(A1)

Chinese Traditional and Herbal Drugs #£42% Bl 2001011 B ©2193 o
PALL KSR ILER AR
KA, £ oK', FBRAC HE22 il ke

L FEEER LS R AW R, 78 fT 810008
2. PREIRES R RET, =8 B 650204
3. P EBERPIR AR, JEE 100049

i B BE AR AE Euphorbia yinshanica RN ERSHR. Kk RAREE. Sephadex LH-20.
ODS. MPLC &R N LTS AL, REBUMRERKSEIEET LML, SR WL ASE M2 Bw
oy AR 12 ML, S RIEE R NEGR (1), TH-4-45-3-8 (2). p-BHIB (3), 3p, Sa, 20-ZFIE-15p-H: e RERL- | 8-
B-6Z, 12E-2EBH TR TR A (4D, BBR-3a,19- R0, IS-BHRAL R (5). ABR-160, 17- 2B 3-M-AHnm
W 6). WHETEMEA (), LI (8), 4,6 RE2¥HE-FAR (9). 2,4~ BEIBE6-FPE-LNHH (10).
BETR (0D, AR TRLM (12). #5ie FHAULSHHENHAMNGHY TS EAR, LW 708 iM%

SEHE.

KA. ABUE. PR MHETMEA KRN PETN

hESES. R284.1 SEkbRER: A

XEHES: 0253-2670(2011)11 - 2193 - 04

Chemical constituents from roots of Euphorbia yinshanica

ZHANG Ben-yin"*, WANG Huan', LUO Xiao-dong?, DU Zhi-zhi’, SHEN Jian-wei', ZHANG Xiao-feng'
1. Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining 810008, China

2. Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650204, China

3. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Key words: Euphorbia L., Euphorbia yinshanica S. Q.; lonchophylloid A: pinoresinol; lupeol

KR (Euphorbia L.) B KBF& AR
R, &tFF 2000 K7, RESH 80 £/, %
BHYAARENAHHNE, REO¥EAEIAFER
BR.RITKE, &, B, BT EME,
TR R, HilbRiE. AR EY, KBaM
PHERTHE, A, FRBURRE LKA TR
HEBAEEREHY. ML K® Euphorbia
yinshanica 8. Q. HEFLEFEEY, & 14~39 cm,
RAFEALK, SHILBEEMTE, £F LS. [,
# 4K 2 600~4 000 m, £ Foh EHE . maEw.
= T RRBEYOHBEEE, LML ARE
BRI PS E RS S, URKE
AfTHMRIE RS . B, BFIRZEMELE
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WO B TR 8. ABFTHIL K
LR R Z BB AT T 9 &%,
B3 12 ™MEEY, FHH 1 AL TE
B¢ (lupeol, 1), 2 N EWT §-4-45-3-Rd
(stigmasta-4-en-3-one, 2) Fil -2 8 (B-sitosteral,
3): A PIRERAARY 3B, Sa, 20- FPH-15B-H Y
MiE-14-M-6Z, 12E-SEREFHR Has (3B, 5o,
20-trihydroxy-15p-cinnamoyloxy-14-oxolathyra-62,
12E-diene, 4), Xf#R-3a, 19- “¥F-9 15-FH A
“&®E (3o, 19-dihydroxyl-ent-pimara-9, 15-diene,
5). XER-160, 17-"F2E-3-F-P 745 A%
(ent-16a, 17-dihydroxyatisan-3-one, 6) F!&knt 4
AMHE (lonchophylloid A, 7), LA K81k
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A RREE (pinoresinol, 8). 4, 6- ¥ H-2-F P
- A NE (4, 6-dihydroxy-2-methoxy-acetophenone,
9). 2, 4 THREIBRE-ETFRE-XNFE (2,
4-dihydroxy-3-tformyi-6-methoxy-phenyl-ketone, 10).
BEAFMB (galic acid, 11). B TH LB
(ethyigellate, 12), FFAEUSYWRAH XM ZEY
T EME, BAAEY TR 8 AR EREY S
SrEEE.
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Bruker AV—400 F! DRX—-500 %% g St@{X
(TMS AW #R): API QSTAR Pulsar I fl AutoSpec
3000 B FiE{%: MPLC % Buchi #l#% ik R4 (44
5 C—605 BUZR), 20 iRk (ol e A (100~
200 200~300 H) B4 dSHEEAT ™0, &
B Sephadex LH-20. RP-Cjz (40~60 pym) K
Amersham Biosciences 2 ]/ &h: FTRIEAMI N T
s g, R AT,

BRUKERZSH T 2008 +F 8 AR HEEMEHL, &
oh [ RE R Y LT RS R BT X R R RS
& NBRIKEE Euphorbia yinshanica S. Q., FrA&
(E.Y2008072103) £+ #HEE 0 4L & JF A B 52
P2 =
2 RESSH

BRIL KB B4R 10 kg, 85% L FHARIREL 5
Ko RIXREL S, WERIWZ B, IR4E15RTE 65 g,
BTN, 27 AAhE. BEBRIEENE TR
B, [S1CH 1147 S 48 SL AR AR S 48 (E MR A €00
FA-E (40 1—1: 1) BAE¥EM, TLC A
FHN 13 B 3~ WL R B
BE, LlAmS-ERRIRE. ABBE-AE. |
Ui- B R YRR, RJE L MPLC #1&. B
Sephadex LH-20 M H 4 REF WAL FRA &G
ey 1~8. & 9~11 BALERE EHERQIE,
LA O7- R, SOF-PEEBASE, @it RAA
ODS. Sephadex LH-20 FFRHIE[/EEY
912,

3 BHEE

WP 1: BEaBXK (H45), Liebermann-
Burchard M 2P . EI-MS m/z: 426 [M]';
'H-NMR (400 MHz, CDCL3) &: 4.58 (1H, s, H-29a),
4.70 (1H, s, H-29b), 3.19 (1H, dd, J = 10.8, 4.8 Hz,
H-3), 1.68 (3H, s, H-30), 1.03 (3H, s, H-26), 0.97 (3H,
s, H-23), 0.95 (3H, s, H-27), 0.83 (3H, s, H-25), 0.79

(3H, s, H-28), 0.76 (3H, s, H-24); “C-NMR (100
MHz, CDCl) &: 150.9 (C-20), 109.3 (C-29), 78.9
(C-3), 552 (C-5), 50.4 (C-9), 48.3 (C-18), 48.0
(C-19), 43.0 (C-17), 42.6 (C-14), 40.7 (C-8), 40.0
(C-22), 38.8 (C4), 38.7 (C-1), 38.0 (C-13), 37.2
(C-10), 35.5 (C-16), 342 (C-7), 29.8 (C-21), 28.0
(C-23), 27.4 (C-2), 25.1 (C-12), 20.9 (C-11), 194
(C-30), 18.3 (C-6), 18.0 (C-28), 16.1 (C-25), 15.9
(C-26), 15.3 (C-24), 14.5 (C-27). LA LB 19 SRR
WIEARILTY, dcHEEw 1 VBT,
a9 2: AR (E15). Liebermann-
Burchard f2 7 2 BH#E . EI-MS miz: 412 [M]';
"H-NMR i b5 AL (AR S B 3E, 6 A
EAE Y- 6071 (3H, s, H-18), 0.81 (3H, d, J=6.7 Hz,
H-26), 0.82 (3H, d, J = 6.7 Hz, H-27), 0.84 3H, t, J =
7.8 Hz, H-29), 091 (3H, d, J = 6.7 Hz, H-21), 1.18
(3H, s, H-19): 1 TM&RERES: 572 (3H, s, H-4):
PC-NMR (125 MHz, CDCl3) d: 199.5 (C-3), 171.7
(C-5), 123.7 (C-4), 56.0 (C-17), 55.9 (C-14), 53.8
(C-9), 45.8 (C-24), 42.4 (C-13), 39.6 (C-12), 38.6
(C-10), 36.1 (C-20), 357 (C-1), 35.6 (C-8), 34.0
(C-22), 33.9 (C-2), 32.9 (C-6), 32.0 (C-7), 29.1 (C-25),
28.1 (C-16), 26.1 (C-23), 24.1 (C-15), 23.0 (C-28), 21.0
(C-11), 19.8 (C-26), 19.0 (C-27), 18.8 (C-21), 174
(C-19), 11.9 (C-18), 11.9 (C-29). LA L &5 ks
B850, HEEHEY 2 HT 41538,
AW 3. LathR Chmsk-miE), TLC #
7 5p-AHENRALER, T3 FEAALT
REE—%, hULHELEY 3 5 p-17 KT,
a4 LEs RGN ), "H-NMR (400 MHz,
CDCl3) é: 7.70 (1H, d, J = 16.0 Hz, H-3"), 7.47 (2H,
m, H-5', 9"), 7.38 (3H, m, H-6", 7', 8"), 7.10 (1H, d, J =
11.3 Hz, H-12), 6.43 (1H, d, J = 16.0 Hz, H-2"), 5.46
(1H, d, J = 5.6 Hz, H-5), 5.28 (1H, dd, J = 12.4, 3.6
Hz, H-7), 4.49 (1H, d, J = 12.4 Hz, H-20a), 4.30 (1H,
d, J = 12.4 Hz, H-20b), 4.15 (1H, t, J = 3.8 Hz, H-3),
3.47 (1H, dd, J = 13.2, 7.2 Hz, H-1), 2.00~2.23 (4H,
m), 1.61~1.78 (4H, m), 1.70 (3H, s, H-17), 1.11 (3H,
d, J = 2.4 Hz, H-16), 1.09 (3H, s, H-18), 0.85 (3H, s,
H-19); C-NMR (100 MHz, CDCl;) §: 199.1 (C-14),
165.9 (C-11, 147.1 (C-12), 146.7 (C-3"), 135.7 (C-6),
135.2 (C-13), 133.9 (C-4"), 130.8 (C-7"), 128.9 (C-6',
8", 128.2 (C-5', 9", 127.0 (C-7), 117.5 (C-2'), 92.4
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(C-15), 79.5 (C-3), 65.5 (C-5), 57.8 (C-20), 54.6
(C-4), 47.0 (C-1), 37.7 (C-2), 33.3 (C-9), 28.5 (C-11),
27.7 (C-18), 27.1 (C-10), 23.7 (C-8), 17.7(C-17), 16.7
(C-19), 13.3 (C-20). UL b-Mrife b5 swakaid- -5,
HUS EAL S 4 N 3B, Sa, 20- - F2HE-1 SP-HE B Bk B -
14-B3-62, 12E-LEFE-FRHC R~ Mabl.

ey s: Eesd& (AR, EL-MS m/z: 304
[M]" (36), 286 (44), 271 (67), 255 (57), 236 (28), 159
(58), 149 (100), 133 (71), 119 (69), 105 (91), 91 (78):
'H-NMR (400 MHz, CDCl;) : 5.80 (1H, dd, J = 17.5,
10.7 Hz, H-15), 5.36 (1H, t, J = 2.6 Hz, H-11), 492
(1H, dd, J = 17.5, 1.5 Hz, H-16a), 4.86 (1H, dd, J =
10.5. 1.5 Hz, H-16b), 4.25 (1H, d, J = 11.1 Hz,
H-19a), 3.51 (1H, d, J = 11.1 Hz, H-19b), 3.44 (1H,
dd, J = 11.5, 3.6 Hz, H-3), 2.25 (1H, br s, H-8),
1.65~2.02 (7H, m), 1.24~~1.51 (5H, m), 1.22 (3H, s,
H-18), 1.02 (3H, s, H-20), 0.95 (3H, s, H-17);
YC-NMR (100 MHz, CDCl3) é: 150.4 (C-9), 150.1
(C-15), 116.4 (C-11), 109.2 (C-16), 80.9 (C-3), 64.2
(C-19), 45.7 (C-5), 42.4 (C-4), 41.4 (C-14), 388
(C-1), 37.5 (C-12), 37.3 (C-10), 34.8 (C-13), 29.1
(C-8), 28.6 (C-7), 26.7 (C-6), 26.0 (C-20), 224
(C-17), 22.0 (C-18), 18.1 (C-2). 'H-NMR FI EI-MS
B S E R A -, BEELEY s hxt
BR-3a, 19- 5 RE-9, 15-HMEE TAHE.

waMe: LERARER (FRD. 'HNMR
(400 MHz, CDCls) &: 3.54 (1H, d, J = 148 Hz,
H-17a), 3.40 (1H, d, J = 14.8 Hz, H-17b), 2.33~2.60
(2H, m, H-2), 2.00 (1H, m, H-11a), 1.71~1.92 (3H,
m), 1.15~1.68 (15 H, m), 1.09 (3H, s, H-20), 1.05
(3H, s, H-18), 1.02 (3H, s, H-19): “C-NMR (100
MHz, CDCl3) &: 218.0 (C-3), 74.5 (C-16), 69.3
(C-17), 55.9 (C-5), 52.8 (C-15), 51.3 (C-9), 48.1
(C-4), 39.1 (C-7), 38.4 (C-1), 37.6 (C-10), 34.5 (C-2),
33.3 (C-R), 32.5 (C-12), 27.6 (C-14), 26.7 (C-18), 23.6
(C-13),23.4 (C-11), 22.0 (C-19), 13.9(C-20), LA L#K
# 15 R A ), ML 6 AR R
160, 17-. _F25-3-F-Fo B M ku By 5.

T FIERRCEE), 'H-NMR (500 MHz,
CDCLy) é: 6.27 (1H, s, H-1), 5.55 (1H, s, H-14), 4.39
(1H, s, H-16a), 4.34 (1H, s, H-16b), 2.45 (1H, dd, J =
12.6, 3.2 Hz, H-7a), 2.32 (1H, d, J = 12.8 Hz, H-12a),
2.09~2.18 (2H, m), 2.10 (1H, t, J = 8.1 Hz, H-9),

1.60~1.88 (8H, m), 1.23 (3H, s, H-19), 1.12 (3H, s,
H-17), 1.09 (1H, d, J = 12.8 Hz, H-12b), 1.07 (34, s,
H-18), 1.03 (3H, s, H-20); “C-NMR (100 MHz,
CDCly) &: 213.8 (C-15), 200.5 (C-3), 144.2 (C-2),
138.9 (C-8), 125.2 (C-14), 124.0 (C-1), 64.7 (C-16),
52.0 (C-5), 48.5 (C-9), 47.1 (C-13), 43.8 (C-4), 39.3
(C-10), 35.4 (C-7), 30.8 (C-12), 26.1 (C-17), 25.3
(C-19), 23.5 (C-18), 22.4 (C-6), 21.6 (C-11), 17.3
(C-20). LA |35 i s A -8, dsw
e T ABHEARE A.

WaEY 8: LEs SR (PR, EI-MS miz: 358
[M]', 'H-NMR (500 MHz, CDCls) &: 6.88 (2H, s,
H-2', 2", 6.82 (2H, d, J = 8.0 Hz, H-6', 6"), 6.89 (2H,
d, J = 8.0 Hz, H-5', 5"), 4.73 (2H, d, J = 6.5 Hz, H-2,
6), 4.23~-4.26 (4H, m, H-4, 8), 3.90 (6H, s, 2X
-OMe), 3.10 (2H, s, H-1, 5): “C-NMR (125 MHz,
CDCls) &: 146.7 (C-3', 3"), 145.2 (C-4', 4"), 132.9
(C-1', 17), 1189 (C-6', 6”), 114.3 (C-5', 5"); 108.6
(C-2', 2"), 85.9 (C-2, 6), 71.7 (C-4, 8), 54.2 (C-1, 5),
56.0 (2X-OMe). LA_L%# 5 ompimE —="", &
A 8 Wi ieE.

&M 9: T &AND, 'H-NMR (500 Miiz,
Acetone-dg) 6: 13.9 (1H, s, 4-OH), 6.01 (1H, s, H-5),
5.93 (1H, s, H-3), 3.89 (3H, s, -OCH,), 2.53 (3H, s,
-COCH;); "C-NMR (100 MHz, Acetone-dg) J: 168.2
(C-2), 165.7 (C-4), 164.7 (C-6), 105.9 (C-1), 96.6
(C-3), 91.7 (C-5), 56.1 (-OCH3), 203.4 (C=0), 32.9
(-COCH3). LA L#c# by scmramis 2", #gei
GV N4 6- BRE2HAPR-EKE.

WY 10: LEEH G (A H&-PIFED. ESI-MS
miz: 209 [M—H]"; "H-NMR (500 MHz, CDCl;) ¢:
15.40 (1H, s, 2-OH), 13.02 (1H, s, 4-OH), 10.2 (1H,
5, 3-CHO), 5.92 (1H, s, H-5), 3.96 (3H, s, -OCH;),
2.18 (3H, 5, -CH3); "*C-NMR (100 MHz, CDCh) &:
192.6 (-CHO), 171.3 (C-2), 170.2 (C-4), 168.4 (C-6),
105.0 (C-1), 104.4 (C-3), 90.7 (C-5), 56.2 (-CCHy),
203.4 (C=0), 32.9 (-COCH;). LA E¥UE 5 ik i i
U MSENAY 10 K 2, 4- T RE3 B K6
EPE- XN,

WAy 11 Rhte, SHEks-RELER
MEME, RPHSRNEMHE. "HNMR (400
MHz, CD;0D) R 1 M558 8 7.02 (2H, s, H-2,
6). HWRBFRABAILME, 3 ARG ES
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BT, REE--8, b EEhay 1 A8,

W 12: (1EGE (B, ESI-MS miz; 197
[M—H]"; 'H-NMR (500 MHz, CD;0D) é: 7.02 (2H,
s, H-2, 6), 4.23~4.27 (2H, m, -OCH;CH;), 1.30~
133 (3H, m. -OCH,CH;); "“C-NMR (100 MHz,
CDyOD) &: 167.6 (C=0), 144.8 (C-3, 5), 136.9 (C-4),
120.8 (C-1), 108.5 (C-2, 6), 60.2, 13.8 (-OCH,CHj).
Dl 3R s Skl B0, MEAAY 12 %
BETHRIHE.
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