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Cham ical constituents of B idens bipinnata (II)
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Abstract: Object To study the chemical constituentsof B idens bipinnataL - M ethods Islation and
purification were carried out on silica gel, ODS olunn, and Sephadex LH-20, HPLC, identified by
physicochanical properties and structurally elucidated by gpectral analysis. Results From nBuOH extract
of B. bipinnata, 12 compounds w ere obtained and identified as 6-O-8D -glucopyranosyl-6, 7, 3', 4'-
tetrahydroxyaurone (1), 6-0-(6"acetyl-BD -glucopyranosyl)-6, 7, 3', 4'-tetrahydroxyaurone (1I),
quercetin  3-0-BD -glucopyranoside (III), quercetin 3-O-ocL -rhamnoside (1V), is-okanin 7-0-BD -
glucopyranoside (V), esculin (VI), (E)-2-hexenyl O-BD -glucopyranoside (VII), n-hexyl O-fD -
glucopyranoside (VII), isopentyl O-BD -glucopyranoside (IX), n-butyl O-oD -fructofuranoside (X), n-
butyl O-BD -fructofuranoside (XI), n-butyl O-BD -fructopyranoside (XII) . Conclusion Al of these
compounds, except I and V, areobtained from the plant for the first tine.
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Uppsala (Silica gel
60F 254) (RP-18F2s4) M erck
W aters 5Ci-AR-1l ODS (10 mm %
250 mm),Waters 5 9 Silica (10 mm x 250
mm);
2
4kg, 2 95%
50 g ( -
) ODS ( - ), HPLC-ODS
silica 12
3
I: (M eOH), mp
202 204  Molish
D- I 'HANMR
“CANM R ‘” [(z)-6-
0-pD - -6,7,3,4- "F
, I
II: (M eOH),M olish
D -
I 'HNMR “CNMR =
(z)-60-(6" -pD - )-6,7,
3,4- g ,
6-0-(6" -BD -
)-6,7,3,4- g
I (M eOH),M olish
HCIM g
D - FABM S (pos) m/z: 465[M +
1]+ C21H 20 12, 464 'HNM R
(cDOD) & 6.19(1H, br. s, H-6), 6.38(1H, br. s,
H-8); A , 2
A

7.72(1H, br.s,H-2'),6.86(1H,d,J= 8.0
Hz H-5),7.58(1H, br.d,J= 8.0Hz H-6');

B , 3
B 3, 4-
1 5.25(1H,d,J=7.0HzH-1")
Il “CNMR (2l
-30-BD - ,
11 -30-BD -

IV: M eOH) mp 250 252
yHCIM g
L- 'HNMR
(CDLOD) & 6.20(1H, d,J= 1.8 Hz, H-6), 6.36
(1H,d,J= 1.8Hz H-8),7.33(1H,d,J= 2.1 Hz
H-2'), 6.90 (1H, d,J= 8.5 Hz, H-5'), 7.30 (1H,
dd,J=8.5,2.1HzH-6'),5.34(1H,d,J= 1.5Hz,

;M olish

H-1") o - ;0.93(3H,d, J=
6.1HzH-6") IV *CNMR
[2] -3-0-0 -
, I\ -3-
O-ot -
V: M eOH),mp 240 242
,Molish ,HCIM g
D - 'HNMR

(CDOD) & 5.38(1H, dd,J= 12.2,3.0 Hz, H-2),
2.65(1H, dd, J= 16.8, 3.0 Hz, H-3a), 3. 11 (1H,

dd,J= 16.8,12.2 Hz, H-3h), C
1 2 2 3 7.22(1H, d,
J=8.6HzH-5),6.85(1H,d,J= 8.6 Hz, H-6),
A ,
A

6.91(1H,d,J= 1.6 Hz,H-2),6.73(1H,d,J= 8.2
Hz,H-5),6.77(1H,dd,J= 8.2,1.6 Hz,H-6')

B , 3
) B 3’1
4'- 4.80(1H,d,J= 7.3 Hz H-1")

BCNMR: 79.2 (C-2), 43.4 (C-3), 191.1 (C-4),
116. 6 (C-5), 108.9 (C-6), 150.5 (C-7), 135. 1 (C-
8), 150. 7(C-9), 116. 6 (C-10), 129.8(C-1'), 114.5
(C-2'), 145.6 (C-3'), 145.1 (C-4"), 115.2 (C-5'),
118.0(C-6'), 101.4 (C-1"), 73.2(C-2"), 75.7 (C-
3", 69.6(C-4"), 77. 2(C-5"), 60. 6(C-6")

V. ®CNMR 31 -7-
0-D - :
: A C-5
117.9, B C-6
116. 6, \Y%
'H-'"H COSY HMQC 5 116.6
A 5 ,  0118.0
B 6' , 5,6
\Y4
_7.0 _ﬂ.D -

VI: (M €OH), mp 204 206
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,Molish ,
D - 'HNMR
(CDOD) & 6.20(1H, d, J= 9.3 Hz, H-3), 7.82
(1H,d,J= 9.3Hz H-4);

3 4 ; 7.42(1H, s,H-5), 6.79
(1H, s,H-8); ,
5 8 ;4.83(1H,d,J= 7.3
Hz, H-1) BD- 3.71
(1H, dd,J= 12.0,6.0 Hz, H-6'a), 3.93 (1H, dd,
J=12.0,2.3HzH-6'b) VI “CNMR
[4]
, VI
VI M olish
D - 'HNMR

(CDOD): 4.09(1H, ddd,J= 11.9,6.9,1.2 Hz, H-
la), 4.30(1H, ddd, J= 11.9, 5.8, 1.2 Hz, H-1b),
5.59 (1H, dddt, J= 15.3,6.9, 5.8, 1.4 Hz, H-2),
5.74 (1H, dtt, J= 15.3, 7.0, 1.2 Hz, H-3), 2.03
(2H,tdd,J= 7.3,7.0,1.4 Hz, H-4), 1. 42(2H, qt,
J=7.3,7.3HzH-5),0.96(3H, t,J= 7.3 Hz H-
6),4.28(1H,d,J= 7.6 Hz, H-1'), 3.65 (1H, dd,
J=11.9,9.5Hz H-6'a), 3.85(1H, dd, J= 11.9,
2.3Hz, H-6'b) “CNMR: 70.8(C-1), 127.4(C-
2), 135.8(C-3), 35.4(C-4), 23.3(C-5), 14.0(C-
6), 103.0(C-1'), 75.1(C-2'), 78.2(C-3'), 71. 7(C-

4'),78.0(C-5'), 62.8(C-6') VI “CNMR
'HNM R 5] (E)-2-
0-fD- ,
VI (E)-2- O-
BD - DQF-COSY
HMQC (E)-2- 0-BD -
“CANMR :
2 3
VII: ,Molish
D - 'HNMR

(CDOD) & 3.53(1H, dt, J= 9.5, 7.0 Hz, H-1a),
3.88 (1H, dt, J= 9.5, 7.0 Hz, H-1b), 1.61 (2H,
ddt,J= 7.0,7.0,7.0 Hz, H-2), 1. 35- 1.40(2H,
m, H-3), 1.30- 1.35(2H,m, H-4), 1.30- 1.35
(2H,m,H-5),0.90(3H, t,J= 7.0 Hz,H-6), 4. 24
(H,d,J= 7.6 Hz,H-1'), 3.16 (1H, dd, J= 9.2,
7.6 Hz,H-2'),3.66(1H,dd,J= 11.7,5.3Hz,H-6'
a), 3.85 (1H, dd, J= 11.7, 2.1 Hz, H-6'b)
BCNM R (CDOD) & 70.9(C-1), 30.8(C-2), 26.8

(c-3), 32.8(C-4), 23.6(C-5), 14.3(C-6), 104. 4
(c-1),75.2(c-2'), 78.2(C-3), 71.7(C-4'), 77.9

(c-5'),62.8(C-6') VII
O-BD -
IX: ,Molish
D - IX
“CNMR HNMR tel
0-BD - ,
IX 0-pD-
X: ,M olish
D- 'HNMR

(CDOD) & 3.52(1H, dt,J= 9.2, 6.4 Hz, H-1a),
3.61(1H, dt,J= 9.2, 6.8 Hz, H-1b), 1.51- 1.57
(2H,m,H-2),1.37- 1.43(2H,m,H-3), 0.92(3H,
t,J= 7.3Hz,H-4),3.61(1H,d,J= 11.9Hz H-1'
a),3.70(1H,d,J= 11.9 Hz H-1'b), 4.04(1H, d,
J= 4.9Hz,H-3),3.89(1H, dd,J= 7.0, 4.9 Hz,
H-4'), 3.83(1H, ddd, J= 7.0,2.8,4.9 Hz, H-5'),
3.62(1H,dd,J= 12.0,4.9 Hz,H-6'a), 3. 75 (1H,

dd,J=12.0,2.8 Hz,H-6'b) “CNMR
1 X ®CNMR (7
O-0D - ,
X O-oD -
HMQC ,DQF-COSY oD -
) o
D- 3,45
XI: ,M olish
D- 'HNMR

(CDOD) & 3.48(1H, dt,J= 9.2, 6.7 Hz, H-1a),
3.68(1H, dt,J= 9.2, 6.9 Hz, H-1b), 1.49- 1.55
(2H,m,H-2),1.35 1.41(2H,m,H-3),0.92(3H,
t,J= 7.5Hz,H-4),3.52(1H,d,J= 11.6 Hz, H-1'
a),3.65(1H,d,J= 11.6 Hz,H-1'b), 4. 09 (1H, d,
J= 7.9Hz,H-3),3.91(1H, dd, J= 7.9, 7.6 Hz,
H-4'),3.67- 3.75(1H,m,H-5'),3.57(1H, dd,J =
11.4,7.2 Hz,H-6'a), 3.67- 3.75(1H,m,H-6'b)
“CANMR 1 XI
O-8D-
XII: ,M olish

D- 'HNMR
(CDOD) & 3.49(1H, dt,J= 9.2, 6.4 Hz, H-1a),
3.52(1H, dt,J= 9.2, 7.0 Hz, H-1b), 1.53- 1.59
(2H,m,H-2),1.35 1.44(2H,m,H-3),0.93(3H,
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t,J=7.3Hz,H-4),3.69(1H,d,J= 11.5Hz, H-1'
a),3.74(1H,d,J= 11.5Hz H-1'b), 3.90(1H, d,
J= 9.8Hz H-3),3.78(1H, dd,J= 9.8, 3.5 Hz,
H-4'),3.82- 3.84(1H,m,H-5),3.65(1H,dd,J =
12.3,2.0Hz,H-6'a), 3.75(1H, dd, J= 12.3, 1.5

Hz,H-6'b) “CANMR 1 XII
“CNMR (&) 0-pD-
XII O-BD-
HMQC DQF-COSY BD -
1 X Xl
Table 1 “C-NV R data of canpounds X- XII
X XI XII

1 62.0 62. 2 61.7

2 33.4 33.4 33.3

3 20.4 20.2 20.5

4 14. 2 14. 3 14.3

1 61.7 62.1 63.6

2' 108. 8 105. 2 101.6

3 83.3 78.6 70.8

4 78.6 77.4 71.6

5 84.0 83.4 71.1

6 62. 7 65.0 65. 2

1 BD-
l’,3’,4’,5’,6’
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1 Introduction

Cordyceps sinensis (Berk.) Sacc. is a parasitic
fungus on the larvae of L eidgptera. The fruiting
bodies of C. sinensis have been used as food and
tonic herbal medicine for a variety of dieases for

centuries, naned Dong-Chong-Xia-Cao in
mandarin. C. sinensis extract has been used for the
treatment of hyperglycania, hyperlipidemia,

* : 2003-12-20

2.

430068)

regiratory and liver diseases, renal dysfunction,
renal failure™, and its antioxidant properties have
aloo been widely used. The extract of C. sinensis
has been show n to increase the level of high-energy
phoghates in mouse liver™™ and steroidogenesis',
superoxide disnutase activity in red blood cell
(RBC), and to decrease plasna malonedialdehyde
and oxygen free radicals in older patients. Recent



