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Chemical constituents in whole herb of Euphorbia lunulata

ZHANG Wen-jing, WENG Lian-jin, YI Li-tao, GENG Di
College of Chemical Engineering, Huaqiao University, Xiamen 361021, China

Abstract: Objective To study the chemical constituents in the whole herb of Euphorbia lunulata. Methods The compounds were
separated and purified by silica gel and Sephadex LH-20 column chromatography. The structures of the compound were identified on
the basis of chemical and spectral methods. Results Seventeen compounds were isolated from 90% ethanol extract from the whole
herbs of E. lunulata and identified as 1-octacosanol (1), B-sitosterol (2), octadecyl caffeate (3), cycloart-23Z-en-3f3,25-diol (4),
scopoletion (5), 24-methylenecycloartanol (6), stigmasterol (7), vifolin (8), o-phthalic acid bis-(2-ethyl decyl)-ester (9), ferulic acid
hexacosyl ester (10), scopoletin-7-glucoside (11), B-amyrin (12), gallic acid (13), sucrose (14), 17-hxdroxyjolkinolide A (15),
jolkinolide A (16), and jolkinolide B (17). Conclusion Compounds 1, 3, 8—12 and 14—17 are isolated from this plant for the first
time, and compound 9 is isolated from the plants of Euphorbia L. for the first time.
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1 NESHR

Bruker-500 MHZ #4154 (Bruker /2 7] );
Hp-100 %43 {% (LC/MSD Sytem, ESI Mode);
FL 7 ORF BS224 S (f [ 58 2 R Wi {X 2% A 7] ); DHG-
9140A B HLHIE IR B WA RIRS 20 S i %
AIRAF]D; N-1000 Jefkz kA0 CHAR 5B SS
PR 4D Atk (100~200. 200~300.
300~400 H) FIfjZ OISR GFass (B4l
T.), Sephadex LH-20 (Pharmacia /A 7] ), ODS (Cis,
30~50 um, HA Fuji), MCI R (=221,
T AR A bl (P BeAt 1.

FIRET 2011 47 10 JRE T b4 F L,
Zorp B 2R OR 2 2 IR IR AR 5 5 O KR Rk e
AR 5 Euphorbia lunulata Bge. =%, FrA
(11-102709) W5 T B 25 RL K 2% R AR 0t = .
2 ERESE

TR LA 15 ke, Fh#E, F 90% LEEFI
PEHL 3 IR, BIFEREUE, IR, B CRERE
2.5kg, TRET K, WRKAAMEE S BRSO
Be IE T RESEAT A, [RIORS ) S 19 2140 S 4>
256.5 g, AT 205.4 g, BEIR LB83HAT 144.6 g.
A1 MBS A 2R (100~200 HD FEAIESE, £
T -BE R 206 (50 © 0—0 1 100) Yk 746 B vk
453 8 N> Fr. 1~8.Fr. 3(8.6 )& HEKI (300~
400 HO A o> 2, A il EE-HE R 405 (30 0 10 ¢
100) #H#MEE 1 (12.0mg), Fr.5 (123 g) &k
Attt 43 B, 454 Sephadex LH-20 & ODS FE
O A FMEY 2 (13.4mg). 3 (15.8 mg).
5 (20.5 mg). 7 (153 mg). 8 (13.4 mg), Fr. 6
(6.4 g) 4 ODS JeAHFE, HEE-7K (50 @ 50—80 :
200 B FEVEML, 1524654 4 (10.2 mg) F1 10 (9.5
mg). Fr. 7 (10.2 g) %4 MCI } Sephadex LH-20
AEMLEY 15 (103 mg). 16 (192mg) f117 (8.4
mg), Fr.8 (7.5g) % Sephadex LH-20 f1: (i, 43
AW 9 (102 mg); S FIRERAT (i (S15-
I 100 111 1D BREEUENE, SRR, 4
A0S 5 52 0025 e i 5 6 (17.2 mg).
11 (203 mg). 12 (89 mg) F113 (15.1 mg). AL
ST FHRE IR AT (vl 3 B, S0 - FF I R ke
(100 : 11 : 1), 132 4 Mits); Fr. A~D, Fr. D Al
REERA S 7 S aidl, 9316EY) 14 (18.0 mg).
3 GMEE

EW 1. AETEHRAR Chmi-BKR o

1ig), 73 T30 CosHsgO, EI-MS m/z: 392 [M—H,0].
'H-NMR (500 MHz, CDCl3) J: 3.65 (2H, t, J = 6.8
Hz, H-1), 1.57 (2H, m, H-2), 0.89 (3H, t, J = 6.8 Hz,
H-28); "*C-NMR (125 MHz, CDCl;) d: 63.1 (C-1),
32.8 (C-2), 25.7 (C-3), 31.9, 29.3, 29.4, 29.6, 29.7
(ZMWHIE CFY, C-4~27), 14.1 (C-28). LL L
M 5 SckaRoE 8P, ME A 1 hIES
T \BERE .

wEY 2. LEEREA CIED, IR Gk
i - BSIE IR S Hds —80, H5xHE TLC,
HREE—I, AR TR, %Eh B-4 BB

WwEY 3: Atk R GAlYD, FeCly MV FH
P, 1R CpHyuO4r ESI-MS m/z: 431 [M—H]
'H-NMR (500 MHz, CDCls) 6: 9.58 (1H, s, 3-OH),
9.06 (1H, s, 4-OH), 7.41 (1H, d, J = 15.6 Hz, H-3),
6.89 (1H, d, J= 8.2 Hz, H-6"), 6.78 (1H, d, J= 8.2 Hz,
H-5'), 6.40 (1H, d, J = 15.6 Hz, H-2), 4.11 (2H, d, J =
6.6 Hz, H-1"), 1.70 (2H, m, H-2"), 1.27~1.70 (30H,
m, H-3"~17"), 0.89 (3H, t, J = 6.6 Hz, H-18");
BC-NMR (125 MHz, CDCl;) d: 168.1 (C-1), 141.1
(C-2), 144.0 (C-3), 127.7 (C-1"), 114.6 (C-2'), 146.5
(C-3"), 145.0 (C-4'), 115.6 (C-5"), 122.4 (C-6"), 65.0
(C-1"), 26.0 (C-2"), 22.7~31.9 (C-3"~17"), 14.0
(C-18"). VA F-¥edh 5 scmkdtos — 8, s eis
Y1 3 g umEERR -+ )\ Bl .

WEY 4. LEECREG S (FED, 471X
C30Hs00,5 EI-MS m/z: 442 [M]". 'H-NMR (500 MHz,
CDCLy) d: 5.60 (2H, dd, J = 3.0, 4.5 Hz, H-23, 24),
1.31 (3H, s, H-27), 1.25 (3H, s, H-26), 0.89 (3H, d, J =
4.0 Hz, H-21), 0.33, 0.55 (% 1H, d, J = 4.0 Hz,
H-19); "C-NMR (125 MHz, CDCl;) d: 31.9 (C-1),
30.4 (C-2), 78.8 (C-3), 40.5 (C-4), 47.1 (C-5), 21.1
(C-6), 28.1 (C-7), 48.0 (C-8), 20.0 (C-9), 26.0 (C-10),
26.1 (C-11), 35.6 (C-12), 45.3 (C-13), 48.8 (C-14),
32.8 (C-15), 26.3 (C-16), 52.0 (C-17), 18.1 (C-18),
30.0 (C-19), 36.4 (C-20), 18.3 (C-21), 39.0 (C-22),
139.3 (C-23), 125.6 (C-24), 70.7 (C-25), 29.9 (C-26),
29.9 (C-27), 14.0 (C-28), 25.4 (C-29), 14.1 (C-30). LI
s ORI E 3, W etk A 4k
cycloart-23Z-en-3p,25-diol.

WwEY 5. LEERG & (WED, 27
C1oHgO4, ESI-MS m/z: 193 [M+H] . "H-NMR (500
MHz, CDCL) &: 7.96 (1H, d, J = 9.5 Hz, H-4), 7.18
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(1H, s, H-5), 6.79 (1H, s, H-8), 6.17 (1H, d, J = 9.5
Hz, H-3), 3.90 (3H, s, H-11); "C-NMR (125 MHz,
CDCly) 6: 161.5 (C-2), 113.5 (C-3), 144.8 (C-4),
151.3 (C-5), 103.9 (C-6), 152.0 (C-7), 110.2 (C-8),
146.2 (C-9), 112.3 (C-10), 56.9 (C-11). LA % 53¢
MR — 3, WA 5 N AR R

wEY 6. AtILE AR (HED . 753X
C3H5,0, EI-MS m/z: 440 [M]". 'H-NMR (500 MHz,
CDCls) 6: 3.28 (1H, m, H-3), 0.97 (3H, s, H-18), 0.90
(3H, d, J = 5.5 Hz, H-21), 0.33, 0.55 (% 1H, d, J= 4.0
Hz, H-19); “C-NMR (125 MHz, CDCl;) &: 31.9
(C-1), 29.7 (C-2), 78.8 (C-3), 40.5 (C-4), 47.1 (C-5),
21.1 (C-6), 28.2 (C-7), 48.0 (C-8), 20.0 (C-9), 26.0
(C-10), 26.1 (C-11), 35.6 (C-12), 45.3 (C-13), 48.8
(C-14), 32.8 (C-15), 26.5 (C-16), 52.3 (C-17), 18.0
(C-18), 29.4 (C-19), 36.1 (C-20), 18.3 (C-21), 35.0
(C-22), 31.3 (C-23), 156.9 (C-24), 33.8 (C-25), 21.9
(C-26), 22.7 (C-27), 19.3 (C-28), 14.1 (C-29), 25.4
(C-30), 105.9 (C-31). L ¥t 5 scikiin —sd,
MR A 6 g 24- F LR P JR A

&Y 7. LEERE S (BER OB,
Liebermann-Burchard [z W HH; 43 F 20 CaoHag0O,
ESI-MS m/z: 411 [M—H] . 'H-NMR (500 MHz,
CDCls) 6: 5.34 (1H, d, J = 4.5 Hz, H-6), 5.16 (1H, dd,
J =150, 8.5 Hz, H-22), 5.03 (1H, dd, J = 15.0, 8.5
Hz, H-23), 3.52 (1H, m, H-3a); "“C-NMR (125 MHz,
CDCly) 6: 37.3 (C-1), 31.9 (C-2), 71.8 (C-3), 42.3
(C-4), 140.8 (C-5), 121.7 (C-6), 32.0 (C-7), 32.0
(C-8), 50.8 (C-9), 36.5 (C-10), 21.2 (C-11), 39.8
(C-12), 42.3 (C-13), 56.1 (14), 24.3 (C-15), 28.2
(C-16), 56.8 (C-17), 11.4 (C-18), 19.4 (C-19), 40.5
(C-20), 19.8 (C-21), 138.3 (C-22), 129.3 (C-23), 50.2
(C-24), 31.7 (C-25), 25.4 (C-26), 19.1 (C-27), 243
(C-28), 11.9 (C-29). LA_L-%¥ 5 ek iE —5™,
WS A T A T S

A 8: FOAET S CHEE, 43 138 C1,HgOs,
ESI-MS m/z: 247 [M—H] . 'H-NMR (500 MHz,
DMSO-ds) : 7.26 (1H, s, H-7), 3.32 (2H, t, J = 3.8
Hz, H-10), 3.15 (2H, t, J = 3.8 Hz, H-9); “C-NMR
(125 MHz, DMSO-dj) 6: 149.2 (C-2), 115.6 (C-3), 140.2
(C-3a), 145.1 (C-4), 141.5 (C-5), 144.3 (C-6), 108.1
(C-7), 113.3 (C-Ta), 160.6 (C-8) 23.8 (C-9), 33.1 (C-10),
195.6 (C-11). LA % 5 Sk —8", e fh

B8 M S AR .

wEY 9. Ry (EUi), 4T
C3,Hs;04, EI-MS m/z: 502 [M]". "H-NMR (500 MHz,
CDCL) &: 7.75 (2H, dd, J = 3.5, 6.0 Hz, H-4, 5), 4.24
(2H, dd, J=5.5, 11.0 Hz, H-1", 1"), 1.68 (2H, m, H-2',
2"), 0.92 (6H, t, J = 7.5 Hz, H-4"", 4", 0.88 (6H, t,
J=6.5Hz, H-10’, 10”); C-NMR (125 MHz, CDCl5)
5: 1324 (C-1, 2), 128.8 (C-3, 6), 130.9 (C-4, 5), 68.2
(C-1', 1), 38.7 (C-2', 2"), 30.4 (C-3’, 3"), 23.7 (C-4/,
4", 29.7 (C-5', 5"), 29.4 (C-6', 6"), 28.9 (C-7', 7"),
31.9 (C-8', 8"), 22.7 (C-9', 9"), 14.1 (C-10’, 10"), 23.0
(C-3",3""), 11.0 (C-4", 4", 167.8 (C = 0). Ll L%
5 SCHRARIE 30, M RS 9 A o-phthalic
acid bis-(2-ethyl decyl)-ester.

WEY 10 TLEEHRSE & CFED, 457X
C36Hg204, ESI-MS m/z: 581 [M+Na]". "H-NMR (500
MHz, CDCly) d: 7.60 (1H, d, J = 15.9 Hz, H-7), 7.06
(1H, d, J=2.0 Hz, H-2), 7.02 (1H, dd, /= 8.2, 2.2 Hz,
H-6), 6.90 (1H, d, J = 8.2 Hz, H-5), 6.28 (1H, d, J =
15.9 Hz, H-8), 4.18 (2H, t, J = 6.0 Hz, H-1"), 3.91
(3H, s, 3-OCH3), 1.68 (2H, d, J = 6.7 Hz, H-2'), 1.25
(46H, m, H-3'~25"), 0.87 3H, t, J = 6.7 Hz, H-26');
BC-NMR (125 MHz, CDCl;) 6: 127.0 (C-1), 109.3
(C-2), 146.7 (C-3), 147.9 (C-4), 115.6 (C-5), 123.0
(C-6), 144.6 (C-7), 114.7 (C-8), 167.4 (9-C = O), 64.6
(C-1"), 55.9 (3-OCHy), 22.7 (C-2"), 22.7~31.9 (C-3'~
25", 14.1 (C-26"). LA ¥t scmkdiaE ™, %
BB A 10 NBTERIR /N BilE .

A 11 AR R (FED, 45130 CieHgOo,
ESI-MS m/z: 377 [M+Na]". '"H-NMR (500 MHz,
DMSO-dg) 8: 7.96 (1H, d, J = 9.6 Hz, H-4), 7.29 (1H,
s, H-5), 6.35 (1H, d, J= 9.6 Hz, H-3), 5.08 (1H, d, J =
7.8 Hz, Glc-H-1"), 3.82 (3H, s, Glc-H-6); "*C-NMR
(125 MHz, DMSO-ds) d: 160.4 (C-2), 113.2 (C-3),
144.1 (C-4), 110.1 (C-5), 145.9 (C-6), 149.8 (C-7),
102.9 (C-8), 148.8 (C-9), 112.2 (C-10), 99.4 (Glc-C-
1), 72.9 (Gle-C-2), 76.9 (Glc-C-3), 69.5 (Glc-C-4),
76.6 (Gle-C-5), 60.5 (Gle-C-6), 55.9 (6-OCH3). LA I
Ko 5 ScraE — 8, WA 11 R
TR

AW 12: T EHIRES & (AR ), Liebermann-
Burchard W FHYE; 43130 C30Hs00, EI-MS m/z:
427 [M+H] . 'H-NMR (500 MHz, CDCl;) &: 5.18
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(1H, t, J = 4.0 Hz, H-12), 3.27 (1H, dd, J = 11.2, 5.2
Hz, H-3), 0.79~1.14 (24H, s, H-23~30); "“C-NMR
(125 MHz, CDCl3) d: 37.1 (C-1), 26.9 (C-2), 80.9
(C-3), 37.7 (C-4), 55.2 (C-5), 18.3 (C-6), 32.6 (C-7),
39.8 (C-8), 47.5 (C-9), 38.3 (C-10), 23.5 (C-11), 121.6
(C-12), 1452 (C-13), 41.7 (C-14), 28.4 (C-15), 26.9
(C-16), 32.5 (C-17), 46.8 (C-18), 47.2 (C-19), 31.1
(C-20), 37.1 (C-21), 36.8 (C-22), 28.0 (C-23), 15.6
(C-24), 16.7 (C-25), 16.8 (C-26), 26.1 (C-27), 26.9
(C-28), 33.3 (C-29), 23.7 (C-30). LA LHuhi 5 3ciikik
w3, et 12 ) B-F IR

A& 13: AERAR N, TSR N
SYE. FeCly NV FE; 7013 C;HgOs, ESI-MS
m/z: 171 [M+H]'. 'H-NMR (500 MHz, CDCl;) ¢:
12.23 (1H, brs, 1-COOH), 9.16 (3H, brs, H-3, 4, 5),
6.92 (2H, s, H-2, 6); C-NMR (125 MHz, CDCl;) ¢:
120.7 (C-1), 109.0 (C-2, 6), 145.6 (C-3), 138.2 (C-4),
145.3 (C-5), 167.7 (1-COOH). LA % 5 SCiikiRiE
—5, s A 13 N TR

&Y 14 AEBRARE (B, Molish
KB A 7330 CloHO11s EI-MS m/z: 342
[M]". "H-NMR (500 MHz, DMSO-dj) 6: 5.20 (1H, d,
J=3.7Hz, H-1); “C-NMR (125 MHz, DMSO-dy)
104.4 (C-1), 83.0 (C-2), 77.4 (C-3), 74.7 (C-4), 60.9
(C-5), 62.5 (C-6), 92.2 (C-1'), 72.0 (C-2'), 73.2 (C-3),
70.3 C-4'), 73.3 (C-5"), 62.5 (C-6"). LA _EXd 55 Cik
i —s, M A 14 o ERE.

WA 1S: Toa ki CRED, 773X CaoHpsO4
ESI-MS m/z: 331 [M+H]". '"H-NMR (500 MHz,
CDCl3) 6: 5.58 (1H, d, J= 5.2 Hz, H-11), 4.58 (2H, s,
H-17), 4.20 (1H, s, H-14), 2.67 (1H, d, J = 5.0 Hz,
H-9), 1.82 (1H, m, H-6), 1.72 (1H, m, H-1), 1.53
(1H, m, H-5), 1.49 (1H, m, H-3), 1.23 (2H, m, H-7),
0.97 (3H, s, H-18), 0.88 (3H, s, H-19), 0.77 (3H, s,
H-20); "*C-NMR (125 MHz, CDCl;) &: 39.5 (C-1),
18.0 (C-2), 41.1 (C-3), 33.1 (C-4), 53.1 (C-5), 20.4
(C-6), 33.5 (C-7), 61.0 (C-8), 51.4 (C-9), 41.1
(C-10), 105.9 (C-11), 147.1 (C-12), 146.6 (C-13),
543 (C-14), 169.2 (C-15), 127.9 (C-16), 55.3
(C-17), 32.9 (C-18), 21.3 (C-19), 14.5 (C-20). LI Ik
Kol b Sk aE — U0, W et A5 o 17-
FRHEE KA G A

WA 16: ToaEr i CHED, 7073 CooHp0s)

ESI-MS m/z: 337 [M+Na]". '"H-NMR (500 MHz,
CDCly) 6: 5.52 (1H, d, J = 5.2 Hz, H-11), 3.84 (1H, s,
H-14), 2.67 (1H, d, J = 5.0 Hz, H-9), 2.08 (3H, s,
H-17), 0.97 (3H, s, H-20), 0.88 (3H, s, H-19), 0.76
(3H, s, H-18); "C-NMR (125 MHz, CDCl3) : 41.0
(C-1), 17.8 (C-2), 33.5 (C-3), 32.7 (C-4), 53.0 (C-5),
20.3 (C-6), 32.9 (C-7), 60.8 (C-8), 51.4 (C-9), 39.3
(C-10), 104.3 (C-11), 147.0 (C-12), 145.1 (C-13), 54.0
(C-14), 124.6 (C-15), 170.8 (C-16), 7.6 (C-17), 29.3
(C-18), 21.1 (C-19), 14.3 (C-20). LA %l 5 ikl
BT, WA A 16 N KA g A

AW 17: Tk i CFED, 7373 CooHagOus
ESI-MS m/z: 329 [M—H] . 'H-NMR (500 MHz,
CDCls) d: 4.05 (1H, brs, H-11), 3.34 (1H, s, H-14),
2.31 (1H, s, H-9), 2.10 (3H, s, H-17), 0.96 (3H, s,
H-18), 0.86 (3H, s, H-19), 0.80 (3H, s, H-20);
BC-NMR (125 MHz, CDCl;) 6: 40.9 (C-1), 18.0
(C-2), 38.7 (C-3), 38.9 (C-4), 48.0 (C-5), 20.4 (C-6),
35.1 (C-7), 66.0 (C-8), 60.8 (C-9), 47.3 (C-10), 55.0
(C-11), 85.0 (C-12), 148.5 (C-13), 53.1 (C-14), 130.0
(C-15), 169.7 (C-16), 8.0 (C-17), 15.0 (C-18), 21.3
(C-19), 33.0 (C-20). LA_b-%cd 55 ek s — 2,
WS e AR B 1T e Kk I B

Sk
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