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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

FETSRE A (alisol A, 2). K&K A Ceuphornin A, 3.
HZEKHEmE NS D (kansuiphorin D, 4). 18-FAJEF%
WG A (18-hydroxyhelioscopinolide A, 5) Fl B-#H
% M (B-daucosterol, 6). HH LG 1 Fith &
Y, A KEE M, HEY 2~4 55 IR
/RS EL
1 NE5HH

Bruker Esquire 2000 Ji %% (3 1 Bruker A #] ),
Bruker AV—400 i3t (it Bruker 2
")), Yanaco 4 s E X (HA Yanaco Aw)), H
A Jascop—1020 FEGAL, A By o A/ 2% =
WA, 2 e GF254 FIAE ik i oA 75 5
WA TAHB AR =0 Sephadex LH-20 A %fi 1
Amersham Biosciences [ MVAT R /A 7] 7™ i ; J)eAH ODS
(40~75 pm) HEEAEEE Merck AR 2 w7 i o

g Ry i S N e b S 2 WM | 7Y SN
2Ek s BT 4 8 IR Y Euphorbia lunulata Bunge
R4 bRA (YGXYEL-2007) 47 T-%I i
BT R SR TP
2 RESESE

MR B4 5 kg H 10 £5 5 60% SR Ik a1
R 3 R, B2 h, ERIRATIE] 60% LRFHEIR
Y (EtOH JZ). ¥ 60% LIEHEH) 500 g T 10
R KA RA, 2 AR R ISR £
IETREAI 3 IR, P IR A IO, 53 AT 2 BE TR
LAY 85 g IE T IR 50 g H/K)=. A E
RS ZRAT IR RN E , P EER 4062 B i
WE, BI 100 pg/mL I NO 112 86.9%, Hun s

M2 . TG) 85 g MHT Ay 8. SerERehE i, & 4-H
B R GERRPEVEAF 2] 19 N4> (Fr. 1~19). X |
RS AT V5 U 5, 95 1 R 2346 R 7F Fr. 9~19,
BUSTERLSY Fr. 10 (1.5 g) 43t ODS R kT (43
WA K il 4% HPLC 2443 214654 6(37.2 mg); Fr. 12
(6.5 g) £t ODS HHIG b (0 1% F 3 &5 i 2l A0 15 2
th&W 5 (11.4mg); Fr. 15 (3.1 g) 4 ODS HE/E
FE RS DL i 4% HPLC 2ifb 732459 4 (232
mg); Fr. 17 (3.5 g) £ ODS PG k0 1% DA Az i
#% HPLC 4ifef8 214k 54 3 (27.3 mg). Fr. 4 (10.9
g) 734 Sephadex LH-20 A {43, ODS JFiA:h
i DL R il 26 HPLC 2ifS 24654 1 (7.0 mg) il 2
(14.7 mg).
3 HFHEE

AW 1 RIEERR, IREIR-7 W R
o, PORTRENIERA AW . mp 173~174 °C, [o]s
~103.7 (¢ 0.4, CHCls). UV AN (nm): 271, 222, HR-
ESI-MS 451 m/z: 545262 5 ((M+Na]", 54
545.261 8); HEHALEWIARXS 731 A 522, ffiE
Hoor 730 C3HgOq0 ANHIRIEE Ky 130 L0AMBE WoR
Hveeo1712,1739, 1688 cm s F5FF LIRS S
Ve 1600, 1451 cm™; y_cy 866, 719, 692 cm™' L4
K ven 2 964,72 930,2 870 cm ' [RIAELE .

'H-NMR (400 MHz, CDCly), HrmiigX Bor
H 7 AFRGS, PR s ARgEREES oy
2.20 (3H, s), 2.18 (3H, s), 2.02 (3H, s), 1.32 (3H, s),
1.14 3H, s) RWII 5L Z0R HEAE, 2 4004 AL
5 0y 1.05 3H, d, J= 7.1 Hz) #10.90 3H, d, J =
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7.1 Hz) RILSBUARIE; 3 AHE(E S on 2.20,
2.18 Fl1 2.20 WAL RS OR, AT fig & i A o0UeE b )
B KX oy 7.93 (2H, m), 7.54 (1H, m), 7.43 (2H,
m) AR EEE S RS E oy 5.85
(1H, d,J=12.5 Hz), 5.47 (1H, d, J= 12.5 Hz) F15.65
(1H, d, J = 15.5 Hz), 5.28 (1H, dd, J = 15.5, 9.9 Hz)
] LU E A7 AE 2 4R 0. PC-NMR (100 MHz,
CDCLy) 4% DEPT Bt IR 29 ik, R4
W E AT 2 S IRIR LRGSR I BURRAS S dc
129.4 X2, 128.4X2; HH{u4s 4 MFILIAE 5 (Oc
213.3,170.1, 169.9, 160.0); 2 4 sp” 2L IZ= A5 5

(dc 134.1, 130.4); 10 4> sp” ZALIMARRE S (e
139.6, 137.4, 132.9, 129.4 X2, 128.5, 128.4X 2, 127.9,
125.9); 5 MNMRFHRERAE S (6c 83.1,76.7,44.3, 38.9,
37.3, b 2 NGESRTAE); 2 A sp’ RALHZE
Wfi's (6c97.1,47.1); o 6c 47.1 fwfds, HEM
o A BAE R BRI T2 1 AN R R RS
T (6c 42.6) FI 7 ARG S (Oc 28.3,22.4,21.8,
21.0,20.1,18.1,16.9). 4 'H-NMR. “C-NMR #{
(D KR, WS Y 1 250 EY
3 KHETT A S5 R LE B e i B 1 i 4k
i,

#z1 1L&% 170389 'H-NMR (400 MHz, CDClL;) #1 3C-NMR (100 MHz, CDCL;) #iE
Table 1 '"H-NMR (400 MHz, CDCl;) and *C-NMR (100 MHz, CDCl;) data for compounds 1 and 3

. tEw1 HwEY 3
Tehr
§C (51-1 5C aH
1 42.6 292 (1H,dd,J=7.2,15.1 Hz, 1a) 46.3 2.09 (1H, m, 1a)
1.46 (1H, dd, J=9.3, 15.1 Hz, 1) 1.80 (1H, d, J=15.5 Hz, 1B)
2 37.3 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, /= 8.1 Hz) 47.9 2.89 (1H, dd, J=4.9, 10.3 Hz)
5 128.5 5.71 (1H, dt,J=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)
8 125.8 547 (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 76.7 592 (1H, d,J="7.2 Hz) 80.9 593 (1H, t,J=3.9 Hz)
15 91.7 83.8
16 18.1 1.05 (3H, d, /= 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 22.4 1.32 (3H, s) 22.6 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
130.4 130.2
129.4 (X2) 7.93 (2H, m) 129.8 (X2) 8.02 (2H, m)
128.4 (X2) 7.43 (2H, m) 128.5 (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, s)
14-OAc 169.8 171.2
21.9 2.16 (3H, s) 20.9 2.22 (3H, s)
15-OAc 170.1
21.9 2.20 (3H, s)
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45 HMBC 1% (& 2) 6y 5.85, 1.32 15 6¢ 213.3
FHIE ] AHERT H RIS AE C-9; 61 7.93 5 6¢ 132.9,
160.0, 129.4 A7 328 F2AH & v LLAHE BT B 248 A9 22 (1) 47
76, FFHRE oy 5.12 5 ¢ 160.0 A5 0] LLAERT H 4%
PR ILELE C-3 1y 042.20 5 6¢97.7,170.1 J oy
2.16 5 60 169.9 A FEAH I, #HEWT 2 A4~ LW 2L 75 J)
YEPEAE C-15 F1 C-14 L. fb&W 1 5 rmapiat
"1 euphoscopin. euphoscopin A~E A% 1 £ s M
2 A B A AT LE AT e AR A B (BT 2) . &8
SciFinder f1 %, ARKRIAHCHRIE, FIFILE 1 4
B IR BB B s RS, o KR

B2 &1 8EZE HMBC X
Fig.2 Key HMBC correlation of compound 1

B 22 TCEEE CFEE, mp 165~166 C.

[o]5 +61.97 (¢ 0.5, MeOH), UV AN (nm): 276,

ESI-MS m/z: 377 [M+H]', 411 [M+CI] . #Elltk&
PRI 43> 1 R 376, 454 'TH-NMR FIl *C-NMR
WE s TN CpH30s, AMFIES 7. "H-NMR
(400 MHz, CD;0D) ¢: 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-8p), 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 (3H, d, J =
6.7 Hz, H-16); "“C-NMR (100 MHz, CD;0D) J: 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
(-COCHz)o DA b ¥l 5 SC ik g A — 500, W%
SEWEY) 2 I BTGEE A

B 3: TCEEE (FEE), mp 204~206 C.
[a]s —62.0 (¢ 0.5, CHCly), ESI-MS m/z: 607 [M+

Na]’, 619 [M~+CI], #EMALA WA 27 N
584, ffiE AN CssHuOor ANBFIEN 12,
'H-NMR 1 PC-NMR $#i (% 1) -5 3ciknt i —55,
M e B 3 9 KT A

e 4: AR (FEE; mp 120~123 C.
[a]s —27.8 (¢ 0.3, CHCL), ESI-MS m/z: 441 [M+
Na]’, 453 [M+CI] . #EWL AWM 51 iRl
418, 454 'H-NMR Ml BC-NMR #fig 5 70 H
CoH3004, AMFIE K 12, 'H-NMR (400 MHz,
CDCl;) 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), 15.3 (C-19), 21.3 (C-20); 3-
COBz: 1674 (C = 0), 1292 (X2), 128.5 (X2),
133.5; 5-OAc: 172.6 (C =0), 21.4 (-CHs). DL _L¥ds
5CmriE A S, Mt A 4 HE K
G Do

& 5. JTLEES (FED, mp 165~166 C.
[o]5 +391.4 (c 0.1, MeOH), UV A= (nm): 276,
ESI-MS m/z: 333 [M+H]", 367 [M+CI] . #EM{L&
PIHIXS 53§ il 332, 454 "H-NMR 1 "C-NMR
TE G 7 TN CooHagO4 AIHIER 7.
'H-NMR (400 MHz, CDCL3) 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-11p), 2.50
(1H, m, H-7), 2.24 (1H, m, H-9), 2.21 (1H, m, H-7a),
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, CDCl5)
5: 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 Sk ARE 80, S E A 5 18-
FRILPER MR Ao

EY 6: FIERRES S (), mp 144~145
‘C, Libermann-Burchard V. FHE, S5-I [
N FHYE, Molish N FHYE. 76 254 nm Fl 365 nm |
T, FeCly AWt ; MRt 2. it 5xf
S L RS B o i), %t A 6 O -
B M.
4 PR SMETE N HI SIS

LU 10-F2 3L 2 BB VR A B XS L, SR MTT
BRI A 1~6 %) NCI-H460. SP-268 .MCF-7.
HepG2 87 4 B 1e 400 )35 1%k o OGS 2042 K00 4 i
1X10° AN/mL $£50T 96 FLIL, AFFLIEF 100 pL,
H 37 C.5%CO K- Mirh i % 24 h Ja, 57 1A,
S A ARFFLAN NN 100 plL 555 AR 25, 4k
SLNETR 48 h, {EZIEREFRET 4 h, BEALIIA 10 pL
MTT (5 g/L), Fikig 4 h, ORI B, I6n
A 100 pL DMSO, Ml #si o)), (EREFR AL
570 630 nm AbWMEWOGEE (4) . RFHK 44
B, KREE 3 K. VI 2 R g i A K
AR (IR=1—"SZ46 4 4 /X 4L A {f). I
T SRS REE T, HEAREH ICs. &
R 2,
5 #ig

SIS EE R, LAY 1~4 ORISR
e 4 v 2 R0 A HepG2 4l L34 A 1R
SRICFEIE . A& 24 3 REEE/NA0 i 40 i
NCI-H460 2.7~ AL T FHPEXT R 259 (R R . AHR

R2 PEMAREARINDEISKIEER

Table 2 In vitro inhibition of compounds on tumor cells

o ICso / (umol-L™")

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  55.38
5 >100 >100 >100 >100
6 >100 >100 >100 98.04
10-F2EE B Mk 38.55 29.88  19.12 6.49

B AR AR R AL A A T RE O PR 25
L Lp s e/

52 3k
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