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Abstract: Objective To study the chemical constituents from the aerial part of Euphorbia sikkimensis. Methods The chemical
constituents were isolated and purified through various column chromatographies. The structures of all the isolated compounds were
identified by combination of spectroscopic methods (MS, *H, *C NMR) with the literature data. Results Sixteen compounds were
isolated from the aerial part of E. sikkimensis. They were 9-epi-blumenol C (1), blumenol A (2), 4-hydroxy-2,3-dimethyl-2-nonen-
4-olide (3), caulilide I (4), 6-methoxy-7,8-methylenedioxycoumarin (5), herniarin (6), ingenol (7), sakuranetin (8), naringenin (9),
luteolin (10), taraxerone (11), glutinone (12), phytol (13), 9,12,15-linoleic acid (14), 9,12-linoleic acid (15), and a-monpalmitin (16).
Conclusion All the isolated compounds, except compounds 9 and 14, are isolated from this plant for the first time.
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enedioxycoumarin 5 herniarin 6 5 14mg 6 5mg Fr. 3d
ingenol 7 sakuranetin 8 Sephadex LH-20
naringenin 9 luteolin 10 1 6mg 2 8mg 3 7Tmg Fr.4
taraxerone 11 glutinone TLC
12 phytol 13 9,12,15- - 10 1 3 1 1 1
9,12,15-linoleic acid 14 9,12- 3
9,12-linoleic acid 15 o- a-monpalmitin Fr.4a 4c 3
16 9 14 - 10 1 3 1
11 146 mg 12 254 mg 13
1 66mg 15 16mg 14 32mg 16 126 mg
AM-400 Brucker Agilent 3
1200 HPLC Agilent Zorbax SB-Cyg 1 ESI-MS m/z: 211 [M  HT",
250 mm>4.6 mm 5pum 250 209 [M H]” 'H-NMR (400 MHz, CDs0OD) 6: 5.81
mm><94m 5pum 200 300 (1H, s, H-4), 3.73 (1H, m, H-9), 2.61 (1H, d, J = 17.0
G GFys4 Hz, H-2a), 2.04 (3H, d, J = 1.0 Hz, H-13), 2.00 (1H, d,
Cis RPig Merck Sephadex J = 17.0 Hz, H-2b), 1.99 (1H, m, H-6), 1.95 (3H, s,
LH-20 Pharmacia 5% - H-13), 1.71 (3H, m, H-8, 7b), 1.22 (1H, m, H-7a),
1.16 (3H, d, J = 7.0 Hz, H-10), 1.01 (3H, s, H-11),
0.86 (3H, s, H-12) *C-NMR (100 MHz, CD;0D) 6:
2014 7 201.6 (s, C-3), 171.0 (s, C-5), 125.7 (d, C-4), 68.6 (d,
C-9), 52.4 (d, C-6), 48.0 (t, C-2), 40.1 (t, C-8), 37.6 (s,
Euphorbia sikkimensis Boiss. C-1), 29.8 (q, C-12), 27.8 (q, C-10), 27.4 (t, C-7), 24.7
GZQY356 (9, C-13), 23.5 (q, C-11)
2 4] 1 9-epi-blumenol C
20 kg 95% 2 ESI-MS m/z: 225 [M  HJ",
3 48 h 223[M H] 'H-NMR (400 MHz, CD;0D) &: 6.05
2.562 kg 2L (1H, d, J = 15.1 Hz, H-7), 5.92 (1H, s, H-4), 5.68 (1H,
3x<8L 3><8 dd, J = 6.2, 15.0 Hz, H-8), 4.62 4.51 (1H, m, H-9),
L 3x<8L 2.68 (1H, d, J = 15.0 Hz, H-2a), 2.49 (1H, d, J = 15.0
Hz, H-2b), 1.96 (3H, d, J = 1.0 Hz, H-13), 1.41 (3H, d,
334 ¢ D101 - J = 6.8 Hz, H-10), 1.04 (3H, s, H-12), 0.99 (3H, s,
2 855 7 3 100 4 H-11) *C-NMR (100 MHz, CD;OD) &: 200.1 (s,
Fr.1 4 Fr.1 MCI CHP20P C-3), 164.4 (s, C-5), 136.2 (d, C-8), 128.7 (d, C-7),
- 30% 100% 3 126.3 (d, C-4), 79.1 (s, C-6), 66.8 (d, C-9), 49.6 (t,
Fr.1la 1c Fr. 1c - C-2),41.3 (s, C-1), 27.6 (g, C-10), 24.3 (q, C-12), 22.8
200 1 (9, C-11), 19.3 (g, C-13)
8 11mg 9 310 mg (5] 2 blumenol A
10 242mg Fr.3 - 3 ESI-MS m/z: 199 [M  H]"
200 1 100 1 95 5 5 197[M H]" 'H-NMR (400 MHz, CDCls) 5: 2.46
Fr.3a 3e Fr.3b MCI CHP20 2.35 (2H, m, H-5), 2.06 (3H, s, 3-CH3), 1.85 (3H, s,
- 30% 100% 2-CHs3), 1.62 1.48 (2H, m, H-6), 1.41 1.20 (4H, m,
7 34mg Fr.3c H-7, 8), 0.89 (3H, t, J = 4.1 Hz, H-9) **C-NMR (100
- 100 1 4 20mg MHz, CDCls) d: 173.0 (s, C-1), 157.5 (s, C-2), 125.7
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(s, C-2), 106.3 (s, C-4), 31.6 (t, C-7), 36.2 (s, C-5),
23.0 (t, C-6), 22.4 (t, C-8), 14.1 (q, C-9), 11.0 (q,
2-CHj3), 8.5 (g, 3-CHy)

" 3 4-hydroxy-2,3-dimethyl-2-
nonen-4-olide

4 ESI-MS m/z: 197 [M

H]*, 195 [M H]" 'H-NMR (400 MHz, CDCls) &:
5.69 (1H, s, H-2), 4.31 (1H, m, H-6), 2.49 (1H, m,
H-5), 2.10 (2H, m, H-7), 1.77 (3H, s, H-9), 1.70 (1H,
m, H-5), 1.50 (1H, m, H-3), 1.46 (3H, s, H-10), 1.26
(3H, s, H-11) *C-NMR (100 MHz, CDCls) 6: 182.5
(s, C-1), 172.0 (s, C-3), 112.8 (d, C-2), 86.8 (s, C-8),
66.8 (d, C-6), 47.2 (t, C-7), 45.6 (t, C-5), 36.0 (s, C-4),

30.9 (g, C-11), 27.1 (q, C-9), 26.6 (g, C-10)
[8] 4

5 ESI-MS m/z: 221 [M
H]*, 219 [M H]" 'H-NMR (400 MHz, CDCls) &:
7.67 (1H, d, J = 9.8 Hz, H-4), 6.88 (1H, s, H-5), 6.22
(1H, d, J = 9.8 Hz, H-3), 6.01 (2H, s, H-11), 3.90 (3H,
s, 6-OCH3) *C-NMR (100 MHz, CDCl5) §: 160.8 (s,
C-2), 143.6 (d, C-4), 141.2 (s, C-6) 140.1 (s, C-9),
136.0 (s, C-8), 133.8 (s, C-7), 114.3 (d, C-3), 114.2 (s,
C-10), 102.1 (t, C-11), 56.8 (q, 6-OCH3)

[9] 5

6 mp 117 121
ESI-MS m/z: 177 [M H]", 175 [M H] 'H-NMR
(400 MHz, CDCl3) 6: 7.34 (1H, d, J = 9.8 Hz, H-4),
7.21 (1H, d, J = 7.5 Hz, H-5), 6.83 (1H, dd, J = 2.0,
7.5 Hz, H-6), 6.62 (1H, d, J = 2.0 Hz, H-8), 6.26 (1H,
d, J = 9.8 Hz, H-3), 3.78 (3H, s, 7-OCH3) *C-NMR
(100 MHz, CDCly) 6: 163.0 (s, C-2), 160.8 (s, C-7),
143.3 (d, C-4), 149.2 (s, C-9), 128.6 (d, C-5), 136.0 (s,
C-8), 114.8 (d, C-3), 112.8 (d, C-10), 112.3 (d, C-6),
55.8 (g, 7-OCH3) 1ol

6

7 ESI-MS m/z: 349 [M
H]*, 347 [M H]" 'H-NMR (400 MHz, CDCls) &:
6.08 (1H, d, J = 4.3 Hz, H-7), 5.87 (1H, q, J = 1.5 Hz,
H-1), 4.35 (1H, s, H-3), 420 4.01 (2H, m, H-20),
4.15 (1H, dd, J = 1.5, 12.5 Hz, H-8), 3.81 (1H, s, H-5),
2.38 (1H, m, H-11), 2.25 (1H, ddd, J = 3.0, 6.0, 15.0
Hz, H-12), 1.83 (3H, d, J = 1.6 Hz, H-19), 1.74 (1H,

ddd, J = 8.5, 8.5, 14.8 Hz, H-12'), 1.11 (3H, s, H-17),
1.04 (3H, s, H-16), 0.94 (3H, d, J = 6.3 Hz, H-18),
0.90 (1H, dd, J = 8.4, 12.5 Hz, H-14), 0.65 (1H, m,
H-13) **C-NMR (100 MHz, CDCls) J: 206.8 (s, C-9),
140.5 (s, C-2), 139.6 (d, C-6), 129.3 (d, C-1), 127.4 (d,
C-7), 84.4 (s, C-4), 80.1 (d, C-3), 75.2 (d, C-5), 72.6
(s, C-10), 66.7 (t, C-20), 44.1 (d, C-8), 35.0 (d, C-11),
31.0 (t, C-12), 28.4 (q, C-16), 23.9 (s, C-15), 23.4 (d,
C-13), 23.0 (d, C-14), 17.5 (q, C-11), 15.5 (g, C-19),
15.4 (g, C-17) 1l
7

8 ESI-MS m/z: 287 [M  HJ",
285[M H]™ 'H-NMR (400 MHz, DMSO-dg) 6: 7.94
(2H, dd, J = 1.8, 8.5 Hz, H-2', 6"), 7.18 (2H, dd, J =
1.8, 85 Hz, H-3, 5'), 6.84 (1H, d, J = 2.0 Hz, H-8),
6.76 (1H, d, J = 2.0 Hz, H-6), 5.58 (1H, t, J = 6.5 Hz,
H-2), 2.97 (1H, dd, J = 6.5, 12.5 Hz, H-3a), 3.18 (1H,
dd, J = 6.5, 12.5 Hz, H-3p), 3.72 (3H, s, 7-OCHs)
3C-NMR (100 MHz, DMSO-dg) J: 196.8 (s, C-4),
167.4 (s, C-7), 163.1 (s, C-4), 162.8 (s, C-5), 157.8 (s,
C-9), 128.6 (s, C-1), 128.3 (d, C-2', 6'), 115.2 (d, C-3',
5%, 102.6 (s, C-10), 94.6 (d, C-6), 93.8 (d, C-8), 78.6
(d, C-2), 55.8 (q, 7-OCHs), 42.0 (t, C-3)

[12] 8

9 ESI-MS m/z: 271 [M  H]",
273 [M H] 'H-NMR (400 MHz, Acetone-dg) o
7.40 (2H, d, J = 8.5 Hz, H-2', 6'), 6.90 (2H, d, J = 8.5
Hz, H-3', 5), 5.95 (2H, d, J = 2.0 Hz, H-6, 8), 5.45
(1H, dd, J = 3.0, 13.0 Hz, H-2), 3.19 (1H, dd, J = 12.9,
17.1 Hz, H-30), 2.72 (1H, dd, J = 3.0, 17.1 Hz, H-3p)
3C-NMR (100 MHz, Acetone-dg) J: 197.3 (s, C-4),
167.3 (s, C-7), 165.1 (s, C-4"), 163.8 (s, C-5), 158.7 (s,
C-9), 130.6 (s, C-1'), 129.1 (d, C-2', 6'), 116.2 (d, C-3,
5%, 96.6 (s, C-10), 95.6 (d, C-6), 93.8 (d, C-8), 79.9
(d, C-2), 435 (t, C-3)

[13] 9

10 ESI-MS m/z: 287 [M
H]*, 285 [M H]  'H-NMR (400 MHz, Acetone-ds)
8:7.50 (1H, d, J = 2.5 Hz, H-2"), 7.47 (1H, dd, J = 2.0,
8.5 Hz, H-6'), 7.00 (1H, d, J = 8.5 Hz, H-5'), 6.57 (1H,
s, H-3), 6.52 (1H, d, J = 2.0 Hz, H-8), 6.25 (1H, d, J =
2.1 Hz, H-6) C-NMR (100 MHz, Acetone-dg) &:
183.5 (s, C-4), 165.6 (s, C-7), 165.3 (s, C-2), 163.8 (s,
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C-5), 159.3 (s, C-9), 150.6 (s, C-4"), 146.9 (s, C-3"), 12
124.2 (d, C-6"), 120.6 (s, C-1"), 117.1 (d, C-5"), 114.6 13 ESI-MS m/z: 297

(d, C-2"), 105.8 (s, C-10), 104.7 (d, C-3), 100.2 (d,
C-6), 95.1 (d, C-8) (4]
10

11 ESI-MS m/z: 425
[M HJ",423[M H] 'H-NMR (400 MHz, CDCl)
§:5.52 (1H, m, H-15), 2.54 (1H, dd, J = 7.1, 11.8 Hz),
2.33 (1H, dd, J = 3.2, 6.4 Hz, H-16a), 2.08 (1H, dt,
J=33,12.7 Hz, H-2B), 1.97 1.82 (6H, m, H-1a, 1P,
90, 10a, 16a, 16B), 1.14 (3H, s, 23-CHs), 1.11  1.04
(11H, m, H-7, 9B, 10p, 11, 12, 18, 19, 21, 22), 1.02
(3H, s, 24-CH3), 0.99 (3H, s, 25-CHs), 0.95 (6H, s, 26,
27-CHs), 0.93 (6H, s, 29, 30-CHs), 0.83 (3H, s,
28-CH;) “C-NMR (100 MHz, CDCly) &: 217.3 (s,
C-3), 157.6 (s, C-14), 117.3 (C-15), 55.8 (d, C-5), 49.1
(d, C-18), 48.8 (d, C-9), 47.7 (d, C-4), 40.6 (t, C-19),
39.2 (s, C-8), 38.5 (t, C-1), 37.8 (s, C-10), 37.7 (s,
C-13), 37.5 (t, C-12), 36.8 (t, C-16), 35.9 (s, C-17),
35.3 (t, C-7), 34.2 (t, C-21), 33.7 (t, C-22), 33.5 (q,
C-29), 33.2 (t, C-2), 30.1 (g, C-25), 30.0 (g, C-28),
28.9 (s, C-20), 26.3 (q, C-23), 25.6 (q, C-27), 21.6 (q,
C-30), 21.5 (t, C-11), 20.14 (t, C-6), 17.6 (q, C-26),
14.9 (q, C-24) 5]

11

12 ESI-MS m/z: 425
[M HJ",423[M H] 'H-NMR (400 MHz, CDCl)
1 5.68 (1H, dd, J = 1.2, 6.2 Hz, H-6), 2.39 (2H, m,
H-2), 1.44 1.55 (10H, m, H-1, 7, 8, 10, 11q, 160, 18,
22),1.06 1.39 (10H, m, H-11p, 12, 15, 16, 19, 21),
1.23 (3H, s, 24-CHs), 1.22 (3H, s, 23-CH3), 1.13 (3H,
s, 28-CHg), 1.08 (3H, s, 26-CHs), 1.02 (3H, s,
27-CHs), 0.99 (3H, s, 30-CH3), 0.95 (3H, s, 29-CHs),
0.81 (3H, s, 25-CHs) *C-NMR (100 MHz, CDCls) 8
215.0 (s, C-3), 142.3 (s, C-5), 121.2 (d, C-6), 50.5 (d,
C-10), 50.0 (s, C-4), 47.0 (d, C-8), 43.1 (d, C-18), 39.3
(s, C-14), 38.9 (t, C-22), 38.0 (s, C-9), 37.9 (s, C-13),
35.9 (t, C-2), 35.0 (C-1, 19), 34.5 (g, C-29), 34.0 (t,
C-28), 33.0 (t, C-25), 32.4 (g, C-28), 32.0 (t, C-7),
31.9 (t, C-21), 30.3 (t, C-12), 30.1 (t, C-17), 28,5 (s,
C-20), 28.2 (g, C-23), 24.3 (t, C-15), 23.6 (g, C-26),
21.6 (g, C-30), 19.3 (t, C-11), 18.4 (t, C-16), 15.6 (g,
C-24) (6]

[M H],295[M H] *H-NMR (400 MHz, CDCls)
5t 5.32 (1H, m, H-2), 4.09 (2H, m, H-1), 2.03 1.86
(4H, m, H-4, 5), 1.69 1.54 (7TH, m, H-6 8), 1.52
(3H, s, 17-CHj), 158 1.41 (5H, m, H-9 11),
1.39 1.25 (3H, m, H-12, 15), 1.21 (2H, m, H-14),
1.17 (6H, m, 16, 20-CH3), 0.89 (3H, m, 18-CH3), 0.75
(3H, m, 19-CH;) *C-NMR (100 MHz, CDCly)
139.8 (s, C-3), 123.26 (d, C-2), 59.6 (t, C-1), 40.1 (t,
C-4), 39.6 (d, C-14), 37.6 (t, C-8, 10), 37.5 (t, C-6),
36.9 (t, C-12), 33.0 (t, C-1), 32.9 (d, C-7), 28.2 (d,
C-15), 25.9 (t, C-5), 25.0 (t, C-13), 24.7 (t, C-9), 23.0
(q, C-16), 22.8 (g, C-20), 20.0 (g, C-19), 19.9 (q,
C-18), 16.4 (q, C-17)
[17] 13

14 ESI-MS m/z: 277 [M
H]~ 'H-NMR (400 MHz, CDCls) : 5.53 5.66 (4H,
m, H-9, 12, 13, 15), 4.48 (2H, m, H-10, 16), 2.83
1.86 (12H, m, H-2, 3, 8, 11, 14, 17), 1.69 1.54 (8H,
m, H-4 7), 0.97 (3H, m, 18-CH;) “C-NMR (100
MHz, CDCls) 6: 180.6 (s, C-1), 132.0 127 (d, C-9,
10, 12, 13, 15, 16), 34.5 (t, C-2), 29.0 29.7 (t, C-4
7), 27.4 (t, C-8), 25.8 (t, C-11, 14), 20.8 (t, C-17), 14.6
(g, C-18) el

14 9,12,15-

15 ESI-MS m/z: 279 [M
H]~ 'H-NMR (400 MHz, CDCls) §: 5.43 (2H, m, H-9,
12), 4.27 (2H, m, H-10, 13), 2.78 (2H, m, H-11),
2.30 1.94 (8H, m, H-2, 3, 8, 14), 1.58 1.17 (14H,
m,H-4 7,15 17),0.90 (3H, m, 18-CH;) *C-NMR
(100 MHz, CDCl) &: 178.9 (s, C-1), 130.0 (d, C-9,
13), 127.9 (d, C-12), 128 (d, C-10), 33.8 (t, C-2), 31.5
(t, C-16), 29.7 (t, C-7), 29.3 (t, C-15), 29.1 (t, C-5, 6),
29.0 (t, C-4), 27.2 (t, C-8, 14), 25.6 (t, C-11), 24.6 (t,
C-3), 22.7 (t, C-17), 14.1 (q, C-18)

(el 15 912-

16 ESI-MS m/z: 331 [M
H]*, 329 [M H]  *H-NMR (400 MHz, CDCl,) &
4.23 (1H, dd, J = 6.3, 11.6 Hz, H-1"), 4.17 (1H, dd, J =
4.2, 11.6 Hz, H-1"), 3.95 (1H, m, H-2"), 3.73 (1H, dd,
J =42, 116 Hz, H-3'), 3.61 (1H, m, H-3"), 2.37 (2H,
t, J = 7.0 Hz, H-2), 1.62 (2H, m, CH,), 1.27 1.30
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(24H, s, 12><CH,), 0.90 (3H, t, J = 7.0 Hz, 16-CHs)
BBC-NMR (100 MHz, CDCls) 6: 174.4 (s, C-1), 70.3
(d, C-2'), 65.2 (t, C-3), 63.4 (t, C-1), 34.2 (t, C-2),
31.8 (t, C-3), 29.0 30.0 (t, C-4 13), 25.0 (t, C-14),
22.7 (t, C-15), 14.1 (q, C-16)
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