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[Abstract] Objective To investigate the chemical constituents and cytotoxic activities of breast cancer in the roots of
Euphorbia ebracteolata. Methods ~ The chemical constituents were isolated and purified by various chromatographic tech-
niques. The in vitro cytotoxic activities of breast cancer of the isolated compounds were studied by MTT method. Their struc-
tures were identified on the basis of spectroscopic analyses and physiochemical properties. Results Ten compounds were isola-
ted from the roots of Euphorbia ebracteolata ,and elucidated as 2, 4-dihydroxy-6-methoxy-3-form yl-1-acetophenon (1),2,4-di-
hydroxy-6-methoxy- 3-methyl-1- acetophenon (2) , ebracteolatain A (3), 3, 3'~diacetyl-4, 4'-dimethoxy-2, 2", 6, 6'~tetrahydroxy
diphenylmethan (4),jolkinolide B (5),jolkinolide A (6), linoleic acid (7, fischeria A (8),B-amyrin acetate (9) , nonadecanoic
acid monoglyceride (10). Compound 3 showed cytotoxicity against MDA-MB-231 cell, Sum149 cell, MCF7 cell, ZR-75-1 cell,
SKBr3 cell \BT474 cell with IC;, values of (6.69=+0.128),(5.5040.126), (5.50+0.126),(7.0840.111), (8. 6440.197),
(5. 4240. 113) pmol/L, respectively. Compound 4 had no cytotoxicity on the above cancer cells. Conclusion Compounds 6,7,8,
10 were firstly isolated from Euphorbia ebracteolata. Compound 3 showed significant cytotoxicity on breast cancer cells.
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(FEE & FoRHE A FRA A 5 Agilent1260 = 20 AH
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120 W) ; 18XW-80A AU Jig i 1 A # (I ] HiAk I
JR) s AE240 AIHT5 53 22— RV Gi L) s 42
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i \DMEM ;%55 PBS ¥ . 0. 5 Y0 8 (A il (32 5
Gibco 24 H]) .

t 2 AR KRR I H ARG b I AR i
20140811) , 2855 4218 K2 24 2 e A 2 200 = 1 ek
SRV B 7 o KR K @ A AR KRR ew-
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AW 1: Tk Co Hyo Os s ESI-MS (9 FiA%
b (M/Z) 3/ 211.0531 [M + H]".! H-NMR
(600 MHz,CDCly &, ppm) : 15. 39 (1H,s,3-OH),
13.01 (1H,s,3-CHO),10.20 (1H,s,4-OH),5. 90
(1H,s,H-5),3.98 (3H,s,6-OCH;),2. 62 (3H,s,
1-COCH;). ¥ C-NMR (150 MHz, CDCl; , &, ppm) :
204.8,34.2 (1-COCH;), 194.0 (3-CHO), 172. 8
(C-4),171.7 (C-6),169.9 (C-2),106.5 (C-3),
105.9 (C-1),92.2 (C-5),57.6 (6-OCHy). L) %k
P55 SCHRY AR B SR AN 2,4 R F6-
R AR 3-3-F B SE K 2
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A 2. o takt i Co Hi, O, . ESI-MS i 5%
I (M/Z) 2k 197.0721 [M + HJ*,' HNMR
(600 MHz, DMSO-ds » 8, ppm): 14.21 (1H, s, 2-
OH),10.52 (1H, s, 4-OH),6.04 (1H,s, H5),
3.78 (3H,s,6-OCH;),2.51 (3H,s,1-COCH;),
1.85 (3H,s, H-3). " C-NMR (150 MHz, DMSO-
ds »8, ppm) : 204. 3,34. 5 (1-COCH;) ,165.9 (C-4),
164.8 (C-6),162.7 (C-2),106.0 (C-3),104.6 (C-
1),92.3 (C-5),57.4 (6-OCH;),9.2 (3-CH;), Lk
RS SR AR B AR SN 2,420
Jk-6-H 4 k-3~ F L 2T

A 3. Fetakt i Coo Ha, Og . ESI-MS i 51 %
It (M/Z) Sk 391.1126 [M + H]',' HNMR

(600 MHz,CDCl; , &, ppm) : 13. 19 (1H,s,4-OH),
9.15 (1H, s, 6-OH), 8.82 (1H, s, 6'-OH), 6. 02
(1H,s,H-5),3.95 (3H,s,2-OCH;),3. 84 (3H.s.
4'-OCH;),3.74 (2H, s, CH,),2.69 (3H, s, 3'-
COCH;), 2.63 (3H, s, 3-COCH;),2.06 (3H, s,
5-CH;). " C-NMR (150 MHz, CDCl;, &, ppm):
205.2, 32.9 (3-COCH;), 203.7, 31.9 (3, 3'-
COCH;),164.4 (C-6),164.1 (C-4"),164.0 (C-4),
163.9 (C-2),161.9 (C-6"),157.2 (C-2),112.2
(C-1),112.1 (C-5,109.0 (C-3"),106.6 (C-1),
106.6 (C-3),93.8 (C-5),66.0 (4-OCH;),57.1
(2-OCH;),17.6 (CH,),9.3 (5'-CHy). D) %4
SRR G AR — B HENZ A A o R K
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% (ebracteolatain A),

LEY) 4 5 Clo Hy Oy . ESI-MS 1
¥ (M/Z) R 377.1299 [M+ H]",' H-.NMR
(600 MHz,DMSO-d; , 8, ppm) : 14. 20 (2H,s,2,2'-
OH),10.21 (2H,s,6,6'-OH),8.30 (2H,s,5,5'-
H),5.92 (6H,s,4,4-OCH;),3. 75 (2H,s, ArCH,
Ar),3.62 (6H,s,6,6-COCH;)." C-NMR (150
MHz, DMSO-d;, &, ppm): 204.1, 34.6 (3, 3'-
COCH;),166.4 (C-6,6"),165.0 (C-4,4"),162.6
(C-2,2"),108.3 (C-1,1),105.6 (C-3,3"),92.6
(C-5,5'),57.3 (4,4'-COCH;),17. 2 (ArCH, Ar),
DA B0 5 SR R AR — 2 L A R 3,
3 - M4 4 - AR 2,276, 6 DU ¥R TR
HbE .

EY) S FEE R Co Hys O, L ESI-MS 1) i 4%
I (M/Z)  331.1183 [M + H]',' H-NMR
(600 MHz, CDCly, 8, ppm) : 4. 03 (1H, s, H-11),
3.67 (1H,s,H-14),2. 28 (1H,s,H-9),2. 08 (3H,
s, 17-CH;3),0.93 (3H,s, 18-CH;),0.85 (3H, s,
19-CH;), 0.82 (3H, s, 20-CH;),"” C-NMR (150
MHz, CDCl; , 8, ppm): 171.0 (C-16), 149. 8 (C-
13), 131.6 (C-15),86.6 (C-12), 67.5 (C-8),
62.3 (C-11),56.8 (C-14),54.9 (C-5),49.4 (C-
9),42.7 (C-1),40.6 (C-3),40.6 (C-10),37.0 (C-
7),34.9 (C-4),34.9 (C-18),23.3 (C6),22.3 (C-
19),19.8 (C-2),16.8 (C-20),10.1 (C-17), LI I
Bt 55 SR R AR — B0 HEME SR jolkin-
olide B,

a6 I AR A, Coo Hys Oy, ESIFMS
BB L (M/2) 3 314.1882 [M—+H ", HNMR
(600 MHz,CDCl;, 8, ppm) : 5. 46 (1H,d,]=6Hz,
H-11),3.70 (1H,s,H-14),2. 63 (1H,d.]=6 Hz,
H-9),2.06 (3H,s, H-5),0.95 (3H,s,18-CH,),
0.86 (3H,s,19-CH;),0.72 (3H,s,20-CH;) " C-
NMR (150 MHz, CDCl;, §, ppm): 172.0 (C-16),
148.9 (C-12),146.4 (C-13),126.6 (C-15),105.5
(C-11),62.6 (C-8),55.9 (C-14),54.9 (C-5),53. 3
(C-9),43.0 (C-1),42.9 (C-10),41.3 (C-3),35.6
(C-7),34.9 (C-4),34.9 (C-18),23.3 (C-19),22.3
(C-6),19.9 (C-2),16.4 (C-20),10.1 (C-17), LA
B SR R AR — B MU R AR A R
jolkinolide A,

AW 7R AR, Co Hi, O, ESIFMS
B L (M/2) Sy 281. 2366 [M—+H ", 279. 2337
[M-HJ.' HNMR (600 MHz, CDCl;, 8, ppm):

5.38 (4H,m, H9,H-10,H-12, H-13),2. 77 (1H,
t,J=6.6 Hz, H-11),2.34 (1H,t,]=7.2 Hz, H-
2),2.05 (2H X 2,m,H-8,H-14),1. 63 (2H,p,]=
7.2 Hz,H-3),1. 25 (2HX7,br. s, H4 ~ H-7,H-
15 ~ H-17),0.89 (3H,t,J=7.2 Hz, H-18) " C-
NMR (150 MHz, CDCl; , &, ppm): 180.7 (C-1),
131.6 (C-10),131.4 (C-12),129.5 (C-13),129.3
(C-9),35.3 (C-2),33.3 (C-16),31.1 (C-7),31.0
(C-6),30.8 (C-15),30.8 (C-5),30.6 (C4),28.6
(C-8),28.6 (C-14),27.0 (C-11),26.1 (C-3),24. 1
(C-17),15.5 (C-18), LA EH -5 30k i il kA
— B, S WrZ AL G 0 R W 2 (linoleic acid) » H
AT MR R TR BB ST R WA & P e, A&
Y U HEE T A B

LAY 8. o ta i . Co Hos O, , ESI-MS B9 i 4%
e (M/Z) Sk 289.2151 [M + H'.' H-NMR
(600 MHz, CDCly, 8, ppm): 5.89 (1H, d, ] =
1.2 Hz, H-3).5. 78 (1H.dd.J=10. 7 Hz,15. 7 Hz.
H-15),4.92 (1H, s, H-5),4.87 (1H, s, H-16),
1.68 (1H,m,H-8),1.62 (1H,m,H-9),1. 44 (1H,
t,J=12Hz,H-14),1. 27 (1H,dd,J=2.9 Hz,13.7
Hz,H-12),1.21 (1H,s, H-18),1.20 (1H,s, H-
20),1.14 (1H,m,H-11),1. 11(1H,m, H-14) ,1. 02
(1H,s,H-17),0.69 (1H,s, H-19),"*C-NMR (150
MHz,CDCl; » 8, ppm) : 185. 2 (C-2),174.7 (C4),
151.4 (C-15),118.7 (C-3),110.9 (C-16), 91. 3
(C-5),44.7 (C-7),42. 4(C-14) ,41. 1 (C-10),41.0
(C-8),40.8 (C-9),40.5(C-6),37.4 (C-13),33.0
(C-12),31.4 (C-20),29.9 (C-11),24.0 (C-17),
20.3 (C-19),20.2 (C-18), Lk ¥ 5 3ckl™ 4
A — 3, BN AWk fischeria A, HTT,
H R REE AR IE A& Wz Ak & Y B I ik B 4
FERTER AR P 9T 2 B, A R K s
WEM,

G 9. Lk i . Co Hy, O, , ESI-MS 1 i 4%
b (M/Z) 3 469.3967 [M + H]".! H-NMR
(600 MHz, CDCl; » &, ppm): 5.17 (1H,t, ] =3.4
Hz,H-12),4.49 (1H,dd,]J=7.7 Hz, H-3),2.04
(3H, s, CH; CO), 1.13 (3H, s, CH;-27), 0. 97
(6H, s, CH;-25, 26), 0. 96 (6H, s, CH;-29, 30),
0.87 (6H,s,CH;-23,24),0. 83 (3H,s,CH;CO) "
C-NMR (150 MHz,CDCl; , 8, ppm) : 172. 4 (C-32),
146.6 (C-13),123.1 (C-12),82.4 (C-3),56.7 (C-
5),49.0 (C-9),48.7 (C-18),48.2 (C-19),43.1
(C-14),41.2 (C-8),39.7 (C-1),39.1 (C-4),38.6
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(C-22),38.3 (C-10),36.2 (C-21),34.7 (C-29),
34.6 (C-7),33.1 (C-17),32.5 (C-20),29.8 (C-
28),29.5 (C-23),28.4 (C-15),27.6 (C-16),27.4
(C-27),25.0 (C-30),25.0 (C-2),24.91 (C-11),
22.3 (C-31),19.7 (C-6),19.2 (C-24),18.1 (C-
26),17.0 (C-25), DA L%ds 5 k™™ il F A —
B RN ZAL SR BB R IRRE IR .

AW 10 @R, Co, Hiy O, ESEMS 1Y
Rz (M/Z) K 353. 2660 [M- H,OJ* ' HHNMR
(600 MHz, CDCl;, 8, ppm): 4. 18 (2H, m), 3. 93
(1H, m), 3.67 (2H, m),"” C-NMR (150 MHz,
CDCL, .8, ppm) :175.8,71. 7 (-CH),66.6 (-CH,),
64. 8 (-CH,) 4Rz b & WA Hil RN 7 B on
2.34 (2H,t,]J=7.5 H) 5 §¢ 35. 6 2 5HgFx HAH
H-CH, ({55, 8y 0.87 (3H,t,]=6.7 Hz) 5
dc 15.5 B A5 5. YU LAR S5 30" %,
HEWHZ AL P B+ LR HHER 2 A0 B W0 8 I
H BRI GE .

4 ERESEELRE

SRFH MTT 306 4 U 21 (04 2K 2T 28 1 53 ik 47
YRR EEVEVEANY , BEHR 6 Fh 2 AU L AR IR A M, 530 Ry =
B 3L R g5 MDA-MB-231 & Suml149; Luminal A #Y
MCF-7, LuminalB %! ZR-75-1, Her 2 [H£%I SKBr3 A&
BT474, 4 L3k 6 Fhl Bse 4 i mh 2] 96 FLEE IR
H, BT 37 CHY COIGFRAR G R i, & R
XS L, e 4 L Xof SR AR5 AN ] e 24 0 1) S5
A, BCEAEY 1-4 B EEN 5 mmol/ L RER 224
FEAS 2] 8 /M BV B A RE S I R YR B 43 1A 20,15,
12.5.10.7.5.5.2.1 pmol/L, YEFF 6 2L B 9 40
i, B 6 A FATHL. & 5E T 37°CLCO
KRR 72 h, Z 5 LA MTT, 462355
4 b FHEARAY B 492 nm) 52 W56 B COD)A , 3+
AR FE A 5 Wkt FLIR 68 A0 () B 7 5%

SR 2R = (N2 4H OD {E- I8 Z 4L OD {#) /
W HEZH OD H-1HZFL OD (D) . 45 B a0k 1 s,

F1 MITENE 4 MEYEIPREEMERKBFNT2 h,n=06)
ICgo/(p.mOI/L)

iy -
MDA-MB-231 Sum149 MCF7 ZR-75-1 SKBr3 BT474
1 J— J— J— J— J— J—
2 J— J— J— J— J— J—
3 6. 69 5. 50 6.16 7.08 8. 64 5.42
4 — 20 pmol(30%6) - - 20 pmol(35%) -

TE: = RRBA T 20 pmol (300) FARLAZGIRIE 20 pmol AN 30 %

5 itig

AU TER T 2 T o B AR ) i Xt H
KRR T T e — 2B A58 . N 73 10 4>
WEW IR AT SR AT . b i 2 4 A
KOTREY 3 A W RAEY . 1 A=Kk
aY 2 AN RIREERAL S . EY 6.7.8.10
NECMNZAEY s A3 5], R MTT 3Lk 6
ML A I3 4 TR 2 2R AL ) B L
FEIEYE LAY 3 Won IR AP TEL IR T A S
Yy 4 X FUR I A A O PR AL S 1 S
Yy 2 REBAEYETE. EY L eaY 21
NIRRT AT Y 3 TS 4 22800
CERACE Y AE Y 3 SRR B0 F L AR AR B
XMORLH ALY 4 AER BRI J0 BB R
KK LR A5 3 368 B LI I8 40 i Ay A 305 1 A
EY 4 B2 MBI LWEAEY 1 ke 2
X FLREE A AR R B I TG4 R AR SR

RV TR OIS WD IR ROG FR O A IR
AL IR 5 A A B Jor g 4 o 4R Ak — i 1y 0 Jo i
b AIZ AR A
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