*444. ¢ %% Chinese Traditional and Herbal Drugs 38 43 % 28 38 201243 A

WEHBLFER DR

RE#, &%, F F, B

JERURZEA B AR BN AW E K B s =, dbut 100191

® ZE:. BWM WIAHME lex cornuta MIALSERY . FdE FIFIRERR . H5E 0 A5 AL (0wl R ) o5 v A5 AH €0t o i 1 4k
SFRGF AT A B i, R RGO g A T P e LA R . SR A EIT 12 MESY, ARl%ER (2R, 38,
48)-4-(4-hydroxy-3-methoxybenzyl)-2-(5-hydroxy-3-methoxyphenyl)-3-hydroxymethyl-tetrahydrofuran-3-ol (1) K3 25 ik (2).
11 2 -o- A REAFARIR TG (3D PR G (4). 30-FEEF Gl (5). ZREE (6). 3P-FFHE-2R-11-04-13B(28)-H s ()
LRMR (8) B EEE (9. W1 MY (100, HBIR-28-0-B-D-H AW (1), KAEAH T (12). it a1 2k
HIRNATFT B SAE, AW 112 ez b B85,

KRR MyEnt; A58, KRECRTEE JARIR-28-0-p-D-HZE: KHAFH

FESZES: R284.1 XEktRERD: A XEHS: 0253 -2670(2012)03 - 0444 - 04

Chemical constituents from leaves of Ilex cornuta

ZHOU Si-xiang, YAO Zhi-rong, LI Jun, TU Peng-fei
State Key Laboratory of Natural and Biomimetic Drugs, School of Pharmaceutical Sciences, Peking University, Beijing 100191, China

Abstract: Objective To study the chemical constituents in the leaves of /lex cornuta. Methods The compounds were isolated and
purified by silica gel, Sephadex LH-20 column chromatography, and semi-preparative HPLC, and their structures were identified by
spectroscopic data and physicochemical properties. Results Twelve compounds were obtained from the leaves of /. cornuta and
identified as (2R, 3S, 4S)-4-(4-hydroxy-3-methoxybenzyl)-2-(5-hydroxy-3-methoxyphenyl)-3-hydroxymethyl-tetrahydrofuran-3-ol
(1), physcion (2), 11-keto-a-amyrin palmitate (3), lupole (4), 30-oxolupeol (5), uvaol (6), 3p-hydroxy-urs-11-en-133(28)-olide (7),
ursolic acid (8), B-sitosterol (9), daucosterol (10), pomolic acid-28-O-B-D-glucopyranoside (11), and pedunculoside (12). Conclusion
Compounds 1 and 2 are obtained from the plants in /lex L. for the first time, and compounds 11 and 12 are obtained from this plant for
the first time.
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& 1. LOERRY; [o]) 42 (¢, 0.2,
CH;O0H); HR-ESI-MS £ iy 1 2 11§ [M+Na]”
miz: 399.142 64 (V1EAH: 399.141 42), et
H CaoHpsO7; IR vED (em): 3 403 (von), 2 939 (Vew),
1605, 1516, 1454 (ve—c, ). UV AN (nm): 207,
229, 281 A 5EML I . "H-NMR (500 MHz, CD;0D)
. 4.79 (1H, s, H-2), 2.53 (1H, m, H-4), 4.01 (1H, dd,
J = 8.0, 6.5 Hz, H-5), 3.60 (1H, dd, J = 8.5, 5.5 Hz,
H-5), 3.74, 3.55 (2H, d, J = 11.5 Hz, H-3a), 3.03, 2.42
(2H, dd, J = 13.0, 3.0 Hz, H-4a), 6.95 (1H, s, H-2'),
6.70 (1H, s, H-4"), 6.70 (1H, s, H-6'), 3.79 (3H, s,
3'-OCHj), 6.75 (1H, d, J = 1.5 Hz, H-2"), 6.66 (1H, d,
J = 8.0 Hz, H-5"), 6.59 (1H, dd, J = 8.0, 1.5 Hz,

H-6"), 3.78 (3H, s, 3"-OCH3);: "“C-NMR (125 MHz,
CD;0D) d: 85.6 (C-2), 83.2 (C-3), 51.9 (C-4), 71.9
(C-5), 64.5 (C-3a), 35.0 (C-4a), 130.7 (C-1"), 112.7
(C-2'), 148.6 (C-3'), 115.5 (C-4"), 147.2 (C-5"), 121.5
(C-6'), 56.4 (3'-OCH3), 133.2 (C-17), 113.4 (C-2"),
149.0 (C-3"), 1459 (C-4"), 1162 (C-5"), 122.2
(C-6"),56.4 (3"-OCHs)o LA FH# 55 SCHRIE FEA—
FB, WSEAAY 1A 2R, 3S, 4S)-4-(4-hydroxy-
3-methoxybenzyl)-2-(5-hydroxy-3-methoxyphenyl)-3-
hydroxymethyl-tetrahydrofuran-3-ol.
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240 % 6 . EI-MS m/z: 2840 [M]". 2 73Uk
C16H1205. 'H-NMR (300 MHz, CDCl3) 8: 12.33 (1H,
s, -OH), 12.13 (1H, s, -OH), 7.63 (1H, d, J = 1.2 Hz,
H-4), 7.37 (1H, d, J = 2.4 Hz, H-5), 7.01 (1H, brs,
H-2), 6.69 (1H, d, J = 2.4 Hz, H-7), 3.94 (3H,
s, -OCHj3), 2.46 (3H, s, -CH3); ""C-NMR (75 MHz,
CDCl;) d: 190.8 (C-9), 182.1 (C-10), 166.5 (C-8),
165.2 (C-1), 162.5 (C-6), 148.4 (C-3), 135.2 (C-5a),
133.3 (C-4a), 124.5 (C-4), 121.3 (C-2), 113.8 (C-1a),
110.4 (C-8a), 108.2 (C-5), 106.8 (C-7), 56.1 (-OCHj3),
22.2 (-CHs)o DA %l 5 Scikapis — 80, e se
AW 2 Kb 2 k.

WEW 3: WY CGRAT, 10%mR 200 5%
2I{%, EI-MS m/z: 679.0 [M+H]" (4), 423.6 (15),
273.4 (100), 232.3 (50), 175.3 (27), 135.2 (45). 4> T
ih CyH7505. 'H-NMR (500 MHz, CDCls) 6: 5.53
(1H, s, H-12), 4.51 (1H, dd, J = 12.0, 5.0 Hz, H-3),
2.76 (1H, dt, J = 13.5, 3.5 Hz, H-18), 1.18, 1.15, 0.93,
0.87, 0.86, 0.80 (% 3H, s, 6X-CHs), 0.79 (3H, d, J =
6.5 Hz, H-30); “C-NMR (125 MHz, CDCl3) ¢: 38.1
(C-1), 25.2 (C-2), 80.3 (C-3), 38.9 (C-4), 55.0 (C-5),
17.5 (C-6), 32.8 (C-7), 40.1 (C-8), 61.4 (C-9), 36.8
(C-10), 199.5 (C-11), 130.4 (C-12), 164.8 (C-13), 45.1
(C-14), 23.6 (C-15), 27.2 (C-16), 33.9 (C-17), 59.0
(C-18), 39.2 (C-19), 39.3 (C-20), 30.9 (C-21), 43.6
(C-22), 28.1 (C-23), 16.5 (C-24), 18.5 (C-25), 16.8
(C-26), 20.5 (C-27), 28.8 (C-28), 17.5 (C-29), 21.1
(C-30), 173.6 (C-1'), 34.8 (C-2"), 31.9 (C-3"), 29.2~
29.7 (C-4'~13"), 27.5 (C-14"), 22.7 (C-15"), 14.1
(C-16"). LL_E%ds 5 SckaE A —850°, ik se
WA 34 11-P 3 -o-F5 B IR B A R 1
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I, EI-MS m/z: 426.6 [M]™ (25), 411.5 (12),
218.3 (85), 189.2 (100), 175.2 (50), 135.3 (95), 107.1
(100). 53§34 C3oHspO. 'H-NMR (500 MHz, CDCly)
H1 BC-NMR (125 MHz, CDCls) ¥ 5 Sk iis
(1P i 5 A — 5,

WEDS: EEMAR G, 10%6m IR 56 R 5%
415, ESI-MS m/z: 458.3 [M+NH,4]", 441.3 [M+H]".
2T HM C30Hus02. 'H-NMR (500 MHz, CDCls) 6:
9.49 (1H, s, H-30), 6.27 (1H, s, H-29a), 5.89 (1H, s,
H-29b), 3.16 (1H, dd, J = 11.5, 5.0 Hz, H-3), 2.73
(1H, m, H-19), 2.13 (1H, m, H-21p), 1.00, 0.95, 0.91,
0.81, 0.80, 0.74 (% 3H, s, 6X-CHs); "*C-NMR (125
MHz, CDCl;) §: 38.7 (C-1), 27.6 (C-2), 78.9 (C-3),
38.9 (C-4), 55.3 (C-5), 18.3 (C-6), 34.3 (C-7), 40.8
(C-8), 50.2 (C-9), 37.1 (C-10), 21.0 (C-11), 27.4
(C-12), 37.7 (C-13), 42.7 (C-14), 27.4 (C-15), 35.4
(C-16), 43.3 (C-17), 49.1 (C-18), 36.7 (C-19), 157.7
(C-20), 33.3 (C-21), 39.9 (C-22), 28.0 (C-23), 15.4
(C-24), 16.1 (C-25), 16.0 (C-26), 14.4 (C-27), 17.8
(C-28), 133.0 (C-29), 195.0 (C-30). LA % 5 Scik
B3, WA 5 A 30-RERP B R

WG 6: Bk AR CEAD, 10%MIR %05
410, "H-NMR (500 MHz, CDCl;) F1 “C-NMR
(125 MHz, CDCl3) i 55 SCHkIR & (1 g L — 50

EY 7. BERAK (HEL . ESI-MS m/z: 455.3
[M+H]". 537300 C30HieO3. 'H-NMR (CDCls, 500
MHz) J: 5.93 (1H, dd, J = 10.5, 1.5 Hz, H-12), 5.50
(1H, dd, J = 10.5, 3.0 Hz, H-11), 3.20 (1H, dd, J =
11.0, 5.0 Hz, H-3), 1.13, 1.02, 0.96, 0.88, 0.76 (% 3H,
s, 5X-CHs), 0.97 (3H, d, J = 6.5 Hz, -CH3), 0.91 (3H,
d,J=6.0 Hz, -CH3); "C-NMR (125 MHz, CDCl;) 6:
38.3 (C-1), 27.1 (C-2), 79.0 (C-3), 39.1 (C-4), 55.0
(C-5), 17.9 (C-6), 31.0 (C-7), 42.1 (C-8), 53.2 (C-9),
36.5 (C-10), 129.0 (C-11), 133.6 (C-12), 89.9 (C-13),
41.9 (C-14), 25.7 (C-15), 23.0 (C-16), 45.3 (C-17),
60.8 (C-18), 38.5 (C-19), 40.4 (C-20), 31.4 (C-21),
31.5 (C-22), 28.0 (C-23), 15.1 (C-24), 18.1 (C-25),
19.1 (C-26), 16.3 (C-27), 180.1 (C-28), 18.0 (C-29),
19.3 (C-30). DA %l 5 Sk S A — 80, ks
EWEY T R 3B-F k- R-11-10-28, 13B-HPiH.
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A9 10: R R CHREED, mp 298~300 C.
10%1i 18 LB (L 4R 40 (0 . TLC AT 4 5%
M2, HIRABISATRE, Setsm
10 4 B-tHE M.

wEY 11: AR (FED, 10%RIR L
W, ESI-MS m/z: 657.5 [M+Na]'. 7312k
C36Hss00. 'H-NMR (300 MHz, CsDsN) 6: 6.31 (1H, d,
J = 8.4 Hz, H-1'), 5.56 (1H, brs, H-12), 3.42 (1H, dd,
J =10.5, 5.7 Hz, H-3), 2.94 (1H, s, H-18), 1.68, 1.40,
1.03, 0.95 (% 3H, s, 4X-CHs), 1.21 (6H, s, 2X
-CH3), 1.06 (3H, d, J = 6.9 Hz, H-30); “C-NMR (75
MHz, CsDsN) d: 39.1 (C-1), 27.0 (C-2), 78.3 (C-3),
39.4 (C-4), 55.9 (C-5), 19.0 (C-6), 33.5 (C-7), 40.5
(C-8), 47.8 (C-9), 37.3 (C-10), 24.1 (C-11), 128.4
(C-12), 139.3 (C-13), 42.1 (C-14), 29.2 (C-15), 26.1
(C-16), 48.6 (C-17), 54.4 (C-18), 72.9 (C-19), 42.1
(C-20), 26.7 (C-21), 38.5 (C-22), 28.8 (C-23), 15.7
(C-24), 16.7 (C-25), 17.4 (C-26), 24.6 (C-27), 177.0
(C-28), 28.1 (C-29), 16.5 (C-30), 95.8 (C-1'), 74.0
(C-2), 79.0 (C-3"), 71.2 (C-4'), 79.3 (C-5), 62.3
(C-6")0 2% CHRIRIE", % b & 11 I3 iR
28-0-B-D- T B4

&Y 12: AR (HED, 10%MR L
BELY, ESI-MS m/z: 673.5 [M+Na]'. 2012
C36Hss010o 'H-NMR (500 MHz, CsDsN) 8: 6.30 (1H,
d, J = 8.0 Hz, H-1"), 5.56 (1H, brs, H-12), 3.70 (1H, d,
J =11.5, H-23a), 2.93 (1H, s, H-18), 1.64, 1.39, 1.23,
1.06, 1.02 (% 3H, s, 5X-CHs), 1.05 (3H, d, J = 7.5
Hz, H-30); “C-NMR (125 MHz, CsDsN) J: 38.9
(C-1), 27.7 (C-2), 73.6 (C-3), 42.9 (C-4), 48.6 (C-5),
18.8 (C-6), 33.3 (C-7), 40.6 (C-8), 47.8 (C-9), 37.2
(C-10), 24.1 (C-11), 128.5 (C-12), 139.3 (C-13), 42.2
(C-14), 29.3 (C-15), 26.1 (C-16), 48.6 (C-17), 54.5
(C-18), 72.6 (C-19), 42.2 (C-20), 26.7 (C-21), 37.7
(C-22), 68.1 (C-23), 13.1 (C-24), 16.1 (C-25), 17.5
(C-26), 24.6 (C-27), 177.0 (C-28), 27.0 (C-29), 16.7
(C-30), 95.8 (C-1"), 74.1 (C-2'), 78.9 (C-3"), 71.3
(C-4"),79.2 (C-5"), 62.3 (C-6"). &% rikifia!', %
EALA Y 12 KA AT,
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