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Chemical constituents of whole plant of Euphorbia thymifolia

WANG Hong-gang, SHENG Ya-li, HUANG Qiao-ling, NIE Xue-yi, XU Kai-qi
Department of Chinese Materia Medica, Guangdong Pharmaceutical University, Guangzhou 510006, China

Abstract: Objective To separate and identify the chemical constituents from the whole plant of Euphorbia thymifolia. Methods
The constituents were isolated and purified by various chromatographic methods and were identified on the basis of spectral analysis
and physicochemical characters. Results Thirteen compounds were separated and identified as luteolin (1), apigenin (2), quercetin
(3), kaempferol (4), ethyl galloyl acid (5), p-coumaric acid (6), protocatechuic acid (7), gallic acid (8), caffeic acid (9), 3, 4-seco-8BH-
ferna-4(23), 9(11)-dien-3-oic acid (10), 3, 4-seco-oleana-4(23), 18(19)-dien-3-oic acid (11), tricosanol (12), and B-sitosterol (13),
respectively. Conclusion Addition to the compound 5, the other compounds are isolated from this plant for the first time.

Key words: Euphorbia thymifolia L.; luteolin; apigenin; gallic acid; 3, 4-seco-8pH-ferna-4(23), 9(11)-dien-3-oic acid; 3, 4-seco-oleana-

4(23), 18(19)-dien-3-oic acid
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(p-coumaric acid, 6)- Ji JLA 2 (protocatechuic acid,
7). KT (gallic acid, 8). MIMERE (caffeic acid,
9).3, 4-JFIR-8PH-- 14 -4(23), 9(11)- —Hi5-3-1R 1R [3,
4-seco-8BH-ferna-4(23), 9(11)-dien-3-oic acid, 10].
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#5]), Brucker AV—500 Y% LRI (Fi L
Bruker /A @), HP—1100LC/API/MSD system J5iii%
1 CGEE A RHE AR, At Fl 2 0% H
FERE 3 R 8 B Ve T A, R SRR ke
Sephadex LH-20 (3£ [ pharmacia A ], JT A
h Ay M gl A i 4l

TR T 2012 4F 11 AW TE Vs, SAsE
56 5 0 LA I B A e R K R K kg T AR
Euphorbia thymifolia L. 4%,
2 ERSESE

THEEE R4 BT 20 kg LM HE)E, ] 70% 0%
[FIRERE 3 ¥k, 55 1 W 8 Rt ndAElA 2 h, 5
2. 3 A 6 FE R INARIENAR 1.5 h, A IFFHRIUR,
ORI 20, W45, £9RE 8.89 kgo BE M
HAKSHUG, R SRR A . B ER SR
IE TR AR 4 %, PR, 19215518 &
B AL IR B 492 go SR £ FE A B A RE IR FE (013,
TAUHE-FIEE (100 D 1—1 0 1) BREBEN, &IF
JEf3 %> EI~E15. E2~E6 Wi/ H& I L RER
FE € . Sephadex LH-20 ik (4 3 A 5 45 i #5940
A1 (21 mg). 2 (18 mg). 3 (3.8 g). 4 (15 mg).
5 (20 mg). 6 (52mg). 7 (36 mg). 8 (4.7 g).
9 (33 mg). 10 (17 mg)~ 11 (14 mg). 12 (125 mg).
13 (2.5g).
3 EHMEE

A1 R K. ESI-MS m/z: 285.3 [M—
H] . "H-NMR (500 MHz, CD;COCD3) 6: 6.25 (1H, d,
J =2.0 Hz, H-6), 6.53 (1H, d, J = 2.0 Hz, H-8), 6.58
(1H, s, H-3), 7.01 (1H, d, J = 8.2 Hz, H-5), 7.47 (1H,
d, J =22 Hz, H-2), 7.51 (1H, dd, J = 8.2, 2.2 Hz,
H-6), 13.04 (1H, s, 5-OH). DL ¥ 5 SCiik4R i 5
A0, WAL AR

A 2: WO A. 'HINMR (500 MHz,
DMSO-dq) 6: 6.20 (1H, d, J = 2.0 Hz, H-6), 6.50 (1H,
d, J = 2.0 Hz, H-8), 6.80 (1H, s, H-3), 6.93 (2H, dd,
J = 8.0, 2.0 Hz, H-3', 5), 7.94 (2H, dd, J = 2.0 Hz,
H-2', 6"), 10.60 (1H, s, 7-OH), 12.98 (1H, s, 5-OH):
BC-NMR (125 MHz, DMSO-dy) d: 164.2 (C-2), 102.9

(C-3), 181.8 (C-4), 1612 (C-5), 98.9 (C-6), 163.8
(C-7), 94.0 (C-8), 157.3 (C-9), 103.7 (C-10), 121.2
(C-1"), 128.5 (C-2'), 116.0 (C-3"), 161.5 (C-4"), 116.0
(C-5"), 128.5 (C-6"). LA E%dis 5 SRR IE T A —
#;, s R 2 .

WEy 3. FHEMA. 'HNMR (500 MHz,
DMSO-dg) d: 6.20 (1H, d, J = 2.0 Hz, H-6), 6.42 (1H,
d, J = 2.0 Hz, H-8), 6.90 (1H, d, J = 8.5 Hz, H-5"),
7.55 (1H, dd, J = 8.5, 2.0 Hz, H-6"), 7.69 (1H, d, J =
2.0 Hz, H-2"), 9.38 (IH, s, 4-OH), 9.68 (IH, s,
3'-OH), 10.88 (1H, s, 7-OH), 12.51 (1H, s, 5-OH);
BC-NMR (125 MHz, DMSO-dq) J: 146.9 (C-2), 135.8
(C-3), 175.9 (C-4), 160.8 (C-5), 98.3 (C-6), 164.0
(C-7), 93.5 (C-8), 156.2 (C-9), 103.1 (C-10), 122.0
(C-1), 115.1 (C-2"), 145.1 (C-3"), 147.8 (C-4"), 120.1
(C-5), 115.7 (C-6") LA - ¥ode 5 ek s 0%,
W e E ) 3 i # .

WA 4 FERIAR . ESI-MS m/z: 285.3 [M—
H] . 'H-NMR (500 MHz, DMSO-dq) 6: 6.27 (1H, d,
J =2.0 Hz, H-6), 6.54 (1H, d, J = 2.0 Hz, H-8), 7.02
(2H, d, J = 9.0 Hz, H-3', 5"), 8.16 (2H, d, J = 8.5 Hz,
H-2', 6); “C-NMR (125 MHz, DMSO-d) 6: 147.1
(C-2), 136.7 (C-3), 176.7 (C-4), 162.4 (C-5), 99.3
(C-6), 165.1 (C-7), 94.6 (C-8), 157.9 (C-9), 104.2
(C-10), 123.4 (C-1"), 130.6 (C-2'), 116.4 (C-3"), 160.3
(C-4"), 116.4 (C-5"), 130.6 (C-6") - LAk 55 ik
EIREA S, WA 4 L AsE .

WEw s: LEERE & (TED . ESI-MS m/z:
197.2 [M—H] . 'H-NMR (500 MHz, CD;COCD3)
1.32 3H, t, J= 7.0 Hz, H-9), 425 (2H, q, J = 7.0 Hz,
H-8), 7.12 (2H, s, H-2, 6). LA - %di 15 sCiik i as A
— g, WA 5 B IR R,

WA 6: FEEN TR . 'H-NMR (500 MHz,
DMSO-ds) d: 6.30 (1H, d, J = 16.0 Hz, H-8), 6.80
(2H, dd, J= 8.5, 2.5 Hz, H-3, 5), 7.51 (1H, d, J = 16.0
Hz, H-7), 7.52 (2H, dd, J = 8.5, 2.5 Hz, H-2, 6);
BC-NMR (125 MHz, DMSO-dq) d: 125.3 (C-1), 130.2
(C-2, 6), 115.8 (C-3, 5), 159.7 (C-4), 1443 (C-7),
115.4 (C-8), 168.1 (C-9) o DL - %¥a 5 ik IE I A
—M, WA 6 IR TIR.

B 7. AETCREE . "H-NMR (500 MHz,
DMSO-d) 6: 6.78 (1H, d, J = 8.0 Hz, H-5), 7.28 (1H,
dd, J = 8.0, 2.0 Hz, H-6), 7.33 (1H, d, J = 2.0 Hz,
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H-2); C-NMR (125 MHz, DMSO-dj) 6: 121.9 (C-1),
116.5 (C-2), 144.9 (C-3), 150.0 (C-4), 115.1 (C-5),
121.6 (C-6), 167.3 (C-7) o LA H ¥ 15 SOk I8 FEA
— 3, A T AL

WA 8: A i CR R . "H-NMR (500 MHz,
CD;COCDs) 6: 7.16 (2H, s H-2, 6); "“C-NMR (125
MHz, CD;COCD;) 6: 122.0 (C-1), 110.1 (C-2), 146.0
(C-3), 138.7 (C-4), 146.0 (C-5), 110.1 (C-6), 167.9
(C-7) o LA %t 5 scikioa s A — 8, et
5 8 TR

A 9: I EEHE CREE) . "H-NMR (500 MHz,
DMSO-dg) 6: 6.15 (1H, d, J = 16.0 Hz, H-8), 6.74
(1H, d, J = 8.5 Hz, H-5), 6.95 (1H, dd, J = 8.5, 2.0 Hz,
H-6), 7.01 (1H, d, J = 2.0 Hz, H-2), 7.40 (1H, d, J =
16.0 Hz, H-7); "C-NMR (125 MHz, DMSO-d;) o:
125.7 (C-1), 115.8 (C-2), 144.6 (C-3), 145.6 (C-4),
115.1 (C-5) 114.6 (C-6) 148.1 (C-7), 121.2 (C-8),
168.0 (C-9) » LA Fd 55 ek S A —8", i
YE A 9 IR .

G 10: TLEERRS: & (KRR 408D - ESI-MS
miz: 439.7 [M—H] . "H-NMR (500 MHz, CDCl;) §:
1.71 (3H, s, H-24), 1.02 (3H, s, H-25), 0.90 (3H, d, J =
6.5 Hz, H-29), 0.85 (3H, s, H-27), 0.84 (3H, d, J= 6.5
Hz, H-30), 0.78 (3H, s, H-26), 0.76 (3H, s, H-28), 5.31
(1H, d, J = 15.0 Hz, H-11), 4.90 (1H, s, H-23), 4.78
(1H, s, H-23); "*C-NMR (125 MHz, CDCl;) &: 35.9
(C-1), 30.7 (C-2), 180.5 (C-3), 146.2 (C-4), 51.2
(C-5), 24.3 (C-6), 19.6 (C-7), 40.6 (C-8), 141.9 (C-9),
41.4 (C-10), 119.5 (C-11), 37.0 (C-12), 36.9 (C-13),
38.8 (C-14), 29.7 (C-15), 36.1 (C-16), 43.0 (C-17),
522 (C-18), 20.4 (C-19), 28.4 (C-20), 59.8 (C-21),
31.0 (C-22), 113.3 (C-23), 25.8 (C-24), 22.8 (C-25),
15.9 (C-26), 16.3 (C-27), 14.3 (C-28), 22.3 (C-29),
23.2(C-30). LA B35 ScikapiE SeA—5Y, i
BEE 10 2 3, 4-TFIA-8BH-TF-14-4(23), 9(11)-
TE-3-RR .

AW 11: TEEERSS i (BER L8 . ESI-MS
mlz: 439.7 [M—H] . "H-NMR (500 MHz, CDCl;)
1.74 (3H, s, H-24), 1.12 (3H, s, H-26), 1.03 (3H, s,
H-28), 0.95 (3H, s, H-29), 0.94 (3H, s, H-30), 0.89
(3H, s, H-25), 0.76 (3H, s, H-27), 4.87 (1H, s, H-19),
4.86 (1H, d, J = 1.5 Hz, H-23), 4.66 (1H, d, J = 1.5
Hz, H-23); "“C-NMR (125 MHz, CDCl;) ¢: 34.3

(C-1), 26.3 (C-2), 178.8 (C-3), 147.7 (C-4), 50.6
(C-5), 28.4 (C-6), 33.3 (C-7), 40.6 (C-8), 41.5 (C-9),
39.6 (C-10), 21.8 (C-11), 24.7 (C-12), 38.7 (C-13),
43.9 (C-14), 27.7 (C-15), 37.8 (C-16), 34.6 (C-17),
142.8 (C-18), 130.1 (C-19), 32. 6 (C-20), 33.5 (C-21),
37.6 (C-22), 113.7 (C-23), 23.4 (C-24), 20.9 (C-25),
16.5 (C-26), 14.8 (C-27), 25.5 (C-28), 31.6 (C-29),
29.4 (C-30). LA E¥odls 5 SckapE SaA—5",
WSREAAY 1104 3, 4-TF -7 8IUR-4(23), 18(19)-—
Ii-3-FRIR »

&M 12: FEK A . ESI-MS m/z: 339.203 7
[M—H] . "H-NMR (500 MHz, CDCl3) é: 3.64 (2H,
t, J = 6.5 Hz, H-1), 1.57 2H, t, J = 6.5 Hz, H-2),
1.25 (20X CH,, brs, H-3~22), 0.87 (3H, t, J = 6.5
Hz, H-23); "“C-NMR (125 MHz, CDCls) é: 63.1
(C-1), 32.8 (C-2), 31.9 (C-3), 29.7 (C-4~19), 29.4
(C-20), 25.7 (C-21), 22.7 (C-22), 14.1 (C-23). VL I
ol 5 SRR G A — 1, M e A& Y 12
iy el <1 -8

WEY13: FHERR. S B-5A% MR
Sz, H REEASEATIME, 5 B-51% M)
WSS S AN PR, MOS e G 13 O B
M.
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MR SR AL 8 1 2 5 B EARRED, = 0.5~
I m, ARIEHSOIIE 2 mo HESFRMIAL T, B AR A AL
Sk, RN A MRS Lycium chinense Miller. Fiid
EHRE, (KREHNH) W “ERMRT, #A
RIEH; HRAE, AKAR; BCRT, Mt
KRR, AHE R o WAL T 2R N [ E
K 6~20 mm, HAE 3~10 mm. F L0 L (G,
T3 /N EDIR I AEAT IR, A ) RBR .
R, 4495 KRR, ZE. fi720~50
ki, KB, Wi, K1.5~1.9mm, % 1~1.7mm, RAEEOEREO. M, Wi MACa BR%I
Wi BUIRWITFAER, JEReDUBIKBEFEAEAL . At LIS ] TR MRV E SR R s A 2Rk DA S FH A K L AR
FEIEARSE o MURCI =X AP Vb HbX, TR N E 4, HAMER. ol fil M id
an TR AR e MIAC RS A e, A B B R S I L AR RS . S MR R A 6
HE 7 AW S, BEEIRE R AFERMAC; 7 A L% 8 AR A T M EER IR E S 9
210 H AT

B HXEPEHREM DZIERE TN RRBTHE SERERIZE AT L Eith

TR ARBAR I SR OMIFC S, AT H RSO R AR YA, 2011 4F 2 HoeR (il A
g MR M bl X AT AT PERIE AR ) BRIt 7 IS Ve . BT, ST R 8160 FUK .
WHEFF A AR RS, AL M RE R T R & o B MRS LT BRI T L HilE R
BEMUAC P= 2Rt . T AR 2 AL P M AR R S H SRR N X, IR AT &
BE S IR MAERYE . BN ISR IS T 8 A BCR . &bzl T 1S09001 [ Fr 5t & Aiil, 5K
TR M B R AR I 25 < A ] S8 X MOAC RO = M S0 42 i R B 7R Y X7






