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SUTCHUENOSIDE A: A NEW KAEMPFEROL GLYCOSIDE FROM THE 
AERIAL PARTS OF EPIMEDIUM SUTCHUENENSE 

MILUO MIZUNO,* MUNEKALU I I N U M A ,  TOSHIYUKI TANAKA, HIKOBUMI YAMAMOTO, 

Department of Pharmacognosy, Glfu Pharniaieutrrai Unrutrsity. 6-1 Mitahwa-higashi 5 rhome, Glfu 502, Japan 

and ZHI-BEN Tu 

Wuhan Institute of Botany, AcadPmia Sinica. Wuhan 430074, Hub, China 

ABSTRACT.-In addition to six known flavonol glycosides (kaempferol-3-0-rhamnoside, 
kaempferol-3,7-0-dirhamnoside, quercetin-3-0-glucoside, icariin, diphylloside B, and epime- 
din C), a new kaempferol glycoside, named surchuenoside A [I], was isolated from the leaves of 
Eprmdium sutchuenense. The structure was characterized as kaempferol 3-0-a-~-(4-0- 
acetyl)rhamnopyranoside-7-O-a-~-rhamnopyranoside. 

Species of the genus Epimedium (Ber- 
beridaceae) are generally characterized 
by the presence of glycoside derivatives 
of desmethylanhydroicaritin (8-y,y-di- 
methylallyl-3,5,7,4’-tetrahydroxyfla- 
vone), such as diphylloside B, and anhy- 
droicaritin (8-y,y-dimethylallyl-3,5,7- 
trihydroxy-4’-methoxyflavone), such as 
icariin and epimedin C (1-4). Recently 
glycosides lacking the y , y-dimethylallyl 
group in their aglycones, such as kaemp- 
ferol or quercetin, have been isolated 
from some Epimedium species (5). It is in- 
teresting to survey chemotaxonomically 
the glycosides in Epimedium species to 
determine whether the presence of the 
y ,y-dimethylallyl group is related to 
their medicinal potency. In order to ac- 
cumulate more chemical information on 
the genus Epimedium, the constituents of 
Epimedium sutchuenense Franch., growing 
in Wuhan, China, were investigated. 
The structural elucidation of a new 
kaempferol glycoside is described in the 
present paper. 

An EtOAc-soluble portion of the 
95% EtOH extract of the aerial parts of 
E .  sutchuenense was chromatographed on 

0 - rha! OAc 
OH 0 

1 

Si gel using CHCI3/MeOH and CHCI,/ 
MeOH/H20 systems to give 1 and six 
known flavonol glycosides. 

Compound 1, obtained as a pale yel- 
low powder, showed uv absorption 
bands at 265, 315 sh, and 345 nm. 
Bathochromic shifts, on addition of 
AICI, and NaOMe, indicated the pres- 
ence of free hydroxyl groups at C-5 and 
C-4’, respectively. On the basis of a 
fragment ion (m/z  286) in the eims and 
H-nmr signals 16 6.55 and 6.87 ( l H ,  

each d ,  J = 2  Hz) assignable to A ring 
protons; 6 7.03 and 7.85 (2H, each d ,  
J = 9 Hz) assignable to B ring protons), 
the aglycone moiety of 1 was identified 
as kaempferol. The products of acid hy- 
drolysis of 1 produced kaempferol and 
rhamnose. In the H- and ”C-nmr 
spectra, two rhamnose residues, the 
anomeric protons of which were ob- 
served at 6 5.36 and 5.64 in a broad 
singlet, were exhibited. These findings 
suggested that the two rhamnoses were 
attached at different positions; that is, 
they were not in a rhamnosylrham- 
noside. A carbon signal (6 158.0) as- 
signed to the C-2 of the aglycone was 
shifted to lower field than the C-2 of 
kaempferol itself (6 146.8) by ca. 8 
ppm. The anomeric proton (6 5.36) 
caused a cross peak with H-2’ and H-6’ 
in the NOESY spectrum. A methyl sig- 
nal of rhamnose was observed at 6 0.78  
in the IH nmr (1). These findings sup- 
ported the fact that one of the rhamnoses 

1 

1 
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was located at C-3. The remaining 
rhamnose unit, therefore, should be 
bonded to C-7, as was supported by the 
chemical shifts of H-6 and H-8 (6 6.55 
and 6.87), which were at rather lower 
field than those of kaempferol (usually at 
6 6 .20  and 6.40). Accordingly, 1 was 
considered to be a derivative of 
kaempferol-3,7-dirhamnoside. 

The presence of an acetyl group in 1 
was suggested by the following spectral 
data: {M - HI- at m/z 619 in the nega- 
tive ion fabms, 1710 cm-' in the ir, a 
singlet at 6 1.99 in the 'H nmr, and 6 
2 1.0 (quartet) and 169.9 (singlet) in the 

C nmr. By the 'H-'H COSY, all pro- 
tons of the rhamnose at C-3 could be 
clearly assigned (see Experimental). 
Among them, a proton at C-4 (6 4.78) of 
the rhamnose appeared downfield by 
about 1.5 ppm, indicating that the 
acetyl group was esterified with a hy- 
droxyl group at the C-4 of rhamnose, 
which was linked at the C-3 of kaemp- 
ferol. By the data described above, the 
structure of 1 was concluded to be 
kaempferol- 3-0-a-~-(4-0-acetyl)rhamno- 
pyranoside-7-0-a-~-rhamnopyranoside 
and named sutchuenoside A. 

The known compounds were deter- 
mined to be kaempferol-3-0-a-~-rham- 
nopyranoside, kaempferol-3,7-O-a-~- 
dirhamnoside, qUetCetin-3-0-p-D-glU- 
copyranoside, icariin, diphylloside B, 
and epimedin C by direct comparison 
with authentic samples. 

It is a conspicuous feature of E .  sutch- 
e n m e  that the species predominantly 
contains flavonol glycosides, the agly- 
cones (such as kaempferol and quercetin) 
of which are free of the Y,Y-dimethyl- 
allyl group upon comparison to other 
Epimediurn species (4). 

I +  

EXPERIMENTAL 

PLANT MATERIAL.-klVeS Of E .  sutchuenense 
were collected at Lichuan, Hubei Province in May 
1989. Voucher specimens have been deposited in 
the Herbarium of the Wuhan Institute ofBotany. 

EXTRACTION AND ISOLATION.-The dried 
and pulverized aerial parts (2.7 kg) were extracted 

four times with 95% EtOH at room temperature. 
After concentration, the combined extract (184 
g) was suspended in H,O, and extracted with 
EtOAc and u-BuOH successively. The EtOAc 
layer was subjected repeatedly to cc on Si gel with 
CHC1,-MeOH (3: I ) ,  and CHC1,-MeOH-H,O 
(13:7:2:) (lower phase) systems to give 1 (180 
mg), kaempftrol-3-rhamnoside ( 1  10 mg), 
kaempferol-3,7-dirhamnoside ( 100 mg), querce- 
t1n-3-glucoside ( 16 mg), icariin (50 mg), diphyl- 
loside B (35 mg), and epimedin C (30 mg). 
Diphylloside B and epimedin C were also ob- 
tained from the n-BuOH layer by the same proce- 
dures. 

SUTCHENOSIDE A [l].-A pale yellow pow- 
der: eims (rel. int.) nilz 286 (loo),  121 (24); 
negative ion fabms mlz [M - HI-  619,473,43 1, 
285; i r  v max (KBr) 17 10, 1650 cm- I; uv A max 
(MeOH) 265, 315 sh, 345, (+NaOMe) 268, 
382, (+AICI,) 275, 300, 350, (+AICI,/HCI) 
275, 300,343, (+NaOAc)266,3 15 sh, 345; 'H 
nmr (270 MHz, DMSO-d, assigned by ' H - ' H  
COSY) 8 0.78 (3H, d , j = 6  Hz, Me-6"). 1.21 

TABLE 1. "C-nmr Data of Comwund 1 .' 

Carbon 

c-2 . . . . . . . . . . 
c - 3  . . . . . . . . . . 
c-4 . . . . . . . . . . 
c-5 . . . . . . . . . . 
C-6 . . . . . . . . . . 
c-7 . . . . . . . . , . 
c-8 . . . . . . . , . . 
c-9 . . . . . . . . , . 
c- 10 . . . . . . . . . . 
c-1 '  . . . . . . . . , . 
C-2', -6' . . . . . . . . 
C-3', - 5 '  . . . . . . . . 
c-4' . . . . . . . . . . 
c- 1" . . . . . . . . . . 
c-2" . . . . . . . . . . 
c-3" . . . . . . . . . . 
c-4" . . . . . . . . . . 
c-5" . . . . . . . . . . 
c-6" . . . . . . . . . . 
c- 1"' . . . . . . . . . . 
c-2"' . . . . . . . . . . 
c-3"' . . . . . . . . . . 
c-4"' . . . . . . . . . . 
c-5"' . . . . . . . . . . 
C-6"' . . . . . . . . . . 
COCH . . . . . . . . 
COCH, . . . . . . . . 

Parts per million 

158.0 
134.3 
177.8 
160.9 
99.6 

161.7 
94.7 

156.1 
105.8 
120.2 
115.4 
130.7 
160.3 
101.5 
70.0 
67.9 
73.2 
68.0 
17.1 
98.5 
69.9 
70.3 
71.7 
70.2 
18.0 
21.0 

169.9 

"Measured in DMSO-$. All carbons were as- 
signed by 'H-'H and 'H-13C COSY experi- 
ments. 
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(3H, d, ] = 6 Hz, Me-6“’). 2.08 (3H, s ,  Ac), 
3.27-3.30(2H,rn,H-4“’,-5”), 3.43(1H,rn ,H-  
5”’), 3.64 ( I H ,  rn, H-3’”). 3.70 ( l H ,  rn, H-3”), 
3.92 ( I H ,  br s, H-2”’), 4.10 ( l H ,  br s, H-2”), 
4 .78 (1H,  t , J =  10Hz,H-4”),4.93(1H,s,3”’- 
OH), 5.03 ( l H ,  3”’-OH), 5.05 ( l H ,  s,  4”’-OH), 
5.26 ( I H ,  s, Y’-OH), 5.36 ( I H ,  br s, H-l”) ,  
5.41 ( l H ,  2”-OH), 5 .64(1H,  brs ,  H-l”’),6.55 
( l H , d , J = > H z ,  H-6), 6 . 8 7 ( 1 H , d , / = 2 H z ,  

(2H, d , J  = 9 Hz, H-2’,  -6’), 10.39 ( l H ,  s, 4‘- 
OH), 12 .64(1H,s ,  5-OH); ”CnrnrseeTable 1. 

H-8). 7.03 (2H, d , J = 9  Hz, H-3’, -5’). 7 .85 
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