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Terpenoids from Euphorbia antiquorum L.
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Abstract: To study the chemical constituents of Euphorbia antiguorum L., the constituents were isolated
with normal-phase and reverse-phase silica gel column chromatography and their structures were elucidated on
the basis of spectroscopic data. Seven terpenoids were obtained from EtOAc extract of E. antiguoru L. They
were identified as antiquorine A (1), antiquorine B (2), ent-13S-hydroxy-16-atisene-3,14-dione (3), taraxerol (4),
3p-hydroxy-25,26,27-trisnorcycloart-24-oic acid (5), 94,19-cyclolanostan-3$-ol (6) and W-taraxastane-3,20-diol

(7) by spectral analysis. Compounds 1-3 are diterpenoids, which belonged to abietane, ent-kaurane and atisane

respectively. Among them, compounds 1 and 2 are new compounds. Compounds 4—7 are triterpenoids, and

compound 5 is a degraded cycloartane triterpenoid which is a new natural product. Compound 7 was isolated

from this plant for the first time. It demonstrated that the chemical structures of constituents in this plant were

diverse.
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&ML Ok, HHR-EI-MS m/z: 316.202 4
HHAAMNIS TN CaHygO0s, AR 7.
'H NMR E/54 3 AN LG RS [0 0.87 (3H, s),
0.92 (3H, s), 1.01 (3H, s)], 1 NIZELERUEE I (1) F 25 5
0 1.86 (3H, d, J = 2.4 Hz), 2 NMEEIRFIAE S 6 3.57
(1H, dd, J = 8.8, 7.2 Hz), 5.01 (1H, dd, J = 13.6, 4.0 Hz)
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B W onf 4 MFRES 6 8.2, 11.1, 21.3 F1 33.4;
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C-3, C-10 I C-20 M EHEA 2ok, Hpmm s fr
B8, WA 1 1 jolkinolide E ] B~D ¥£[f)
SERIF—3. HMQC 1 HMBC ##i (£ 1) iFs£ T
iR e, LB ALE 1 F jolkinolide E 141 X ik
W], &4 1t jolkinolide E £ —AMdk, LA &
(11 °C NMR %#, ZPLA9 11 C-1, C-2 F1 C-10
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Table 1 'HNMR and *C NMR, HMBC data of compound 1 in
CDCl;

No. 5 (H) 5(C) HMBC (H—C)

1 357(dd,J=88,72Hz) 778 C-5,10,20

2 1.68(m) 303

3 1.35(m), 1.45 (m) 394

4 334

5  1.14(dd,J=112,24Hz) 547 C-4,6,9,10,18,19

6  1.49(m), 1.82 (m) 238

7 220 (m), 2.50 (m) 37.1

8 1523

9 236(d,J=7.6Hz) 527 C-5,7,8,10, 11, 12, 14,20

10 472

11 372(dd,J=128,54Hz) 307 C-8,9,10,12,13
1.48 (1H, m)

12 501(dd,J=13.6,40Hz) 764 C-11,13,14

13 157.0

14 629(1H,s) 1142 C-7,9,12,13,15

15 116.1

16 175.7

17 186 3H,d,J=2.4Hz) 82 C-13,15,16

18 0.92(3H,s) 334 C-3,4,5,19

19 0.87(3H,s) 213 C-3,4,5,18

20 1.01 (3H,s) 1.1 C-1,5,9,10

Figure 1 Chemical structures of compounds 1, 2 and 5
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wE 2 KOkl s, HR-EI-MS m/z: 376.259 1
B AT RN CoaHasOu, RMFE N 6.
'H NMR fl °C NMR ZRiZ ik &9 2 A 58 X1 4
Py B B[ 1.35 (3H, s), 6 1.39 (3H, s), § 26.3 (q), 6 27.5
(q), 0 108.9 ()], B T _Lid{55 A%, "TH NMR Eon
2 AN HUIE LS5 9 1.02 (3H, 5), 0 1.27(3H, 5), 2
A LSS 6 3.62 (d, J = 8.1 Hz), 3.82 (d, J =
8.1 Hz), 3.40 (d, J = 10.8 Hz), 3.97 (d, J = 10.8 Hz).
BC NMR K DEPT ##git Bonts 20 M 7155
2 ANFEAFS 6 18.6, 22.5; 10 MW FRAES, fE
2 NEATHFRES 6 657, 77.2; 3 MRFRAES
544.1,54.9,55.0; 3N FEAE 5 0381, 42.3,50.4; 1 4
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Figure 3 Key HMBC ofr compound 5

Table 2 'H NMR and *C NMR, HMBC data of compound 2 in
CDCl;

No. 5 (H) 3(C) HMBC (H—C)
1 1.52 (m), 2.04 (m) 38.9
2 2.62 (m), 2.38 (m) 34.2 c-1,3
3 206.8
4 50.4
5 1.68 (m) 54.9
6 1.50 (m) 20.5
7 1.44 (m) 40.7
8 423
9 1.20 (m) 55.0 C-8, 10,11, 12
10 38.1
11 1.50 (m), 1.98 (m) 19.1
12 1.52 (m), 1.86 (m) 26.4
13 2.02 (m) 44.1 C-16
14 0.92 (m), 1.94 (m) 37.6
15 1.76 (m), 1.54 (m) 52.2 C-16
16 86.8
17 3.62 (d, J=8.1 Hz) 772 C-16,23
3.82(d, J=8.1 Hz)
18 1.27 (s) 225 C-3,4,5,19
19 3.40 (d, J = 10.8 Hz) 65.7 C-3,18
3.97 (d,J=10.8 Hz)
20 1.02 (s) 18.6 C-1,5,10
21 1.35 (s) 26.3 Cc-23
22 1.39 (s) 275 c-23
23 108.9

BHIRL, DTG 2 1R &5 0 55 5 S sk i DL 5242 4
M -160,17,19- = FE-3- PR FE N B L &8, %A
antiquorine B. J1 A X &5 AE RR=Hh A2 I,
AT BADA by 12 45 040 A 1 B B0 20 0 v oA i S T 4
GIN TIRAEF=W), Y Tk &Y IR AL AR 1)
ZERI N A ent-16,17,19-trihydroxykauran-3-one, i
Al SCHR, 1A E PR WOCERIRE

&S5 OB, HR-EI-MS m/z: 416.327 0
T RN CoHyOs NFIE S 5. 'TH NMR 7R
H 4GS S [61.25 (3H, s), 1.12 (3H, s), 1.01
(3H, s), 0.93 (3H, s)]; 1 MRUIEHF IEAE S 6 0.97 (3H, d,
J=5.1Hz); —XHAEE KW TEES 6 0.54 (1H,
d, J=3.0 Hz), 0.31 (1H, d, J= 3.0 Hz) Al 1 MNEH X
(55 03.55 (1H, dd, J = 11.1, 4.5 Hz). “C NMR
FIDEPT #4 Won A7 5 A A, 11 AN (G
SARHEAF S, AR 1 ANER X (6 77.9), 54
WA MNRIEG S (0176.6), 3L27 MR 7, 4k
W) 5 (G EE [ SCERY T HRIE Y cycloartane-3-ol
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i, FIRERAE 17 ANEER) C-24 F C-25 Z [A] &AL i
5 C-25. C-26 Fl C-27, C-24 FEAF JyJRILIL LI -

HSQC 1 HMBC $#fs thiE sk 1 L i i 4 (&
3), £ HMBC %7, H;-21 Al C-22. C-20 1 C-17
AHIE, Hy-23 [F] C-22.C-20 FURHEE (5 176.6) MK, Uit
] COOH i 1> C-24 fi. 3 fiFet iy 5L By 4 & 4L
e, H-3 4T a B [H] Hy-2 £71E aa F1 ae 4, DA
A HHRDN 1.1 F14.5 Hz, 28 LRTIR, 5 45 %
%€ 4 3B-hydroxy-25,26,27-trisnorcycloart-24-oic acid.
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W, & — RAVEA RN T LA S & 51
IR SR IE AL =l 1) 17 A7 SCHE 24, 25 AT R AR
R, PRI T 0] DU = S0 B A A ) B, B 2
C-25.C-26 Fil C-271"), A SC N RIR IS 25 3] 22 C-25.
C-26 Fl C-27 [FFRBT /K EEAY =k, & —AHT I RAR ™
), JEFIH 2D-NMR HAR 1 00 H: °C NMR Hodha ik
1TV -

&Y 3. 4. 6. 7 &Ik IS Stk S
W) U A AT R R, R e AT IR &5 R 43 Ol A
ent-13S-hydroxy-16-atisene-3,14-dione (3)!!. taraxerol
(4)""1.98,19-cyclolanostan-38-ol (6)!' "/l W-taraxastane-
3,20-diol ()M AL AW 7 i RN ZFEY 4y
sk
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'"H NMR. "C NMR # 2D-NMR Hi Bruker-AM-
400 MHz AU FRZBILIRPGE OGN E (TMS WAR);
EI-MS Al HR-EI-MS H1 Finnigan-MAT-95 JF i A I 5 ;
e Yt Perkin-Elmer 341 Jg 600N 2 o ¥ 2 M1 FHAERE
N B T AEPE I 200~300 HAER . BEE H
FHA YMC Aa 4771 RP-18 JAHFER (50 um);
HEZTECIR (GF254) 0 Byt ik e m ) A
T F 70035 2 43 A 40, el R e A 27 R A PR
AR o AN T 25 FE PR AN, 48 2 T P AU AN
NV T S NRAR L€ SV N RS NS Y e
Y4aWI% Euphorbia antiquorum L.
2 BIS5SH

SN 25 5.8 kg Bt J H 70% L RER ML, B

THIPEAUEM, AT LRI 683 g KL
RESEIUIIES Tk G, WA ik . SR O BR. IET
REAEIN, K3 B0 L8 SERHEI) 138 g MEATHERCAE
JENT, FATMIEE-E (9:1,8:2,7:3,1:1,3:7,
0: 1) BEEEYEME, TLC K& I AL A4 4 N7 Fr.S
ZEEHT IS 2.0 go Wi4r 14~27 B IF, &R EIFAF
SATRERFE Z T & 1 (7 mg)s 2 (10 mg). 3 (16
mg). 5 (10 mg). 6 (6 mg) A7 (15 mg).

3 #M%E

WEY 1 Antiquorine A, T4, [alp =
+300.5 (¢ 0.55, CHCly). HR-EI-MS m/z: 316.202 4
(CaoHps05, HHELAH: 316.203 9); EI-MS: 316 ([M'], 84),
298 (60), 288 (56), 273 (28), 177 (100), 164 (84), 146
(48). '"HNMR. "C NMR %#5 W% 1.

WEY 2  Antiquorine B, JLtAE M, [a]p = —86
(¢ 0.15, CHCl3). HR-EI-MS m/z: 376.259 1 (Cp3H3604,
THHAE: 376.261 3), EI-MS: 376 (IM], 4), 361 (100),
343 (24), 331 (36), 283 (44), 271 (40). 'H NMR.
PC NMR $4f 3% 2.

WEWY 5 3p-hydroxy-25, 26, 27-trisnorcycloart-
24-oic acid, LA, [a]lp= +111 (c 0.08, Py), HR-
EI-MS m/z: 416.327 0 (Cy;Hy405, 1541 416.329 0),
EI-MS: 416 ([M'], 12), 401 (20), 398 (50), 385 (100),
355 (42), 276 (56), 175 (70), 95 (64). "H NMR (400
MHz, CsDsN) 6: 3.55 (1H, dd, J = 11.1, 4.5 Hz, H-3),
1.25 (3H, s, H3-29), 1.12 (3H, s, H;-30), 1.01 (3H, s,
Hi-18), 0.97 (3H, d, J = 5.1 Hz, H;-21), 0.93 (3H, s,
H;-28), 0.54 (1H, d, J= 3.0 Hz, H,-19), 0.31 (1H, d, J =
3.0 Hz, H,-19). *C NMR (100 MHz, CsDsN) §: 32.3
(C-1), 31.2 (C-2), 77.9 (C-3), 41.0 (C-4), 47.3 (C-5),
21.4 (C-6), 282 (C-7), 48.0 (C-8), 19.6 (C-9), 26.4
(C-10), 26.2 (C-11), 33.1 (C-12), 45.4 (C-13), 48.9
(C-14), 35.7 (C-15), 26.5 (C-16), 52.4 (C-17), 18.1
(C-18), 29.8 (C-19), 36.0 (C-20), 18.3 (C-21), 32.0
(C-22), 31.9 (C-23), 176.6 (C-24), 19.4 (C-28), 26.1
(C-29), 14.8 (C-30).
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