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Chemical constituents in root tubers of Euphorbia kansui and their activities
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Abstract: Objective To study the isolation and identification of the chemical constituents in the root tubers of Euphorbia kansui and
screen the cytotoxic activity of monomer compounds. Methods The silica gel column chromatography and high performance liquid
chromatography (HPLC) methodx were used. The structures were identified by the spectrum data analysis (MS, 'H-NMR, and
BC-NMR); The cytotoxic activity of monomer compounds was determined by MTT method. Results Nine compounds were
identified from the ethyl acetate part, respectively. They were kansuinin B (1), 3-O-(2, 3-dimethylbutanoyl)-13-O-dodecanoyl-ingenol
(2), 5-O-benzoyl-20-deoxyingenol (3), euphol (4), isoscopletin (5), adenosine (6), hydroxytyrosol (7), 2', 4, 7-trihydroxy isoflavone
(8), and emodin (9). Among them compound 1 is jatrophane-type diterpene, compounds 2 and 3 are the ingenane-type diterpenes,
compound 4 is triterpene compound. Conclusion Compounds 6—8 are isolated from this plant for the first time. Compounds 1 and 9
have the good inhibition on intestinal epithelial cells ICE-6.
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HRBBER CBEARAL,  AHFFON T IZ R EE R L0587
WATIRIGG &, AR 2] 9 MEEY), ol AT
Zmiflg B (kansuinin B, 1), 3-0-(2, 3- -3 Tt
5)-13-0- Zfe Wk k- BOR s ik BE [3-0-(2, 3-
dimethylbutanoyl)-13-0O-dodecanoyl-ingenol, 2], 5-O-
2% FE -20- 2% 40 B K 8 ni I ( 5-benzoyl-20-
deoxyingenol, 3). KEKEZ (euphol, 4). 7R K%
7 (isoscopletin, 5). ME1F (adenosine, 6). &I
Ji i Chydroxytyrosol, 7)< 2, 4", 7- = J2HL 5 R (2,
4', 7-trihydroxy isoflavone, 8). K#{ %% (emodin, 9).
Hr b & 1R A —ns kAW, 2. 3 4
EORwe M i 2R &4, 4 =ikt aw, b
HY 6~8 A EIXMIEY) T BRI LAY .
MR MTT VERT LAY 1~4. 9 X bRz gi i
ICE-6 4 U tbFE i) sm, 45Kk aY) 1. 9 Xl
L B i ICE-6 $E5E I T AU (4 7 1
1 XFES5HH

Bruker ARX500 Mty (Hiit: Bruker 2
w5 RGBT X (Waters 600), NU3000
AN IMES TLIRDUBRHEAT BRA R, FEO SRR
(100~200 H) F#E AR G (60 B BIhHE
By 7 s BT IV AR 2 O 23 B 4l s (i 4

IEC-6 4ffiI H ATCC vl HIZEZH M [k
[EESLY R N R PN S S 1 E 2 EL -3
K KEEEHEY H 3% Euphorbia kansui T. N. Liou ex T.
P. Wang 1] T-H Bl .
2 REENE

WA 258 20 kg THLE, A 95% L1,
50 Ciidz. BERW EIEW, WEHk4d, st
B ARG, I i R AR I
FIBEIR L8 S S AR M, AR LR IR B 1.032
kgo MUEEIR L ME¥ B BT Rk AT (0, DU il k-
BEMR AW (10 0~0 1 2) BEEVEML, ArliE-BiR &
Mg (100 © 1) BRI THEGY), 28 m R0 Hil &
i CFHEE-/K 80 1200, fHLAM 1 (7 mg). 5
(5mg). 6 (6mg). 7 (4mg); F1iHEE-BE R £ B
(100 : 2) WG EOTREY), 4 m SORAH T
HEIE (LHE-7K 95 15 1A Y 2 (S5mg). 3 (8
mg). 4 (48 mg); AyMEE-BEIE L BE (100 ©3) ¥
AL PR IR AW, &R SoR ARl CRIBE-/K
60 : 40) 34L& 8 (5mg). 9 (36 mg).
3 HBHEE

&M 1: AR ARG H-NMR (500 MHz,

CDCls) 0: 4.52 (1H, s, H-1), 5.43 (1H, d, J = 3.5 Hz,
H-3), 3.70 (1H, dd, J = 9.6, 3.6 Hz, H-4), 5.88 (1H, d,
J=19.5Hz, H-5), 5.33 (1H, m, H-7), 5.85 (1H, dd, J =
9.5, 16.0 Hz, H-8), 3.39 (1H, d, J = 3.0 Hz, H-11),
2.95 (1H, s, H-12), 3.95 (1H, m, H-13), 1.30 (3H, s,
H-16), 6.04 (1H, s, H-17a), 6.01 (1H, s, H-17b), 1.35
(3H, s, H-18), 0.82 (3H, s, H-19), 1.39 (3H, d, J= 7.0
Hz, H-20), 2.46 (1H, d, J = 16.0 Hz, 2-OH), 3.36 (1H,
d, J = 10.0 Hz, 8-OH), 4.26 (1H, d, J = 16.0 Hz,
15-0H), 197 (3H, s, 3-COMe), 222 (3H, s,
15-COMe); C5 EHUXRHA: 7.64 (4H, m, H-2, 6),
7.11 (2H, m, H-3, 5), 7.32 (1H, m, H-4); C7 L HUCK
¥F: 7.64 (4H, m, H-2, 6),7.19 (1H, m, H-4), 7.01 (2H,
m, H-3, 5); "C-NMR (125 MHz, CDCl;) &: 87.1
(C-1), 78.1 (C-2), 76.7 (C-3), 45.1 (C-4), 73.8 (C-5),
135.8 (C-6), 64.6 (C-7), 72.7 (C-8), 209.5 (C-9), 48.1
(C-10), 60.8 (C-11), 59.0 (C-12), 42.6 (C-13), 204.9
(C-14), 96.1 (C-15), 20.2 (C-16), 128.3 (C-17), 21.6
(C-18), 19.0 (C-19), 17.0 (C-20), 172.4 (1-CO), 21.3
(1-COMe), 168.8 (3-CO), 20.4 (3-COMe), 164.9 (5-
CO), 166 (7-CO). L ¥ 5 cihdiis —s0°, %
YR A 1 HIiEmEE B

WEw 2. ARy (G4, "H-NMR (500
MHz, CDCl;) 6: 6.03 (1H, m, H-7), 6.01 (1H, m, H-1),
5.44 (1H, s, H-3), 4.15 (2H, s, H-20), 4.09 (1H, dd, J =
12.0, 2.5 Hz, H-8), 4.06 (1H, s, H-5), 2.72 (1H, dd, J =
16.8, 2.8 Hz, H-12a), 2.61 (1H, m, H-11), 2.20 (1H,
m, H-12b), 1.78 (3H, s, H-19), 1.19 (3H, s, H-17),
1.06 (3H, s, H-16), 0.97 (3H, d, J = 7.0 Hz, H-18), 3
PEEUACIE: 231 (1H, m, H-2"), 1.91 (1H, m, H-3'),
0.95 (3H, d, J = 7.0 Hz, H-4' ), 0.92 (3H, d, J = 6.5
Hz, 3'-CH3), 1.14 (3H, d, J = 7.0 Hz, 2'-CH3), 13 7§
3L 2.20 2H, m, H-2"), 1.55 (2H, m, H-3"), 1.25
(16H, s, H-4"~9"), 0.88 (3H, t, /= 6.8 Hz, H-10"). Ui _-
Hodfa 5 SCkRIE — 20, USRS 2 N 3-0-(2, 3-
T T ERE)-13-0- 1 bR EO R .

WA 3: TR E & CRUT) . 'TH-NMR (500
MHz, CDCl;) d: 5.99 (1H, d, J = 1.5 Hz, H-1), 5.89
(1H, m, H-7), 5.40 (1H, s, H-5), 4.25 (1H, dd, J = 4.5,
14.1 Hz, H-8), 3.6 (1H, s, H-3), 2.43 (1H, m, H-11),
2.34 (1H, ddd, J=4.8, 6.3, 15.9 Hz, H-12a), 1.82 (3H,
d, J= 1.5 Hz, H-19), 1.76 (1H, ddd, J = 4.8, 6.3, 15.9
Hz, H-12b), 1.60 (3H, s, H-20), 1.17 (3H, s, H-17),



%%

Chinese Traditional and Herbal Drugs %8 45 % 35 238} 2014412 A

* 3385

1.07 (3H, s, H-16), 0.98 (3H, d, J = 6.9 Hz, H-18),
0.95 (1H, m, H-14), 0.69 (1H, m, H-13), COPh-5 # /X
7y 8.10 (2H, m), 7.59 (2H, m), 7.45 (1H, m). LA L%
o5 A2, Mt 3 N 5-0-2KH
120~ 2% 480 R RE il

WA 4: AaAT 5D . 'TH-NMR (300 MHz,
CDCls) d: 5.09 (1H, m, H-24), 3.23 (1H, dd, J = 11 .4,
4.5 Hz, H-3), 1.68 (3H, s, H-26), 1.60 (3H, brs, H-27),
1.00 (3H, s, H-29), 0.95 (3H, s, H-19), 0.87 (3H, s,
H-28), 0.84 (3H, d, J = 6.6 Hz, H-21), 0.80 (3H, s,
H-18), 0.75 (3H, s, H-30); "*C-NMR (150 MHz,
CDCl;) d: 35.3 (C-1), 28.0 (C-2), 79.1 (C-3), 39.0
(C-4), 51.0 (C-5), 19.0 (C-6), 27.8 (C-7), 134.1 (C-8),
133.6 (C-9), 37.4 (C-10), 21.7 (C-11), 28.2 (C-12),
442 (C-13), 50.1 (C-14), 29.9 (C-15), 28.3 (C-16),
49.7 (C-17), 15.7 (C-18), 20.3 (C-19), 36.0 (C-20),
19.0 (C-21), 35.5 (C-22), 24.8 (C-23), 125.3 (C-24),
131.0 (C-25), 17.8 (C-26), 25.9 (C-27), 24.6 (C-28),
28.2 (C-29), 15.7 (C-30). LA I %di 5 sCik s —
U, WA 4 K.

WA 5: Ttk i G . 'H-NMR (500 MHz,
CDCly) 8: 7.59 (1H, d, J = 9.0 Hz, H-4), 6.27 (1H, d,
J=19.0 Hz, H-3), 6.92 (1H, s, H-5), 6.85 (1H, s, H-8),
6.1 (1H, brs, OH), 3.95 (3H, s, -OCH3). LA ¥k 5
SCHRARIE T, MO A Y 5 W R AR .

A 6: Ttk AR (AT . 'H-NMR (500 MHz,
CDCly) 6: 8.41 (1H, s, H-8), 8.25 (1H, s, H-2), 6.01
(1H, d, J = 6.0 Hz, H-1'), 470 (1H, t, J = 5.5 Hz,
H-2'), 4.33 (1H, dd, J = 5.0, 3.0 Hz, H-3"), 4.16 (1H,
dd, J = 5.0, 3.0 Hz, H-4"), 3.88 (1H, dd, J = 12.0, 2.5
Hz, H-5'), 3.75 (1H, dd, J = 12.0, 3.0 Hz, H-5');
BC-NMR (125 MHz, CDCly) &: 156.4 (C-6), 151.6
(C-8), 150.2 (C-5), 142.7 (C-2), 121.1 (C-4), 91.3
(C-1"), 882 (C-4"), 75.9 (C-2'), 72.6 (C-3'), 63.4
(C-5". Lh ¥t b5 scmviin —50, s e am
6 MY

W) T: Ok ARG . H-NMR (500 MHz,
CDCl;) 6: 8.65 (1H, s, -OH), 8.55 (1H, s, -OH), 6.60
(1H, d, J= 7.5 Hz, H-5), 6.57 (1H, d, J = 2.0 Hz, H-2),
6.42 (1H, dd, J = 2.0, 7.5 Hz, H-6), 4.51 (1H, d, J =
5.0 Hz, -OH), 3.50 (2H, m, H-8), 2.53 (2H, t, J = 7.5
Hz, H-7); "“C-NMR (125 MHz, CDCly) J: 144.8
(C-3), 1432 (C-4), 130.1 (C-1), 119.3 (C-6), 116.2

(C-5), 115.3 (C-2), 62.5 (C-8), 38.4 (C-7). LA L%
5 cmdtoE — s, WS T RS
1) 8: K K (DMSO) . 'H-NMR (500
MHz, DMSO-dy) §: 8.13 (1H, s, H-2), 7.92 (1H, d, J =
9.0 Hz, H-5), 6.97 (1H, d, J = 8.0 Hz, H-6'), 6.91 (1H,
dd, J = 9.0, 2.5 Hz, H-6), 6.83 (1H, d, J = 2.5 Hz,
H-8), 6.34 (1H, d, J = 2.0 Hz, H-3"), 6.26 (1H, dd, J =
8.0, 2.0 Hz, H-5"), LI ¥ 5 Scikapis —s',
WS EEY) 8 hy 2!, 4, 7-—= KL S H i
A 9: Bk AR (547D 'H-NMR (500 MHz,
CDCl3) 0: 12.3 (1H, s, -OH), 12.1 (1H, s, -OH), 7.63
(1H, brs, H-5), 7.28 (1H, d, J = 2.5 Hz, H-4), 7.10
(1H, brs, H-7), 6.67 (1H, d, J = 2.5 Hz, H-2), 5.75
(1H, brs, 3-OH), 2.45 (3H, s , CHz). LA %4k 55 ik
g5, MR A 9 R,
4 EMTEE
KA MTT V50052 40 B A X E, oo £k
K3 1EC-6 40, JH 0.25%MkEgw 1k, %4l i
& 1X10* A /mL, AEEFL 100 pL (RAARRE 4i a4
¥ 96 fLbH, wER 254l PIvEXT AL, A,
HAE 6 ML, B 37 T 5% CO, IR 5
BRFRAR P BE % 24 hA I MO BE, SRS I NAESL 100 L
ANFEIREER) 1~4, 9 AR, A 7k
LIRS A 3,125, 6.25. 12,5, 25, 50 pg/mL. [
PEXTFRAUMA SRR s 520, 2T 37 CL 5%
CO, MR B R FRAR h 85 97 24, 48, 72h )5,
FLIIA 20 uL MTT % GRE R 5 mg/mL), 4k
B g% 4 h, BBW I LW, &L= H R
(DMSO) 150 uL, 7K-PREIRIES], {045 &M 78 7o
fift o EREARLT 490 nm P AL 2 W IEEE (4D .
F RS 25015 TEC-6 FUAE AR (IR), K
B ICs Mt ME &5 R K 1.
R1 AW 1~4. 9 KRN E KM IEC6
HIERMEN (X+s,n=6)
Table 1 Effect of compounds 1—4 and 9 from root tubers
of E. kansui on proliferation of IEC-6 cells

(X+s,n=6)
& ICso / (umol-L™")
1 >100
2 54.936
3 16.605
4 65.680
9 25.245
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