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Megastigmane Sesquiterpenes and Phenylpropanols from Epimedium
pseudowushanese
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Abstract: In order to understand the chemical constitutents of Epimedium pseudowushanese B. L. Guo, seven
compounds, including two megastigmane glycosides and four phenylpropanols were isolated from water extracts
of the aerial part of. E. pseudowushanese. On the basis of the spectral data, they were identified as icariside
B6 (1), megastigman-5-ene-3,9-diol 3-0-a-L-rhamnopyranosyl-(1—6)-B-D-glucopyranoside (2), eugenol
rutinoside (3), 2-hydroxy-1-(4-hydroxy-3,5-dimethoxyphenyl)-1-propanone (4), 2,3-dihydroxy-1-(4-hydroxy-
3,5-dimethoxyphenyl)-1-propanone (5), 2,3-dihydroxy-1-(4-hydroxy-3-methoxyphenyl)-1-propanone (6),
dihydroconiferyl alcohol y-O-a-L-rhamnopyranoside (7). Among them, compounds 2 and 7 were new. All
compounds were obtained from this plant for the first time.
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PRSI A YL B U s AT 1G58 0 I RE ) A
G PE PR A2 HE MR, FEARAE Ay T, X AR L
TRRAEIRAE R T A WXL AR 1L 2R AR 5T
B AR AAR LR 2 TGV 0 Al 2 o
filt, FATRT b E 3R 022 o it AT TR . A
SCARIA P AY megastigmane M AR A BESS AT o

1 AR
1.1 #F#

AR 1112 £ 22 (Epimedium pseudowushanese B.
L. Guo)Hty b-&R73 7" F 5tM B AR g , th) M T IE245)1
A R R BT 58 AR

1.2 13§

12 G AR F Bruker DRX-400 58 S 4% mg At
A, LAY LA Be(TMS) ) AR AE 5 ESTMS H
API 2000 LC/MS/MS (& [# Applied Biosystems 2+
FIA ), R, BRI .

1.3 ZEFNSE

X BE R 1.16~1.24 (50°C)HETE, INA L BEZE
FrBEE N 70%, B, §E T, U AR AN
JER 1.06~1.14 (50°C), - JEMEMAE , FHK TR, 157K
VR 4.0 kg o FHZ/K BERR I LA A4 K s A )
FEERFR TR LB ANIE T B4y BIAEHR 3 IR, &9 R
MUAIR T e 46 1551 2,82 £ i T 43 (361.0 @) FTIE
TRERES3(901.0 g).

PR T AR Ay 2 RE AR JE AT, LA AT
ME(100:0~60:40)H6 Ji P& i, £ 18 4 28 TLC ki £,
A IF 3 A LU 4> 15 E) 10 44143 E1I~E10,
1 E2 (10.5 g) 5 22 1E AR AR AL JZ AT, DL S 05 -HE
(100:0~98:2) % FE Ve M , 15 21 41 4 E2-1~E2-6, E2-3

)
1

DA R 5 590 T 245 15 BIR B  HUR &5 ik &
Y1 4 (9 mg);E4 (70.0 @) 2 1EMRERCAEJZHT, LUA T
fik- PN (952 5~50: S04 FE kL , A3 I 3 s AH AL 3 43
15340 5 E4-1~E4-10, Hrh E4-8 (2.0 )& R AHKE
B HE 2 Mr(10% H E)4E 1k 75 24k 59 6 (25 mg);
E4-11 {R4a0E AT AL EDTTE A2 5 (15 me).
E6 (70.0 )2 IEARREWCAT 2T, LA 5 -TN Fi(90: 10~
60:40YB6 BE VI , & I 32 AL 2045 220 43 E6-1~
E6-9. H b B6-7 28 A A e Ak 2 BT, LA 7K
(10%~70%)HEA 746 BE VR, B s 32 53 05 01 5
535 LL HPLC (35% W Es)alifh, il 8 i 22 BEEAE 2
W32 b &9 7 (29 mg). E6-8 L AHRERAEIZHT,
DL 7K (20%~60%) 4 B2 Bk i, T 1% 3 AR o0&
IFJE A 912, HPLC (40% W B2k, 15 34k 54
1 (15 mg). E7 (66.0 g% IEMRERAE)ZHT, LA 5-H
15(90:10~60:40YBE FEVE , 155112 43 E7-1~E7-9., Hirp
E7-4 X HPLC (45% FE)alifkA3 2t 4% 3 (20 me).

IE T RERNE Ty S e A 24T, LS 05 -H
(100:0~60:40)46 B2 e Mt , G IF 3= aSARBLAL 7015 31 20
/3 B1~B12, H:f B6 (5.12 @)% Je Mok I A )2 T,
DL - 7K (20%~70%) 6 BE BRI , 45 3 s 20
J& L HPLC (38% H ) FIEE e AE Z A ali ik, 75 314k
&Y 2 (26 mg).

1.4 ZEHEE

'ﬂﬁ'l%%l E@*ﬁj{,ﬁ¥iﬁj‘7 C19H3207;
[a]® —65.3° (¢ 0.25, MeOH); ESIMS m/z: 407 [M +
CI], 779 [2M + CI], 395 [M + Na]’, 411 [M + K]’;
"H NMR (400 MHz, DMSO-d): 5 4.24 (1H, d, J = 7.4 Hz,
Glc-1), 3.61 (1H, d, J = 11.1 Hz, H-3), 2.02 (3H, s,
H-10), 1.48 (3H, s, H-13), 0.91 (6H, s, H-11, 12); °C
NMR (100 MHz, DMSO-d): & 208.9 (C-9), 136.4
(C-6), 124.7 (C-5), 100.9 (Glc-1), 77.0 (Glc-5), 76.8
(Glc-3), 73.8 (Glc-2), 70.9 (C-3), 70.4 (Glc-4), 61.5
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Fig. 1 Structures of new compounds 2 and 7
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(Glc-6), 46.2 (C-2), 43.9 (C-8), 38.8 (C-1), 37.6 (C-
4), 29.9 (C-10), 29.7 (C-12), 28.4 (C-11), 21.8 (C-7),
19.8 (C-13). iR %d 5 SCHR[8H B — 2, il 4
G 1 IR B6,

&2 H B AR 73X CsHluO,
[a]’3 —40.0° (¢ 0.25, MeOH); ESIMS m/z: 519 [M —HJ,
555 [M + CI], 543 [M + Na]; 'H NMR (400 MHz,
DMSO-d,): & 4.56 (1H, d, J = 1.0 Hz, Rha-1), 4.24
(1H, d, J = 7.8 Hz, Glc-1), 3.81 (1H, d, J = 11.3 Hz,
H-3), 2.22 (1H, dd, J = 16.4, 4.9 Hz, H-4), 2.05 (2H,
m, H-7), 1.91 (1H, dd, J = 16.4, 11.3 Hz, H-4), 1.74
(1H, m, H-2), 1.57 (3H, s, H-13), 1.33 (1H, m, H-2),
1.12 (3H, d, J = 6.2 Hz, Rha-6), 1.05 (3H, s, H-10),
0.98 (3H, s, H-12), 0.96 (3H, s, H-11); "C NMR (100 MHz,
DMSO-d,): 5 137.1 (C-6), 123.2 (C-5), 101.5 (Glc-1),
100.6 (Rha-1), 76.7 (Glc-5), 75.0 (Glc-3), 73.4 (Gle-
2), 72.0 (Rha-4), 71.5 (C-3), 70.7 (Rha-2), 70.5 (Rha-
3), 70.2 (Glc-4), 68.2 (Rha-5), 66.9 (Glc-6), 66.3 (C-
9), 46.2 (C-2), 39.7 (C-1), 38.7 (C-4), 37.2 (C-8), 29.5
(C-12), 28.1 (C-11), 24.1 (C-7), 23.4 (C-10), 19.4 (C-
13), 17.9 (Rha-6).

"HNMR 7R 4 (558 1.57 (s, 3H, H-13),
1.05 (s, 3H, H-10). 0.98 (s, 3H, H-12). 0.96 (s, 3H,
H-1D)JAT 1 AR U550 424 (d, /= 7.8 Hz,
1H, Gle-1)], “C NMR F1 DEPT % 1, 5 7% 1 /> 7 %4
FEILAE % 8 101.5 (Gle-1), 76.7 (Gle-5). 75.0 (Gle-3).
73.4 (Gle-2), 702 (Glc-4). 66.9 (Glc-6), iX LL 50 5 5
megastigman-5-ene-3,9-diol 3-O-B-D-glucopyranoside” ”
AL 454 HSQC i, #fi 22 8 71.5 (C-3)F1 66.3 (C-9)
AR LR, §29.5 (C-12), 28.1 (C-11), 23.4
(C-10)F1 19.4 (C-13) i HI 3, §46.2 (C-2). 38.7 (C-
4). 24.1 (C-7) F137.2 (C-8) W H %, § 137.1 (C-
6). 1232 (C-5). 39.7 (C-1)4 Zfk., M HMBC H
Al LLVEREMELE) § 4.24 (1H, d, J = 7.8 Hz, Gle-1) 5
8 71.5 (C-3)MYAH AT 5, B o il A B2 15 45 7E C-3
3738 3.81 (1H, d, J = 11.3 Hz, H-3) 5 C-5.5 0.98 (3H,
s, H-12)#10.96 (3H, s, H-11)5 C-6 (A X552 M
WEELE S, 6 . BRILZ AN, 'H A PC NMR H1if
R 1A BRZARERLS 518, 4.56 (1H, d, J = 1.0 Hz,
Rha-1), 1.12 (3H, d, J = 6.2 Hz, Rha-6)]FI1[5. 100.6
(Rha-1), 72.0 (Rha-4), 70.7 (Rha-2), 70.5 (Rha-3),
68.2 (Rha-5), 17.9 (Rha-6)], #i % WLy 6 L7k ik
Y% s[5 66.9 (Gle-6)], 3 H M HMBC Hra] LML
#|[8 4.56 (1H, d, J = 1.0 Hz, Rha-1)] 5 # & B 6

PEA A, DL BRI A E SE ] T R T
T 6 7. 454 H ESIMS F4E 4L EE R,
U EALE Y 2 SN megastigman-5-ene-3,9-diol-3-0-a-
L-rhamnopyranosyl-(1—6)-B-D-glucopyranoside (%]
1), 4 —# ) megastigmane ¥¥ 1 b &9, (HH: C-3
F1C-9 BRI i AR E o

'f*té“% 3 E@*ﬁj{,ﬁ¥fﬁj‘7 C22H32011;
[a]’y —43.8° (¢ 0.25, Pyridine); ESI-MS m/z: 471 [M —
HJ, 507 [M + CI], 495 [M + Na]", 511 [M + K]; 'H
NMR (400 MHz, DMSO-d,): & 6.96 (1H, d, J = 8.3 Hz,
H-6), 6.77 (1H, d, J= 1.9 Hz, H-1), 6.67 (1H, dd, J = 8.3,
1.8 Hz, H-5), 5.93 (1H, ddt, J = 16.8, 10.0, 6.7 Hz,
H-8), 5.07 (1H, m, H-9a), 5.00 (1H, m, H-9b), 4.76
(1H, d, J = 6.8 Hz, Glc-1), 4.52 (1H, s, Rha-1), 3.81
(2H, d, H-7), 3.72 (OMe); "C NMR (100 MHz,
DMSO-dy): § 149.0 (C-2), 144.9 (C-1), 138.0 (C-
8), 133.8 (C-4), 120.5 (C-5), 116.1 (C-6), 115.7 (C-
9), 113.1 (C-3), 100.8 (Glc-1), 100.7 (Rha-1), 76.9
(Gle-5), 75.6 (Glc-3), 73.3 (Gle-2), 72.1 (Gle-4), 70.8
(Rha-4), 70.5 (Rha-2), 70.0 (Rha-3), 68.5 (Rha-5),
66.6 (Glc-6), 55.8 (OMe), 39.2 (C-7), 18.0 (Rha-6).
AR S ORI A — B S E B 3
THEB A

ﬂ.’.'l%"%4 E@.*ﬁﬁ{,ﬁi}'%?&jﬂ C1|H1405;
[a]y 0° (¢ 0.25, CHCL,); ESIMS m/z: 225 [M — HJ,
451 [2M — HJ, 249 [M + Na]", 265 [M + K], 475 [2M +
Na]’; 'H NMR (600 MHz, DMSO-d,): § 7.28 (2H, s,
H-2, 6), 5.10 (1H, m, H-8), 3.82 (OMe), 1.27 (3H, d,
J = 6.8 Hz, H-9); °C NMR (150 MHz, DMSO-d,): &
200.0 (C-7), 147.6 (C-3, 5), 141.3 (C-4), 124.7 (C-1),
106.6 (C-2, 6), 21.3 (C-9), 68.1 (C-8), 56.2 (OMe).
XL SCHR[12], %8 16 & ) 4 O 2-58 BE-1-(4-5%
HE-3,5- T AR EAEL) - 1- N B

wEm s H @k K 70 78 C H,,04;
[a]} 0° (c 0.25, CHCL,); ESIMS m/z: 241 [M — HJ,
277 [M + CIJ, 243 [M + H]', 265 [M + Na]', ESIMS-
MS m/z: 241 [M — H]; '"H NMR (600 MHz, DMSO-
dy): 8728 (2H, s, H-2, 6), 5.00 (1H, dd, J = 4.8, 5.0 Hz,
H-8), 3.69 (1H, dd, J = 11.3, 5.0 Hz, H-9a), 3.60 (1H,
dd, J = 11.3, 4.8 Hz, H-9b), 3.82 (3H, s, OMe); "C
NMR (150 MHz, DMSO-d,): 8 198.4 (C-7), 147.5 (C-
3,5), 141.1 (C-4), 125.4 (C-1), 106.6 (C-2, 6), 73.8 (C-
8), 64.4 (C-9), 56.1 (-OMe), 56.1 (-OMe), I iR%kH
5 SCHR13 A — B, SUE G 5 o 23- 2%
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- 1-(4-7235-3,5- — H A LRI 1- TN

'f«lﬁ'.%%6 E@*ﬁﬂ{,ﬁ?iﬁj‘j C]oleos;
[a]y 0° (¢ 0.25, CHCL,); ESIMS m/z: 211 [M — HJ,
247 [M + CIT, 235 [M + Na]", 251 [M + K], 447 [2M +
Na]’, ESIMS-MS m/z: 211 [M — H] ; '"H NMR (400 MHz,
DMSO-d): 8 7.54 (1H, dd, J = 8.3, 1.9 Hz, H-6), 7.46
(1H, d, J = 1.9 Hz, H-2), 6.84 (1H, d, J = 8.3 Hz, H-5),
4.94 (1H, t, J= 4.7 Hz, H-8), 3.80 (3H, s, -OMe), 3.67
(1H, dd, J = 11.2, 4.4 Hz, H-9a), 3.57 (1H, dd, J =
11.2,5.1 Hz, H-9b), %5 5 SClk[ 1414138 — 2K,
TS EE Y 6 N 2,3- R He-1-(4-FR HL-3- 1 48 ik
RFHE)-1-TN

&7 AEIIREIA; 55708 ClH0;5
[a]’y —112.5° (¢ 0.50, MeOH); ESIMS m/z: 327 [M —
HJ, 363 [M + CI], 655 [2M — H], 691 [2M + CI],
351 [M + Na]"; '"H NMR (400 MHz, DMSO-d,): & 6.72
(1H, d, J= 1.8 Hz, H-2), 6.65 (1H, d, J = 7.9 Hz, H-5),
6.55 (1H, dd, J = 8.0, 1.8 Hz, H-6), 4.51 (1H, d, J =
1.2 Hz, Rha-1), 3.72 (3H, s, OMe), 2.50 (2H, m, H-7),
1.75 (2H, m, H-8), 1.10 (1H, d, J = 6.2 Hz, Rha-6);
C NMR (100 MHz, DMSO-d,): & 147.4 (C-3), 144.5
(C-4), 132.4 (C-1), 120.3 (C-6), 115.3 (C-5), 112.5
(C-2), 100.1 (Rha-1), 72.0 (Rha-4), 70.8 (Rha-2), 70.6
(Rha-3), 68.5 (Rha-5), 65.8 (C-9"), 55.5 (OMe), 31.4
(C-7), 31.1 (C-8), 17.9 (Rha-6). Zi& LA FEE Kfe
W, -5 SCHR[1STHEA T HUXT , 5 Z i HGE ik &4 —
FINMATERE y-O- AW A ARARL, MEA BRI AP
FEAE2E 5 it LSS E G ) 7 S — SRS v-0-
o-L-FRZEHEH (8] 1), A — B R N B LS9

2 ZERATE

AAUAR L 28 ER A3 (K ER Y rh i M
GE T T MEEY) R EAENCH B6 (1), megastigman-
5-ene-3,9-diol 3-0-a-L-rhamnopyranosyl-(1—6)-p-
D-glucopyranoside (2), T 7 By 2= & ¥ 1 (3), 2-7%
Fe-1-(4-2 H6-3,5- 7 1S B K 50)-1-0 B (4), 2,3-
TR (43R JE-3,5- A - 1T TR (5),
2,3- % B 1-(4- Jk-3- Ak OR J)-1-TN i (6),
AP A B y-0-a-L- R BE AT (7), B 2
megastigmane B (L&) 1, 2), bk 549 2 fi1 7
RHAE D), A R E RN AR LR A
e R, DL B R SR LR R R 2
PR A A — PR

5% 0k
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