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Abstract: Objective To study the chemical constituents in the aerial parts of Euphorbia royleana. Methods The constituents were
isolated and purified by chromatographic of silica gel, Sephadex LH-20, RP,g, and MCI columns, and their structures were elucidated
by spectroscopic analyses. Results Twelve compounds were isolated from the 70% acetone extracts in the aerial parts of E. royleana
and their structures were identified as (6S, 9R)-roseoside (1), 13-carboxyblumenol C 9-O-B-glucoside (2), 3, 3'-dimethylellagic
acid-4-0-B-D-glucopyranoside (3), cycloart-23-ene-3p, 25-diol (4), 23(E)-25-methoxycycloart-23-en-3p-o0l (5), a-amyrin (6),
triptohypol F (7), 9(11), 12-dieneoleana-3p-ol (8), friedelane-3f, 29-diol (9), D:A-friedoolean-29-o0l-3-one (10), dischidiol (11), and
lupeol (12). Conclusion Compounds 1, 2, 7—11 are obtained from the plants in Euphorbia L. for the first time and compounds
3—5 and 12 are isolated from this plant for the first time.
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K % f& B [(6S, 9R)-roseoside , 1] + 13-
carboxyblumenol C 9-O-B-glucoside (2). 3, 3--H
SEBEAETR -4-O-B-D- i % H 1 (3, 3'-dimethylellagic
acid-4-O-B-D-glucopyranoside, 3). 23-3f AR &
J%i-3PB, 25- % (cycloart-23-ene-3p, 25-diol, 4).
23(E)-25-methoxycycloart-23-en-3f-ol (5). a-&H/i5
I Ca-amyrin, 6). triptohypol F (7). 3B-F£3£-9(11),
12-FF 808 — 4% [9(11), 12-dieneoleana-3B-ol, 8]. 3P,
29-AK¥eke —lE (friedelane-3B, 29-diol, 9). D:A- ¥
FEI R -29-12 -3 (D:A-friedoolean-29-o0l-3-one,
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YEA6 L)), Sephadex LH-20 (Amersham Biosciences ),
RP;y (Merck 24 7]), MCI Gel CHP-20P ( =3F{k2%
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BEHER A oA ni 8, S EERER R
LERY OIS IR 70 S RO AL S I PN S NG9 K
i L#§ Euphorbia royleana Boiss. WML B4y, 1%
TEFRAS (YangYP 20080504) {5171~ FERlF B B
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g5 Fr. 1~8, %0 H 7 MK . Sephadex
LH-20. RPys H:(%45 T B 5270 @ alifth, 1321k
W1 (4mg). 2 2mg). 3 (4mg). 4 (5mg).
5 Bmg). 6 3mg). 7 (5mg). 8 (4mg). 9 (2
mg). 10 (8 mg). 11 (2mg) F112 (2mg).
3 HHMETE

& 1. A K. 'H.NMR (400 MHz,
DMSO-dg) 0: 594 (1H, d, J = 15.5 Hz, H-7), 5.75
(1H, s, H-4), 5.63 (1H, dd, J = 6.4, 15.5 Hz, H-8), 5.02
(1H, m, H-9), 4.07 (1H, d, J= 7.7 Hz, H-1"), 3.62 (1H,

dd, J= 5.7, 10.0 Hz, H-6'a), 3.42 (1H, m, H-6'b), 1.81
(3H, s, H-11), 1.17 (3H, d, J = 6.4 Hz, H-10), 0.92
(3H, s, H-12), 0.90 (3H, s, H-13); "“C-NMR (100
MHz, DMSO-dg) d: 41.0 (C-1), 49.4 (C-2), 197.5
(C-3), 125.6 (C-4), 163.9 (C-5), 77.9 (C-6), 131.7
(C-7), 131.5 (C-8), 73.3 (C-9), 22.1 (C-10), 18.8
(C-11), 23.2 (C-12), 24.1 (C-13), 100.0 (C-1'), 72.0
(C-2), 77.0 (C-3"), 70.0 (C-4'), 77.2 (C-5), 61.1
(C-6')o Lh F3¥fs 5 ScikapoE SA — 2, wedsse b
AW 1k (68, 9OR)-K e

A5 2: AR K, ESI-MS m/z: 401 [M—H]
'H-NMR (400 MHz, DMSO-dy) 6: 6.36 (1H, s, H-4),
4.11 (1H, d, J = 7.8 Hz, H-1), 3.95 (1H, m, H-9), 3.64
(1H, dd, J= 7.5, 11.9 Hz, H-6'b), 2.59 (1H, d, J = 17.4
Hz, H-2a), 1.96 (1H, d, J = 17.4 Hz, H-2b), 1.09 (3H,
d, J = 6.2 Hz, H-10), 1.04 (3H, s, H-11), 0.90 (3H, s,
H-12); “C-NMR (100 MHz, DMSO-d) 6: 36.2 (C-1),
46.7 (C-2), 200.0 (C-3), 128.8 (C-4), 158.4 (C-5), 44.0
(C-6), 26.2 (C-7), 34.7 (C-8), 76.7 (C-9), 21.9 (C-10),
27.2 (C-11), 27.9 (C-12), 168.9 (C-13), 103.0 (C-1"),
75.4 (C-2"), 76.5 (C-3"), 70.1 (C-4"), 77.3 (C-5"), 61.2
(C-6")o VA %t 55 Sk i 3 A — 5, iz fh
&%) 2 4y 13-carboxyblumenol C 9-O-B-glucoside.

AW 3: IR K, ESI-MS m/z: 491 [M—H] &
'H-NMR (400 MHz, DMSO-dg) &: 7.80 (1H, s, H-5),
7.53 (1H, s, H-5'), 5.14 (1H, d, J = 7.4 Hz, H-1"), 4.07
(3H, s, 3-OCH3), 4.03 (3H, s, 3'-OCH;); "“C-NMR
(100 MHz, DMSO-de) d: 1142 (C-1), 141.0 (C-2),
141.7 (C-3), 151.6 (C-4), 111.8 (C-5), 112.0 (C-6),
158.4 (C-7), 61.7 (3-OCHs), 1112 (C-1"), 141.7
(C-2"), 140.2 (C-3'), 152.9 (C-4'), 111.6 (C-5), 112.9
(C-6"), 158.5 (C-7'), 61.2 (3'-OCH;), 101.3 (C-1"),
73.3 (C-2"), 77.3 (C-3"), 69.5 (C-4"), 76.7 (C-5"),
61.0 (C-6"). VL ¥ 5 cmriia s A —s",
Yt 3 08 3, 3-HILEEIEIR-4-0-B-D-Hi %
B o

&Y 4. Ak K. 'THINMR (500 MHz,
CDCly) 6: 5.62 (2H, m, H-23, 24), 3.29 (1H, m, H-3),
1.32 (6H, s, H-26, 27), 0.98 (6H, s, H-18, 29), 0.90
(3H, s, H-30), 0.88 (3H, d, J = 6.4 Hz, H-21), 0.83
(3H, s, H-28), 0.57 (1H, d, J = 4.1 Hz, H-19a), 0.35 (1H,
d, J=4.1 Hz, H-19b); “C-NMR (100 MHz, CDCl;) %I
P 1. DL F b soimkapoa A — 5, Mok
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£1 LAY 4~12 8 BC-NMR %iE
Table1 *C-NMR data of compounds 4—12
/A 4 5 6 7 8 9 10 11 12
1 31.9 31.9 38.5 39.4 37.1 17.8 22.3 20.7 36.8
2 30.3 30.3 26.9 26.3 27.9 35.6 41.2 34.1 25.4
3 78.8 78.8 79.0 78.7 78.7 72.2 213.3 61.4 76.3
4 40.5 40.5 38.7 39.0 38.9 53.2 58.2 149.4 38.4
5 47.1 47.0 55.1 55.1 51.1 37.0 42.4 76.2 53.9
6 21.1 21.1 18.3 18.4 18.3 41.4 41.5 20.8 18.4
7 28.1 29.7 32.6 33.1 32.0 19.6 18.2 41.9 34.7
8 48.0 48.0 40.1 41.9 37.1 53.3 53.4 53.5 39.8
9 19.9 20.0 47.6 51.7 154.3 38.1 37.8 39.2 50.2
10 26.1 26.0 36.9 38.3 40.7 60.1 59.4 60.7 37.4
11 26.0 26.4 23.5 76.0 115.7 35.9 35.6 343 20.8
12 35.5 32.8 121.7 121.5 120.6 30.7 30.5 30.2 23.9
13 453 453 145.2 149.7 147.1 38.2 38.4 39.6 37.5
14 48.8 48.8 42.7 43.2 42.8 39.9 40.0 38.4 423
15 32.7 35.6 27.2 26.7 25.6 32.7 32.7 32.4 27.4
16 26.4 28.0 26.1 27.5 27.2 36.7 35.8 39.2 333
17 52.0 51.9 32.5 323 32.1 30.5 30.6 299 44.0
18 18.1 18.1 47.2 46.9 45.5 41.9 41.8 42.6 48.7
19 29.9 29.9 46.8 46.5 46.8 39.5 39.5 35.2 47.9
20 36.4 36.3 31.1 31.1 31.1 33.1 33.2 28.1 148.3
21 18.3 18.3 333 34.7 34.6 29.7 29.7 32.7 32.6
22 39.0 393 37.1 37.0 37.0 27.8 27.7 359 40.2
23 125.6 128.8 28.4 28.2 28.7 9.9 6.8 114.4 28.3
24 139.3 136.5 16.8 15.6 15.7 14.6 14.7 23.4 15.6
25 70.8 74.9 15.5 16.9 20.0 18.4 17.9 15.5 16.7
26 29.9 26.2 15.6 18.2 20.9 18.1 18.3 20.1 15.7
27 29.8 25.7 26.0 25.2 253 20.7 20.8 18.7 15.1
28 19.3 19.3 28.1 28.5 28.2 32.1 32.1 32.1 18.9
29 25.4 254 34.7 33.2 23.7 74.8 74.7 349 109.4
30 14.0 14.0 23.7 23.7 332 25.8 25.8 31.7 22.1
-OCH; 50.3 53.9

W& 4y 23- 3R 2 0-3B, 25- T

& 5: A K. 'H-NMR (400 MHz,
CDCl3) 6: 5.52 (1H, m, H-23), 5.39 (1H, d, J = 15.7
Hz, H-24), 3.28 (1H, m, H-3), 3.16 (3H, s, -OCHs),
1.26 (6H, s, H-26, 27), 0.97 (6H, s, H-18, 29), 0.87
(3H, d, J = 5.4 Hz, H-21), 0.86 (3H, s, H-28), 0.80
(3H, s, H-30), 0.56 (1H, d, J = 4.2 Hz, H-19a), 0.33
(1H, d, J = 42 Hz, H-19b); “C-NMR (100 MHz,
CDClLy) ¥ W 1. DL S 5 Sk R A —
M e =50 5 A 23(E)-25-methoxyceycloart-
23-en-3p-ol.

&Y 6: A K. 'TH-NMR (400 MHz,
CDCls) 6: 5.18 (1H, t, J = 3.5 Hz, H-12), 3.22 (1H, t,
J = 6.0 Hz, H-3), 2.17 (2H, m, H-2), 1.13 (3H, s,
H-27), 1.03 (3H, s, H-26), 1.00 (3H, s, H-23), 0.98
(3H, s, H-25), 0.94 (3H, s, H-30), 0.87 (6H, s, H-24,
28), 0.80 (3H, s, H-29); *C-NMR (100 MHz, CDCls)
B WL 1o UL S S s A —s80, %
WA 6 4 o-F IR RE .

a7 AEMA. '"HNMR (400 MHz,
CDCls) &: 5.35 (1H, d, J = 3.4 Hz, H-12), 3.83 (1H,
dd, J = 3.4, 8.9 Hz, H-11), 3.23 (3H, s, -OCHj), 3.23
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(1H, m, H-3), 1.21 (3H, s, H-27), 1.04 (3H, s, H-25),
1.00 3H, s, H-23), 1.00 (3H, s, H-26), 0.89 (3H, s,
H-30), 0.88 (3H, s, H-29), 0.83 (3H, s, H-28), 0.80
(3H, s, H-24); "“C-NMR (100 MHz, CDCl3) %4 I,
1o VRS 5 ScakapE A5, s et
M) 7 4 triptohypol Fo

&Y 8: HKA, 'HNMR (500 MHz,
CDCl3) 6: 5.57 (1H, d, J = 5.8 Hz, H-12), 5.50 (1H, d,
J = 5.8 Hz, H-11), 3.24 (1H, dd, J = 4.6, 11.6 Hz,
H-3), 1.19 (3H, s, H-27), 1.13 (3H, s, H-25), 1.03 (3H,
s, H-23), 0.99 (3H, s, H-26), 0.90 (3H, s, H-30), 0.89
(3H, s, H-29), 0.87 (3H, s, H-28), 0.81 (3H, s, H-24);
BC-NMR (100 MHz, CDCl;) ¥ W% 1. DA_E3d
53k A ST, et A 8 3834
HFE-O(11), 12-FF8CR M0

& 9: AHA. 'HINMR (500 MHz,
CDCly) &: 3.36 (1H, td, J = 5.7, 10.4 Hz, H-3), 3.29
(1H, d, J = 10.3 Hz, H-29a), 3.25 (1H, d, J = 10.3 Hz,
H-29b), 2.07 (1H, m, H-4), 1.22 (3H, s, H-30), 1.03
(3H, s, H-28), 1.02 (3H, s, H-27), 1.01 (3H, s, H-26),
0.90 3H, d, J = 6.6 Hz, H-23), 0.82 (3H, s, H-25),
0.78 (3H, s, H-24); “C-NMR (125 MHz, CDCly) %t
P 1. DL RS S Soikap s A 8, i
SEALE 9 4 3B, 29- KA

& 10: kK. 'H-NMR (400 MHz,
CDCly) 6: 3.22 (1H, d, J = 10.3 Hz, H-29a), 3.18 (1H,
d, J=10.3 Hz, H-29b), 2.32 (1H, dd, J= 3.7, 13.6 Hz,
H-2a), 2.24 (1H, dd, J = 6.8, 13.6 Hz, H-2b), 2.18
(1H, q, J = 6.6 Hz, H-4), 1.15 (3H, s, H-30), 0.98 (3H,
s, H-28), 0.96 (6H, s, H-26, 27), 0.81 (3H, d, J = 6.6
Hz, H-23), 0.80 (3H, s, H-25), 0.66 (3H, s, H-24);
BC-NMR (100 MHz, CDCl;) ¥ W2 1. PA_E$d
5 cmaE A 5", MO E Y 10 ) DiA-
K HL-29- -3l

&Y 11: AERA, ESI-MS m/z: 467 [M+
Na]". 'H-NMR (500 MHz, CDCl;) d: 5.16 (1H, s,
H-23a), 4.91 (1H, s, H-23b), 3.76 (1H, m, H-3a), 3.65
(1H, m, H-3b), 2.38 (2H, m, H-7), 1.94 (3H, s, H-24),
1.17 3H, s, H-28), 1.03 (3H, s, H-27), 0.97 (3H, s,
H-30), 0.94 (3H, s, H-26), 0.93 (3H, s, H-29), 0.82
(3H, s, H-25); "“C-NMR (100 MHz, CDCl3) %3 W,
# 1o DA RS S SciviE A — 5, etk
B 11 AR

WwEY 12: Ak K. 'H-NMR (400 MHz,
CDCly) o: 4.68 (1H, s, H-29a), 4.57 (1H, s, H-29b),
3.39 (1H, brs, H-3), 1.58 (3H, s, H-30), 1.25 (3H, s,
H-26), 1.21 (3H, s, H-23), 1.03 (3H, s, H-27), 0.98
(3H, s, H-25), 0.79 (3H, s, H-28), 0.68 (3H, s, H-24);
BC-NMR (125 MHz, CDCly) #4i W3 1. LA 35
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