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Chemical Constituents of Euphorbia helioscopia

PANG Wei-rong”* , DU Chen-hui,YAN Yan
( Department of Traditional Chinese Pharmacy, Shanxi College of Traditional Chinese
Medicine, Taiyuan 030024, China)

[ Abstract | Objective; To study the chemical constituents of FEuphorbia helioscopia. Method: The
compounds were isolated by column chromatography with silica gel and purified by Sephadex LH-20 and Pre-HPLC.
The structures were elucidated on the basis of physic-chemical properties and spectral data. Result: Twelve
compounds were isolated from the PE extract and the EtOAc extract of Euphorbia helioscopia. Their structures were
identified as euphornin ( I ), euphornin D ( Il ), stigmasterol-3-0-8-D-glycopyranoside ( Il ) , daucosterol (IV),
naringenin ( V), luteolin ( VI ), luteoloside ( VI ), 4,2’, 4'-trihydroxychalcone ( Il ), kaempferol (IX ),
quercetin-3-0-B-D-galactopyranoside ( X ), caffeicacid ( XI), gallate (XI ), especially. Conclusion: Compounds
IT ~ VI were isolated from Euphorbia helioscopia for the first time.
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fEZA ) ,BS210S B AL 5~ K- (b 5t T8 2 FIT (X A% £
SGABRATE) il % HPLC( H A& 43624 W) ) , Pu-1580
intelligent HPLC  Pump, RI-1530
detector) . 2 (035 ik B GF254 AT €435 ik it (100
~200 H,300 ~400 H) KA HF &HEFEEML LT 70,
Sephadex LH-20 ( 2€ [§ Amersham Pharmacia Biotech
YNEIDIN fae vl Bob/S B i I

VEVEZE BN 1AL 5 R 2 o 7 o B 2
B 2 SR K SRR MM B B helioscopia
A
2 REEHE

B TR 5.0 ke, 7090 ] 95% F1 60% F)
B EIR AR I3 K, BRI 3 b, 5 I UE W, T (]
W £ AR A3 S KR B 43 i) A i Tk
LR LT AK A RN IE T 5 A7 25 B, 28 B0 ik 46 2
T, 43 A B A E AR R ) 100 g, O TR CBR AR
60 g FIIE T BEAEERY) .

A7 E A ) (100 g) 284 i (100 ~200 H ) A
%5 85, Al k- £ R <R (1001 1,501 1,30: 1,9:
1,7:1,501,3:1,20 1, 10 1) B BE VR , 14528 )2 52 Ak e
M BERCAE (3 ] o (3 A T Booar B alifl, 15
s 1 (300 mg), I (20 mg), M (30 mg), IV
(33 mg) .

LR CTRAICY) (60 g) £ 4 ik (100 ~200 H )
BT e S W k- B R 48 (100:0, 95:5,
9:1,8:2,7:3, 6:4, WEL) BLEEVRME, 1548 ;0 2 ok
JRERE (3 B A (5 3 o o (3 5F T By B Al Ak,
BELAYV (11.3 mg), VI(10.2 mg), VI (13.1
mg), VI (10.8 mg), X (9.8 mg), X (50 mg), Xl
(10.1 mg) ,XI(12.1 mg) ,

3 FMETE

ey 1 sk (MeOH) , 20 75X C Hy,
0,,UV A, (MeOH):239 nm, ESI-MS[ M + Na]"* .
602.2,'H-NMR ( CDCl,, 500 MHz) §:0.89 (3H,
s),0.96(6H, m), 0.96(3H, s), 1.19(3H, s),
1.75(3H, s), 1.96(3H,s), 2.22(3H, s) K 8 4
CH, {5%,5.09(1H,dd), 5.65(1H,dd), 5.74(1H,
dd) R XU R TR % ,7.44(2H, m), 7.46(1H,
m), 8.08(2H, m) /R4 R IFELE " C-NMR I ¥
VR ZE WA S NEEM C (6:72.9, 73.5,
80.7, 81.0, 83.8),2 A4 M &k (5:120.1, 128.7,
133.8, 138.3)."” C-NMR ( CDCl,, 125 MHz) §:

intelligent  RI

171.3,169.7,169.1,165.7(-C =0 x4), 138.3(C-
5), 133.9 (C-6), 132.9 (C-4'), 130.3 (C-1"),
129.9(C-3",5"), 128.8(C-11), 128.6(C-2",6"),
120.2(C-12), 83.9(C-15), 81.1(C-3), 80.8(C-
7),73.6(C-9), 73.0(C-14), 48.0(C-13), 46.3
(C-8),39.8(C-10), 39.6(C-4), 36.8(C-2), 32.5
(C-1), 22.7,21.2,21. 1 [-CH, (OAc) x3], 20.3
(C-20),20.0(C-19), 19.5(C-18), 16.3(C-17),
13.6(C-16) . P& s 5 SBR[ 1] X IR — 2, 0
ZAE YA euphornin,

k& I TRy B (MeOH) , 512 Cy;
H, 0, . H-NMR (CDCIl,, 500 MHz) : 0. 87(3H, s),
0.88(3H, s), 0.93(3H, d), 1.08(3H, d), 1.54
(3H, s), 1.66(3H, s), 1.93(3H, s), 2. 10(3H,
s), 2.28(3H, s) 94 CH, 55, 5&W 1 Ik
BLOHMT 1A CHy 5%, C-NMR (CDCL,, 125
Hz) WA, HINT 22.7,169.9 A~ C 5 RIZ T 1
AN %7 C-NMR ( CDCl,, 125 MHz) §:170. 4,
169.9,169.5,169.3,166.1(-C =0 x5), 136.0( C-
5), 132.9 (C-6), 132.6 (C4'), 129.3 (C-1"),
129.3(C-3",5"), 129.3(C-11), 128.3(C-2",6"),
121.2(C-12), 92.0(C-15), 82.8(C-3), 74.0(C-
7),74.0(C9), 73.0(C-14), 43.6(C-13), 41.9
(C-8),39.8(C-10), 39.5(C-4),36.6(C-2), 32.4
(C-1), 22.7,22.6,21.3,21.2(-CH, (OAc) x4),
21.0(C20), 20.5(C-19), 20.3(C-18), 17.1(C-
17), 15.8(C-16) . Pk %da 5 CHR[ 1] X —3%,
i 2 1% AL & %~ euphornin D,

k& M [ 45K 45 5, Molish 2 [ FH
P£.'H-NMR ( C,D,N, 500 MHz) §:0.63 (3H, s,
CH,), 0.86 (3H, t, J =6.5 Hz, CH,), 0. 88 (6H,
d,J] =6.5 Hz, 2 x CH,), 0.92 (3H, s, CH,),
1.08 (3H, d, J =6.6 Hz, CH,), 3.91 (1H, m, H-
3),4.54 (1H, m, Gle, H-1"), 5.04 (2H, m, H-
22,23),5.34 (1H, H-6) ,”C -NMR (C,D,N, 125
Hz) §:141.5 (C-5), 139.4 (C-22), 130.0 (C-23),
122.5 (C-6), 103.1 (C-1"), 79.1 (C-5"), 79.0
(C3"), 78.7 (C-3), 75.9(C-=2"), 72.2 (C4"),
63.4 (C-6"),56.8 (C-14),56.6 (C-17),52.0 (C-
24), 50.9 (C-9), 42.9 (C-13), 40.5 (C-=20),
39.8 (C-12),39.6 (C-4), 37.5 (C-1), 36.9 (C-
10), 32.7 (C-25),32.6 (C-7), 30.8 (C-8), 29.9
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(C2),29.1(C-16),26.3 (C-28), 24.0 (C-15),
21.8 (C-21), 20.9 (C-11), 19.6 (C26), 19.5
(C-19), 12.7 (C-18), 11.5 (C29), FR¥IRES
SCHR[2 ] il — 2, 5w G Y o TH BE-3-0-B-
D- N W 28 e AR o

fk&® Vo kK, mp 295 ~ 297 C,'H-
NMR (500 MHz, C,D;,N) &: 5.67 (1H, brs, H-6),
5.36(1H,d,J =7.5 Hz,H-1"),5.01 (1H, dd, J =
6.5,15.0 Hz, H-23), 4.37 (1H, m, H-3a ), 0.97
(3H,s,CH,),1.24(3H,s,CH;) ,1. 18 (3H,s,CH,) ,
1.20(3H,s,CH,),1.30(3H,s,CH,),1.16 (3H,s,
CH,),3.91-4.87 (7H,m,3-H Fi# 6 4~ H), " C-
NMR (125 MHz,C,D,N) §: 37.8(C-1),19.4(C-2),
78.8(C-3),39.7(C4),141.2(C-5),122.2(C-6),
32.5(C-7),32.4(C-8),50.7(C-9),36.7(C-10),
55.4(C-11),40.3(C-12),42.8(C-13),57.2(C-14) ,
24.9(C-15),28.9(C-16),56.6(C-17),12.5(C-18) ,
19.6(C-19),37.3(C20),19.4(C-21),34.6(C-22),
26.7(C-23),21.6(C-24),29.8(C-25),19.8 (C-
26),20.3(C27),23.7(C-28),12.3(C-29),102.9
(C-1'),75.7(C-2"),78.9(C-3"),72.0(C4"),78.4
(C-5"),63.2(C-6") o LA - %5is Fn Sk [ 3 ] 4236 (1) 4%
i — 2, R % e 2 B RS b

&Y Vo REAK K, mp 176 ~178 C, £
W2 -5 Ky S L 5% BH P, Molish Jiz )i 5 BH ¥, H-NMR
(500 MHz, DMSO-d,) 8:5.40(1H,dd,J=3.0,13.0
Hz,H-2),3.22(1H,dd, J =8.0,17.5 Hz, H3a),
2.64(1H,dd,J=3.0,17.5 Hz,H-3b) ,5.86(2H, s,
H-6,8"),7.31(2H,dd,J =2.0 Hz,J =9.0 Hz,H-2',
6'),6.79 (2H,dd, J =2.0 Hz,J =9.0 Hz, H-3",
5'),”C-NMR (125 MHz, DMSO-d,) 6:197.1(C-4),
167.3(C-7),164.2(C-5),163.6 (C-9),158.4 (C-
4'),129.5(C-1"),129.0(C-2",6"),115.9 (C-3",
5'),102.5(C-10) ,96.5(C-6),95.7(C-8),79.1(C-
2),42.7(C-3) o LA il 5 ScHk [ 4 ] 438 i Al
B 2B — 30 sz s o &

k&% VT # o &K, "H-NMR (500 MHz,
DMSO-d,)8:12.97 (1H,s,5-0H) ,7.40 (1H,dd, J =
8.0 Hz,J =2.5 Hz,H-6") ,7.38(1H,d,J =2.5 Hz,
H-2'),6.86(1H,d,J =8.0 Hz,H-5") ,6.66 (1H,s,
H-3),6.43(1H,s,H-8),6.17 (1H,s,H-6), LI 3
TR 5 SCHR (5 ] 8 i R R B R — 3K, W% X
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k&% VI # k) K. H-NMR (500 MHz,
DMSO-d,)8:12.98 (1H,s,5-0H) ,7.45(1H,dd, J =
8.0 Hz,J/ =2.5 Hz,H-6") ,7.41 (1H,d,J =2.5 Hez,
H-2"),6.90(1H,d,J =8.0 Hz,H-5") ,6.78 (1H,d,
J=2.5Hz,H3),6.74 (1H,s, H-8),6.43 (1H,d,
J=2.5Hz,H-6),5.08 (1H, d, J=7.5 Hz, Glc H-
1),3.71 ~3.16 (Gle H,-H,),"” C-NMR (125 MHz,
DMSO-d,) 6:182.6(C-4),165.2(C-2),163.6(C-
7),161.8(C-5),157.6(C9),150.6 (C4"),146.5
(C3"),122.1(C-1"),119.7(C-6") ,116.7 (C-5"),
114.3(C-2"),106.0(C-10),103.9(C-3),100.2(C-
6),95.4(C-8),100.5(C-1"), 77.9(C-5") ,77. 1 ( C-
3"),73.8(C-2"),70.2(C4"),61.3(C-6"), L) Uk
RS 5 SCHR [6 ] iR B B KR B R — 3, B4 X
AW ARFRRAT

k&4 I ¥ k) K, H-NMR (500 Hz,
CD,0D) §:7.97 (1H,d,J =9.0 Hz, H-6"),7.79
(1H,d,J=15.5 Hz,H-B),7.61(1H,d,J =15.5 Hz,
H-a),7.59(2H,d,J=7.5 Hz,H-2,6) ,6.85(2H,d,
J=1.5,6.5 Hz,H-3,5),6.42(1H,dd,J=2.5,9.0
Hz,H-5"),6.29(1H,d,J =2.0 Hz,H-3") ,"” C-NMR
(125 Hz,CD,0D) §:192.4(C =0),166.3(C4"),
165.2(C2"),160.4 (C-4) ,144.5(C-B),132.2(C-
6'),130.7 (C-2,6),126.7 (C-1),117.1 (C-a ) ,
115.8(C-3,5),113.5(C-1"),107.9 (C-5"), 102. 6
(C-3") o DAL 5 SCok [ 7 ] 4 i iy — 3%, ik
YWEZAE Y N 4,27 ,4"- = IR KA R

&Y X W AK A, mp 276 ~278 C, #h
MR- BEHY Rz I 5E BH M, Molish [z i &% FH 44, H-NMR
(500 MHz,DMSO-d,) §:8.04(2H,m ,H-2",6") ,6.91
(2H,dd,J=2.0,8.0 Hz,H-3",5") ,6.43(1H,d, ] =
2.0 Hz,H-8),6.18 (1H,d,J =2.0 Hz, H6) ,"” C-
NMR (125 MHz,DMSO-d,) §:176.6(C-4) ,164.6(C-
7),161.4(C-5),159.9(C9),156.9(C-2),147.5
(C-4"),136.4(C-3),130.2(C-2",6"),122.4 (C-
1'),116.2(C-3",5"),103.7 (C-10),98.9 (C-6),
94.2(C-8) , LA b Ui dls 55 SOk [8 ] i iy 1l 42
1y A — B, WO e AL B W o I A5

k& X # A F K. H-NMR (500 MHz,
DMSO-d,) §:12.62 (1H,brs,5-0H) ,7.67 (1H,dd,
J=2.0,8.5 Hz,H-2"),7.53(1H,d,J =2.0 Hz, H-
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6'),6.80(1H,d,J=8.5 Hz,H-5") ,6.39(1H,d, ] =
2.0 Hz,H-8),6.19 (1H,d,J =2.0 Hz, H-6),5. 38
(1H,d,J =8.0 Hz,H-1"),3.26 ~3.65(m, ik 15
5),”C-NMR (125 MHz,DMSO-d,) 6:178.2(C-4),
164.8(C-7),161.9(C-5),157.0(C-9),156.9 ( C-
2),149.1(C4"),145.5(C-3"),134.2(C-3),122.7
(C-1"),121.8(C-6"),116.6 (C-5"),115.8 (C-2"),
104.6(C-10),102.5(C-1"),99.3 (C-6),94.2 ( C-
8),76.5(C-5"),73.9(C-3"),71.9(C-2"),68.6(C-
4"),60.8(C-6") . LA I Pk ¥cdls 53k [9 ) B iy
Wit 2 3-0-B-D-2F UM — 3, S e Z G h
Hiit Bz 3R -3-0-B-D-FFLHEH

&% XU H A4 (MeOH), 4 F 50
C,H,0,,"H-NMR (CD,0D, 500 MHz) &: 7.51(1H,
d, J=16 Hz, H-7), 7.03(1H, dd, J=3.0, 8.0,
H-2), 6.94 (1H, dd, J=3.0, 9.0, H-6), 6.76
(1H, d, J=8.0 Hz, H-5), 6.19(1H, d, J=16 Hgz,
H-8); "C-NMR (CD,0D, 125 MHz) §: 128.1(C-
1), 115.3(C-2), 146.9(C-3), 149.5(C4), 116.7
(C-5), 122.9(C-6), 147.1(C-7), 115.8(C-8),
171.2(C-9) o LA ¥l 5 SCHR[ 10 ] x) B8 — 2, il 4
TE LA R I HE R

G X1 A EIR S & (MeOH) | 3+ 50
C,H,,0,,"H-NMR (CD,0D, 400 MHz) &: 7. 04(2H,
s, Ar-H) , 4.30(2H, ¢, J=7.1 Hz, -OCH,), 1.35
(3H,t, J=7.1Hz, -CH,), "C-NMR (CD,0D, 100
MHz) §: 122.1(C-1), 110.3(C-2), 146.6(C-3),
139.8(C-4), 146.6(C-5), 110.3(C-6), 168.7(C
=0), 61.8(-OCH,), 14.7(-CH,) ., VI ¥ 5
BROITI XS MR A 58, K E b G AR E TR
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