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Abstract: Aim To investigate the chemical constituents of the thizomes of Anemarhena
asphodeloides Bunge. Methods  The compounds wer separated by means of solvent extraction,
chromatography on absorbent resin SP825 and silica gel C; mpeatedly, and their stuctures were
elucidated on the basis of chemical methods and spectral analyses ( FAB-MS,' H NMR,13 C NMR,] H-H
COSY). Results Six steroidal saponins were isolated from the thizomes of Anemariena asphodeloides
Bunge. They were identified as (255) -26-O-B-D-glucopyranosyl-22-hydroxy-5B-fiurostane-28, 3B, 26-triol-
3-0-B-D-glucopyranosyl-(1 - 2)-B-D-galactopyranoside ( timosaponin N, 1), timosaponin E, ( 2),
(258) -26-0-B-D-glucopyranosyl-22-me thoxy-5 B-fu rostane-28, 38, 26- triol-3-O-B-D-glucopymnosyl-(1 - 2) -
B-D-galactopyranoside ( timosaponin O, 8), timosaponin E, (4), ( 25R)-26-0-B-D-glucopyranosyl-22-
hydroxy-5a-furostane-2a, 38, 26-triol-3-O-B-D-glucopyranosyl-( 1 —» 2) -[ B-D-xylpyranosyl-(1 » 3) ]-B-D-
glucopyranosyl-( 1 — 4 )-B-D-galactopyranoside ( purpureagitosid, 5 ) and marcogenin-3-O-B-D-
glucopyranosyl-(1— 2) -B-D-galactopyranoside (6). Conclusion Compound 1 and compound 8 are new
compounds, and compound 5 was isolated from the thizomes of Anema rihena asphodeloides Bunge for the
first time.
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[1,2]
2

6 ,  (25S)-26-
0-B-D- -22- -5B- -28, 3B, 26-
-3-0-B-D- -(1- 2)-B-D-
( N, 1), E (2),(255)-26-0-8-
D- -22- -5B- -28, 3B, 26- -
3-0-B-D- -(1- 2)-B-D- (
0,3), E, (4), (25R)-26-0-8-D-
-22- -5a- -2a, 3B, 26- -3-0-B-
D- -(1-2)-[ B-D- -(1-3) 1
B-D- -(1- 4)-B-D- ( pur
pureagitosid, 5) marcogenin-3-O-B-D-glucopyranosyl-
(1- 2)-B-D-galactopyranoside ( 6) . 1
3 , 5
1.
1 , Liebe mann-Burchard
Molish ,  Ehrlich
, 1 FAB-MS
OH

Ri=-OH R,=H Ry;=H
Ri=-H R,~-OH Ry=H
Ri=-OH R,=H R;=-CHj
Ri=-H R,~OH Rs;=CHj;

B W N =

m/z 959.5[ M + Na] ,919.5[M +H - H,0]",
757.5{M+H - H,0-162]",595.4{] M +H - H,O0 -
162 - 1621, 433.4[ M +H - H,O - 162 - 162 -

16271, 1 3 ,415.5
[433.4- H,0]", 1 C-3,C-22, C-26
"H NMR " C NMR

CisHyOy. 'H NMR(GD;N) & 0.84
(3H,s,18-CH,),0.95(3H, s,19-CH, ), 1.02(3H, d,
=6.6 Hz 27-CH,), 1.29 (3H, d, ] =7.0 Hgz
21-CH, ) 4 ;6 4.80(1H,
d,J=7.7 Hz),4.98(1H,d, ] =7.7 Hz),5.27(1H,
d,J] =7.7 Hz) 3
"CNMR &103.5,106.3,105.2 3
,6110.7 C-22
. A
, '"H NMR,'H- H COSY, HSQC

1 26 6:3.48(1H, dd, | =
7.0,9.3 Hz, 26-Ha), 4.07( 1H, m, 26-Hb),
Aab=0.59 >0.57, Agrawal PK
25 RS 2
25 S HMBC ,60.84(H-18)

§64.0(C-17), 56.3(C-14), 41.2(C-13),

Figure1 Stmuctures of compounds 1- 6
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40.6( C-12) , 80.95(H-19) §37.1
(C-10),40.7(C-9),36.6(C-5), 40.4(C-1) , 8
1.02(H-27) §75.4(C-26),28.4(C-24),34.5
(C-25) , 61.29(H-21) §64.0(C-17),
41.5(C-20),110.7( C-22) , §54.80
(H™1), 4.98(H'-1), 5.27(H"-1) §75.4
(C-26),82.1(C-3),81.9(C'-2)
1 : (255) -26-0-B-D- -22-
-5B- -2B, 38, 26- -3-0-B-D- -
(1- 2)-B-D- ,
1 , N.
3 , Liebe mann-Burchard
Molish ,  Ehrlich
, 3 FAB-MS

m/z973.4[ M +Na] ,919.4[ M +H - CH,OH ]",
757.5/ M +H - CH,OH - 162]",595.3[ M +H -
CH,OH - 162 - 1621, 433.2[ M +H - CH,OH -
162 -162-162]", 415.2[ M +H - CH,OH - 162 -

162-162 - H,0]" ; 3
, C-3, C-22, C-26
"H NMR " C NMR C, Hy Oy .

"H NMR( G,D;N) & 0.77(3H, s, 18-CH, ), 0.95
(3H,s,19-CH,),1.04(3H, d, ] =6.8 Hz 27-CH, ),
1.30(3H,d, ] =7.0 Hz 21-CH,) 4
,53.25 22
,5:4.84(1H,d, ] =7.7 Hz),4.98(1H,d, [ =7.7
Hz),5.27(1H, d, ] =7.7 Hz) 3
;" C NMR  6:103.4,106.2,105.1
3 ,8112.7 C22
,847.4  C22
. K
, "H NMR,' H- H COSY, HSQC
3 26 :83.51(1H,
dd, ] =6.8,9.4 Hz, 26-Ha), 5 4.09(1H, m, 26-Hb),
Aab=0.58 >0.57, (a3
25 S HMBC ,50.77( H-18)
§64.5(C-17),56.3(C-14),41.3(C-13),40.6
(C-12) , 60.95(H-19) §37.1(C-10),
40.6(C-9), 36.6(C-5), 40.1 (C-1) , 81.04

(H-27) §75.2(C-26), 28.2( C-24), 34.5
(C-25) ,61.30(H-21) §64.5(C-17),
41.4(C-20),112.7( C-22) , 54.80
(H™1), 4.98 (H'-1),5.27(H"1) §75.2

(C-26),81.9(C-3),81.8(C'-2)

3 : (25S5)-26-0-8-D- -22-
-5B- -28, 3B, 26- -3-0-B-D-
-(1- 2)-B-D- ,
3 , 0.
5 , Liebe mann-
Burchard Molish , Ehrlich

>

FAB-MS m/z1 253. 4] M +Na] ,1 213.4[ M +
H-H,0] ,1081.4[M+H-H,0-132]",919.4
[M+H-H,0-132-162]1",757.3[ M+H - H,0 -
132-162-162],595.3[ M +H - H,O - 132 - 162 -
162-162] ,433.3 M+H - H,O-132-162 - 162 -
162-162] ,415.3[ M +H - 2H,0- 132 - 162 - 162 -
162-1621", 5 5 , 1

, 4 ,

, C-3,C-22,C-26
"H NMR " C NMR Cy Hyy Oy .
"H NMR( C,;D,N) & 0.69 (3H, s, 18-CH, ), 0.85
(3H,s,19-CH,),0.97(3H, d, ] =6.6 Hz, 27-CH, ),
1.31(3H,d, ] =7.0 Hz 21-CH,) 4

, 8 4.80(1H,d, ] =

7.7 Hz),4.91(1H,d, ] =7.9 Hz),5.21(1H,d, ] =
7.9 Hz),5.24(1H,d, ] =7.9 Hz),5.58(1H,d, | =

7.9 Hz) 5 . "C NMR
5 5a- [ & 44.7(C-5),13.4
(C-19) ]. & 103.3,104.7,104.8,105.0,105.0
5 ,5110.6
C-22 ,
s 16 F-gitonin
F' , 17 ~27
EIGT ,
A, B, C F-gitonin F s
E ] ,
"H-' H COSY 5 26

:83.61(1H,dd, ] =6.8,9.4 Hz, 26-Ha), &
3.94(1H, m, 26-Hb), Aab =0.33 <0.57,

4 25 R
5 : (25R) -26-0-B-D- -
22- -5q- -2a, 38, 26- -3-0-B-D-
-(1- 2) [ B-D- -(1- 3) ]-B-D-
-(1- 4)-B-D- ,

Digita lis purpurea L. purpureagitosid !

. C NMR 1.
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Waters 2695 Alliance Separa-
tions Module, Empower Pro ;
Cs (250 mm x4.6 mm,5 Hm), Phenomenex C
(250 mm x 10 mm, 8 Hm); : Alltech ELSD

: Apollo

1

2000, 1100 C, :2.4 L min" .
Micromass ZabSpec
Varian™" INOVA 600 ,
SP825 (
) (O ODS-A(12 nm,

50 Hm, YMC )
GFE,;, ( ) : -

- (65:35:10) ; : Ehrlich (

),10%

b
Anema rhena

asphodeloides Bunge.,

1
3 kg, 3, ,
(315 g). 20% ,  SP825
, 25% ,50% ,80%
, 50% 80% ,
, SI(70 gy SII(110 g). SI(10 g)
SP825 R -
, 35%  40%
, SFI(2.3g) SF2(1.5g). SF2(1.3 g)
Cjs , - ,50%
,53% 1(42 mg) 2(29
mg);55% ,
( - 9011) , 3(25 mg)
4(21 mg). SIF1(1.0 g) 35% ,
Cy , - , 50%
, 5(81 mg). SII(10 g)
SP825 55%, 65%, 75%
90% , 75% Cs ,
80%  85% - , 85%
10 ~13 6(305 mg).
2
1 , Liebemann-
Burchard Molish , Ehrlich

C,s H,, O,y , FAB-MS ( positive-
mode) m/z 959.5[ M + Na] ', 919.5[ M + H -
H,0]" ,757.5{ M +H - H,0-162]",595. 4] M +H -

H,0-162-162] ,433.4{M+H - H,0-162-162 -
1621, 415.5{ M+H - H,OXx2-162-162-162]";
"H NMR( C,D,N) & 0.84(3H, s, 18-CH, ), 0.95
(3H,s,19-CH,),1.02(3H, d, ] =6.6 Hz, 27-CH, ),
1.29(3H,d, ] =7.0 Hz, 21-CH,),3.48(1H, dd, | =
7.0,9.3 Hz, 26-Ha), 4.07 (1H, m, 26-Hb), 4.80
(1H,d, J=7.7 Hz),4.98(1H,d, ] =7.7 Hz),5.27

(1H,d, J=7.7 Hz);"” C NMR 1.
2 , Liebemann-
Burchard Molish , Ehrlich

C,;s Hyy Oy, FAB-MS ( positive-
mode) m/z 959.4[ M + Na] , 919.4[ M +H -
H,0]",757.3[M+H - H,O0-162]",595.2[ M +H -
H,0-162-162]",433.2[M+H - H,O- 162 - 162 -
162]1,415.2[ M +H - H,O x2 - 162 - 162 -
16217 ;'H NMR( G, D;N) & 0.95(3H, s, 18-CH, ),
1.02(1H, d, ] =5.9 Hz 27-CH; ), 1.03(3H, s, 19-
CH,),1.31(1H,d, J =7.0 Hz, 21-CH; ), 3.48(1H,
dd, ] =6.8,9.2 Hz, 26-Ha), 4. 08 (1H, m, 26-Hb) ,
4.81(1H,d,J=7.7 Hz),4.89(1H,d, ] =7.5 Hz),

5.27(1H,d, ] =7.7 Hz);" C NMR 1.
EI[S]
3 , Liebemann-
Burchard Molish , Ehrlich

Cy His Oy, FAB-MS ( positive-
mode) m/z 973.4[ M + Na] , 919.4[ M +H -
CH,OH ] ,757.5[M +H - CH,OH - 162", 595.3
[M+H- CH,OH - 162 -162]", 433.2[ M +H -
CH,OH - 162-162-162]",415.2[ M +H - CH, OH -
162-162-162- H,0] ;'H NMR(C;D;N) & 0.77
(3H,s,18-CH,),0.95(3H, s,19-CH, ), 1.04(3H, d,
] =6.8 Hz 27-CH,),1.30(3H, d, ] =6.96 Hz 21-
CH,),3.25(3H,s,22-OCH, ) ,3.51(1H, dd, ] =6.8,
9.4 Hz, 26-Ha), 4.09(1H, m, 26-Hb), 4.84(1H, d,
J=7.7Hz),4.98(1H,d, ] =7.7 Hz),5.27(1H, d,
J=7.7 Hz);"” C NMR 1.

4 , Liehemann-
Molish , Ehrlich

C, Hyg O,y , FAB-MS ( positive-

mode) m/z 973.4[ M + Na] , 919.4[ M + H -

CH,OH ]",757.3[ M +H - CH,OH - 162]",595.3

[M+H- CH,OH - 162 - 162 ]",433.3[ M + H -

CH,OH - 162- 162 - 1621 ,415.3[ M +H - CH, OH -

Burchard
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162-162-162- H,0] ;'H NMR(C;D;N) & 0. 88
(3H,s,18-CH,),1.02(3H,s,19-CH, ), 1.04(3H, d,
] =6.8 Hz, 27-CH, ), 1.16(3H, d, ] =7.0 Hz 21-
CH,),3.20(3H,s,22-OCH, ) ,3.51(1H, dd, ] =7. 4,
9.0 Hz,26-Ha), 4. 08 (1H, m, 26-Hb), 4.84( 1H, d,
J=7.7Hz),4.89(1H,d, ] =7.7 Hz),5.27(1H, d,
J=7.9 Hz);"” C NMR 1.
E2[8]
5 , Liebemann-
Molish , Ehrlich
C,s Hy, Oy, FAB-MS ( positive-
mode) m/z1 253.4[ M +Na] ,1 213.4[ M +H -
H,O0] ,1 081.4f]M+H - H,O0-132]",919.4[ M +
H-H,0-132-1621,757.3[ M +H - H,0 - 132 -
162-162]1",595.3[M+H - H,O0- 132 -162 - 162 -
1621 ,433.3[M+H - H,O- 132 - 162 - 162 - 162 -
1621 ,415.3[ M +H - H,Ox2-132-162-162 -
162-162]; '"H NMR (C,D;N) & 0.69(3H, s,

Burchard

18-CH, ), 0.85(3H, s, 19-CH, ), 0.97(3H, d, ] =6.6
Hz 27-CH,),1.31(3H,d, ] =7.0 Hz 21-CH, ), 3. 61
(1H, dd, ] =6.0, 9.5 Hz, 26-Ha), 3.95(1H, m,
26-Hb),4.80(1H, d, ] =7.7 Hz),4.91 (1H, d, | =
7.9 Hz),5.21(1H,d, ] =7.9 Hz),5.24(1H, d, ] =7.9

Hz),5.58(1H,d, ] =7.9 Hz);"” C NMR l.
6 , Liebemann-
Burchard Molish , Ehrlich

G, Hy, Oy, , FAB-MS ( positive-
mode) m/z 779.2[ M + Na] , 757.3[M +H ]",
595.2[ M +H - 1621, 433.2[ M + H - 162 -
1621 ,415.3[ M+H -162-162- H,0] ;'H NMR
(C,D,N) & 0.78(3H, s, 18-CH,), 0.94(3H, s,
19-CH;), 1.06 (3H, d, ] =6.6 Hz 27-CH, ), 1.13
(3H,d, ] =7.0 Hz, 21-CH, ), 4.98(1H, d, ] =7.7
Hz),5.27(1H,d, ] =7.7 Hz) ;" C NMR 1.

marcogenin-3-0O-B-D-glucopyrano-

syl-(1- 2) -B-D-galactopymnoside[g]

Table1 " C NMR chem ical shifts of compounds 1 - 6 ( § in pyridine-d; )

Position 1 2 3 4 5 6 Position 1 2 3 4 5 6
1 40. 4 31.2 40.1 31.0 45.6 40.6 Gal'-1 103.5 102.5 103.4 102.5 103.3 103.4
2 67.3 27.2 67.2 27.2 70.8 67.2 2 81.9 81.9 81.8  81..9 72.6 82.0
3 82.1 75.5 81.9 75.5 84.3 81.9 3 75.2 75.3 75.3 75.0 75.1 77.0
4 32.0 31.0 31.9 31.1 34.1 31.9 4 69.8 69.9 69.8 69.9 79. 4 69.8
5 36.6 37.1 36.6 37.1 44.7 36.6 5 77.0 76.6 77.0 76.6 75.8 76.9
6 26.3 27.0 26.3 27.0 28.1 26.8 6 62.0 62.2 62.0 62.2 60.6 62.0
7 26.8 26.8 26.8 26.8 32.3 26. 4 Glc"-1 106.3 106.2 106.2 106.2 104.8 106.3
8 34.8 36. 4 34.8 34.6 34.6 36. 4 2 77.0 76.9 77.0 76.9 81.1 75.2
9 40.7 40.5 40.6 40.4 54.4 41.4 3 78.1 78.0 78.1 78.1 87.0 78.0
10 37.1 35.5 37.1 35.4 36.9 37.1 4 7.7 71.8 71.8 71.8 70. 4 7.7
11 21.4 21.2 21.3 21.1 21.4 21.4 5 78.5 78.5 78.5 78.5 78.2 78.5
12 40.6 41.2 40.6 41.9 40.1 40.2 6 62.9 62.8 62.9 62.9 62.8 62.9
13 41.2 41.3 41.2 41.3 41.1 40.9 Gl 104.8
14 56.3 60.9 56.3 61.0 56.3 56.3 2 75.5
15 32.4 79.1 32.1 78.7 32.4 32.1 3 78.5
16 81.2 91.8 81.5 91.8 81.3 81.3 4 71.4
17 64.0 61.5 64.5 62.0 63.9 63.0 5 78.7
18 18.7 18.1 16.5 17.8 16.8 16.6 6 63.0
19 23.9 24.2 23.9 24.2 13.4 23.9 Xyl"1 105.0
20 4.5 40.9 41. 4 40.7 40.7 42.5 2 76.1
21 16.5 16.5 16. 4 16.5 16. 4 14.9 3 77.6
22 110.7 110.4 112.7 112.4 110.6 109.7 4 70. 4
23 37.1 37.1 31.0 31.2 37.2 26.3 5 67.3
24 28.4 28.4 28.2 28.3 28.4 26.2 Glc™1 105.2  105.2 105.1 105.1 105.0
25 34.5 34.5 34.5 34.5 34.3 27.6 2 75.2 75.2 75.0 75.2 75.2
26 75. 4 75.3 75.2 75.3 75.3 65.2 3 78.6 78.7 78.7 78.7 78.6
27 17.5 17.5 17.5 17.6 17.5 16.3 4 7.7 71.8 71.8 71.8 71.7
OCH, 47.7 47.4 5 78.5 78. 4 78.5 78. 4 78.5
6 9 8 9 9 9

62. 62. 62. 62. 62.
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