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SRR L A4, 5 W 25 i o 4R 75 5 55 B (1), 41 8 5 4F C(2) , kaemplerol-3-0-B-D-xylopyranosyl (13 ) -[ 4-0-E-p-
coumaroyl-a-L-rhamnopyranosyl ( 1 — 2) ] [ B-D-glucopyranosyl ( 1 — 6 ) ]-8-D-galactopyranoside-7-0-a-L-thamnopyranoside (3 ),
kaempferol-3-0-1{ [ B-D-xylopyranosyl ( 1 — 3 ) -@-L-rhamnopyranosyl ( 1 — 6 )] [ a-L-rhamnopyranosyl (1 — 2) ] |-8-D-3-trans-p-
coumaroylgalactopyranoside (4) , 404 7 B 24 K(5) ,3B8-0-{ a-L-rhamnopyranosyl-(1—2) -0-8-D-glucopyranosyl-( 1—4)-[ 0-8-D-
glucopyranosyl-(1—2) ] -a-L-arabinopyranosyl | -16a-hydroxyolean-28 ,138-olide (6) , 40 7 & )2 H 1(7) , quercetin-3-0-(2",6"-di-
O-a-rhamnopyranosyl) -B-galactopyranoside ( 8 ) , kaempferol-3-0-{ [ B-D-xylopyranosyl ( 1 — 3 ) -a-L-rhamnopyranosyl (1 —6) ] [ a-L-
rhamnopyranosyl-( 1 — 2 ) ]|-8-D-galactopyranoside ( 9 ), kaempferol-3-O-[ 2-glucopyranosyl ( 1 — 3 ) rhamnopyranosyl-6-
rhamnopyranosyl ] -8-D-galactopyranoside (10 ) , kaempferol-3-0-q-L-thamnopyranosy-( 1 —2 ) -[ @-L-rhamnopyranosy-( 1 —6) ]-8-D-
galactopyranoside ( 11 ), capilliposide I (12 ), kaempferol-3-0-1{ ( B8-D-glucopyranosyl-( 1 — 3 )-[ 4-0-( E-p-coumaroyl ) ]-a-L-
rhamnopyranosyl-(1— 6 ) -( 8-D-galactopyranoside ) | -7-0-a-L-thamnopyranoside (13) , kaempferol-3-0-{ [ 8-D-glucopyranosyl ( 1 —
3) ]-4-0-( E-p-coumaroyl) | -a-L-rhamnopyranosyl (1 —6 ) -3-D-glucopyranoside-7-0 ( 4-0-acetyl ) -a-L-rthamnopyranoside (14), (38,
205,23S5,24R)-3,20,23,24,25,29-hexahydroxydammaran-21-oic acid-21, 23-lactone 3-0-8-D-glucopyranosyl-( 1 — 6 ) -8-D-gluco-
pyranoside (15) . #51¢ :fb-5%) 3,4,6,9,10,13 ~ 15 1 K AE %A 4> A5 5
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[ Abstract ]
Lysimachia capillipes.

Objective ;
methanol, concentrated under reduced pressure,
extraction.

chromatography, medium pressure ODS, silica gel,

were identified on the basis of spectral analysis and comparison with literature data. Result;

including 6 saponins and 9 flavonoid glycosides were isolated from L.

ascapilliposide B (1) and capilliposide C (2),
coumaroyl-a-L-rhamnopyranosyl (1 —2) ]
rhamnopyranoside (3),
rhamnopyranosyl (1—2) ]}

rhamnopyranosyl- (1 — 2 ) -0-B-D-glucopyranosyl- (1 — 4 )
13B-olide (6),

arabinopyranosyl) | -16a-hydroxyolean-28,
a-rhamnopyranosyl ) -B-galactopyranoside ( 8 ),
rhamnopyranosyl (1—6) ]

[2-glucopyranosyl (1-—3) rhamnopyranosyl-6-rhamnopyranosyl ] -B8-D-galactopyranoside (10),

O-a-L-rthamnopyranosy- (1—2)
I (12),
(1-6)

Method: The whole plant of L. capillipes was crushed into power,

kaempferol-3-0-B-D-xylopyranosyl (1 — 3)

-B-D-3-trans-p-coumaroylgalactopyranoside (4),

kaempferol-3-0-

[ @-L-thamnopyranosyl- (1—2) ]}

- [a-L-thamnopyranosy- (1—6) ] -B-D-galactopyranoside (11),

kaempferol-3-0- { (B-D-glucopyranosyl- (1—3)
- (B-D-galactopyranoside) } -7-O-a-L-thamnopyranoside (13) ,

Jiangxi National Fruit and Vegetable Products and
Nanchang 330001, China)

To systemically study the chemical constituents of n-butanol fraction from

extracted by 70%

and then its n-butanol extract was obtained by fractional
The compounds from n-butanol fraction were isolated and purified by macroporous resin column

Sephadex LH-20 and preparative HPLC. Their structures

Fifteen compounds
and were identified as

- [4-0-E-p-

capillipes ,

[ B-D-glucopyranosyl (1 —6)] -B-D-galactopyranoside-7-0-a-L-
kaempferol-3-0- | [B-D-xylopyranosyl (1—3) -a-L-rhamnopyranosyl (1—6) ] [a-L-

capilliposide K (5), 38-0- {a-L-
- [ 0-8-D-glucopyranosyl- (1 — 2 )] -a-L-
6"-di-0-
{ [ B-D-xylopyranosyl (1 — 3 ) -a-L-
-B-D-galactopyranoside (9),

capilliposide T (7), quercetin-3-0- (2",

kaempferol-3-0-
kaempferol-3-
capilliposide
- [4-0- (E-p-coumaroyl) ] -o-L-rhamnopyranosyl-
kaempferol-3-0- | [ B-D-glucopyranosyl

(1-3)] -4-0- (E-p-coumaroyl) | -a-L-thamnopyranosyl (1—6) -B-D-glucopyranoside-7-0 (4-O-acetyl) -a-

L-rthamnopyranoside (14 ) ,

oic acid-21,

and (38, 20S, 23S, 24R) -3,
23-lactone 3-0-B-D-glucopyranosyl- (1 — 6 ) -B-D-gluco-pyranoside ( 15).

20, 23, 24, 25, 29-hexahydroxydammaran-21-

Conclusion: The

compounds 3, 4, 6, 9, 10, 13-15 were isolated from this plant for the first time.

[ Key words | Lysimachia capillipes ;
YA A RE Ry R AL TS B R A ) A A A R
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A7, H2 b LR A O, H AR A B M — Y B
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Fr s 1y o3 B L AR FA5 48 2 52 D 5E, 4 I il 1
A 28 K H 700 B o AR A S SR A B R HOR 5E
Fio > B AR 1S LAY, IR0 B M E N AR
A B(1) 4B A 5 B2 C(2) , kaempferol-3-

/—‘,—EK

n-butanal extract;

chemical constituents; structure identification

0-B-D-xylopyranosyl (1—3) -[ 4-0-E-p-coumaroyl-a-L-
rhamnopyranosyl (1 —2) ] [ 8-D-glucopyranosyl ( 1 —
6 ) ]-B-D-galactopyranoside-7-0-a-L-rthamnopyranoside
(3) , kaempferol-3-0-{ [ B-D-xylopyranosyl (1 —3) -a-
L-rhamnopyranosyl ( 1 — 6 ) ] [ a-L-rhamnopyranosyl
(1—2) ]1- B-D-3-trans-p-coumaroylgalactopyranoside
(4), # B & % &2 K (5), 38-0-{ a-L-
rhamnopyranosyl-(1—2)-0-8-D-glucopyranosyl-( 1 —
4 )-[ 0-B-D-glucopyranosyl-( 1 — 2 )]-a-L-
13B-olide
(6) , 4 7 B R4 1(7) , quercetin-3-0-(2",6"-di-0-
( 8,
kaempferol-3-0-{ [ B-D-xylopyranosyl (1 — 3 )-a-L-

arabinopyranosyl ) | -16a-hydroxyolean-28 ,

a-rhamnopyranosyl ) -B-galactopyranoside

rhamnopyranosyl ( 1 — 6 )] [ a-L-thamnopyranosyl-
(1-2) ]} -B-D-galactopyranoside (9 ), kaempferol-3-
O-[ 2-glucopyranosyl (1 — 3 ) rhamnopyranosyl-6-
(10 ),
- 157 -

rhamnopyranosyl ]-B-D-galactopyranoside
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kaempferol-3-0-a-L-thamnopyranosy-( 1 — 2 )-[ a-L-
rhamnopyranosy-( 1 — 6 ) ]-B-D-galactopyranoside
(11), capilliposide 1 (12), kaempferol-3-0-{ ( B-D-
glucopyranosyl-(1—3)-[ 4-0-( E-p-coumaroyl ) ]-a-L-
rhamnopyranosyl-( 1 — 6 ) -( 8-D-galactopyranoside ) | -
7-0-a-L-rthamnopyranoside (13 ) , kaempferol-3-0-{ [ 8-
D-glucopyranosyl( 1 —3) ] -4-0-( E-p-coumaroyl ) | -a-
L-rhamnopyranosyl ( 1 — 6 ) -B-D-glucopyranoside-7-0
(4-0-acetyl) -a-L-rhamnopyranoside (14 ) , (38, 20S,
23S,24R)-3,20,23,24,25,29-hexahydroxydammaran-
21-oic acid-21,23-lactone 3-0-B-D-glucopyranosyl-( 1
—6) -B-D-gluco-pyranoside (15) , H:H 1k &4 3,4,
6,9,10,13 ~ 15 Jy i A Z MY h o &1 2.

1 ##

1260 %I HPLC, 1200 %4 £5 W AH , 1260 %! ELSD
([ Aglient BH A R 22 ) 52010 £ %1 HPLC( H
A By HEA ] ) 5 Sepacore B v T il £ U AH €435 A ( Fi
253 s TLC Visualzer % 2 18 R 5 (i + R 5
N 5 Co SR H A YMC A 5] 5 ik G Bl
W (5 8 PEAL T,20 em x 10 em) ; LH-20 %355 P J&
1 R B BE B (Sephadex LH-20,3€ [E GE /A ] ) ; AB-8
R AL NG (AR IS AL T AT BR A W) 5 HoA 50 24 24 43
Hrati,

20 1 7 e 24 by DR A TR VO A T K R
HAO DGR BTN AUSOR R, 2P b R
2R X B AR M S R AE B2 TR SR T e ) 20 A
I8 (Lysimachia capillipes ) W) T 14 5 bR AR (R 47
TEVT PG A5 2 it A 36 A6 0 AT 52 e s A8
2 RESH

BT 4 00 20 R 7y B 42 BE 25 B 4 kg, FT K,
70% W) £ MRS B2 Y, ARk 2 b, B, M I
B IR 2 R 78 AN IR TR 4 R TR, 1R
B3 LW 1.2 L Aok MR s 3 L, 1K
FIIE T W% IR (10 1) ACH, ACH 4 W, Iol 1T ik 457 il 12
B o WOE T BEAC IS 25 b1 28 20 K 7 it 7 e
2 L,E (3000 r-min~',10 min) , B & W b
AB-8 R AL B g A 235 FH 7K, 40% £ %, 70% £ B,
95% LBEVEL G IFAF Fr. 1 ~ Fr. 4 3L 4 MBS 18 5
Fr. 3 (50.98 g) i & Cg S #H 8 3% #E B me-/K
(70:30) L B Y ifs Fr.3. 1 ~ Fr. 3. 4 3L 4 Mg sy,
Fr.3. 1 28 ff g A €38 = 50 W Joe- 1P It B B8 30k 0
Sephadex LH-20 #F: {4 1% Az i #5 W #H 75 B L 5 4 1
(300.67 mg),3(5.33 mg),4 (5.8 mg) Ml §
(7.18 mg) ,Fr. 3. 2 Z8 ik B A (013 = 54 P Joc - B A6
JEVEML , Sephadex LH-20 4,48 X i % W A6 15 21k
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AW 2(150.37 mg) ;484> Fr.2(11.74 ¢) i & Cq
FZ AR AR F - 7K (38:62,40:60,45:55,100:0)4 446
BE R E VAR Fr.2.1 ~Fr.2.5 465 M4y  Fr. 2.1
2R hE IR A 3k = S e -H BE A B Uk i, Sephadex
LH-20 0 3 K il & A5 2L 59 6 (7.48 mg) ,
7(10.01 mg), 8 (4.83 mg), 9 (24.33 mg),
10(7.63 mg) ,11 (14.36 mg), 12 (31.01 mg), 13
(57.62 mg) ,14(8.46 mg) A1 15(6.79 mg) .,

3 £HMExE

ka1 HEBhkR (P EE), ESI-MS m/z
1176.7[M] ™ ,"H-NMR (600 MHz, C,D,N) §:5.69
(1H,d,J =6.0 Hz),5.27(1H,d,J =6.0 Hz),5.01
(1H,d,J =6.0 Hz),4.81 (1H,d,J =6.0 Hz);
“C-NMR (150 MHz, C;D,N) 8:39.49 (C-1),26.91
(C-2),89.35(C-3),40.07 (C-4),55.98 (C-5),
18.28(C-6),34.62(C-7),43(C-8),50.63(C9),
37.11(C-10),19.58 (C-11),33.58 ( C-12),87.91
(C-13),44.25(C-14) ,37.11(C-15),70. 15(C-16) ,
51.85(C-17),47.65(C-18),38.59 (C-19),33.65
(C-20),42.01(C-21),72.96(C-22),28.37(C-23),
16.96(C-24),16.71 (C-25),18.95 (C-26),19.99
(C-27),98.16(C-28),33.69(C-29),25.97(C-30) ;
Ara:105.04(C-1),79.98(C-2),73.66(C-3),78.56
(C4),64.62 (C-5); Gle-1:105.17 (C-1), 76.57
(C-2),78.15(C-3),72.17 (C4),78.33 (C-5),
63.35(C-6); Gle2:104.55 (C-1),85.75 (C-=2),
77.88 (C-3), 71.4 (C-4), 78.68 ( C-5), 62.63
(C-6);Xly:108.02 (C-1),76.46 (C-2),77.88 ( C-
3),71.05(C-4),67.81(C-5);173.39(C-a),35.26
(C-b),25.46 (C-c),31.71 (C-d),22.83 (C-e),
14.32(C-f) , bR %l 5 3CHR[3 ] A — 3, i
YR G Y N A R BT B,

&% 2 HEKmAK(HE), ESIMS m/z
1161.8[ M - H] ,'H-NMR (600 MHz, C;D,N) §:
5.50(1H,d,J=7.2 Hz),5.24(1H,d,J =6.0 Hz),
4.93(1H,d,J=7.2 Hz) ,4.81(1H,d,J =6.0 Hz);
“C-NMR (150 MHz, C;D,N) 8:40.13 (C-1),26.55
(C-2),89.37 (C-3),42.07 (C4),56.05(C-5),
19.03(C-6),34.7(C-7) ,44.33(C-8),50.7(C-9),
38.7 (C-10), 20.07 ( C-11), 33.77 ( C-12), 88
(C-13) ,44.55(C-14) ,37.25(C-15),70.25(C-16) ,
51.88(C-17),47.75(C-18),39.55(C-19),33.77
(C-20),43.09(C-21),72.93(C-22),28.46(C-23),
18.35(C-24),17.05(C-25),19.65 (C-26),21.28
(C-27),98.24(C-28),33.73(C-29),26.03(C-30) ;
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Ara.105.08(C-1),80.12(C-2),73.66(C-3),78.97
(C4),64.59 (C-5); Gle-1:105.32 (C-1), 76.67
(C-2),78.01 (C-3),72.23 (C4),78.65(C-5),
63.41 (C-6); Gle-2.104.58 (C-1),85.88 (C-2),
78.38 (C-3),71.49 (C4),78.24 (C-5),62.72
(C-6); Xyl: 108.13 (C-1), 76.56 ( C-2), 78.97
(C3),71.11 (C4),67.9(C-5);172.64 (C-a),
26.98 (C-b),44.88 (C-c),22.84 (C-d), 22.75
(C-e) o bR B4 55 SCHR [ 9 ] A — B, B Ak
BN AR A F AT C

a3 WRE OB R (HE), ESI-MS m/z
1181[M +H]",'"H-NMR (600 MHz,MeOD) §.8. 10
(1H,d,J=9.0 Hz),7.68(1H,d,J =8.4 Hz),7.51
(1IH,d,J=8.4 Hz),6.93(1H,d,J=9.0 Hz),6.78
(1H,d,J=9.0 Hz) ,6.36(1H,d,J =2.4 Hz),6.34
(IH,d,J=1.8 Hz),6.17(1H,d,J=1.8 Hz),5.76
(IH,d,J=12.6 Hz) ,5.61(1H,d,J=7.8 Hz) ,4. 64
(IH,d,J=1.2 Hz) ,4.29(1H,d,J =7.8 Hz),4.26
(1H,d,J =7.8 Hz); "C-NMR (150 MHz, MeOD) §:
158.61(C-2),134.26 (C-3),179.6(C4),162.97
(C-5),100.85(C-6),163.01 (C-7),95.39(C-8),
158.32(C-9),105.43(C-10),123.07(C-1"),132.2
(C2",6"),116.76 (C-3",5"),160.12 (C4") ; Gal;
100.9 (C-1), 77.61 (C-2),75.16 (C-3), 70.97
(C4),75.72(C-5) ,69.8(C-6) ;Rha-1.102. 18 (C-1),
72.34(C-2),78.94 (C3),73.36 (C4), 68.78
(C-5),17.52 (C-6); Xyl: 100.85 ( C-1), 71.93
(C-2),72.41 (C3),73.36 (C4),71.17 (C-5),
17.87(C-6) ;Glc:105. 13 (C-1),74.08(C-2),77.52
(C3),71.17(C-4),67.96 (C-5); Rha-2.102.53
(C-1),74.87 (C-2),77.28 (C-3),71.93 (C4),
77.52(C-5),62.13 (C-6);167.52 (C-a), 115.79
(C-b),132.2(C-c),127.64 (C-d),145.91 (C-¢),
116.25(C-f) ,161.35(C-g) A HFEMR LI 715 5.
R B S SCER (10 ] R B A — B MU E AR Yo
kaempferol-3-0-8-D-xylopyranosyl (1 —3 ) -[ 4-0-E-p-
coumaroyl-a-L-thamnopyranosyl (1 — 2 )] [ B-D-
glucopyranosyl (1 — 6 ) ]-B8-D-galactopyranoside-7-0-a-
L-rhamnopyranoside ,

e 4 WEOKAKR (HE), ESI-MS m/z
1019[M +H]","H-NMR (600 MHz,MeOD)§:6. 15
(1H,d,J=2.4 Hz) ,6.34(1H,d,J =2.4 Hz),8.07
(1H,d,J=2.4 Hz),6.83(1H,d,J =6.0 Hz),5.73
(IH,d,J=7.8 Hz),5.02(1H,d,J =1.2 Hz) ,4.61
(IH,d,J =3.0 Hz),4.23 (1H,d,J =7.8 Hz);

PC-NMR (150 MHz,MeOD)§:158.61(C-2),134.28
(C-3),179.32(C4),162.47 (C-5),100.7(C-6),
165.48(C-7),95.36 (C-8),158.34(C-9),105.17
(C-10),123.05(C-1"),132.21 (C-2",6"),116.25
(C-3",5"),161.35(C4"), i Bdla 5 3Cuk [ 11]
BEAR — 2, B E B W N kaempferol-3-0-{ [ B-D-
xylopyranosyl(1—3) -a-L — rhamnopyranosyl (1—6) ]
[ a-L-thamnopyranosyl ( 1 — 2 )]} -B-D-3-trans-p-
coumaroylgalactopyranoside

tkE® s HEKAKR(HE), ESI-MS m/z
1223.8[M - H] ,'"H-NMR (600 MHz, C;D,N) §:
5.34(1H,brt,H-12),5.50(1H,d,/ =6.0 Hz) ,5.20
(1H,d,J=6.0 Hz) ,5.00(1H,d,J=6.0 Hz) ,4.91
(1H,d,J =12.0 Hz),4.78 (1H,d,J =6.0 Hz);
“C-NMR (150 MHz, C;D,N) 8:39.15(C-1),26.71
(C-2),89.25(C-3),39.9(C4),56.08(C-5),18.72
(C-6),33.29(C-7),40.37(C-8),47.3(C-9),37.1
(C-10), 24.14 (C-11), 123.17 ( C-12), 144.66
(C-13),42.31(C-14) ,34.77(C-15),69.52(C-16) ,
45.51(C-17),42.62 (C-18),47.64 (C-19),32. 14
(C-20) ,44.95(C-21) ,86.72(C-22),28.35(C-23),
17.06 (C-24),15.96 (C-25),17.1 (C-26),27.76
(C-27),69.52(C-28),33.95(C-29),25.65(C-30) ;
Ara;105.1(C-1),79.9(C-2),73.68(C-3),79.12
(C4),63.32(C-5);Gle-1:105(C-1),75.99(C-2),
78.51(C-3),71.87 (C4),78.65 (C-5), 62.91
(C-6);Gle-2,104.55 (C-1),85.71 (C-2),76.54
(C-3),70.36(C-4),78.3(C-5),62.59 (C-6) ; Xyl;
107.99 (C-1),75.96 (C-2),78.11 (C-3),71.36
(C4),67.78 (C-5); Gle-3;107.18 (C-1), 76.36
(C-2),77.8(C-3),71.87(C-4),78.65(C-5) ,62.59
(C-6) . LaR%Ha 5 3CHk [ 12 ] i A — 5, il 4 e
5 W o AR A BT K

wEY 6 HEOKAK(HE),ESI-MS m/z 1 059
[M-H] ,"H-NMR (600 MHz,C,D,N)§:5.51 (1H,
d,J=6.0 Hz),5.28(1H,d,J=6.0 Hz) ,4.94(1H,
d,J=12.0 Hz),4.81(1H,d,J =6.0 Hz) ; "C-NMR
(150 MHz, C,D,N) §.40.08 (C-1),25.82(C-2),
89.22(C-3),39.42(C-4),55.88(C-5),16.99 ( C-
6),34.34(C-7),42.66 (C-8),50.11 (C-9),37.34
(C-10),19.84(C-11) ,34.34(C-12),92.43(C-13),
43.38(C-14),38.05(C-15),71.64 (C-16),45.38
(C-17),51.74(C-18),38.71(C-19),31.74(C-20) ,
37.15(C-21),28.42(C-22),16.6(C-23),26.91( C-
24),16.29 (C-25),18.39 (C-26),21.18 (C-27),
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177.9(C-28),33.34(C-29),23.31 (C-30) ; Gle-1;
105.09(C-1),85.87(C-2),78(C-3),71.12(C4),
78.66 (C-5),64.63 (C-6); Gle-2:105.39 (C-1),
76.67(C-2),78.24(C-3),71.5(C-4),78.79(C-5) ,
63.4(C-6);Xly;108.12(C-1),76.55(C-2),77.49
(C-3),71.12(C4),67.9(C-5) ;Ara:104. 56 (C-1) ,
80.18(C-2),72.25(C-3),78.39(C4),64.6(C-5),
EIREUE S SO 13 ] AR — B, MO E G
2 )-0-8-D-
glucopyranosyl-( 1 —4)-[ 0-8-D-glucopyranosyl-( 1 —

3B8-0-{ «-L-rhamnopyranosyl-( 1 —

2 ) ]-a-L-arabinopyranosyl ) |-16a-hydroxyolean-28,
13B-olide,

EamT HEmAR(HE),(+)ESI-MS m/z
1091.7[M +Na]",( - )ESI-MS m/z 1 067.7[ M -
H] ,'"H-NMR(600 MHz,C,D,N)5:5.82(1H,d,J =
7.8 Hz) ,5.19(1H,d,J =7.8 Hz) ,4.94(1H,d,J =
6.0 Hz) ; "C-NMR (150 MHz, C;D,N) §:38.781 ( C-
1),26.35(C-2),88.34(C-3),39.36 (C4),55.18
(C-5),18.24(C-6),32.83(C-7),42.0(C-8) ,49. 48
(C-9),36.48(C-10),30.95(C-11),33.49(C-12),
91.82(C-13),42.12 (C-14),32.96 (C-15) , 68.29
(C-16),51.66(C-17) ,50.41(C-18),37.31(C-19),
32.46(C-20) ,44.57(C-21),74.3(C-22),27.77(C-
23),16.26 (C24),15.84 (C-25),17.52 (C-26),
19.12(C-27),176.59 ( C-28),32.96 ( C-29),25.02
(C-30);167.41 (C0O0),128.24 (C-b), 137.46 ( C-
¢),20.62(C-d),15.97 (C-e) Jy 24 P A 5L |- 7
{545, Ara:104.65(C-1) ,80.96(C-2),73.23(C-3),
68.09(C-4) ,64.63(C-5) ;Glc-1:105.86(C-1),75.5
(C2),77.98 (C-3),71.32(C-4),77.98 (C-5),
62.32(C-6);Gle2:103.7(C-1),75.9(C-2),76.24
(C-3),71.32(C-4),77.98(C-5),64.83(C-6), I
R 5 SCHR [ 14 ] A — 30, B 8 LA W A
AR 1,

L&Y 8 R A KK (HEE), FAB-MS m/z
755[M -H] ,301[M -H -C,H,,0,,] ,"H-NMR
(600 MHz,MeOD)§:6. 18 (1H,d,J =1.8 Hz),6.36
(1H,d,J=1.8 Hz),7.70(1H,d,J =1.8 Hz),6. 88
(1H,d,J =8.4 Hz),7.57(1H,dd,J=1.8,2.4 Hz)
5.67(1H,d,J=7.8 Hz) ,5.22(1H, br s,H-1) ,4.55
(1H, br s, H-1"); "C-NMR (150 MHz, MeOD ) §:
158.37(C-2),134.5(C-3),179.28 (C-4),163. 12
(C-5),99.87 (C-6),166.15(C-7),94.69 (C-8),
158.39 (C-9), 105.74 ( C-10), 123.31 ( C-1"),
117.32 ( C-2"), 145.86 ( C-3"), 149.63 ( C4'),
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116.13(C-5"),123.01 (C-6") ; Glc: 101.04 (C-1) ,
77.44(C-2),75.76 (C-3),70.85(C4),75.27 (C-
5),66.97(C-6) ;Rha-1:102.58(C-1),72.42(C-2),
72.27(C-3),74.06(C-4),69.84(C-5),17.4(C-6) ;
Rha-2:101.85 (C-1),72.09 (C-2),72.32 (C-3),
73.88(C4),69.71(C-5),17.97(C-6), EAREIE
5ICHR 1S ] AR — 3, i S LG W quercetin-
3-0-( 2",
galactopyranoside
e 9 WE A KK (HEE), ESI-MS m/z
873 [M +H]"*,'H-NMR (600 MHz, MeOD) §:6. 18
(1H,d,J=1.8 Hz),6.37(1H,d,J=1.8 Hz),8.07
(1H,d,J =8.4 Hz),6.90(1H,d,J =9.0 Hz),5.58
(1H,d,J =7.8 Hz),5.23(1H,d,J =1.8 Hz),4.57
(1H,d,J =1.8 Hz),4.39 (1H,d,J =7.8 Hz);
“C-NMR (150 MHz, MeOD) §:158.49 (C-2),134.45
(C-3),179.36(C-4),163.09(C-5),100.13(C-6),
166.5(C-7),94.46 (C-8),158.58 (C-9), 105.66
(C-10),123.06 (C-1"),132.23 (C-2",6"),116.18
(C-3',5"),161.29(C4") ;Glc:100.99(C-1) ,77.58
(C-2),75.69 (C-3),70.77 (C4),75.39 (C-5),
67.41 (C-6); Rha-1:102.59 (C-1),72.43(C-2),
72.35(C-3),74.08(C-4),69.84(C-5),17.54 (C-
6);Rha-2:101.69(C-1),71.31(C-2),82.97(C-3),
72.6(C4),69.43(C-5),18.04 (C-6) ; Xyl:105. 66
(C-1),75.16 (C-2),77.44 (C-3),70.86 (C4),
67.41(C-5), biR%UE S SCHR[ 16 ] 3L A — 2, ik
WE A AW M kaempferol-3-0-1{ [ B-D-xylopyranosyl
(1 — 3 )-a-L-thamnopyranosyl (1 — 6 )] [ «a-L-

6"-di-O-a-rhamnopyranosyl ) -8-

rhamnopyranosyl-(1—2) ] | -8-D-galactopyranoside,,
&Y 10 RE OB R (HEE) , ESI-MS m/z
903[M + H] " ,'"H-NMR (600 MHz, MeOD) §: 6. 20
(1H,d,J=1.8 Hz),6.40(1H,d,J=1.8 Hz),8.07
(IH,d,J=9.0 Hz),6.90(1H,d,J=8.4 Hz),5.59
(IH,d,J=7.8 Hz) ,4.48(1H,d,J=7.8 Hz),5.11
(1H,d,J =3.6 Hz),4.39 (1H,d,J =7.8 Hz);
PC-NMR (150 MHz, MeOD) §:158.71(C-2),134.5
(C-3),179.43(C4),163.14(C-5),99.81(C-6),
165.57(C-7),94.73 (C-8),158.42(C-9),105.93
(C-10),123.01 (C-1"),132.24 (C-2",6"),116.17
(C3",5"),161.29 (C4"); Gle-1:101 (C-1),77.6
(C-2),75.68 (C-3),70.85(C4),75.37(C-5),
67.37(C-6); Rha-1.102.58 (C-1),72.34 (C-2),
71.32(C-3),74.06(C4),69.44 (C-5),18.04 (C-
6);Rha-2:101.68(C-1),72.42(C-2),82.95(C-3),
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72.6(C-4),70.74(C-5),17.52(C-6) ;Glc-2:105. 66
(C-1),75.15(C-2),77.45(C-3),69.83 (C4),
77.59(C-5),62.05(C-6) . b iR#E 5 3¢k [17]
BEA — 2, i 2 E YN kaempferol-3-0-[ 2-
— 3)
rhamnopyranosyl ] -3-D-galactopyranoside

a1 R kR () , FAB-MS m/z
739[M -H] ,285[M -H - C,H,,0,,] ,"H-NMR
(600 MHz,Me0D)68:6.20(1H,d,J =2.4 Hz),6.40
(1H,d,J=2.4 Hz),8.07(1H,d,J =9.0 Hz),6.90
(1H,d,J=9.0 Hz),5.62(1H,d,J=7.8 Hz),5.23
(IH,d,J =1.8 Hz),4.53 (1H,d,J =1.8 Hz);
PC-NMR (150 MHz, MeOD) §:158.67 ( C-2),134.45
(C3),179.4(C4),163.14(C-5),99.75(C-6),
165.61(C-7),94.65 (C-8),158.41 (C-9),105.88
(C-10),123.03 (C-1"),132.21 (C-2",6"),116.17
(C-3",5"),161.28(C4") ;Gal:100.85(C-1),77.55
(C-2),75.71(C-3),70.7(C4),75.29(C-5) ,67. 12
(C-6) ;Rha-1:102.48(C-1),72.42(C-2),72.34(C-
3),74.07(C4),69.83(C-5),17.53(C-6) ; Rha-1;
101.83(C-1),72.08(C-2),72.28(C-3),73.87 (C-
4),69.69 (C-5),17.95(C-6), I A% 5 Cmk
(18 ] e A — 2, i % 58 AL & ¥ 4 kaempferol-3-0-

a-L-thamnopyranosy-( 1 — 2 )-[ a-L-rthamnopyranosy-

glucopyranosyl (1 rhamnopyranosyl-6-

(1—6) ]-B-D-galactopyranoside,

EW 12 RE Ak AR (HEE) , FAB-MS m/z
1049[M + H] ", "H-NMR (600 MHz, MeOD)5:6. 21
(IH,d,J=2.4 Hz),6.38(1H,d,J=2.4 Hz),8.10
(1H,d,J=9.0 Hz) ,6.94(1H,d,J =9.0 Hz),5. 67
(1H,d,J=7.2 Hz),5.25(1H,d,J = 1.2 Hz) ,4. 64
(1H,d,J = 1.2 Hz),4.29 (1H,d, J = 7.8 Hz);
PC-NMR (150 MHz,MeOD)§:157.28 (C-2),133.01
(C-3),178.09(C4),161.75(C-5),98.48 (C-6),
164.35(C-7),93.35(C-8),157.03 (C-9), 104.42
(C-10),121.63 (C-1"),130.87 (C-2",6"),114. 84
(C-3",5"),159.92(C-4");Gal:99.45(C-1),75.91
(C2),74.32 (C-3),69.54 (C4),73.45(C-5),
66.56(C-6) ; Rha-1:101.13(C-1),70.94(C-2),71
(C-3),72.34(C-4),68.42(C-5),16.09(C-6) ; Rha-
2.100.55 (C-1),70.52(C2),76.11 (C-3) ,72. 66
(C4),66.1(C-5),16.4(C-6);Glc:104.06(C-1),
73.74(C-2),76.17(C-3),69.8(C-4),77.71(C-5),
60.78(C-6);167.55 ( C-a), 113.87 (C-b), 129.91
(C-c),125.87(C-d),145.55(C-e),115.4 (C-f),
159.9(C-g) WEHEEMR R FF 5. Lid%EdE 5 X

KT 19T oA, B fb A4 capilliposide 1.

fe&W 13 R Ak oK (HEE) , ESI-MS m/z
1047[M -H] ,'H-NMR (600 MHz, MeOD ) §:6. 49
(1H,d,J=1.8 Hz) ,6.71(1H,d,J = 1.8 Hz),8. 14
(1H,d,J =8.4 Hz) ,6.84(1H,d,J=9.0 Hz),5.10
(1H,d,J=6.6 Hz) ,4.59(1H,d,J=1.2 Hz),5.69
(1H,d,J=7.8 Hz) ,4.31(1H,d,J =7.8 Hz) .6.94
(1H,d,J=8.4 Hz),7.50(1H,d,J =8.4 Hz).7. 62
(1H,d,J=16.2 Hz) ,6.34(1H,d,J =15.6 Hz) , &
el SC ik [22 ] #E I 0T BE & A A OB 45 H; "C-NMR
(150 MHz, MeOD ) §:159.62 (C-2),134.83(C-3),
179.5(C4),161.6(C-5),100.86(C-6),162.48(C-
7),99.9 (C8),157.34 (C9), 108.78 (C-10),
122.76(C-1"),132.46(C-2",6") ,116.82(C-3",5"),
161.29(C-4") ;Gal:104.15(C-1),75.7(C-2) ,74.05
(C-3),69.84(C4),77.37(C-5),68.43(C-6) ; Rha-
1:102.53(C-1),72.35(C-2),78.84(C-3),73.84
(C4),67.96(C-5),17.51(C-6);Glc;105.32 (C-
1),75.44(C2),77.59(C-3),71.03(C4),77.47
(C-5),62.16 (C-6); Rha-2:102.06 ( C-1),71.91
(C-2),72.35(C-3),74.86(C4),71.1(C-5),17. 85
(C-6);168.91 (C-a),116.3(C-b),131.33(C-c),
127.25(C-d),146.98 (C-e),115.26 (C-f),162.48
(C-g) WEER LIRS, R 5 3CHk ([ 20-
21 ] B A — 3, i % LB WA kaempferol-3-0-
— 3 )-[ 4-0-( E-p-
coumaroyl ) ] -a-L-rthamnopyranosyl-( 1 — 6 )-( 8-D-

{ ( B-D-glucopyranosyl-( 1

galactopyranoside ) | -7-0-q-L-rhamnopyranoside
EY 14 REAK R (HEE) , HR ESI-TOF-
MS m/z 1 659.439 8 (it & fi C,, Hy, O, Na,
1659.4437) [ M + Na]",'H-NMR ( 600 MHz,
MeOD)5:8.55(1H,d,J =8.4 Hz) ,7.54(1H,d,J =
8.4 Hz),7.47(1H,d,J=9.0 Hz),7.63(1H,d,J =
9.0 Hz),7.62(1H,d,J=16.2 Hz) ,6.33(1H,d,J =
15,6 Ha) , 45 B SOk [ 22 ) 46 00 T e & 5 75 o M 26
¥J; "C-NMR (150 MHz, MeOD ) §:159.05 (C-2),
133.88(C-3),178.72(C-4),161.48 (C-5),100.98
(C-6),162.59(C-7),96.78 (C-8),157.41(C9),
107.91 (C-10), 122.98 (C-1"), 131.9 (C-2",6"),
116.24 (C-3",5"), 162.62 ( C4"); Gle-1: 103. 21
(C-1),75.13(C-2),78.13(C-3),77.23(C4),71
(C-5),67.98(C-6) ;Rha-1.:100.97(C-1),71.37(C-
2),71.86(C-3),73.65(C4),71.37(C-5),17.83
(C-6) ;Rha-2:102(C-1),69.88(C-2),79.29(C-3),
72.41(C4),67.98 (C-5),17.46 (C-6); Gle-2:
- 161 -
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105.46(C-1),77.49(C-2),77.54(C-3),72.26 ( C-
4),74.92(C-5),62.1(C-6);167.14(C-a),116. 87
(C-b),147.2(C-e),126.56 (C-d),131.37(C-c),
117.28(C-f),159.09 (C-g) WEHFETLMR i T15 5,
EIREUE S SR [22 ] P R AR — B MO E S
kaempferol-3-0-{ [ B-D-glucopyranosyl (1 —3) ]-4-0-
( E-p-coumaroyl) | -a-L-rhamnopyranosyl (1 —6 ) -8-D-
) -a-L-

glucopyranoside-7-0 ( 4-0-acetyl

rhamnopyranoside,,

WwEYW 15 {8 K, HR ESI-TOF-MS m/z
869. 450 8 (i1 {E 869.450 5)[M + Na] " ,'H-NMR
(600 MHz,C,D;N)§:5.48(1H,d,J=7.2 Hz),5.25
(1H,d,J =9.0 Hz) ; "C-NMR (150 MHz,C;D,N)5:
39.57(C-1),27.01(C-2),89.39(C-3),43.12(C-
4),56.08 (C-5),19.06(C-6),34.72(C-7),40.16
(C-8),51.9(C9),37.28 (C-10),22.77 (C-11),
28.48(C-12),44.36 (C-13),50.73 (C-14),33.79
(C-15),26.06(C-16) ,44.58(C-17),16.82(C-18),
17.08(C-19),80.15(C-20),178.99(C-21),33.76
(C-22),78.82(C-23),78.04(C-24),72.26(C-25),
27(C-26),27.03(C-27),22.86(C-28),63.44 ( C-
29),20.09 (C-30) ; Gle-1:108.16 (C-1),76.59 ( C-
2),78.27(C-3),71.52(C4),78.68 (C-5),70.27
(C-6);Gle-2:105.36(C-1),76.7(C-2),78.41 (C-
3),71.14(C-4),78.9(C-5) ,62.75(C-6) ., I &%k
P 5 OCHR [23 ] i B A — B, B E LB W (38,
20S, 23S, 24R )-3, 20, 23, 24, 25, 29-
hexahydroxydammaran-21-oic acid-21,23-lactone 3-0-
B-D-glucopyranosyl-(1—6) -B-D-gluco-pyranoside .
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