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Study on antitumor constituents of Euphorbia lunulata
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Abstract: Objective To study the chemical constituents in the whole plant of Euphorbia lunulata. Antitumor activities of purified
compounds were also detected. Methods Compounds were isolated by chromatography on silica gel, hydroxypropyl Sephadex,
ODS columns, and preparative HPLC, and their structures were elucidated on the basis of the chemical evidence and spectroscopic
analyses. Antitumor activities of the extracts, each fraction, and isolated compounds were evaluated using MTT method. Results Six
compounds were obtained from the EtOAc fraction of 60% ethanol extract from the whole plant of E. lunulata and were identified as
euphoscopin M (1), alisol A (2), euphornin A (3), kansuiphorin D (4), 18-hydroxyhelioscopinolide A (5), and B-daucosterol (6).
Conclusion Compound 1 is a new jatrophane-type diterpenoid and compounds 2—4 are reported for the first time from this plant.
Compounds 1—4 show the strong inhibitory activities against tumor cells, especially for HepG2 cell.
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Fig. 1 Structures of compounds 1—6

FIEIE A Calisol A, 2) Ki%F A (euphornin A, 3).
HZE KGNS D (kansuiphorin D, 4). 18-F£3LPE%
WIE A (18-hydroxyhelioscopinolide A, 5) #I B-iH
% M (B-daucosterol, 6). HH LG 1 Jpfith &
Y, o KEgE M, teEY 2~4 55 IR
Yh oy Bs1g 2
1 UE5HH

Bruker Esquire 2000 it i {% (%fi 1 Bruker A 7] ),
Bruker AV—400 #EIHIEHEC (Hit: Bruker 24
F]), Yanaco 45 sl E4 (HZA Yanaco A7), H
A Jascop—1020 BEVEAL, H A EEH o #r/H] £ =L
WAHAL, 2 e RE R GF254 R Bl A 7 5
HE TABR/AF P ; Sephadex LH-20 A+
Amersham Biosciences T MATBRA ] 7= ; ) AH ODS
(40~75 pm) TR} ALE E Merck A PRA F] 7™ it o

MR E 204 R B DY 1 BT X, 2 DY B FRER
SR HAR 28 AR R Euphorbia lunulata Bunge
T4, ARA (YGXYEL-2007) {347 T3
BB 25 R TR 25 5T
2 ERSESE

MR E A E 5 kg H 10 £ 60% LFE IR
P 3 K, BER 2 h, WURIKRAETFE] 60% L FEHEEL
) (EtOH 2). ¥ 60% LEEHEEY) 500 g H&T 10
SRk AR, ol SRR R S R £ B
IETRERI 3 I, D IRAR AR, 53 AT 2 EE TR
LPEFEIY) 85 g IE T AU 50 g HK)Z. A E
RS ZRAT RN E, P EER 4862 B s
WHE, B 100 pg/mL i NO % 86.9%, HOH i

M G)2 85 ¢ HHT Ay B . SerkMehE i, & 4-H
B R G FEVE AT 2 19 N4> (Fr. 1~19). X |
RS ATV P 5, FE PR O SR Fr. 9~19,
BOEPERSY Fr. 10 (1.5 g) £33 ODS W kT a3
DL K il 4 HPLC 4lifb 32154 6(37.2 mg); Fr. 12
(6.5 g) Zeik ODS H I AT (0 1% R 45 A0 15 3]
th&5 5 (11.4mg); Fr. 15 (3.1 g) 4 ODS H1K/E
FE RS DL i % HPLC 4ifb 78259 4 (232
mg); Fr. 17 (3.5 g) £ ODS ik He A (i DL & il
#% HPLC 2ifb 18854 3 (27.3 mg). Fr. 4 (10.9
g) 734 Sephadex LH-20 A4 1%. ODS JTIsA: G
i LK il HPLC 2ibfS 24k 54 1 (7.0 mg) 12
(14.7 mg).
3 GHHEE

WEW 1 RIEORR, RARR-7 R R
o, FORTRENIESA A . mp 173~174 °C, [o]5
~103.7 (¢ 0.4, CHCls). UV AN (nm): 271, 222, HR-
ESI-MS %5t m/z: 545.262 5 ((M+Na]', 514
545.261 8); HEHALSIAXS 73 1R 522, i
Hoor 130 C3HgOq5 ANHIRIEE Ky 130 L0AMBE R
Hveeo1712,1739,1688 cm ' 530 EIEHIEE 5
Ve 1600, 1451 cm™'s y_cy 866, 719, 692 cm™' LA
K ven 2 964, 2 930,2 870 em ' fRIAFEALE .

'H-NMR (400 MHz, CDCly), Hr g iR
B 7 ARG S, Hpass s 4pigFIiiES oy
2.20 (3H, s), 2.18 (3H, s), 2.02 (3H, s), 1.32 (3H, s),
1.14 (3H, s) R 570 FLHAE, 2 41006 L
55 6y 1.05 BH, d, J= 7.1 Hz) #10.90 3H, d, J =
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7.1 Hz) RIS BANE; 3 HHEAF T on 2.20,
2.18 Fl 2.20 WAL RSN, W g2 170U b )
e, KX oy 7.93 (2H, m), 7.54 (1H, m), 7.43 (2H,
m) AR EEE S ARG AL oy 5.85
(1H, d, J=12.5 Hz), 5.47 (1H, d, J= 12.5 Hz) H15.65
(1H, d, J = 15.5 Hz), 5.28 (1H, dd, J = 15.5, 9.9 Hz)
T LARSE A7 AE 2 4R AW . PC-NMR (100 MHz,
CDCLy) 454 DEPT Bt R 29 il 2k, R4
2R A 2 N ORIR BRI BURAS T o
129.4 X2, 128.4X2; HA$E 4 NIIEIRAE 5 (¢
213.3,170.1, 169.9, 160.0); 2 4 sp” 2L A5 5

(dc 134.1, 130.4); 10 A sp” ZALHIBRAE S (¢
139.6, 137.4, 132.9, 129.4 X2, 128.5, 128.4X2, 127.9,
125.9); 5 MNMRFRIRIG S (¢ 83.1,76.7, 44.3, 38.9,
37.3, Hrp 2 NG TAE); 2 A sp’ RALKZE
WfES (6c97.1,47.1); Hr 6c 47.1 fmfikds, HEM
L R AR B I W 3 [T 1 AN AR
5 (0c 42.6) 1T ASHIIERRAE S (5 28.3,22.4,21.8,
21.0,20.1,18.1,16.9). %4:% 'H-NMR. “C-NMR %
i (GR D REbER, #HENLED 1 250G
3ORRRT A S5 R AL 1 B e 20 1 ) i 2R 4k
H,

#1 &% 1703 # "H-NMR (400 MHz, CDCl;) #1 *C-NMR (100 MHz, CDCl;) #i7
Table 1 '"H-NMR (400 MHz, CDCl;) and *C-NMR (100 MHz, CDCl;) data for compounds 1 and 3

. Em1 HwEY 3
Ar
dc Oy ¢ O
1 426 2.92 (1H, dd, J="7.2, 15.1 Hz, 10) 463 2.09 (1H, m, la)
1.46 (1H, dd, J=9.3, 15.1 Hz, 1p) 1.80 (1H, d, J = 15.5 Hz, 1B)
2 373 2.13 (1H, m) 37.1 2.16 (1H, m)
3 83.1 5.12 (1H, dd, J = 4.4, 7.2 Hz) 81.8 4.96 (1H, m)
4 443 3.36 (1H, dt, J = 8.1 Hz) 479 2.89 (1H, dd, J = 4.9, 10.3 Hz)
5 128.5 5.71 (1H, dt, /= 9.3, 12.0 Hz) 124.1 5.72 (1H, d, J= 10.3 Hz)
6 134.1 138.3
7 137.4 5.85(1H, d,J=12.5 Hz) 73.9 4.96 (1H, m)
8 125.8 5.47 (1H, d, J=12.5 Hz) 335 1.97 (1H, m)
9 213.3 73.6 4.77 (1H, t, J=3.8 Hz)
10 47.1 39.7
11 139.6 5.28 (1H, d, J=15.5 Hz) 138.2 5.26 (1H, dd, J=15.6 Hz)
12 127.7 5.65 (1H, dd, J=9.9, 15.5 Hz) 128.8 5.56 (1H,d,J=9.3,15.6 Hz)
13 38.9 2.36 (1H, m) 36.5 2.57 (1H, m)
14 76.7 5.92 (1H, d,J="7.2 Hz) 80.9 5.93 (1H,t,J=3.9 Hz)
15 91.7 83.8
16 18.1 1.05 (3H, d, J = 6.8 Hz) 13.5 0.96 (3H, s)
17 16.9 2.02 (3H,d,J=7.1 Hz) 16.1 1.73 (3H, s)
18 28.3 1.14 3H, s) 20.3 0.89 3H, s)
19 224 1.32 (3H, 5) 226 0.98 3H, s)
20 20.1 0.90 3H, d,J=7.1 Hz) 19.4 0.95(3H, d,/J=17.1 Hz)
3-COBz 160.0 160.6
1304 130.2
129.4(X2)  7.93 (2H, m) 129.8(X2)  8.02 (2H, m)
128.4(X2)  7.43 (2H, m) 1285(X2)  7.44 (2H, m)
132.9 7.54 (1H, m) 132.8 7.54 (1H, m)
7-OAc 169.0
21.0 1.96 (3H, s)
9-OAc 169.6
19.8 1.18 (3H, 5)
14-OAc 169.8 171.2
219 2.16 (3H, s) 20.9 2.22 (3H, s)
15-OAc 170.1
21.9 220 (3H, s)
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F 4 HMBC i (] 2) 6 5.85, 1.32 55 5¢ 213.3
FHOC AT LAHET B IEIELE C-9:6n 7.93 5 6c 132.9,
160.0, 129.4 1328 F2AH G n] LLHET H 28 R 3L 1) 47
76, JERARE 0n5.12 5 8¢ 160.0 FH T LLAE K H 2%
FEESLIEA C-3 b 042.20 55 6:97.7,170.1 % oy
2.16 5 5c169.9 H I FHAH G, HEEr 2 A~ LW 5391
YEPEAE C-15 F1 C-14 b fb& 1 5ciapia
* euphoscopin. euphoscopin A~E 1% i 4k &
15 R A AT LU e AR A B (BT 2) . &8
SciFinder £1 %, ARAKIAHICHIE, KHILE 14
T MEe R B B w2 A, KR

2 k&Y 1 MEE HMBC 8%
Fig.2 Key HMBC correlation of compound 1

tEY) 2: ToEE S CFRE, mp 165~166 C.
[o]5 +61.97 (¢ 0.5, MeOH), UV AN (nm): 276,
ESI-MS m/z: 377 [M+H]', 411 [M+CI1] . #Ell{kh&
PIRINT 231 R A 376, 454y 'TH-NMR F1 "C-NMR
HisE 5 73N CpHnOs, AUIRIE N 7. 'H-NMR
(400 MHz, CD;0D) 8: 6.70 (1H, dd, J = 1.2, 11.5 Hz,
H-12), 6.12 (1H, dd, J = 1.6, 11.0 Hz, H-5), 4.04 (1H,
dd, J=3.2, 11.0 Hz, H-7), 3.84 (1H, dd, J = 3.5, 6.6
Hz, H-3), 2.64 (2H, m, H-2, 4) , 2.36 (1H, dt, H-80),
2.20 (2H, m, H-1), 2.06 (3H, s, 7-OAc), 1.83 (3H, d,
J = 1.24 Hz, H-20), 1.75 (1H, m, H-8B), 1.54 (1H, m,
H-11), 1.53 (3H, d, J = 1.6 Hz, H-17), 1.26 (m, H-9),
1.25 3H, s, H-18), 1.16 3H, s, H-19), 1.10 BH, d, J =
6.7 Hz, H-16); "*C-NMR (100 MHz, CD;0D) : 42.5
(C-1), 51.1 (C-2), 83.3 (C-3), 42.8 (C-4), 122.7 (C-5),
146.7 (C-6), 76.8 (C-7), 38.1 (C-8), 33.2 (C-9), 26.5
(C-10), 31.1 (C-11), 148.9 (C-12), 134.3 (C-13), 197.8
(C-14), 97.9 (C-15), 19.4 (C-16), 19.9 (C-17), 29.9
(C-18), 17.5 (C-19), 13.1 (C-20), 172.6 (C=0) 22.4
(-COCH3). VA b3 55 ek i S A — 500, i
EAY 2 BTG A.

EY) 3: ToEE S CFRE, mp 204~206 C.
[a]s —62.0 (¢ 0.5, CHCl;), ESI-MS m/z: 607 [M+

Nal’, 619 [M~+CI]", NS DA 4> 1 B
584, i€ XA CyHuOg, ANBFIFER 12,
'"H-NMR 1 PC-NMR ¥ (% 1) 5 3ciknt i —5,
B A 3 9 KT A

wEw 4: AEMA (FED; mp 120~123 C.
[a]s —27.8 (¢ 0.3, CHCL), ESI-MS m/z: 441 [M+
Na]’, 453 [M~+CI] o #ENALS DA 4> F Bl
418. %54 'H-NMR F1 C-NMR #5517 H
CoH304, AMFEE N 12, 'H-NMR (400 MHz,
CDCly) 6: 8.12 (2H, d, J = 7.6 Hz, COBz-H-2",6"),
7.60 (1H, t, J = 7.6 Hz, COBz-H-4), 7.49 (2H, d, J =
7.6 Hz, COBz-H-3', 5'), 6.14(1H, d, J = 1.5 Hz, H-1),
5.86 (1H, d, J = 3.5 Hz, H-7), 5.50 (1H, brs, H-5),
5.06 (1H, s, H-3), 4.24 (1H, brd, J = 9.5 Hz, H-8),
3.35 (1H, brs, 4-OH), 2.30 (1H, m, H-11), 2.54 (1H,
m, J = 9.8, 2.9 Hz, H-12a), 2.03 (3H, s, HAc-CO-
CHs), 1.76 (3H, brs, J = 1.0 Hz, H-19), 1.73 (1H, m,
H-12b), 1.54 (3H, s, H-20), 1.12 (3H, s, H-17), 1.06
(3H, s, H-16), 1.00 (3H, d, J = 7.6 Hz, H-18), 0.89
(3H, dd, J = 11.8, 8.3 Hz, H-14), 0.73 (1H, m, H-13),
2.16 (3H, s, 5-OAc); "“C-NMR (100 MHz, CDCls) &
132.5 (C-1), 135.5(C-2), 82.9 (C-3), 86.0 (C-4), 78.0
(C-5), 134.5 (C-6), 126.2 (C-7), 43.5 (C-8), 206.1
(C-9), 72.0 (C-10), 38.5 (C-11), 31.1 (C-12), 23.0
(C-13), 23.2 (C-14), 24.3 (C-15), 28.4 (C-16), 15.6
(C-17), 16.9 (C-18), 153 (C-19), 21.3 (C-20); 3-
COBz: 1674 (C = 0), 129.2 (X2), 128.5 (X2),
133.5; 5-OAc: 172.6 (C = 0), 21.4 (-CH3). L %
5cmriE A S, M et 4 D HIE K
BT Do

&Y 5. JoEEr s CFED, mp 165~166 C.
[o]5 +391.4 (c 0.1, MeOH), UV A<M (nm): 276,
ESI-MS m/z: 333 [M+H]', 367 [M+Cl] . #Eltb&
YRRy 1 R A 332, 445 'H-NMR Fil PC-NMR
HENEDI TR HA CoHogOsr AULFIEER 7.
'H-NMR (400 MHz, CDCls) d: 6.28 (1H, s, H-14),
4.86 (1H, dd, J = 13.8, 4.8 Hz, H-12), 3.72 (3H, m,
H-18), 3.71 (1H, m, H-3), 3.42 (2H, d, J = 10.5 Hz,
H-18), 2.55 (1H, dd, J = 13.4, 6.2 Hz, H-11B), 2.50
(1H, m, H-7B), 2.24 (1H, m, H-9), 2.21 (1H, m, H-70),
1.99 (1H, m, H-1p), 1.83 (3H, s, H-17), 1.76 (1H, m,
H-2B), 1.68 (1H, m, H-6B), 1.66 (1H, m, H-2a), 1.52
(1H, m, H-11a), 1.47 (1H, m, H-60), 1.38 (1H, dd, J =
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12.4, 2.3 Hz, H-5), 1.25 (1H, m, H-1a), 0.89 (3H, s,
H-19), 0.89 (3H, s, H-20); >C-NMR (150 MHz, CDCl;)
§: 37.1 (C-1), 27.5 (C-2), 75.8 (C-3), 42.3 (C-4),
48.3 (C-5), 23.4 (C-6), 36.6 (C-7), 151.0 (C-8), 51.5
(C-9), 41.1 (C-10), 27.2 (C-11), 75.4 (C-12), 155.8
(C-13), 114.3 (C-14), 116.7 (C-15), 175.2 (C-16),
8.2 (C-17), 70.6 (C-18), 11.6 (C-19), 17.2 (C-20). LA
RS kIR E 8, WA 5 18-
PRI AR Ao

EY) 6: EERIRES S (47D, mp 144~145
‘C, Libermann-Burchard J ¥ [, S A7-HBRER [
[ FHYE, Molish & M FHYE. 7E 254 nm #1365 nm
5N, FeCly N A; HRERE (O hL M, Wi 5%t
S L RS R o ), St A 6 O -
HHE M.
4 PBhIEAmpaORSMETEIN &I LI

LU 10-F2 3L 2 BB /R A BT B, SR MTT
ORI A 1~6 % NCI-H460. SP-268 \MCF-7.
HepG2 81 41 B ey 40 35 % o EROGS 2504 K 300 40 e
1X10° AN/mL $50T 96 FLIL, AFFLIEF 100 pL,
H 37 C. 5% CO 8 F-Mih 598 24 h 5, 37 B,
S A AFALAN BN 100 pl B 55 RE i 25, 4k
SENETE 48 h, {EZIERGIFRET 4 h, BEALIIA 10 pL
MTT (5 g/L), FE:FE 4 h, /NOWEFE B, 35
A 100 uL DMSO, Ml s> )5, {ERgEpri -
570 630 nm AbIMEROGEE (4) fi. FHK 44
B, KKEE 3 K. T2 R g K
PR (IR=1—3250 2 4 /X R AL 4 ). Wl
T AR A IE T, THE AR ICso. &
R 2,
5 it

SRS RRY, LAY 1~4 BRI
PR 4 i 1 S EE6 A HepG2 4l 347 1R
SR . &Y 2. 3 KB/ i 40 i
NCI-H460 .7 AL T FH PR 25 (R 2R . AR

&2 PRERRASMDEISRIR SR

Table 2 In vitro inhibition of compounds on tumor cells

ICs / (umol-L™")

PaN

s NCI-H460 SF-268 MCF-7 HepG2
1 >100 1270  23.02  11.33
2 36.40 96.84  33.02 4341
3 27.02 91.69 7430 57.14
4 44.07 >100 40.74 5538
5 >100 >100 >100 >100
6 >100 >100 >100 98.04

10-F2 L= MR 38.55 29.88  19.12 6.49

B R A MRS R A T RE A PR 25
YIRS RS
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