36 17 ' - i Vol. 36 Issue 17
? h [d] oh i
2011 9 Crow Ch!mﬂdnlthﬁmzm‘u:ha September 2011
1 1 2 1 1 1*
(1. 610041;
2. 650500)
95% 10 3-043-0-
) - (1) 3-042-0- ) ad- (2) 7-0-a-- (3) 3-
O-a-— (4) 3-08-D- (5) 3-03-0- ) oL~ T-0-a-d~
(6) 3-044-0- ) a-L- F-0-a-4~ (7) 3-0-a-- (8)
3-08-D- (9) 3-08-D- (10) .
Androsace umbellata ( Lour.) Merr. ( ) ; Sephadex LH-20( Amersham
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. ) o
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3 A
A umbellata » ( No. 200609LJ)
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1 Y Al
Bruker AV400  Varian Unity 45 g 45 g
INOVA 400/54 ; Nicolet 85 g 105 g.
FTIR 200XV KBr KBr ; 95 ¢
VG Autospec 3000 VG 70 ; = = (9:1:0.1 8:2:0.2 7:3:0.3 5:5:
7F3 ( ): 0.5) 6 (Frs. 1 ~6), Fr.2
BC-R201B( - = (9:1:0.1~8:2:
) : BS224S ( Sartourius) o ¢, 0.2) LH=20 (
H. (100 ~200 200 ~300 ) - 10:0 ~1:1) ( -
10% ~100% ) 1 2(45
mg) 3(14 mg) 4(34 mg) 5(8 mg) 6 7(360
20101229009 me) 8(12 mg) . Fr.4
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9(9 mg) » Fr.5 100 MHz) &: 177.7 (C4) 164.5 (C=) 161.5 ( C-
L (8:2:0.2~7:3:0.3~6: 5) 160.3 (C4°) 157.4(C2) 156.7 (C9) 133.6
4:0.4) ( - (C3) 130.8 (C2° 69 120.5 (C4°) 115.9 (C-
10% ~100%) MCI ( - 10% ~100%) 3257 104.3 (CH0) 99.0 (C-6) 94.0 ( CR)
LH=20 (- 10% ~  98.6 (Cd of 3-0- Rha) 71.8 (C4 of 3-0-Rha)
100%) 10( 5 mg) 71.6 ( C2 of 3-ORha) 70.9 ( C5 of 3-O-Rha)
3 68.6 ( C3 of 3-ORha) 17.6 ( C-6 of 3-O-Rha)
1 - 169.7 (CH,CO) 21.0 ( CH,CO) .
- Molish C»H,, 0, ESI- 7
MS( negative) m/z 473 M -H ~.'HNMR ( DMSO- 3-0H2-0- ) oa-L— o
d, 400 MHz) & 12.59 (1H s 5-OH) 10.92 (1H 3 () mp226~228
s 7-OH) 10.24 (1H s 4°OH) 9.42 (1H s 3- <C( ) - - Molish

OH) 7.78 (2H d J=8.8 Hz H-2" 6°) 6.92 (2H
d J=8.8 Hz H3" 5) 6.43 (1H d J=1.6 Hz H-
8) 6.22(H d J=1.6 Hz H6) 531 (1H d J=
1.2 Hz H4 of 3-0-Rha) 4.77 (1H dd J =10.0
Hz 3.2 Hz H3 of 3-0-Rha) 3.11 ~4.20 (3H of 3-
O- Rha) 2.06 (3H s CH,CO) 0.84 (3H d
J=6.0 Hz 6-CH, of 3-0O-Rha) ." CNMR ( DMSO-
d, 100 MHz) 6:177.7 (C4) 164.5 (CF) 161.5
(C5) 160.3 (C47) 157.5 (C2) 156.7 (C9)
134.4 (C3) 130.8 (C2° 67) 120.6 ( C4)
115.9 (C3” 57) 104.3 (CH0) 99.0 (C-6) 94.0
(C-8) 101.8 ( CA of 3-0-Rha) 74.0 ( C3 of 3-0-
Rha) 70.9 ( C5 of 3— 0-Rha) 68.2 ( C4 of 3-0-
Rha) 67.7 ( C2 of 3-O-Rha) 17.6 ( C-6 of 3-0-
Rha) 170.5 ( CH,CO) 21.4 ( CH,CO) .

7

3-04 3-0- ) o~

2 —

- Molish C;H,, 0, ESI-
MS( negative) m/z 473 M -H ~.'HNMR ( DMSO-
d, 400 MHz) &: 12.53(1H s 5-OH) 10.92 (1H s
7-0H) 10.24 (1H s 4°-OH) 9.42 (1H s 3-OH)
7.77 (2H d J=8.8 Hz H2" 6°) 6.93 (2H d J=
8.8 Hz H3" 5°) 6.43 (1H d J=1.6 Hz H)
6.22 (1H d J =1.6 Hz H6) 531 (1H d
J=1.2 Hz H4 of 3-0Rha ) 5.03 (1H dd J =
3.2 1.6 Hz H2 of 3-0-Rha ) 3.11 ~4.20 (3H of
3-0-Rha) 2.03 (3H s CH,CO) 0.84 (3H d J=
6.0 Hz 6-CH, of 3-0-Rha) . "CNMR ( DMSO-,

* 2354 -

C, H,,0,, ESI-MS( negative) m/z
431 M - H ~.' HNMR( DMSO-d, 400 MHz) é&:
12.48 (1H s 5-OH) 10.17 (1H s 4-OH) 9.57
(1H s 3-OH) 8.09 (2H d J=8.8 Hz H2" 6)
6.93 (2H d J=8.8 Hz H3" 57 6.83 (1H d
J=1.6 Hz H8) 6.42 (1H d J=1.6 Hz H#$)
5.55(1H d J=1.2 Hz H4 of 7-0-Rha ) 3.30 ~
3.84 (4H of 7-0-Rha ) 1.13(3H d J=6.0 Hz 6-
CH, of 7-0-Rha) .” CNMR ( DMSO-d, 100 MHz) §:
176.3 (C4) 161.6 (CH) 160.6 (CS5) 159.6 ( C-
47) 155.9 (C9) 147.9 (C9) 136.2(C3) 129.9
(C2° 67 121.5 (C4") 115.9 (C3° 57 104.9
(CH0) 99.0 (C-6) 94.5(C8) 98.6 (CH of 7-0-
Rha) 71.8 ( C4 of 7-0-Rha) 70.4 ( C3 of 7-0-

Rha) 70.3 ( C5 of 7-O-Rha) 70.0 ( C2 of 7-0-
Rha) 18.1 ( C-6 of 7-O-Rha) ) ,
8
7-0-a-L-
4 ( ) -
- Molish C, H,, 0,
ESI-MS ( negative) m/z 431 M - H ~.' H- NMR

( DMSO-d, 400 MHz) & 12.60 (1H s 5-OH)
10.89 (1H s 7-OH) 10.26 (1H s 4°-OH) 7.74
(2H d J=8.8 Hz H2" 6°) 6.90 (2H d J=8.8
Hz H3° 5) 6.39 (1H d J=1.6 Hz HS8) 6.19
(1Hd J=1.6 Hz H6) 5.27 (1H d J=1.2 Hz
H4 of 3-0-Rha) 3.04 ~3.97 (4H of 3-0O-Rha )
0.77 (3H d J =6.0 Hz 6-CH, of 3-0- Rha) ."” C-
NMR ( DMSO-d, 100 MHz) §: 178.0 ( C4)
165.0 (CF) 161.6 (C5) 160.3 (C47) 157.5
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(C2) 156.9 (C9) 134.5 (C3) 130.9 (C=2 6) 123.8 (C4°) 116.5 (C3° 57 107.0 ( C-
67) 120.9 (C4°) 115.7 (C3° 57 104.3 (C= 10) 100.4 (C-6) 94.9 (C8) 103.4 (CA of 3-0-
10) 99.2 (C6) 94.2 (C-8) 102.1 (Cd of 3-O—  Rha) 75.7 (C=3 of 3-0-Rha) 72.3 (CS5 of 3-0-
Rha) 71.4 ( C4 of 3-O-Rha) 70.9 ( C3 of 3-0- Rha) 69.9 ( C4 of 3-ORha) 69.5 ( C2 of 3-0-
Rha) 70.7 ( G5 of 3— O-Rha) 70.4 (G2 of 30—  Rha) 18.2 (C-6 of 3-O—Rha) 100.0 ( G4 of 7-0-
Rha) 17.8 ( C-6 of 3-O-Rha) . Rha) 73.5 ( C4 of 7-O- Rha) 72.3 (C3 of 7-0-

9 Rha) 71.6 ( C5 of 7-0Rha) 71.4 (C2 of 7-0-
30 Rha) 18.6 ( C-6 of 7-0-Rha) 170.9 ( CH,CO) 21.1

5 ( ) mp 223 ~224 C
( ) - - Molish

C, H,, 0,, ESI-MS( negative) m/z
447 M - H ~.'HNMR ( DMSO-d, 400 MHz) &:
12.61 (1H s 5-OH) 10.88 (1H s 7-OH) 10.20
(1H s 4-OH) 8.04 (2H d J=8.8 Hz H2" 6°)
6.88 (2H d J=8.8 Hz H3" 5°) 6.44 (1H d
J=2.0 Hz H8) 6.21 (1H d J=2.0 Hz H-6)
5.46 (1H d J=7.2 Hz H4 of 3-0-Glc ) 3.08 ~
4.46 ( 6H of 3-0-Glc) ."” CNMR ( DMSO-d, 100
MHz) §: 177.6 ( C4) 164.1 (C) 161.3 ( C5)
159.1 (C47) 156.5 (C2) 156.3 (C9) 133.5
(C3) 131.0 (C=2° 67) 120.9 (C47) 115.1 (C-
3257 104.1 (CH0) 98.7 (C-6) 93.8 ( C-8)
101.1 ( C4 of 3-0-Gle) 77.5 ( C5 of 3-0-Gle)
76.4 ( C3 of 3-0-Glc) 74.2 ( C2 of 3-0-Gle) 69.9
(C4 of 3-0-Glc) 60.8 ( C-6 of 3-0-Clc)

1041
3-0BD- .
6 ( ) -
- Molish CyxH;, 045
ESI-MS ( negative) m/z 619 M - H ~.' HNMR

( CsD4N 400 MHz) 6: 13.14 (IH s 5-OH) 8.10
(2H d J=8.8 Hz H2” 6°) 7.34 (2H d J=8.8
Hz H3° 57 6.97 (1H d J=2.0 Hz H8) 6.78
(1H d J=2.0 Hz H®6) 6.29 (IH d J=1.6 Hz

HH of 7-ORha) 6.25 (1H d J=1.2 Hz HH of 3-
O-Rha) 5.90 (1H dd J=9.6 3.2 Hz H3 of 3-0-
Rha ) 4.14 ~4.71 (6H of 7-O-Rha and 3—-0-Rha )

1.94 (3H s CH,CO) 1.64 (3H d J=6.0 Hz 6-
CH, of 7-O-Rha) 1.44 (3H d J=6.4 Hz 6-CH, of
3-0-Rha) .”CNMR( C;D,N 100 MHz) 8: 179.0 ( C—
4) 162.8 (C) 162.4 (C5) 161.9 (C4") 158.4
(C2) 157.1(CH) 135.8 (C3) 131.6 ( C2

( CH,CO) . 12
3-04 3-0-
) a-L- T-0-a-.~ o
7 ( ) _
- Molish CyH;, 045
ESI-MS ( negative) m/z 619 M - H ~.' HNMR
(C,D,N 400 MHz) &:13.14 (1H s 5-OH) 8.02

(2H d J=8.8 Hz H2" 6°) 7.31 (2H d J=8.8
Hz H3” 5°) 6.97 (1H d J=2.0 Hz H8) 6.79
(1H d J=2.0 Hz H%6) 6.25 (1H d J=1.2 Hz
H- of 7-0-Rha) 6.18 (1H d J=0.8 Hz HA of 3-
O-Rha) 5.78 (1H t J=9.6 Hz H4 of 3-0-Rha)
4.14 ~4.71 (6H of 7-0-Rha and 3-O- Rha) 1.98
(3H s CH,CO) 1.64 (3H d J=6.0 Hz 6-CH,of
7-0-Rha) 1.18 (3H d J =6.4 Hz 6-CH; of 3-0-
Rha) .”CNMR( C;D;N 100 MHz) §: 179.0 ( C4)
162.8 (CF) 162.4 (C5) 161.9 (C4°) 158.4
(C2) 157.1 (C9) 135.8 (C3) 131.6 (C=2-
6) 121.4 (C4°) 116.5 (C3" 57 107.0 ( C-
10) 100.4 (C-6) 94.9 (C-8) 103.4 (CH of 3-0-
75.0 ( C4 of 3-0-Rha) 72.3 ( C2 of 3-0-
71.4 ( C3 of 3-0-Rha) 69.3 ( C5 of 3-0-
17.8 ( C-6 of 3-0-Rha) 100.0 ( CH of 7-0-
73.5 ( C4 of 7-0-Rha) 72.3 ( C3 of 7-0-
71.8 ( C5 of 7-0-Rha) 71.6 (C2 of 7-0-
Rha) 18.6 ( C6 of 7-0-Rha) 170.9 ( CH, CO)
21.0 ( CH,CO) . 13

3-0 4-
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=
©
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=
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) (
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) (
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0- ) a-d— J-0-a--
8 ( ) -
- Molish C, H,, 0,
ESI-MS( negative) m/z 447 M - H ~.' H- NMR
( DMSO-d, 400 MHz) 6:12.66 (1H s 5-OH) 10.88
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(1H s 7-OH) 9.73 (1H s 4'-OH) 9.37(1H s 3'—
OH) 7.30 (1H d J=2.4 Hz H2") 7.25(1H dd
J=8.42.4Hz H6") 6.8 (1H d J=8.4 Hz H-
5) 6.39(1H d J=2.0Hz H8) 6.19 (1H d J=
2.0 Hz H6) 5.25(1H d J=1.2 Hz H of 3-0-
Rha) 3.08 ~3.97(4H of 3-ORha ) 0.81(3H d
J=6.0 Hz 6-CH, of 3-O-Rha) " CNMR( DMSO-,
100 MHz) §:178.0 ( C4) 164.4 (CF) 161.5 ( C-
5) 157.5(C9) 156.7 (C=2) 148.7 (C4") 145.4
(C3%) 134.4 (C3) 121.3(C4") 120.9 (C-6)
115.9 (C57) 115.7 (C2°) 104.3 (C40) 98.9
(C-6) 93.9 (C8) 102.1 (CH of 3-0-Rha) 71.4
(C4 of 3-0- Rha) 70.8 ( C3 of 3-0-Rha) 70.5
(C5 of 3- ORha) 70.3 ( C2 of 3-0-Rha) 17.7
( C-6 of 3-0-Rha) . 9
3-0-a-

O ~—

~— ~—

L- .
9 (

) mp 159 ~160 C
Molish
C, Hy 0,, ESI-MS( negative) m/z 463 M —
H ~.'HNMR ( DMSO-d, 400 MHz) &: 12. 61 ( 1H
s 5-OH) 7.57(1H dd J=8.4 2.4 Hz H6") 7.54
(1Hd J=2.4Hz H2") 6.86 (1H d J=8.4 Hz
H57) 6.32 (1H d J=1.6 Hz H8) 6.13 (1H d
J=1.6 Hz H6) 5.44 (1H d J=7.6 Hz H4 of 3-
0-Gle) 3.08 ~3.59 (6H of 3-0Gle) . "CNMR
( DMSO-d, 100 MHz) 6:177.4 ( C4) 166.1 ( CH)
161.4 (C5) 156.7 (C9) 156.2 (C2) 149.0 ( C-
47) 145.1 (C37) 133.4 (C3) 121.8 (C4d")
121.2 (C-6") 116.3 (C57) 115.5 (C27) 103.8
(CHO0) 99.4 (C-6) 94.0 (C8) 101.3 (CH of 3-
0-Gle) 77.7 (C5 of 3-0-Gle) 76.8 ( C3 of 3-0-
Gle) 74.4 (C2 of 3-0-Gle) 70.2 ( C4 of 3-0-
Gle) 61.2 (C-6 of 3-0-Gle)
910
3-08-D- o
10 mp 191 ~193 C
Molish
C, Hy0,; ESI-MS( negative) m/z479 M-H ~,'H-
NMR ( DMSO-d, 400 MHz) 6: 12. 65 (1H s 5-OH)
10.88 (1H s 7-OH) 9.25 (2H s 3” 5°-OH) 8.94
(1H s 4-OH) 7.18 (2H s H2" 67) 6.38 (1H
+ 2356 -

d J=2.0Hz H8) 6.19 (1H d J=2.0 Hz H-$)
5.46 (1H d J=8.0 Hz HH of 3-0-Gl¢) 3.06 ~
4.38 (6H of 3-0-Glc) " CNMR ( DMSO-d, 100
MHz) &: 177.8 ( C4) 164.5(CF) 161.6( C5)
156.6( C2) 156.6(C9) 145.7(C3" 5°) 137.0
(C47) 133.8(C3) 120.4(C4d") 108.9( C=2-
67) 104.3(C40) 99.0( C-6) 93.8 (C8) 101.2
(CH of 3-0-Glc) 78.0 ( C5 of 3-0-Gle) 76.9 (C3
of 3-0-Gle) 74.3 (C2 of 3-0-Gle) 70.2 ( C4 of 3-
0-Gle) 61.4 (C-6 of 3-0-Glc)
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Flavonoid glycosides from Androsace umbellata

LEI Jun' XIAO Yunchuan' WANG Wenjing® XI Zhen' YU Min' HUANG Jing'""
(1. School of Pharmacy Sichuan University Chengdu 610041;
2. Yunnan University of Traditional Chinese Medicine Kungmin 650500)

Abstract  Objective: To study the chemical constituents of Androsace umbellata. Method: Many chromatography means were
used in separation and purification and the structures of all compounds were identified by the means of spectroscopic analysis and
physico—chemical properties. Result: 10 compounds were elucidated as kaempferol 3-O« 3-O-acetyl9 -a-L~+hamnopyranoside ( 1)
kaempferol 3-0- 2-O-acetyl -a-L-~rhamnopyranoside (2) kaempferol 7-O-o-L+hamnopyranoside ( 3) kaempferol 3-O-o-L.— rham-
nopyranoside (4)  kaempferol 3-O-8-D-glucopyranoside (5) kaempferol 3-OH 3-O-acetyld -a-L~+hamnopyranosyl7-O-a-L— rham—
nopyranoside ( 6)  kaempferol 3-O- 4-0-acetyl) -o-L+hamnopyranosyl-7-O-a-~+hamnopyranoside (7)  quercetin 3-O-o-L.— rham-
nopyranoside (8) quercetin 3-0-8-D-glucopyranoside (9) and myricetin 3-O-8-D-glucopyranoside (10) respectively. Conclusion:
All compounds were obtained from the title plant for the first time.

Key words primulaceae; Androsace umbellata; flavonoids; chemical constituents
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