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R h B YE T T MEEY, BUGE TR E
HEE N 2,3,4,6,7- T H AR (1) 4,5, -
THRIHE-2,3,6 -=HHHE-9,10-—HIE(2) 5,7,4'
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i (R BRI AR A FRA R s ) ODS(50 wm,
120 A, HAS YMC 227 ) ;Sephadex LH-20( 3% [H GE
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(FESEPEE ) K ODS FF kT 238 A il 2 e 2 v AH €2,
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gk LA 1.
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+ MS 3, AT RE 206 m/z:329.1 [M+H,
HE 3750 328, 78 '"H-NMR(500 MHz, CD;0OD)
WX, v LA E] 5 A5 & SR F15 45 :6 7.19
(1H, s, H-1), 7.30(1H,s, H-8), 7.52(1H, d, J =
8.5 Hz, H-10), 7.57(1H, d, J=8.5 Hz, H-9), 9.03
(1H, s, H=5); 7EHmig X ] LI ) 5 A F 40
Fi 5% 8397(3H,s,7-0CH;),397(3H,s,3-0CH,),
3.98(3H,s,2-0CH;),3.99(3H,s,4-0CH;), 4.01(3H,
s,6-0CH;)., 7E “C-NMR(125 MHz, CD,0D )i I}

HO

B 14 AR5 AR :6 1066(C-1),1532(C-2),
143.8 (C-3), 152.7(C-4),108.9 (C-5),150.2(C-6),
149.6 (€ -7),109.7 (C-8),127.3 (C-9),126.0 (C -
10),119.7(C -4a),125.6 (C-4b),128.9 (C-8a)
1312(C-10a), LAK 5 A HAEMF 5 :6 56.2(2-0CH3),
61.7(3-0CH;),61.1(4-OCH3),56.4 (6-OCH;)Fil 56.3
(7-OCH3). 'H."C-NMR jE&%dE 5 3Cmk xR0, 2%
FAR—FKEEY 1 0 2,3,4,6, - HAFETE,
a2 HEITEIEH R, ZE THE. 7E1E
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(500 MHz, CD;OD ) {47 X, o] LA 2] 3 455 &
A5 :56.60(1H, s, H-1), 6.80(1H, d, /= 8.0 Hz,
H-8),6.84(1H, d, J = 8.0 Hz, H-7); 75 15 3% X 1] LA
NI 3 — B8 i &5 1155+ 8 2.61(4H, br s, H-9,
10) % 3 HEILFE 55 8 3.82 (3H, s, 3-0OCH,),
3.87 (3H, s, 2—OCH,), 3.88(3H, s, 6-0OCH;), 7F “C-
NMR (125 MHz, CD;0D) 3% I B 12 AR 1 55 77
A5 5+ 105.6 (C-1), 153.4 (C-2), 137.8 (C-3), 148.3
(C—4), 142.6 (C-5), 149.0 (C-6), 110.8 (C-=7), 120.2
(C=8), 116.4 (C—4a), 122.4 (C—4b), 133.8 (C -8a) #Il
137.7 (C-10a), LA K2 2 gt AN 3 4 H A5 5
3 31.6 (C-9), 32.7 (C-10), 56.8 (2-OCH,), 61.2 (3-
OCH.)#1 56.5 (6-OCH;). 'H."C-NMR %45 SCiik
X RA SRR 3 OB 2 4,5, -2

B1 &% 1~7 48

Fig.1 Structures of compounds 1~7
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5'),7.81(2H,d, J=8.5 Hz,H-2',6') , 3 A] Wi 5] 34~
P 5 B JlT15 58 6.41(1H,s,H-6),6.51 (1H,
s,H-3),6.64(1H,s, H-8); 7 H1 =373 X ] LA WL ) %)
3ANHE LT 715 5.6 3.85(3H,s,5-0CH; ), 3.86
(3H,s,4'-0CH;),3.90(3H,s,7-0CH;) . 7F "C-NMR
(125 MHz,CD,0D) % [ H B 1 AR SEAS 5
8179.9(C-2); 14 A AHLN B 05 F il {55 :8107.1(C—
3),163.4(C-4),162.0(C-5),97.4(C-6),166.4(C -
7),942 (C-8),109.1 (C—4a),161.2 (C-8a),124.3
(C-1"),129.0(C-2",6"),115.5(C=3",5") Fil 164.1
(C=4"); B ] W2 3 A~ 455 :656.6
(7-0CH;),56.5 (4’ -OCH;) F1 56.0(5-OCH;)., 'H.
BC-NMR JE55H 5 SOk o) BRI, 28 AR — 55, 25
&3 R 5,7,4-=HEEAFILEFEGTR,

WEY 4. B OTEIEH R, I THE. 7E1E
BT ESI-MS §iH, Al ARSI 57 25 0 miz
342 9[M+H]*, #EM H 4> F 54 342, 7F 'H-NMR
(500 MHz, CD:0D )i i3 X, T LAWLI 2] 2 4 &) {37
e EHEAMS S :66.45(1H,d, J=2.0 Hz) F1 6 6.66
(1H,d,J=2.0 Hz)43 50 6 7 Fl 8 13 &5 5 (K37 X
AT WRINE] B 3R —2H AA'BB B E A5 :67.05
(2H,d,J=9.0Hz,H-3",5'),8.05(2H,d, J=9.0 Hz,H-
2',6"), &7~ B XU ; AR, i w] W 3 4 4~
AR 55 :63.77(3H,s,3-0CH;) ,3.87(3H, s,
4'-0CH,;),3.90 (3H,s,5-0CH;) 1 3.91(3H,s,7 -
OCH;). 7F “C-NMR(125 MHz,CD,0D )i I H{3H &%
il T AN FOBR (55 26 155.3(C-2),141.9(C-3),
176.0(C-4),162.3(C-5),97.1(C-6),166.3(C-7),
93.8(C-8),160.3(C-9),109.8(C-10),123.9(C-1"),
131.1(C-2",6"),115.1(C=3",5")F1 163.2(C-4"), LA
Ko 4 MHEHEAES .6 60.3(3-0CH;),56.6(5-0CH;) ,
56.6(7-0CH;) 1 56.0(4'—=OCH;) ., 'H . BC-NMR j&4k
P 55 SCHRG RRN, S5 SRR — 30, SE b B 4 h
3,5,7,4" DY AL

a5 AR, S TE . TEIEET
ESI-MS 3, ARSI 05 miz:207.1[M+H],
HEM > 75K 206, 78 'H-NMR(500 MHz,CD;0D)

TEARS X, AT A2 —2H ABX 5 &SR 55 .6
6.78(1H,d,J=8.0 Hz,H-5),7.70(1H,dd, J=2.0,8.0 Hz,
H-6),7.74(1H,d, J=2.0Hz, H-2) ; & 1] L) U %)
1 MEELES:85.32(1H,t,J=7.5Hz, H-2' ); TE & %
XA] LU 21— 20 g D5 S 8L 15 %5 :6 3.29(2H,, m,
H-1") K2 A-HEEFES 8 1.72 (3H,s,H-4"),
1.75(3H,s,H-5"), "C-NMR(125 MHz,CD;0D)ji I~
L 6 ANAH I Y5 T E = :8122.5 (C-1),132.5
(C-2),129.4(C-3),166.1(C-4),115.3(C-5)F
130.5(C-6) ;1 DEIEDR(F 5 6170.5(C-7), —H 5=
% RIS S §29.0(C-1"),123.3(C-2"),133.7(C-
3'),17.9(C-4"),26.0(C-5") . 'H."C-NMR ¥ 54 5
SCHROG B0 5 R — 30, e B 5 b 452
Fo3-FN IR HR .
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179. 1 [M+H]*, #E U H 4 F o~ 178, 7E 'H-NMR
(500 MHz, CD;OD )47 X, AT LA 2] —2H AA’
BB B HA 155 :8 6.81(2H,d, J=9.0Hz, H-3',
5'),7.46(2H,d,J=9.0Hz,H-2" ,6" ), & — % ) X0
Af5%5:66.32(1H,d, J=16.0 Hz,H-8),7.62(1H,d,
J=16.0 Hz ,H-7) ; E ik Hhafs v S 2] 1 A F AR AE
5.6 3.35(3H,s,9-0CH;), 7F “C-NMR(125 MHz,
CD,0OD) % [ 3L 6 A AHN 1Y 05 iR 5 :6127.3
(C-1),131.2(C-2,6),116.9(C-3,5),161.3(C—4),
— XRS5 :6146.8(C=7),115.4(C-8),1 HREE
el 6168.7, LUK 1 AHEIE(FS 6 49.9, 'H.C~
NMR 58585 5 SCrRxt BE s, g8 LA — 30, % e 4k
EY 6 A-FR LR R

WEY 7 HEITEIEM KR, ZE THE., 7E1E
BT ESI-MS 3, ] UL S 5T 25 T miz .
173.1 [M+H]*, #EMHS> TR 172, 7 'H-NMR
(500 MHz, CD;OD ) {537 X, AT LA 2] — 21 f2 =X
WA T1ES .6 5.95(1H,dd, J=1.5,16.0 Hz, H-2),
6.90(1H,dd, J=5.0,16.0 Hz, H=-3) ; &1 34 A] Wi i
.85 0.91(3H,t,J=7.0 Hz,H-9),1.33(4H,m, H-
6,8),1.35(2H,m,H-7),1.54(2H,m,H-5) ,4.21
(1H,dd, J=5.0,11.0Hz, H-4 ), 7£ “C-NMR( 125 MHz,
CD,0D )i [ 3 2 A AHR AR 55 :6121.1(C-2) ,
152.7(C-3),71.7(C-4),37.6(C-5),26.2(C-6),23.9
(C-7),32.9(C-8),14.4(C-9); Wik A A 1 K
HemfE 5 6170.2(C-1), 'H."C-NMR 1% 5 Sk
X HRUOL S5 IR — 3, Sk B 7 o 4-7R -
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Isolation and identification of chemical constituents from Epimedium brevicornu Maxim.
CHAI Shi-wei, LIU Fang
(The First Affiliated Hospital of Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China)
Abstract: [Objective] To investigate chemical constituents from the leave of Epimedium brevicornu Maxim. [Methods] The compounds
were purified by solvents extracting and several column chromatography, including silica gel, Sephadex LH-20, ODS and preparative
HPLC. Their structures were identified by MS and NMR spectra. [Results] Seven compounds were separated from 95% ethanol (V/V)
(1), 4,5-dihydroxy-2,3,6-trimethoxy-9,10-
dihydrophenanthrene (2), 5,7,4" -trimethoxy-4-phenylcoumarin (3), 3,5,7,4’ -tetramethoxyflavone (4), 4-hydroxy-3-prenylbenzoic acid

extract of E. brevicornu and identified as 2,3,5,6,7-pentamethoxy-phenanthrene

(5), 4-Hydroxycinnamic acid methyl ester (6), and (2E)-2-nonenoic acid, 4-hydroxy (7). [Conclusion] Compound 1~7 were obtained
from genus of Epimedium for the first time.

Key words: Epimedium brevicornu Maxim.; chemical constituent; structural identification





