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Aktnct-Two new flavonol glycosidcs were isolated from Epimediwn sagitfarwn besides the known flavonol 
glycosidcs, icariin and icarisid 1. On the b&s of spectral analyses, the structures of the compounds were determined to 
be anhydroicaritin-3-&x-rhamnosidc and icaritin-34-a-rhamnoside. 

Ih-TRODUClION 

TIK aerial parts of Epimedium spp. (‘Yin-Yang-Huo’ in 
Chinese) have been used as crude drugs in China and 
Japan. The species are distributed in China (16 spazia) 
[ 13, Japan (nine specks), Europe, the Middk East and the 
Himalayas. At present, E. brevicomwn. E. sugirrorw, 

E. pubescens, E. Koreanum, E. grandiporum var. thumber- 
gianwn and E. cremewn arc mainly used as ‘Yin-Yang- 
Huo’ in China and Japan. Constituents of Epimedium 
have been reported as tlavonoids 12-131, alkaloids 
(magnoflorinc) [ 14,lS J and lignans [ 163. For the investi- 
gation of the chcmotaxonomy of the genus Epimcdium, we 

now report a preliminary study of the chemical con- 
stituents of E. sugirforum (Sicb. et Zucc.) Maxim. Two new 
llavonol glycosidcs (1 and 2) were isolated from the aerial 
parts, together with two other flavonol glycosides, icariin 
(3) and icarisid I (4). 

RESULTS AND Dl!XU!SSlOlri 

The EtOAc soluble portion of the 35 % EtOH extract 
was chrornatographcd on silica gel to give four major 
compounds. These compounds responded to the Molisch 
and Shinoda (Mg- HCI) test. 

Compound 1, mp 20>204” was obtained as yellow 
needles. Elemental analysis indicated the mokcuhr for- 
mula as C17H,00,0. Its IR spectrum showed a strong 
absorption band at I650 cm- ’ for a chclatai clarbonyl 
group. The UV spectrum of 1 in McOH showed absorp- 
tion at 271 (band II), 310 and 350 sh (band I) nm, which 
indicated a sugar reslduc at C-3 in the llavonol skekton 
[ 173. The bathochromic shift of band I with AICI,/HCI 
(58 nm) IS a characteristic feature of a S-hydroxy-3-G 
substituted flavonol. The bathochromic shift of band II 
(IO nm) with AcONa ako indicated the presence of an 
unsuhtitutcd hydroxy group at C-7 1173. The batho- 
chromic shift of band I (IO nm) with NaOMe suggested 
that no free 4’-hydroxy group existal in ring B [ 171. The 
‘H NMR spectrum showed five protons in the aromatic 
region; a singkt at 6.37 (IH) assignabk to the A ring 
proton and a set of ortho coupkd doubkts at 67.12 and 
7.96 (each ZH, J = 9 Hz) to the 4’-substituted Aevonc. 

Furthcrmorc. a signal of a methoxy group was observed at 
3.89 ppm. In the EI mass spectrum, six major fragments 
were appeared at m/z 368.353,3 13,300, I65 and 135. The 
fragment at m/z 368. which corrcspoodcd to the aglycone 
moiety of 1, suggested the prcscna of three hydroxyls, 
one rncthoxyl and one y,ydimethylallyl group in the 
aglyconc. Another fragment indicated that the methoxyl 
group was attached at C-4’ (m/r; B,’ ) and that tbc y;/- 
dimethylallyl group was at C-6 or C-8 in ring A. The large 
bathochromic shift (58 nm) in the prcscncz of AICI,/HCI 
showed that the y.~dimethylallyl group was attached at 
C-8. On the basis of above data, the aglycone of com- 
pound 1 was confirmed to be 8-~;~dimethylallyl-4’- 
mcthoxy-3.5.7~trihydroxyflavone (anhydroicaritin) [S]. 
In the “C NMR, a rhamnosyl moiety was confirmed in I 
(see Tabk 1). Consequently. the structure of 1 was 
elucidated to be anhydroicaritin-3-Ou-rhamnosidc. 

Compound 2_ mp 238 -239^ was obtained as a yellowish 
brown powder. The IR, ‘HNMR, UV spectra were 
closely similar to those of 1. However, in the mass 
spectrum, the fragment corresponding to its aglycone 
appeared at m/z 386. The fragment ion at m/z 368 could be 
produced by loss of Hz0 from the fragment at m/z 386. 
Consequently. it was considered that 2 was substituted 
with a CH,CH,CH(OH)Mc, instead of a TJ- 
dimethylallyl group at C-8. The fact was further continned 

R'O 

1 R'- --CH,CH=C(CH,), , R’=rham. R’=H 

2 R’= --CH,CH,CHOH(CH,)z. R’ - rham. R’ - H 

3 R” -CH&H=C(CH, 12. R’ = ham. p = (;Ic 

4 R’- -CH,CH =C(CH,), . R’ - H. R’ - Glc 
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Abrhact-Pyrrok-3carbamidine has ban isolated and identified as the kthal constituent of N~embergia 
hippomanica 

INlRODUcrION 

NierembPrgio hippomonico Micrs. is an Argentinian plant 
toxic to livestock. Since the last century there are records 
of the plant being poisonous IO cattk, sheep, goats, horses 
and rabbits in Argentina. Attempts to identify the toxin 
and pharmacological tests with guinea-pigs, dogs, toads, 
pigeons and gastcropods have bctn reviewed [I]. 
However no success was achieved in the isolation and 
ldcntificatlon of the toxic constituent(s). 

Death may occur some hours after eating the plant and 
IS preceded by symptoms of diarrhoea, midriasis, loco- 
motor ataxia. excitement, weakened heart action, dys- 
pnoca. and strong convulsions. On autopsy, acute cases 
showed evidence of gastro-intestinal irritation and hyper- 
aemia of brain and mcningcs. Some of these symptoms 
may be exphmed by the identification of sympathomi- 
mctic j?-pbenethylamincs [Z]. pentacyclic triterpenes [2] 
and a parasympatholytic tropane alkaloid 133 which we 
have previously reported. But none of tfxse and other 
compounds we isolatal[47] accounted for the lethality 
observed by Ingestion of the plant. 

*Research members of the NatIonal Research Council of 
ArgcntiM (CONICETI. 

t To whom correspondem should be add&. 

In the present paper the novd pyrrok-3-W 1 
is reported as the lethal principle of this plant. The 
structure was clucidatcd by cbcmical and spectroscopic 
methods. Toxicity was monitored by i.p. injection in mice. 

RESL LT!5 ASD DISCUSSION 

The methanolic cxtrac~ of whole plants of N. hippo- 
manica was toxic to mice when injected i.p. Therefore, this 
extract was successively percolated on polyamide with 
chloroform, water and methanol. Only the aqueous 
percolate was lethal to mice. Fractionation bgsed on 
toxicity kd to an Ehrlich positive fraction that was further 
chromatographcd on a Bio-Gel P-2 column [8]. Further 
purification kd to compound 1. Upon alkaline hydrolysis 
of 1. pynolc-3xarboxylic acid and ammonia were 
obtamed. 

The ‘H NMR spectrum of 1 showed an ABX system of 
the pyrrolic protons (I,, = 1.4, I,, = 1.4 and J,, 
- 2.8 Hz). “C NMR spectral data were in compktc 
agreement with the structure 1, on the basis of published 
chemical shifts of rclatbd pynolic compounds [9]. Both 
spectra suwtcd a 3-substituted pyrrok and the latter’ 
indicated the presence of an amidinc carbon (160.3 ppm). 
Moreover, the mass spectrum of 1 showed the mokculer 
ion a1 m/z 109 and main fragments a( m/z 93.66 and 43 
(Scheme 1) indicalive of an amidinc group. This fact was 


