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ABSTRACT

The air dried of Epimedium koreanum Nakai was extracted with MeOH and its extractives were
concentrated with a vacuum evaporator. The extractives were fractionated with a series of n-hexane,
chloroform (CHCls), butanol (BuOH), ethyl acetate (EtOAc) and water on a separatory funnel. Each
fraction was freeze dried to give some dark brown powder. The EtOAc and BuOH soluble fractions
were chromatographed on a Sephadex LH-20 column using a series of aqueous methanol and
ethanol-n-hexane mixture as eluents. The isolated compounds were tested with a cellulose TLC
developed with TBA and 6% acetic acid and then visualized on UV lamp or sprayed with
vanillin-HCI-EtOH. The purified compounds were flavonoids and their glycosides, and organic acid
as follows : (+)-catechin, icariin, hyperoside, Ikarisoside A and caffeic acid. The structures of each
compounds were confirmed by 'H-NMR, “C-NMR and Mass spectra. Also, executed qualitative
analysis as use GC/MS(Libraries search) about CHCl; soluble compounds of each part.
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Column chromatography Z 4 A18}7] A Z} Frac-
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£ o]838}o] Libraries search 2 & 1 AEE
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2} MS(Autospec M365 series, Micromass, UK.)E
A18-3}9 52 GC/MS Total Ion Chromatogram(TIC)
2 sasigen 2ae obdsh 2.

& MS ¢ GC
on source : EI, 70eV  Column : HP-SMS(30mx0.25mmx0.25.m)

Ton Source temp. : 2507  Injertor temp. : 200°C
Trap Current : 500uA Oven temp. : 70°C(3min)-10 C/min-280 C (2min)
Scan range : 50-500mfz  Column flow : 1.5 m¢/min, He
Resolution : 3,000 Split ratio=1: 30
Injection volume : 3.040
Solvent off : Sml
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Table 1. The compounds of from E. koreanum

Nakai(leaf).
RT. No. Compounds MW,
1 12 : 46 | Phytol 296

13 : 26 | Methyl palmitate 270
3 13 : 44 | Palmitic acid 256

Table 2. The compounds of from E. koreanum

Nakai(stem)
No.| RT. Compound MW.
1 | 841 | Maltol 126
2 | 8.48 |3-Hydroxy-pentanoic acidmethyl ester| 132
3 | 13.25 | Vanillin 152
4 | 13.59 | 4-Hydroxy-benzeneethanol 138
5 | 14.19 | 4-Hydroxy-benzoic acid methyl ester | 152
6 | 15.17 | Dihydroactinidiolide 180
7 | 17.52 | 1-Methyl-3-{2methylpropylthio]-benzene | 180
8 | 20.11 | Palmitic acid 256
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Table 3. The compounds of from E. koreanum

Nakai(root)

No| RT. Compound MW,
1 | 9 : 22|23 -Dihydro-3,S-dihydroxy-6-methyl4h-pyran-4-one | 144
2 |14 : 04 4-Hydroxy benzeneethanol 138
3 (16 : 39| 3-Amino-4-phenyl-2-butanone 163
4 (17 : 45| 4-Hydroxy-3-methoxy benzeneacetic acid | 196
5 20 : 08 Butyl phthalate 278
6 {28 : 18| Bis(2-ethylhexyl) phthalate 390
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2. & sz 7227

2.1 3138 1(Icariin)

FABMS mj/z : 675[M-HY.

'H-NMR@00 MHz, 5, DMSO-d,) : 0.78(3H,
d, J=6.1 Hz, rha Me), 3.86(3H, s, OMe), 4.00-
5.40(m, sugar protons), 1.65, 1.72(each 3H, H-4",
5", Me), 5.15(1H, brt, J=7.2 Hz, H-11), 6.63(1H,
s, H-6), 7.13(2H, d, J=8.9 Hz, H-3’, 5°), 7.90
(2H, d, J=8.9 Hz, H-2’, 6°), 12.53(1H, s, OH-5).

BC-NMR(100 MHz, 8, DMSO-dy) : 153.2(C-2),
134.6(C-3), 178.5(C-4), 160.4(C-5), 98.3(C-6),

e

160.7(C-7), 108.6(C-8), 158.7(C-9), 105.8(C-10),
120.9(C-1%), 130.9(C-2"), 115.7(C-3"), 160.7(C-4"),
115.7(C-5"), 130.9(C-6"), 21.7(C-1"), 122.5(C-2"),
131.4(C-3"), 25.7(C-4"), 17.7(C-5"), 102.1(tha
C-1), 70.4(rha C-2), 70.6(rha C-3), 69.9(tha C-4),
71.1¢tha C-5), 18.1(tha C-6), 100.8(glu C-1),
73.6(glu C-2), 769(glu C-3), Tl4(glu C-4),
77.4(glu C-5), 60.9(glu C-6), 55.3(OMe).

2.2 3gE 2(Caffeic acid)
EIMS mjz : 180 [M]".
lH-NMR(400 MHz, §, MeOH-dy) : 6.27(1H, d,

caffeic acid(2)

HyCy .., CHj
o

(+)-catechin(5)

Figure 1. Compounds isolated form the Epimedium koreanum Nakai.
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J=15.7 Hz, H-8), 6.87(1H, d, J=8.1 Hz, H-5),
7.03(1H, dd, J=19, 8.1 Hz H-6), 7.17(1H, d,
J=19 Hz, H-2), 7.54(1H, d, J=15.9 Hz, H-7).

BC.NMR(100 MHz, 8, MeOH-d)) : 127.97(C-1),
115.42(C-2), 146.74(C-3), 149.16(C-4), 116.71(C-5),
122.87(C-6), 146.36(C-7), 116.15(C-8), 168.86(acid
C=0).

2.3 33}HE 3(Hyperoside)

FABMS m/z : 465[M+H]".

"H-NMR(400 MHz, 5, Acetone-d¢) : 3.4~40
(sugar protones), 5.22(1H, d, J=7.8 Hz, anomeric),
6.25(1H, d, J=1.6 Hz, H-6), 6.54(1H, d, J=18
Hz, H-8), 6.95(1H, d, J=8.5 Hz, H-5"), 7.60(1H,
dd, J=2.1 and 8.5 Hz, H-6"), 8.09(1H, d, J=2.08
Hz, H-2").

BC.NMR(100 MHz, 8, Acetone-ds) : 158.2(C-2),
135.4(C-3), 178.9(C-4), 162.3(C-5), 99.6(C-6),
165.5(C-7), 94.6(C-8), 157.8(C-9), 105.2(C-10),
122.2(C-1°), 115.7(C-2"), 145.3(C-3), 149.5(C-4),
117.8(C-5"), 122.2(C-6"), 105.1(gal C-1), 72.7(gal
C-2), 74.6(gal C-3), 69.1(gal C-4), 76.5(gal C-5),
61.3(gal C-6).

24 #3HE 4(Ikarisoside A)

FABMS m/z : 501[M+H]".

'H-NMR(400 MHz, 6, DMSO-d;) : 0.83(3H, d,
J=6Hz, Me-5"), 1.63 and 1.69(6H, brs, 2x
Me-11), 3.18(2H, m, H-4" and H-5"), 3.36 and
343(2H, br dd, J=7 and 14 Hz, 2xH-9), 3.51(1H,
br dd, J= ca 4 and 8 Hz, H-3"), 401(1H, br,
H-2"), 5.17(1H, gt, J=1 and 7 Hz, H-10), 5.30(1H,
d, J=1.5 Hz, H-1"), 6.32(1H, s, H-6), 6.93(2H, d,
J=9Hz, H-3' and H-5"), 7.77(2H, d, J=9Hz, H-2’
and H-6’).

BC.NMR(100 MHz, 6, DMSO-dy) : 156.3(C-2),
133.6(C-3), 177.2(C-4), 158.2(C-5), 97.9(C-6),
160.8(C-7), 105.5(C-8), 153.1(C-9), 103.7(C-10),
120.3(C-17), 129.8(C-2"), 114.9(C-3"), 159.2(C-4"),

114.9(C-5%), 129.8(C-6"), 21.7(C-1"), 121.8(C-2"),
130.3(C-3"), 17.6(C-4"), 25.2(C-5"), 101.5(rha
C-1), 69.8(rha C-2), 70.2(tha C-3), 70.3(rha C-4),
71.0¢tha C-5), 17.3(tha C-6).

2.5 3}8E 5((+)-Catechin)

'H-NMR(400 MHz, 5, MeOH-d,) : 2.50(1H,
dd, J=8.1, 16.1 Hz, Hy-4), 2.84(1H, dd, J=5.4,
16.1 Hz, He4), 3.97(1H, m, H-3), 4.56(1H, d,
J=75 Hz, H-2), 5.85(1H, d, J=2.2 Hz, H-6),
592(1H, d, J=2.2 Hz, H-8), 6.71(1H, dd, J=1.8,
8.1 Hz H-6"), 6.76(1H, d, J=8.0 Hz, H-5),
6.83(1H, d, J=1.8Hz, H-2").

BC-.NMR(100 MHz, 8, MeOH-d,) : 28.94(C-4),
69.23(C-3), 83.27(C-2), 9591(C-8), 96.69(C-6),
101.22(C-10), 115.66(C-2"), 116.49(C-5"), 120.46
(C-6"), 132.63(C-1°),.146.64(C-4"), 146.66(C-3"),
157.33(C-7), 158.00(C-5), 158.25(C-9).
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