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The separation and indentification of biflavonoids from Androsace umbellata

WANG Wen —jing' > LEI Jun' XIAO Yun - chuan' XI Zhen' YU Min' HUANG Jing"

(1. School of Pharmacy Sichuan University ~Chengdu Sichuan 610041 P. R. China; 2. Yunnan University of Traditional Chinese
Medicine Kungmin Yunnan 650500 P. R. China)

Abstract: OBJECTIVE To study the chemical constituents of Androsace umbellata. METHODS  The silica gel polyamide and
Sephadex LH —20 column chromatographies were used for separation and purification and the physico — chemical property and spectro—
scopic analyses were used for structural identification. RESULTS  Nine compounds were isolated and elucidated as isorhamnetin
( I) kaempferol( II') quercetin( Ill) sequoiaflavone( IV) hinokiflavone ( V) amenioflavone ( VI) robustaflavone ( VI) B -
sitosterol 3 — 0 - B = D — glucopyranoside( Vlla) and 3 — O =5 25 - stigmastadien B — D — glucopyranoside ( VI[b) respectively.
CONCLUSION  Compounds I IV V VI VI and VIIb were obtained from Androsace umbellate for the first time.
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Androsace umbellata Lour. Merr. VG Autospec 3000 VG 70
N N N s ZF =7 (
. . . ) o 2006 9
N . R Androsace umbellata lLour. Merr.; C;DsN.
S DMSO - d,TMS ( )
> Sephadex LH — 20 ( Amersham Biosciences) ; MCI —
9 gel CHP20P (75 ~ 150 pm Mitsubishi Chemical
(T ~VID(2 4 2 Co.); o
) o 1.2
I.V.V.VI.V[ Vb 7.5 kg 95%
o 3
1 825 ¢ o
N N 45
1.1 g 45 ¢ 85 ¢g
Bruker AV - 400 Varian Unity 105 ¢ o 95 ¢
INOVA 400/54 ; Nicolet -
FT - IR 200XV  ( KBr +KBr ) ; - (9:1:0.1.8:2:0.2.7:3:0.3.5:
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5:0.5) 6 (Frs.1 —-6) o Fr. 1
(200 ~300 ) -
~ (20:1:059:1:0.1)

LH - 20 - (10 :
0—1:1) 3 mg I.5mg I
I0mg M4 mglV 8mg Vo Fr.2 (200 ~
300 ) - - (9:1:
0.1 >8:2:0.2) LH -
20 - (10 101 : 1)

(100 ) - (10% —100%)
9 mg VI.7 mg VI 150 mg VIl
( lla + VIIb)
1.3
1.3.1 I |

( - ) mp 305 C( ) -

C,¢H,,0, ESI - MS ( negative) m/z: 315 M -
H ~.'HNMR( DMSO - d, 400 MHz) : 312. 52( 1H
s 5-0H) 10.82(1H brs 7 -0H) 9.73( 1H brs
4°-0H) 9.42(1H brs 3-0H) 7.76(1H d J=
2.0Hz H-2") 7.69(1H dd J=8.8.2.0 Hz H -
6) 6.94(1H d J=2.0Hz H-5") 6.48(1H d
J=2.0Hz H-8) 6.19 (1H d J=2.0 Hz H-6)
3.84(3H s CH,0-3"), ¥
|

1.3.2 | I (

) mp 274 ~278 C -

- CsH,,0, ESI - MS
( negative) m/z:285 M -H ~,'HNMR( DMSO - d,
400 MHz) : §12.47(1H s 5 -0H) 10.96( 1H brs
7-0H) 10.21(1H brs 4 - OH) 9.42( 1H brs
3-0H) 8.03(2H d J=8.8 Hz H-2" 6) 6.91
(2H d J=8.8 Hz H-3"5") 6.44(1H d J=2.0
Hz H-8) 6.18(1H d J=2.0 Hz H-6),

! I
1.3.3 I ] (

) mp 313 ~314 C -

- C,sH,0, ESI - MS
( negative) m/z301 M -H ~.'"HNMR( DMSO - d,
400 MHz) : 812.47(1H s 5 - OH) 10.86( 1H brs
7-0H) 9.37(1H brs 4- - OH) 9.37(1H brs
3°-0H) 9.37(1H br.s 3-0H) 7.66(1H d J=
2.0Hz H-29) 7.54(1H dd J=8.4.2.0 Hz H -
6) 6.88(1H d J=8.4 Hz H-5") 6.41(1H d
J=2.0Hz H-8) 6.19(1H d /J=2.0 Hz H-6) .
"CNMR( DMSO - d, 100 MHz) : §176. 1( C - 4)

164.2 (C-7) 161.0 (C-9) 156.4(C-5) 148.0
(C-4") 147.0(C-2) 145.4(C-3") 136.0(C -
3) 122.3(C-17) 120.3(C-67) 115.7(C -5")
5.115.3(C -2 103.3(C -10) 98.5(C -6)
93.6(C-8) . o7
I o
1.3.4 \Y \Y
) mp >350 C -

- C, H,,0,, ESI - MS
( negative) m/z:551 M -H ~.'HNMR( DMSO - d,
400 MHz) : 313. 11(1H s 5" - OH) 12.97(1H s
5-0H) 10.85(1H brs 7" - OH) 10.30(2H brs
4° 4" -OH) 8.06(1H d J=2.0 Hz H-2") 8.03
(1H dd J=8.8.2.0 Hz H-6") 7.57(2H d J =
8.8 Hz H-2" 6”) 7.13(1H d J=8.8 Hz H -
59 6.91(1H s H-3) 6.79(1H s H-3") 6.76
(1H d J=2.0Hz H-8) 6.70(2H d J=8.8 Hz
H-3" 5") 6.37(1H s H-6") 6.35(1H d J=

2.0 Hz H -6) 3.84(3H s CH,0 - 7).
8-9 N
1.3.5 \Y \Y

mp 307 ~308 °C - -
CyH,0,, ESI — MS( nega—
tive) m/z. 537 M -H ~.'HNMR( DMSO - d, 400
MHz) :$13.19(1H s 5 —OH) 12.88(1H s 5" -
OH) 10.50(3H brs 7 7" 4” —OH) 8.01(2H d
J=8.8Hz H-2"6") 7.96(2H d J=8.4 Hz H -
2" 6") 7.03(2H d J=8.8 Hz H-3"5") 6.9
(2H d J=8.4 Hz H-3" 5") 6.84(1H s H-3)
6.83(1H s H-3") 6.70(1H s H-8") 6.49( 1H
d J=2.0Hz H-8) 6.20(1H d J=2.0 Hz H -

6) -1
\ o
1.3.6 VI M mp 283 ~
285 C - -
: CyHyi5 0y

ESI — MS ( negative) m/z: 537 M - H ~.'HNMR
(DMSO - d, 400 MHz) : 813. 11( 1H s 5" — OH)
12.98(1H s 5 - OH) 10.83(1H brs 7 — OH)
10. 63(2H brs 4- 7" —=0OH) 10.29(1H brs 4" -
OH) 8.01(1H d J=2.8 Hz H-2") 8.01(1H
dd J=9.2.2.8 Hz H-6") 7.57(2H d J=8.8
Hz H-2"6") 7.14(1H d J=9.2 Hz H-5")
6.84(1H s H-3) 6.79(1H s H-3") 6.71(2H
d J=8.8Hz H-3"5") 6.46(1H d J=2.4 Hz



422 26
H-8) 6.39(1H s H-6") 6.19(1H d J=2.0 (3H d J=8.4 Hz H-26) 0.66(3H s H-18) .
Hz H -6). "CNMR ( DMSO - d, 100 MHz): “CNMR( C;D,N 100 MHz) : $140.8( C -5) 121.9
5182.3(C -4") 181.9(C -4) 164.3(C -2) (C=6) 102.5(C -1 of Glc) 78.6(C -5 of Gle)
164.0( C-2") 163.9(C-7) 162.3(C-7") 161.6  78.4(C =3 of Glc) 78.0(C -3) 75.3(C -2 of
(C—-4" 161.2 (C-5) 160.7(C -5") 159.8  Glc) 71.6(C -4 of Glc) 62.8(C -6 of Glc) 56.8
(C-4") 157.6(C-9) 154.9(C-9") 131.8(C - (C-14) 56.2(C-17) 50.3(C-9) 46.0(C -
67) 128.4(C-2" 6") 128.0(C-2") 121.8(C - 24) 42.4(C-13) 39.9(C-12) 39.3(C -4)
39 121.1 (C-17) 120.2(C -1") 116.4(C - 37.4(C-1) 36.9(C-10) 36.3(C -20) 34.2
59 116.0(C -3" 5") 104.2( C -10) 103.9(C - (C-22) 32.0(C-7 8) 30.2(C-2) 29.4(C-
10”) 103.8(C -8") 103.1(C -3) 102.8 (C - 25) 28.5(C-16) 26.3(C-23) 24.5(C -15)

3") 99.0(C-6" 98.9(C -6) 94.2(C -8).

10-12 VI
1.3.7 Vi VI mp >
300 C - -

Cyy Hyg O, ESI — MS ( negative) m/z: 537 M -

H ~.'HNMR( DMSO - d, 400 MHz) : $13.24 ( 1H
s 5”-0OH) 13.00(1H s 5-0OH) 10.84(1H brs
7 -0H) 10.60(2H brs 4° 7" — OH) 10.40( 1H
brs 4” ~OH) 7.97(2H d J=8.8 Hz H-2" 6")

7.91(1H dd J=8.8.2.0 Hz H-6") &7.79( IH
d J=2.0Hz H-2") 7.04(1H d J=8.8 Hz H -
59 6.95(2H d J=8.8 Hz H-3" 5") 6.83(1H
s H-3) 6.79(1H s H-3") 6.63(1H s H-8")

6.47(1H d J=2.0 Hz H-8) 6.19(1H d J=2.0
Hz H-6) .”CNMR( DMSO —d, 100 MHz) : §182.0
(C-4" 181.9(C-4) 164.3(C-2) 164.1 (C -
2") 163.8(C -7) 162.8(C -7") 161.8(C -5)

161.4(C -4") 160.0 (C -5") 159.3 (C -4

157.6 (C -9) 156.6 (C-9") 131.1 (C -6

128.7 (C =2" 6") 127.9 (C -2 121.4 (C -
1) 121.2 (C -1 121.0 (C-3") 116.4 (C -
59 116.2 (C =3" 5") 109.2 (C -10") 103.9

(C-10) 103.9 (C-6") 103.0 (C-3 3") 99.0
(C-6) 94.2 (C -8) 93.7 (C -8"),
10 12-13 V[[
1.3.8 Vla Wa 10%
- Libermann — Burchard
Molish CysH,, O, ESI — MS( neg—

ative) m/z 575 M - H ~.'HNMR ( C;D;N 400
MHz) : 85.35(1H d J=3.6 Hz H-6) 5.08( 1H
d J=8.0Hz H-1of Glc) 0.99(3H d J=6.4 Hz
H-21) 0.94(3H s H-19) 0.90(3H t J=8.0
Hz H-29) 0.88(3H d J=8.4 Hz H-27) 0.85

23.3(C-28) 21.2(C-11) 19.9(C -27) 19.4

(C-19) 19.2(C-26) 19.0 (C-21) 12.1(C-
29) 11.9(C-18) . e
Vla B- 3-0-B-D-
1.3.9 Vilb VI[b 10%
- Libermann — Burchard
Molish C;sHy Oy ESI — MS

( negative) m/z: 573 M —H ~."CNMR( C;D;N 100
MHz) : §147.6( C —=25) 140.8(C -5) 121.9(C -
6) 111.9(C-26) 102.5(C -1 of Gle) 78.6(C -5
of Glc) 78.4(C -3 of Glc) 78.0 (C -3) 75.3
(C=2of Gle) 71.6(C -4 of Glc) 62.8(C -6 of
Gle) 56.8 (C -14) 56.2(C-17) 50.3(C -9)
50.0(C -24) 42.4(C-13) 39.9 (C-12) 39.3
(C-4) 37.4(C-1) 36.9(C-10) 35.8(C -
20) 34.0(C-22) 32.0(C-7 8) 29.9(C -2)
29.7 (C-23) 28.5(C-16) 26.7(C -28) 24.5
(C-15) 21.2(C-11) 19.4(C-19) 19.0 (C -
21) 17.8 (€ -27) 12.2(C=29) 11.9(C-18) .

16 V]]Ib
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*
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o Autodock o
Mitsunobu 1-(3a- ) -123- 1 -(3a- ) - 124-
o MTT A375. A549.
HepG -2 o 14 10 "HNMR."” CNMR
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The design and synthesis of diosgenin anti — tumor derivatives( [I)
ZENG Chun - ling GENG Qian WU Ya —ke FAN Ju - zheng’
( West China School of Pharmacy Sichuan University Chengdu Sichuan 610041 China)

Abstract: OBJECTIVE To design and synthesize the diosgenin derivatives and investigate their antitumor activity in vitro. METH-
ODS The target molecules were designed by Autodock based on the mechanism. 1 — (3o — diosgenin) — 1 2 3 — triazole and 1 —
(3a — diosgenin) —1 2 4 —triazole which then obtained from diogenin via Mitsunobu reaction reacted with different bromide complex
compounds to give a series of salts. The antitumor activity of all the compounds against human malignant melanoma A375 cells human
lung adenocarcinoma A549 cells human hepatoma HepG -2 cells in vitro by MTT assay. RESULTS 10 compounds were new among
these 14 compounds. The structures of the ten new compounds were characterized by 'HNMR " CNMR. All the tested compounds
showed antitumor effects to a certain degree. CONCLUSION  The anti — tumor activity of compounds | and Xl was comparable with
the positive reference substance.

Key words: Diosgenin derivatives; Molecular docking; Synthesis; Antitumor activity
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