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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). JBiff%iE (herniarin, 6).
EKEEE (ingenol, 7). P{E= (sakuranetin, 8).
M % (naringenin, 9). AJBH K (luteolin, 10).
W ATLHERR (taraxerone, 11). Zi%:Hd (glutinone,
12). M2 E (phytol, 13). 9,12,15- 3 ik il FR
( 9,12,15-linoleic acid , 14 ) . 9,12- ¥ Jk i FR
(9,12-linoleic acid, 15) Al a-EAE#E (a-monpalmitin,
16). LLEALEIR T 9. 14 SN NE RN ZAEY)
Wy AR
1 XESEHR

AM-400 BURZREILHRIX (Brucker A7) ); Agilent
1200 7 HPLC (Agilent A ] ); Zorbax SB-C g thifk
K (O #HrkE 250 mm X 4.6 mm, 5 pm; 2FEH144: 250
mmX9.4m, 5um); FEEIEEER (200~300 H).
R OAEEER G BEIR GFpsy (I T ),
RAE B Cig+ RPjg (Merck A7) ); Sephadex
LH-20 %¢fX (Pharmacia A #]); EEFHN S%IREE-
LTI o

AW T HT AR A SR KRR B4y . K
AT 2014 42 7 AR TSN B E, It [E
Fb Bt BB R AT FC RTINS SO 5 8 R BER
i JE MY B L KEX Euphorbia sikkimensis Boiss., Fx
A (GZQY356) AFJHCTHl R/ .
2 REEENE

HRKRRAEE 20 kg, B#)E FH 95% S BRI
PR 3 IR, BHIR 48 ho BRI G I G IR Y 227
B, BEIMIRE (2562 kg) FliEE/K (2L)
TREJE, WIKAAME (3X8L). BERRAME (3X8
L), IETEE (3X8L) XHL, S50 ilik4ifs 24
TR, BERR CBRFNIE T RES MR E . IR 1
AL 334 g, &I KALMAE D101, BAZFE-/K
(2:8.5:5.7:3,10:0) BAEELLBLASE] 4 40
53 (Fr. 1~4) . Fr. 1 #43id MCI 43 £+ CHP20P,
DL EE-7K (30%~100%) 5 FEHe i 20 575 2 3 A58
55 (Fr. la~1c). Fr. 1c #B53HF R DL = S0 -
HEE 200 1 BrEoazE, HEBRNS TIHE
H, wAEEH0EY 8 (11 mg). 9 (310 mg) A
10 (242 mg). Fr. 3 #5518 i ik ek DL G H - H
BE (200 : 1. 100 : 1. 95:5) BEEMHMEES 5
ANAR[FH S Fr. 3a~3e. Fr. 3b ifid MCI CHP20 #:
i, DUHFEE-/K (30%~100%) Hf B 5 15 24k
E97 (34mg), Fr.3c & k& FRERH:, L&
H - FHEE (100 @ 1D HEMARIKAEY 4 (20 mg).

5 (14 mg). 6 (5 mg). Fr. 3d @it £ W st
Sephadex LH-20, #5642 (03 7y 213 210 &
1 (6mg). 2 (8 mg) F13 (7mg). Fr. 4 Hk
LN, TLC SRR EZONAAERMEY, X
Oy DL I E-BERE 28 (10 0 1. 3014 1:1) ik
IHE, 3 SR BE R, &I G158 3 MANFH 7
Fr. 4a~4c. 3 N5 G s2@ i IE AR R A DL A 1) 4%
HWZ G CRHMBE-BER /G 1021, 31 1),
RASFLAEY 11 (146 mg). 12 (254 mg). 13
(66 mg). 15 (16 mg)~ 14 (32 mg) A 16 (126 mg)-
3 SFHEE

&9 1: AR ; ESI-MS m/z: 211 [M+H],
209 [M—H] . 'H-NMR (400 MHz, CD;0D) ¢: 5.81
(1H, s, H-4), 3.73 (1H, m, H-9), 2.61 (1H, d, J = 17.0
Hz, H-2a), 2.04 (3H, d, J = 1.0 Hz, H-13), 2.00 (1H, d,
J = 17.0 Hz, H-2b), 1.99 (1H, m, H-6), 1.95 (3H, s,
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;OD) 6:
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,
C-1), 29.8 (g, C-12), 27.8 (q, C-10), 27.4 (t, C-7), 24.7
(q, C-13), 23.5 (q, C-11). DA E%ds 55 ki iE JE A
— M, W EAY 14 9-epi-blumenol C.

&%) 2: KA ESI-MS m/z: 225 [M+H]',
223 [M—H] . '"H-NMR (400 MHz, CD;0D) 6: 6.05
(1H, d, J=15.1 Hz, H-7), 5.92 (1H, s, H-4), 5.68 (1H,
dd, J = 6.2, 15.0 Hz, H-8), 4.62~4.51 (1H, m, H-9),
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,
J = 6.8 Hz, H-10), 1.04 (3H, s, H-12), 0.99 (3H, s,
H-11); “C-NMR (100 MHz, CD;OD) &: 200.1 (s,
C-3), 164.4 (s, C-5), 136.2 (d, C-8), 128.7 (d, C-7),
126.3 (d, C-4), 79.1 (s, C-6), 66.8 (d, C-9), 49.6 (t,
C-2),41.3 (s, C-1), 27.6 (q, C-10), 24.3 (g, C-12), 22.8
(q, C-11), 19.3 (q, C-13). DA EH¥E 5 CRkIRIESE A
— O, % E A 2 4 blumenol A

&M 3: AR A ; ESI-MS m/z: 199 [M+H],
197 [M—H] . 'H-NMR (400 MHz, CDCl;) 6: 2.46~
2.35 (2H, m, H-5), 2.06 (3H, s, 3-CH3), 1.85 (3H, s,
2-CH3), 1.62~1.48 (2H, m, H-6), 1.41~1.20 (4H, m,
H-7, 8), 0.89 (3H, t, J = 4.1 Hz, H-9); "*C-NMR (100
MHz, CDCl;) 6: 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-CH3) 8.5(q, 3-CHj). LA 3 5 SRR E Fe A —
#;, W% E S 3 A 4-hydroxy-2,3-dimethyl-2-
nonen-4-olide.

a4 E’élﬁ:ﬂ%‘ﬂi ESI-MS m/z: 197 [M+

H]", 195 [M—H] . 'H-NMR (400 MHz, CDCL) 6:
5.69 (1H, s, H-2), 431 (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, CDCl3) 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 (q, C-11), 27.1 (q, C-9), 26.6 (q, C-10). LA_- %k
5k E A -, Wt &Y 4 N E R
PIE

WEWS: AEEERAK; ESI-MS m/z: 221 M+
H]", 219 [M—H] . 'H-NMR (400 MHz, CDCL) ¢:
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-OCHz); ">C-NMR (100 MHz, CDCl3) 6: 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). LA L¥¥5 5
SCHRIRIEREA B, Mtk A& 5 N EER.

&M 6: AEBREAEMA; mp 117~121 C,
ESI-MS m/z: 177 [M+H]", 175 [M—H] . 'H-NMR
(400 MHz, CDCls) 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), 626(1H
d, J=9.8 Hz, H-3), 3.78 (3H, s, 7-OCH;); "C-NMR
(100 MHz, CDCl3) d: 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(q, 7-OCH3). VA%l 5 ek A — 5",
M e B 6 NI R .

&Y 7: HIEAEA; ESI-MS m/z: 349 [M+
H]", 347 [M—H] . 'H-NMR (400 MHz, CDCL) ¢:
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, CDCl;) 6: 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 (q, C-19),
15.4 (q, C-17). LL_E%o¥fs 5 Scmripis A — g,
M e S T N B R .

&%) 8: T KK ; ESI-MS m/z: 287 [M+H]',
285 [M—H] . 'H-NMR (400 MHz, DMSO-dj) : 7.94
(2H, dd, J = 1.8, 8.5 Hz, H-2', 6'), 7.18 (2H, dd, J =
1.8, 8.5 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-OCH3);
BC-NMR (100 MHz, DMSO-dy) 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-OCHj3), 42.0 (t, C-3). LA E¥iE 5
SCHRARE R A Y, M S 8 NIETE R

EM 9: Eﬁéb’ﬁi ESI-MS m/z: 271 [M+H]",
273 [M—H] . H-NMR (400 MHz, Acetone-ds) 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-3a), 2.72 (1H, dd, J = 3.0, 17.1 Hz, H-3p);
BC-NMR (100 MHz, Acetone-dg) &: 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), 43.5 (t, C-3). L IR%H 5 ik B A —
;B A 9 M.

AW 10: EEFK; ESI-MS m/z: 287 [M+
H]", 285 [M—H] . 'H-NMR (400 MHz, Acetone-de)
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-ds)
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),
124.2 (d, C-6'), 120.6 (s, C-1), 117.1 (d, C-5'), 114.6
(d, C-2"), 105.8 (s, C-10), 104.7 (d, C-3), 100.2 (d,
C-6), 95.1 (d, C-8). FiR¥i 5 SCiffas S A — 5,
MU EAL S 10 AR RS,

&Y 11 BEREAER KR ESI-MS m/z: 425
[M+H]", 423 [M—H] . 'H-NMR (400 MHz, CDCls)
J: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-160), 2.08 (1H, dt,
J=3.3,12.7 Hz, H-2B), 1.97~1.82 (6H, m, H-1a, 1B,
90, 10a, 160, 16B), 1.14 (3H, s, 23-CHj), 1.11~1.04
(11H, m, H-7, 9B, 10B, 11, 12, 18, 19, 21, 22), 1.02
(3H, s, 24-CH3), 0.99 (3H, s, 25-CH3), 0.95 (6H, s, 26,
27-CH;), 0.93 (6H, s, 29, 30-CH;), 0.83 (3H, s,
28-CH;); "C-NMR (100 MHz, CDCl) &: 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),
353 (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 (g, 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), VL_E¥¥E 5 30k i 5t A — 5",
WO LAY 11 9T A SEBE R o

&Y 12 AEEAEKAK; ESI-MS m/z: 425
[M+H]", 423 [M—H] . 'H-NMR (400 MHz, CDCls)
. 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, 110, 160, 18,
22), 1.06~1.39 (10H, m, H-11B, 12, 15, 16B, 19, 21),
1.23 (3H, s, 24-CH3), 1.22 (3H, s, 23-CH3), 1.13 (3H,
s, 28-CH3), 1.08 (3H, s, 26-CH3), 1.02 (3H, s,
27-CHs), 0.99 (3H, s, 30-CH3), 0.95 (3H, s, 29-CHs),
0.81 (3H, s, 25-CH;); "*C-NMR (100 MHz, CDCls) &
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 (q, 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 (q, C-26),
21.6 (g, C-30), 19.3 (t, C-11), 18.4 (t, C-16), 15.6 (q,
C-24). L E¥dE 5 cmiioE A — 50, ke

& 12 N .

&Y 13: IRFE OMPIRER; ESI-MS m/z: 297
[M-+H]", 295 [M—H] . 'H-NMR (400 MHz, CDCl;)
5: 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 (7H, m, H-6~8), 1.52
(3H, s, 17-CH3), 1.58~1.41 (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-CHj), 0.75
(3H, m, 19-CH;); “C-NMR (100 MHz, CDCls) 6
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 (q, C-20), 20.0 (q, C-19), 19.9 (q,
C-18), 16.4 (q, C-17) LA %4 5 SC R 08 A —
U, WM E A 13 SRR

tEY 14: TTEMRYI; ESI-MS m/z: 277 [M—
H] . 'H-NMR (400 MHz, CDCl3) 6: 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-CH3); "“C-NMR (100
MHz, CDCLy) §: 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
(q, C-18). A% 5 cififid A — 5", %
ELEY) 14 9 9,12,15- T FRIHIR »

&Y 15 TLERY); ESI-MS m/z: 279 [M—
H] . 'H-NMR (400 MHz, CDCl;) 6: 5.43 (2H, m, H-9,
12), 427 (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, CDCls) d: 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). LL_E#d 5 ik
PIB A, WO AL A 15 8 9,12-TERRINER -

A 16: TCEIHIRYI; ESI-MS m/z: 331 [M+
H]", 329 [M—H] . 'H-NMR (400 MHz, CDCl3) ¢:
423 (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=42,11.6 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, 12X CH,), 0.90 (3H, t, J = 7.0 Hz, 16-CHs);
BC-NMR (100 MHz, CDCl) d: 174.4 (s, C-1), 70.3
(d, C-27), 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). LI _E¥¥E 5 kiR iE
AR5, M EAYI16 A o- KRR .
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