hz, H-6') 16.92
(1H, d, J = 8.4 Hz, H-5") N — 4 A3 ABX RS RHE(E
i KX 6, 6.25 (1H, s, H-6) NZEFE Ll — NS
TGS, HEM LT REAAAE — A R ARIE; 6, 5.34 (1H,
d, J=1.7 Hz, H-1"), %54 0.94 (3H, d, J = 6.4 Hz, H-6"),
PR A RRARAE AN R HER 4544 B B o, 5.20

13 R]=0H, R2=H, RJ_:H, R_j_:H
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125 MHz) it 3 45 & HSQC il 40, b & 1 h 3t
26 M. MRYEAL AL HE O, 99.3~180.0 P 171E 18 Milk
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HEWZA AW N BB RNE D . 6. 132.6 (C-3").
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Table 1 'H NMR (500 MHz, CD,OD) and *C NMR (125 MHz, CD,0D) data of compound 1

No. 5, S No. 5, o
2 - 159.3 5 6.92 (1H, d, J = 8.4 Hz) 116.2

- 136.1 6 7.31 (1H, dd, J = 2.2, 8.4 Hz) 122.8
4 - 179.9 1 3.48 (2H, m) 224
5 - 160.8 2" 5.20 (1H, m) 1236
6 6.25 (1H, s) 99.3 3 - 1326
7 - 163.1 4 1.66 (3H, s) 25.9
8 - 105.9 5 1.73 (3H, s) 18.1
9 - 155.7 1 5.34 (1H, d, J = 1.7 Hz) 103.6
10 - 107.9 pid 4.22 (1H, m) 71.9
1 - 1233 3" 3.76 (1H, m) 72.1
2 7.38 (1H, d, J = 2.2 Hz) 117.2 4 3.34 (1H, m) 733
3 - 1465 5" 3.44 (1H, m) 72.0
y - 149.8 6" 0.94 (3H, d, J = 6.4 H) 17.7

LC-52 7 vy [ il # U AH € i 4 (FE 8t B AL s R A
PR 23 7]); OSB-21000 Y Jig i 75 ) AX (b ifg % B #e f
FR 2 #]); YMC-Pack ODS-A {13 #4: (250 mm x 20 mm,
5um, H A YMC A5 R A #]); # & 3% 35 Kl Sephadex
LH-20 (GE Healthcare /A ); Toyopearl HW-40C/F (H A
TOSOH 74 #]); ODS (50 um, H A YMC R A #); K
FLA g Diaion HP-20.MCI gel CHP-20 (H 74 = 254k 2
AN RO GF 254 4 (0 g iR (100~200 H,
200~300 H, # S EEA L)), HEE (tilh g, REDY
KAEH A RAF]); N (Bika, S5 E KA IR
A ] B H A2 B 4l 03 D R T ' TR A T
A BR A 7] Je R T B0z A 23R A PR A = A2 72

iR R (I R T S TP B R R R
TohorEL b, 22V g Y IR 24 K5 24 2 o 1 U B R A
NE SR B VR 2F E Epimedium sagittatum. AEH 4
Fr A% (N0.20200960) £ A7 T+ Ir] B 1 2= 24 K 22 0] e 44
TP R TREH AT T O
1 RBSSE

i V2 58 (80 kg) HEAT R, H 70% £ B hn4al
WIREL 2 9K, W R IRGEFBNRE . RE IS RKEMR,
WV Atk . & be R 2B IE T R HL, (a1l
R 5 15 20 A kA 150 g & e A 2 kg 4
1R £ BE 47 500 g IE T R ER A7 4 kg IE T EERRAL K
FLI B B i+ DaionHP-20, 4 VX FH 7K+ 10% .1 . 20%
2% 30% 2% . 40% £, % \50% £ . 70% £, FF . 95%
CBEGEIE, HRIRAF B B 1) & A2 53 THAE Fr.l~Fr.8.

Fr.2 in/K ¥ fift, I Sephadex LH-20 #E i A%, LA H
fi—7K (0:100—100:0) A6 B it , e ik 8 2 i 6 1,
AR R 15 8 5 AN 9 (Fr.2-1~Fr.2-5). Fr.2-53
17 Sephadex LH-20 #Efi A (o3 73 85, DL EE-7K (70:30)
LTV, 42 A RS 6 AN 4 (Fr.2-5-1~
Fr.2-5-6). Fr.2-5-4 1L a4 43 25, H & H e H
% (20: 1) ¥E 45 5 Fr.2-5-4-1~Fr.2-5-4-7, Fr.2-5-4-2

iz 1 & RO (LB -0K, 19:81) SRR, 15
B AT (t, = 45.3 min, 1.60 mg). Fr.2-5-4-6 iz A -
1) 2 v OB (FFEE K, 601 40—80: 20) Ff: 5 e i 15
LA 3 (t, = 12.0 min, 7.35 mg). 4 (t, = 27.5 min,
27.47 mg) A1 (t, = 40.1 min, 8.56 mg).

Fr.3 & it A o0 85, F & H - I (20:1)
Ve 2 9N 4y (Fr.3-1~Fr.3-9). Fr.3-5K K&t
i kY . Toyopearl HW-40C ¥ [ A3 2,33 43 B 73 5] Fr.3-
5-4-8. Fr.3-5-4-8 3z [ - il £ =1 0 AH (FFEE-IK, 70:
30) S5 EE VLML, 19 24k &9 5 (t, = 28.1 min, 5.86 mg).
Fr.3-8 i3 17 Sephadex LH-20 % i A% (11 70 55, DL g -
/K (70:30) 28 FE e, 19 %) Fr.3-8-1~Fr.3-8-5, Fr.3-8-1
WIEAT MCILODS A 3k 73 85, FFi2 F F i) 45 =1 2%
WAH (R EE-7K, 55:45) S5 FEYEML, 198659 14 (t, =
37.2 min, 25.26 mg). Fr.3-8-3 % i (1 4 ] — &
i~ F R (10 1) ¥e it 73 341 5 Fr.3-8-3-1~Fr.3-8-3-5.
Fr.3-8-3-3 1z FH L1l % & 20 AH (L 67K, 17:83) 5%
Ve lbi, 19216 &4 11 (t, = 33.0 min, 4.24 mg). Fr.3-8-
3-4 1t 47 Toyopearl HW-40C % i kT (8% 73 55, DA FH i -
7K (50:50) 5 FE B i, 229 J= (il A IR, & JFAH [F 4
1557405y, B Fr.3-8-3-4-1~Fr.3-8-3-4-7. Fr.3-8-3-4-4
Iz FH 2 1) 4 e OB (267K, 20:80) 45 FE e i, 15 2
k&6 (t, = 13.2 min, 47.82 mg); Fr.3-8-3-4-6 iz Jf] 3
1) % = RO (PR EE-JK, 45:55—70:30) KA EE, 15
Fb 54 8 (t, = 30.0 min, 10.48 mg). 9 (t, = 68.1 min,
4,91 mg) A110 (t, = 27.5 min, 46.43 mg). Fr.3-8-4 31T
Sephadex LH-20 #k i ¥ (o 4 85, DL EE-7K (70:30)
LV, &R ORI, &R RR 58 74
4%, B Fr.3-8-4-1~Fr.3-8-4-7. Fr.3-8-4-7 3% ] -4 =
BOBAH (L ME-7K, 17:83) SEE M, H 2L &2 (t, =
30.0 min, 23.56 mg). Fr.3-9 {K /X £t Sephadex LH-20 %
Jie 7 B2 < Toyopearl HW-40C #E I8 K 0 3 43 25, 15 51
Fr.3-9-5-4-4, Fr.3-9-5-4-4jz H il %% s 508 (20 -
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K, 22:78) SRR, 15 24 -A& 1) 12 (t, = 30.1 min,
4.53 mg) 113 (t, = 48.0 min, 19.89 mg).
2 EYLIERKER

FREUAE A9 1 (2.0 mg), Sl 2 mol-L™ HCI % i)
2 mL, M, K¥s (80 °C), ¥ 3 h; [ i sE B,
F B O, B TRES . RJEIMAZETEK (2 mL),
SR O QR A3 IR, AR, R T %
A 34T 15 RO 1 23 #: K H CHIRALPAK AD-H
3% FE (250 mm x 4.6 mm), PLIE S k- LB - =5 LR
(750:250:0.25) My ahAH (0.5 mL-min™), 7&K e B K
I 2% (ELSD, 4% B iR B2 75 °C; SR JE /7 20.0 psi;
FE#R: 30 °C) XFALA Y LK F= AT 4 B AG I, I8
ik PR RV 2644 L- SRS 0 10 AR B3 B JR), 9 3 1R
B B TE] — B (t, = 21.3 min), F & e LS P0 LHb pE
3 MEE

EML BEERKR, 5T HEE, HR-ESI-MS m/z
539.154 4 [M+Na] ", 7 T 30N C,H,,0,,; UV (MeOH)
Ay (10Q €) 268 (4.17), 352 (3.97) nm; IR v, 3 379, 1 655,
1513,841cm™; "H NMR (CD,0D, 500 MHz)#1**C NMR
(CD,0D, 125 MHz) ¥4z W% 1.

&2 EwEkm AR, BT HEE, ESI-MS m/z 451
[M+H]*, %+ F2LAC,H,,0, *HNMR (500 MHz, DMSO-
dy) 6,: 12.06 (1H, s, 5-OH), 6.89 (1H, s, H-4'), 6.75 (1H,
s, H-2), 6.75 (1H, s, H-6'), 6.14 (1H, d, J = 2.6 Hz, H-
8), 6.13 (1H, d, J = 2.6 Hz, H-6), 5.43 (1H, m, H-2),
4.98 (1H, d, J = 7.5 Hz, H-1"), 3.27 (1H, m, H-3a), 2.72
(1H, m, H-3p); *C NMR (125 MHz, DMSO-d,) J.: 78.8
(C-2), 42.2 (C-3), 197.3 (C-4), 162.8 (C-5), 96.5 (C-6),
165.2 (C-7), 95.5 (C-8), 163.0 (C-9), 103.3 (C-10),
129.3 (C-1'), 115.4 (C-2'), 145.9 (C-3'), 114.5 (C-4"),
145.3 (C-5'), 118.2 (C-6), 99.5 (C-1"), 73.1 (C-2"), 76.4
(C-3"), 69.5 (C-4"), 77.1 (C-5"), 60.6 (C-6"). LA I %l
55 SR 47 X6t L, #5216 & 90 huazhongilexone-7-
O-p-D-glucopyranoside »

&3 wmEKKR, 5T HEE, ESI-MS m/z
431 [M-H]", %13 N C,H,;0,5- 'H NMR (500 MHz,
CD,0D) 6,;: 7.76 (2H, d, J = 8.0 Hz, H-2', 6'), 6.93 (2H,
d, J = 8.0 Hz, H-3,5"), 6.26 (1H, s, H-8), 6.21 (1H, s, H-
6), 5.38 (1H, s, H-1"), 0.92 (3H, d, J = 5.0 Hz, H-6");
“C NMR (125 MHz, CD,0OD) d,: 159.3 (C-2), 136.2 (C-
3), 179.6 (C-4), 161.6 (C-5), 99.8 (C-6), 165.9 (C-7),
94.8 (C-8), 158.6 (C-9), 105.9 (C-10), 122.6 (C-1"), 131.9
(C-2',6'), 116.5 (C-3',5'), 163.2 (C-4'), 103.5 (C-1"),
71.9 (C-2"), 72.1 (C-3"), 73.2 (C-4"), 72.0 (C-5"), 17.6

(C-6"). LA L-HUIlE 5 LRI AT XS LE, e &N
kaempferol-3-O-a-L-rhamnoside.

a4 wEKK, 5T HE, ESI-MS m/z
523 [M+Na]", 4> 74 C,iH,;0,,- *H NMR (500 MHz,
CD,0D) d,: 7.76 (2H, d, J = 8.4 Hz, H-2",6'), 6.93 (2H,
d, J = 8.4 Hz, H-3',5'), 6.23 (1H, s, H-6), 5.37 (1H, d,
J = 1.6 Hz, H-1"), 5.16 (1H, t, J = 6.0 Hz, H-2"), 1.70
(3H, s, H-5"), 1.65 (3H, s, H-4"), 0.93 (3H, d, J = 5.5 Hz,
H-6"); *C NMR (125 MHz, CD,0D) 4.: 155.7 (C-2),
136.0 (C-3), 179.8 (C-4), 160.7 (C-5), 99.3 (C-6), 163.0
(C-7), 107.9 (C-8), 155.7 (C-9), 105.9 (C-10), 122.9 (C-
1), 132.0 (C-2',6"), 116.5 (C-3',5'), 161.5 (C-4'), 22.4 (C-
1"), 123.8 (C-2"), 132.4 (C-3"), 25.9 (C-4"), 18.1 (C-5"),
103.5 (C-1"), 71.9 (C-2"), 72.1 (C-3"), 73.2 (C-4"), 72.0
(C-5™), 17.6 (C-6"). LA b % 5 SCHRUVEE AT X L,
EE PN FEE T -1

&S5 wEOH KR, %iE T HE, ESI-MS m/z
513 [M-H]", 4T3~ C,H,0,,- 'H NMR (500 MHz,
CD,OD) 6,: 7.86 (2H, d, J = 7.5 Hz, H-2',6"), 7.08 (2H,
d, J=7.5Hz, H-3',5'), 6.26 (1H, s, H-6), 5.40 (1H, d, J =
1.6 Hz, H-1"), 5.19 (1H, t, J = 7.0 Hz, H-2"), 3.89 (3H,
s, OCH,), 1.71 (3H, s, H-5"), 1.66 (3H, s, H-4"), 0.93
(3H, d, J = 6.0 Hz, H-6"); *C NMR (125 MHz, CD,OD)
. 158.7 (C-2), 136.5 (C-3), 179.9 (C-4), 163.2 (C-5),
99.4 (C-6), 163.4 (C-7), 107.9 (C-8), 155.8 (C-9), 106.0
(C-10), 124.1 (C-1'), 131.8 (C-2,6'), 115.2 (C-3',5"),
160.8 (C-4'), 22.4 (C-1"), 123.7 (C-2"), 132.5 (C-3"),
25.9 (C-4"), 18.1 (C-5"), 103.5 (C-1"), 71.9 (C-2"), 72.0
(C-3m, 73.2 (C-4™), 72.1 (C-5™), 17.7 (C-6"), 56.0
(OCH,). VL FHud 5 SCRMHEAT % L, # e 4 &0
RAECY VG B

Ewe BOKAK, T HE, ESI-MS m/z
579 [M+H]", 4> F 30 A C,,H,0,,- "H NMR (500 MHz,
DMSO-d,) 6,: 12.59 (1H, s, 5-OH), 10.26 (1H, s, 4'-OH),
7.79 (2H, d, J = 8.8 Hz, H-2',6"), 6.92 (2H, d, J = 8.8 Hz,
H-3',5'), 6.77 (1H, d, J = 2.3 Hz, H-8), 6.44 (1H, d, J =
2.3 Hz, H-6), 5.55 (1H, d, J = 1.8 Hz, H-1"), 5.30 (1H,
d, J=1.6 Hz, H-1"), 1.13 (3H, d, J = 6.1 Hz, H-6"), 0.80
(3H, d, J = 5.5 Hz, H-6"); *C NMR (125 MHz, DMSO-
d) J,: 156.1 (C-2), 134.6 (C-3), 178.0 (C-4), 161.0 (C-5),
98.5 (C-6), 161.7 (C-7), 94.6 (C-8), 157.8 (C-9), 105.8 (C-
10), 120.4 (C-1'), 130.8 (C-2',6"), 115.5 (C-3',5'), 160.2
(C-4"), 101.9 (C-1"), 70.2 (C-2"), 70.7 (C-3"), 71.7 (C-
4"y, 70.1 (C-5"), 17.6 (C-6"), 99.5 (C-1"), 70.3 (C-2"),
70.4 (C-3"), 71.2 (C-4"), 69.9 (C-5"), 18.0 (C-6"). LA I
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H 5 SCHERM T HEAT X B, #5210 B 4 2 kaempferol 3,7-
di-O-a-L-rhamnopyranoside »

a7 WAk K, T B, ESI-MS m/z
311 [M+Na]’, % 73 A CH,,0,. *H NMR (500 MHz,
CD,0OD) 4,: 7.35 (2H, d, J = 8.6 Hz, H-2',6"), 6.83 (2H, d,
J = 8.6 Hz, H-3',5'), 5.93 (1H, d, J = 2.2 Hz, H-8), 5.88
(1H, d, J = 2.2 Hz, H-6), 4.98 (1H, d, J = 11.6 Hz, H-2),
454 (1H, d, J = 11.6 Hz, H-3); ®C NMR (125 MHz,
CD,OD) é.: 85.0 (C-2), 73.6 (C-3), 198.5 (C-4), 164.6
(C-5), 97.3 (C-6), 168.7 (C-7), 96.3 (C-8), 165.3 (C-9),
101.9 (C-10), 129.3 (C-1"), 130.4 (C-2', 6"), 116.1 (C-3',
5", 159.2 (C-4"). LA - H#5 5 SCERI AT 6] EE, ff e Ak
AN (+)-aromadendrin.

t&me HEk A, & T HEE, ESI-MS m/z 563
[M=H]", 5 F#AC,H,,0,,. *HNMR (500 MHz, DMSO-
dy) 6,; 12.64 (1H, s, 5-OH), 7.75 (2H, d, J = 8.8 Hz, H-
2',6'),6.91 (2H, d, J = 8.8 Hz, H-3',5'), 6.41 (1H, d, J =
2.0 Hz, H-8), 6.21 (1H, d, J = 2.0 Hz, H-6), 5.36 (1H, d,
J =1.6 Hz, H-1"), 5.05 (1H, d, J = 2.6 Hz, H-1"), 0.84
(3H, d, J = 6.0 Hz, H-6"); *C NMR (125 MHz, DMSO-
dy) 6 157.2 (C-2), 134.1 (C-3), 177.7 (C-4), 161.3 (C-5),
98.8 (C-6), 164.3 (C-7), 93.8 (C-8), 156.5 (C-9), 104.1
(C-10), 120.5 (C-1"), 130.6 (C-2',6"), 1155 (C-3',5"),
160.1 (C-4'), 100.6 (C-1"), 76.5 (C-2"), 70.1 (C-3"),
71.5 (C-4"), 70.6 (C-5"), 17.6 (C-6"), 110.2 (C-1"), 75.9
(C-2m), 78.9 (C-3"), 73.6 (C-4™), 63.6 (C-5"). LA L %i¥&
5 SCHRUTHEAT X EE, 1 € 6 A W0 kaempferol 3-O-(2-
O-p-D-apiofuranosyl)-a-L-rhamnopyranoside .

&M ek K, T HEE, ESI-MS m/z
675 [M-H]", 7> T 3~ C,,H,,0,.- "H NMR (500 MHz,
CD.OD) 6,: 7.88 (2H, d, J = 8.0 Hz, H-2',6'), 7.11 (2H, d,
J = 8.0 Hz, H-3",5'), 6.28 (1H, s, H-6), 5.76 (1H, d, J =
1.6 Hz, H-1"), 5.19 (1H, t, J = 7.5 Hz, H-2"), 4.43 (1H,
d, J=7.6 Hz, H-1""), 3.90 (3H, s, OCH,), 1.72 (3H, s, H-
5", 1.66 (3H, s, H-4"), 0.91 (3H, d, J = 5.8 Hz, H-6");
“C NMR (125 MHz, CD,0D) 4.: 158.9 (C-2), 136.5 (C-3),
179.8 (C-4), 163.3 (C-5), 99.5 (C-6), 163.3 (C-7), 107.1
(C-8), 155.8 (C-9), 106.0 (C-10), 123.6 (C-1'), 131.9 (C-
2',6'), 115.2 (C-3',5"), 163.4 (C-4"), 22.4 (C-1"), 123.6
(C-2m), 132.5 (C-3"), 25.9 (C-4"), 18.1 (C-5"), 102.5 (C-
1"), 82.6 (C-2™), 71.8 (C-3"), 73.4 (C-4™), 72.0 (C-5™),
17.6 (C-6™), 108.0 (C-1""), 75.3 (C-2""), 77.9 (C-3""),
71.0 (C-4""), 78.0 (C-5""), 62.4 (C-6""), 56.1 (OCH,).
PA_F 2 5 SRt AT 6 T, e L A YN T A

EWI0 HEk K, T HEE, ESI-MS m/z 661

[M+H]*, 4 F X A C,H,0,. "H NMR (500 MHz,
CD,OD) 4,,: 7.82 (2H, d, J = 8.0 Hz, H-2',6"), 7.04 (2H,
d, J=8.0 Hz, H-3',5), 6.23 (1H, s, H-6), 5.53 (1H, s, H-
1"), 5.03 (1H, s, H-1""), 5.16 (1H, t, J = 8.2 Hz, H-2"),
3.87 (3H,s, OCH,), 1.69 (3H, s, H-5"), 1.64 (3H, s, H-4"),
1.23 (3H, d, J = 6.0 Hz, H-6""), 0.90 (3H, d, J = 5.9 Hz,
H-6"); ®C NMR (125 MHz, CD,0OD) 4.: 158.4 (C-2), 136.3
(C-3), 179.6 (C-4), 160.7 (C-5), 99.3 (C-6), 163.3 (C-7),
107.9(C-8), 155.6 (C-9), 105.9 (C-10),124.0 (C-1"),131.8
(C-2,6), 115.1 (C-3',5'), 163.1 (C-4'), 22.4 (C-1"), 123.7
(C-2"), 132.4 (C-3"), 25.9 (C-4"), 18.2 (C-5"), 103.6 (C-
1m), 78.8 (C-2™), 70.3 (C-3™), 74.0 (C-4™), 72.0 (C-5"),
17.9 (C-6™), 102.2 (C-1""), 72.2 (C-2""), 71.9 (C-3""),
73.5 (C-4""), 71.9 (C-5""), 17.8 (C-6""), 56.0 (OCH,).
DL & H04E 5 S sk kAT 6] L, e LA o 27-0-
rhamnosyl icariside-11,

EWIL kR, T HEE, ESI-MS m/z 433
[M+H]*, %> T & N C,H,0,,- *H NMR (500 MHz,
DMSO-d,) d,: 12.96 (1H, s, 5-OH), 10.42 (1H, s, 7-OH),
7.96 (2H, d, J = 8.6 Hz, H-2",6'), 6.94 (2H, d, J = 8.6 Hz,
H-3',5), 6.87 (1H, s, H-3), 6.83 (1H, d, J = 2.3 Hz, H-8),
6.44 (1H, d, J = 2.3 Hz, H-6), 5.07 (1H, s, H-1"); *C NMR
(125 MHz, DMSO-d,) J..: 163.0 (C-2), 103.1 (C-3), 182.0
(C-4), 156.9 (C-5), 99.5 (C-6), 164.3 (C-7), 94.8 (C-8),
161.4 (C-9), 105.3 (C-10), 121.0 (C-1"), 128.6 (C-2',6),
116.0 (C-3',5'), 161.1 (C-4'), 99.9 (C-1"), 73.1 (C-2"),
76.4 (C-3"), 69.5 (C-4"), 77.2 (C-5"), 60.6 (C-6"). LA IF
Hll 5 SCHREEEAT X B, 1 e A0 apigenin-7-O-4-
D-glucoside

a1z wEk oK, % T W EE, ESI-MS m/z:
579 [M-H]", % T 3N C,;H,,0,. "H NMR (500 MHz,
CD,OD) 6,;: 7.32 (1H, d, J = 1.8 Hz, H-2'), 7.29 (2H, dd,
J=1.8,8.3Hz H-6),6.91 (1H, d, J = 8.3 Hz, H-5'), 6.37
(1H, d, J = 2.0 Hz, H-8), 6.20 (1H, d, J = 2.0 Hz, H-6),
5.40 (1H,d,J=1.6 Hz, H-1"),5.11 (1H, d, J = 2.6 Hz, H-
1), 0.98 (3H, d, J = 6.2 Hz, H-6"); *C NMR (125 MHz,
CD,0D)¢.:159.3(C-2),136.4(C-3),179.6 (C-4),163.2(C-
5), 99.8 (C-6), 165.8 (C-7), 94.7 (C-8), 158.5 (C-9), 105.8
(C-10), 122.9 (C-1"), 116.8 (C-2"), 149.8 (C-3), 146.5 (C-
4"),116.4 (C-5"), 122.7 (C-6'), 102.7 (C-1"), 79.4 (C-2"),
71.6 (C-3"), 73.6 (C-4"), 71.9 (C-5"), 17.8 (C-6"), 112.2
(C-17), 77.8 (C-2"), 80.4 (C-3"), 75.0 (C-4"), 65.5 (C-5").
DL $ i 5 SC R EE 47 0 b, 58 4k A 0 N quercetin
3-0-p-D-apiofuranoyl-(1—2)-a-L-rhamnopyranoside .

W& 13  BERR, VT Wl ESI-MS m/z 287



AR RS i R R 2 b — B A SRR S 0> © 185 -

[M+H]", 73 7N CH,, O, *HNMR (500 MHz, DMSO-
d,) d,: 12.47 (1H,s,5-OH), 8.04 (2H, d, J=8.5 Hz, H-2',6"),
6.92 (2H, d, J = 8.5 Hz, H-3',5'), 6.44 (1H, s, H-8), 6.19
(1H, s, H-6); *C NMR (125 MHz, DMSO-d,) J,: 146.8 (C-
2),135.7 (C-3), 175.9 (C-4), 160.7 (C-5), 98.3 (C-6), 164.1
(C-7), 93.6 (C-8), 159.3 (C-9), 103.0 (C-10), 121.7 (C-1'),
129.5 (C-2',6), 115.5 (C-3',5), 156.2 (C-4'). LL I %4
5 SR AT X B, W AL AL 25T .

eGP 14 kR, BT HEE, ESI-MS m/z 677
[M+H]", 73 7N C,H,, 0, "HNMR (500 MHz, DMSO-
d) d,:12.57 (1H,s,5-OH), 7.84 (2H,d, J=8.8 Hz, H-2',6"),
7.12 (2H, d, J = 8.8 Hz, H-3',5'), 6.64 (1H, s, H-6), 5.29
(1H,s, H-1"),5.01 (1H, d, J = 7.6 Hz, H-1""), 5.16 (1H, t,
J=7.0 Hz, H-2"), 3.85 (3H, s, OCH,), 1.69 (3H, s, H-5"),
1.60 (3H,s, H-4"),0.79 (3H, d, J = 5.6 Hz, H-6"); *C NMR
(125 MHz, DMSO-d,) d,: 157.3 (C-2), 134.6 (C-3), 178.3
(C-4), 160.5 (C-5), 98.1 (C-6), 161.4 (C-7), 108.3 (C-8),
153.0 (C-9), 105.6 (C-10), 122.1 (C-1'), 130.6 (C-2',6"),
114.1 (C-3',5'), 159.1 (C-4'), 21.4 (C-1"), 122.3 (C-2"),
131.1 (C-3"), 25.5 (C-4"), 17.5 (C-5"), 102.0 (C-1"),
69.7 (C-2™), 70.1 (C-3"), 70.7 (C-4™), 70.3 (C-5™), 17.8
(C-6™), 100.6 (C-1""), 73.4 (C-2""), 77.2 (C-3""), 71.1
(C-4""), 76.6 (C-5""), 60.6 (C-6""), 55.5 (OCH,). LA L
B 5 SRR T XL, B E AL SO SR Y

fEE Tk LR R M T TR B R 5
SE AR 2B R TR RS AR RN 2 % I St S e 3 3 )
¢ THBFNIR T, IF 51 STAH SRR AR B4 B A BUUU0 i
FEA B 2 B DL A A ) 45 R 4 e I IR HE B AT 4R
5 W S R R R BT B S R SR E A R
53855 AR TR AN, AR AR BT SLAG T E R e 2R AR

FIFMSE: BT 1EE 5 AR R 25 PR
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