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Chemical constituents from Euphorbia tirucalli
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Abstract: Objective To study the chemical constituents of Euphorbia tirucalli. Methods The chemical constituents were isolated
by repeated silica gel and Sephadex LH-20 column chromatography, and their structures were elucidated by physical and spectral
analyses. Results Eleven compounds were isolated and identified as B-amyrin acetate (1), lupenone (2), 3-acetoxy-20-lupanol (3),
cycloart-25-en-3f, 24(-diol (4), cycloart-25-en-33-0l-24-one (5), cycloart-23(E)-en-3f3, 25-diol (6), euphane-25-en-3a-ol (7), quercetin
(8), kaempferol (9), daucosterin (10), and B-sitosterol (11). Conclusion Compounds 1—9 are isolated from the title plant for the first

time.
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5% IR L BE R RIS o
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2 RESESEH

SEER TR 3 ke, W, 95% LB EA
BRI 3 K, BRI 4 d, AIFEREBUR, RO RIARR
B 300 go WE MM ATMES . ST BEIR OWE A OE
TEEREEL, SR 90 go SR LA
e (100~200 HO FEFE, LU - A i 4 55 711
PEEEDENG, AT (A% 8, SIFHHER G, 545
B 5 AN (Fr. 1~5). Fr. 1 JARERFEAIE, 47
BE-TI (10 © 1~5 1 1) BRFEUENE, T4 Sephadex
LH-20 4ifk, 4b&41 (10 mg). 2 (11 mg). 3
(12mg); Fr.2 &id e SRERHE i, LLEG- i
(100 @ 1~10 @ DFRFEYENL, 23S Sephadex LH-20
alifk, 1954 (8 mg). 5 (6mg). 6 (9mg).
7 (11 mg); Fr. 3 &L L & Sephadex
LH-20 Zifb 34 &4 8 (21 mg). 9 (15 mg). 10 (35
mg). 11 (26 mg).
3 GEEE

&Y 1: AERAR, mp244~245 C, EI-MS
mlz: 468, 453, 408, 289, 229, 218, 189, 161, 135.
'H-NMR (CDCls, 400 MHz) 6: 5.13 (1H, t, J = 3.4
Hz, H-12), 4.23 (1H, dd, J = 7.8 Hz, H-3), 2.01 (3H, s,
OAc-3), 0.86 (3H, s, H-23), 0.87 (3H, s, H-24), 0.95
(3H, s, H-25), 0.96 (3H, s, H-26), 1.12 (3H, s, H-27),
0.84 (3H, s, H-28), 0.86 (3H, s, H-29), 0.88 (3H, s,
H-30); "“C-NMR (CDCls, 100 MHz) &: 38.4 (C-1),
23.6 (C-2), 80.7 (C-3), 37.2 (C-4), 55.3 (C-5), 183
(C-6), 32.6 (C-7), 39.7 (C-8), 47.6 (C-9), 36.8 (C-10),
23.4 (C-11), 121.5 (C-12), 145.2 (C-13), 41.7 (C-14),
28.0 (C-15), 26.3 (C-16), 32.5 (C-17), 47.3 (C-18),
46.9 (C-19), 31.1 (C-20), 34.8 (C-21), 37.0 (C-22),
28.4 (C-23), 15.6 (C-24), 15.5 (C-25), 16.8 (C-26),
25.9 (C-27), 27.0 (C-28), 33.2 (C-29), 23.6 (C-30),
21.3 (OAc-CHs), 170.1 (OAc-CO). 'H-NMR HiI

PC-NMR il 5 3cmiig — 8, #eins
W1 AT R IR .

&Y 2 ToEEE, mp 168~170 C. EI-MS
miz: 424, 409, 368, 313, 257, 245, 205, 189, 149.
'H-NMR (CDCl;, 400 MHz) ¢6: 0.80 (3H, s, H-28),
0.94 (3H, s, H-25), 0.96 3H, s, H-27), 1.04 (3H, s,
H-24), 1.08 (6H, s, H-23, 26), 1.68 (3H, s, H-30), 4.58
(1H, br s, H-29a), 4.63 (1H, br s, H-29b); "*C-NMR
(CDCls, 100 MHz) 6: 39.6 (C-1), 34.1 (C-2), 217.9
(C-3), 47.3 (C-4), 54.9 (C-5), 19.7 (C-6), 33.6 (C-7),
40.8 (C-8), 49.8 (C-9), 36.9 (C-10), 21.5 (C-11), 25.1
(C-12), 37.4 (C-13), 42.8 (C-14), 27.4 (C-15), 35.6
(C-16), 43.0 (C-17), 48.3 (C-18), 47.9 (C-19), 150.8
(C-20), 29.8 (C-21), 40.0 (C-22), 26.6 (C-23), 21.0
(C-24), 15.9 (C-25), 15.8 (C-26), 14.5 (C-27), 18.0
(C-28), 109.4 (C-29), 19.3 (C-30). LA _F it 553
BRIRE A 80, Wi 2 0B B A i

& 3. Tt shAE, mp 219~221 C. EI-MS
miz: 468, 453, 408, 393, 249, 218, 189, 161, 135,
'H-NMR (CDCls, 400 MHz) 6: 4.68 (1H, br s, H-29a),
4.57 (1H, br s, H-29b), 4.47 (1H, dd, J = 6.2, 8.5 Hz,
H-3), 2.04 (3H, s, OAc), 1.68 (3H, s, H-30), 1.03 (3H,
s, H-26), 0.94 (3H, s, H-27), 0.85 (3H, s, H-25), 0.84
(3H, s, H-23), 0.83 (3H, s, H-24), 0.79 (3H, s, H-28);
BC-NMR (CDCls, 100 MHz) J: 38.5 (C-1), 23.8
(C-2), 81.0 (C-3), 38.4 (C-4), 55.5 (C-5), 18.2 (C-6),
34.3 (C-7), 40.9 (C-8), 50.4 (C-9), 37.2 (C-10), 21.0
(C-11), 25.2 (C-12), 37.8 (C-13), 42.9 (C-14), 27.5
(C-15), 35.6 (C-16), 43.0 (C-17), 48.0 (C-18), 48.4
(C-19), 150.9 (C-20), 29.9 (C-21), 40.0 (C-22), 28.0
(C-23), 16.5 (C-24), 16.2 (C-25), 16.0 (C-26), 14.5
(C-27), 18.0 (C-28), 109.3 (C-29), 19.5 (C-30), 21.2.
170.9 (OAc-3). JLERAME AN otk i L5 ST k4o
— U, WS RS 3 N 3- L ERE-20-0 B e

&Y 4: AR, mp 169~171 °C. ESI-MS
miz: 442, "H-NMR (CDCls, 400 MHz) &: 4.91 (1H, br
s, H-27), 4.84 (1H, br s, H-27), 4.02 (1H, t, J = 6.8 Hz,
H-24), 3.27 (1H, m, H-3), 1.71 (3H, s, H-26), 0.98
(3H, s, H-18), 0.96 (3H, s, H-29), 0.89 (3H, s, H-28),
0.86 (3H, d, J = 6.8 Hz, H-21), 0.80 (3H, s, H-30),
0.54 (1H, d, J = 4.0 Hz, H-19b), 0.33 (1H, d, J = 4.0
Hz, H-19a); “C-NMR (CDCls, 100 MHz) &: 32.0
(C-1), 30.4 (C-2), 78.9 (C-3), 40.5 (C-4), 47.1 (C-5),
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21.1 (C-6), 28.1 (C-7), 48.0 (C-8), 20.0 (C-9), 26.0
(C-10), 26.1 (C-11), 35.6 (C-12), 45.3 (C-13), 48.8
(C-14), 32.9 (C-15), 26.5 (C-16), 52.2 (C-17), 18.0
(C-18), 29.9 (C-19), 35.9 (C-20), 18.3 (C-21), 31.9
(C-22), 31.7 (C-23), 78.9 (C-24), 147.9 (C-25), 110.9
(C-26), 17.6 (C-27), 19.3 (C-28), 14.0 (C-29), 25.4
(C-30)0 PR 5 Sk iE — 80, e th &
4 S IRB IR IE-25-475-3B, 24C- T .

&Y 5: oK, mp 172~175 C. EI-MS
mlz: 440, "H-NMR (CDCls, 400 MHz) J: 5.60 (2H, br
s, H-27), 3.28 (1H, m, H-3), 2.16 (1H, m, H-23a), 1.31
(3H, s, H-26), 0.96 (6H, s, H-29, 18), 0.87 (3H, s,
H-28), 0.85 (3H, d, J = 6.4 Hz, H-21), 0.80 (3H, s,
H-30), 0.54 (1H, d, J = 4.4 Hz, H-19b), 0.32 (1H, d,
J = 4.4 Hz, H-19a); "C-NMR (100 MHz, CDCl) ¢:
31.7 (C-1), 30.4 (C-2), 78.8 (C-3), 39.8 (C-4), 47.2
(C-5), 20.9 (C-6), 28.1 (C-7), 47.8 (C-8), 20.1 (C-9),
26.0 (C-10), 25.8 (C-11), 35.5 (C-12), 45.4 (C-13),
48.8 (C-14), 32.9 (C-15), 26.5 (C-16), 52.3 (C-17), 18.0
(C-18), 29.7 (C-19), 35.9 (C-20), 18.2 (C-21), 37.7
(C-22), 31.1 (C-23), 182.2 (C-24), 144.7 (C-25), 124.0
(C-26), 17.7 (C-27), 19.3 (C-28), 15.1 (C-29), 25.4
(C-30)0 JLHEALIE ORI Bt 5 Seik i — ™,
WS B EY S AR IR $E-25-)F5-3B-1E-24- 1 .

tEY 6: FETCEKA, mp179~183 C,
EI-MS m/z: 442, 424, 409, 406, 391 . 'H-NMR
(CDCls, 400 MHz) 6: 5.58 (2H, m, H-23, 24), 3.22
(1H, dd, J = 4.8, 11.2 Hz, H-3), 1.29 (6H, s, CH3-26,
27), 0.98 (3H, s, H-18), 0.95 (3H, s, H-29), 0.93 (3H,
s, H-28), 0.87 (3H, d, J = 5.2 Hz, H-21), 0.78 (3H, s,
H-30); "C-NMR (100 MHz, CDCly) 6: 32.0 (C-1),
30.4 (C-2), 78.8 (C-3), 40.5 (C-4), 47.1 (C-5), 21.1
(C-6), 28.1 (C-7), 48.0 (C-8), 20.0 (C-9), 26.0 (C-10),
26.1 (C-11), 35.6 (C-12), 45.3 (C-13), 48.8 (C-14),
32.8 (C-15), 26.4 (C-16), 52.0 (C-17), 18.1 (C-18),
30.0 (C-19), 36.4 (C-20), 18.3 (C-21), 39.0 (C-22),
125.6 (C-23), 139.3 (C-24), 70.8 (C-25), 19.9 (C-26),
29.9 (C-27), 19.3 (C-28), 14.0 (C-29), 25.4 (C-30).
'H-NMR 1 PC-NMR St $cH 5 Scmkdiis —a,
WS 2 A 6 NIRRT JRIE-23(E)-1-3B, 25-

& 7. Tt khAk, mp 180~182 ‘C. EI-MS
mlz: 428, 413, 410, 395, 387, 316, 301, 298, 296, 95,
81, 69. '"H-NMR (CDClLs, 400 MHz) 6: 4.56(1H, br s,

H-26a), 4.68 (1H, br s, H-26b), 3.34 (1H, m, H-3),
2.36 (2H, m, H-24), 1.90 (1H, m, H-20), 1.62 (3H, s,
H-27), 1.08 3H, d, J = 6.0 Hz, H-21), 1.04 (3H, s,
H-20), 0.96 (3H, s, H-28), 0.94 (3H, s, H-29), 0.83
(3H, s, H-18), 0.80 (3H, s, H-19); "*C-NMR (100
MHz, CDCly) d: 35.6 (C-1), 27.4 (C-2), 79.0 (C-3),
38.0 (C-4), 50.4 (C-5), 19.3 (C-6), 29.8 (C-7), 38.8
(C-8), 48.0 (C-9), 42.8 (C-10), 25.1 (C-11), 343
(C-12), 43.0 (C-13), 48.3 (C-14), 34.3 (C-15), 29.7
(C-16), 55.3 (C-17), 15.4 (C-18), 18.3 (C-19), 35.6
(C-20), 19.3 (C-21), 34.3 (C-22), 28.0 (C-23), 37.2
(C-24), 151.0 (C-25), 109.3 (C-26), 20.9 (C-27), 14.5
(C-28), 25.1 (C-29), 18.0 (C-30). 'H-NMR Al “*C-
NMR S5t 5 Scardias — 8, s e s 7
H K ERE-25-45-30- 1%

e 8: Tk R (FEE), mp313~315 C.
AR R -BE R S N SR AE . = AUk S N S P AL
'H-NMR (DMSO-de, 400 MHz) 6: 6.17 (1H, d, J=1.9
Hz, H-6), 6.41 (1H, d,J= 1.9 Hz, H-8), 6.86 (1H, d, J =
8.5 Hz, H-5'), 7.52 (1H, dd, J = 8.5, 2.1 Hz, H-6"), 7.68
(1H, d, J= 2.1 Hz, H-2'), 9.26 (2H, br, 3, 3’-OH), 9.53
(1H, br, 4-OH), 10.71 (1H, br, 7-OH), 12.42 (1H, s, 5-
OH); "C-NMR (DMSO-d;, 100 MHz) J: 146.7 (C-2),
135.6 (C-3), 175.2 (C-4), 156.0 (C-5), 98.2 (C-6), 163.8
(C-7), 93.2 (C-8), 160.4 (C-9), 102.9 (C-10), 122.1
(C-17), 115.3 (C-2)), 145.1 (C-3), 147.6 (C-4), 115.1
(C-5'), 119.9 (C-6"). 'H-NMR HI PC-NMR St ¥ds
5 ScikiiE 5, s eS8 i %

& 9: HHtak R (HEE, mp 271~274
Co EhWR-BEMY SO BHTE, = Sk S B
'H-NMR (CD;OD, 400 MHz) &: 6.13 (1H, s, H-6),
6.36 (1H, s, H-8), 6.89 (2H, d, J = 8.5 Hz, H-3', 5'),
8.06 (2H, d, J= 8.5 Hz, H-2', 6'); "*C-NMR (CD;0D,
100 MHz) &: 148.2 (C-2), 137.6 (C-3), 177.7 (C-4),
158.3 (C-5), 99.5 (C-6), 165.9 (C-7), 94.7 (C-8), 162.8
(C-9), 105.1 (C-10), 124.1 (C-1'), 129.9 (C-2"), 116.6
(C-3)), 161.0 (C-4), 116.6 (C-5"), 131.0 (C-6)-
'"H-NMR Fil BC-NMR i #df 55 scukafis — 202,
e et i acr /KIS NIES /R

&Y 10 AEMAK (95%ZEE), mp 278~
280 C. SHE MR ILEE, REEAHE, B
BRE RN R B E A 10 KRS M.

& 11: A% (CHCL), mp 138~139 C.
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