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Chemical constituents from Euphorbia altotibetica
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Abstract: Objective To study the chemical constituents from the aerial parts of Euphorbia altotibetica. Methods The compounds
were isolated and purified by various chromatographic techniques and their structures were elucidated by spectral analysis. Results
Six compounds were isolated and their structures were identified as altotibetin E (1), proline (2), corchoionoside C (3), icariside B, (4),
1-0-(92,12Z,15Z-octadecatrienoyl)-2-O-hexadecanoyl-3-O-a-(6-sulfoquinovopyranosyl) glycerol (5), and (25)-2,3-O-dioctadeca-9Z,
12Z,15Z-trienoylglyceryl-6'-O-(a-D-galactopyranosyl)-p-D-galactopyranoside (6). Conclusion Compound 1 is a new cembranoid
diterpene named altotibetin E, compounds 2, 5, and 6 are isolated from the species of Euphorbia L. for the first time and the other
compounds are firstly obtained from this plant.
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6 ML, 735 8 iECKEER E (altotibetin E, 1)+
JitiZ# (proline, 2) corchoionoside C (3). icariside
B, (4). 1-0-(9Z,12Z,15Z-1 )\t = Hslk3)-2-0-1
N ot B 5k -3-O-o-(6- fift ik L R 2 1 B k) H il iR
[1-0-(9Z,12Z,15Z-octadecatrienoyl)-2-O-hexadecanoyl-
3-0-a-(6-sulfoquinovopyranosyl) glycerol, 5]. (25)-
2,3-0- X+ )\ % -92,122,15Z- = I W 3 H ol 1 -6'-
O-(0-D-MHE i 1 FLAE K )-B-D- ML Wi 1= FLBE 11 [(29)-
2,3-O-dioctadeca-97,12Z,15Z-trienoylglyceryl-6'-O-
(a-D-galactopyranosyl)-p-D-galactopyranoside, 6].
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Fig.1 Key 2D NMR correlations of compound 1
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&% 1: [o]y —-8.4° (¢ 0.12, MeOH);
UV AT (nm): 223 (4.31); IRvee (em'): 3 453,
2947,2836,1732,1615, 1466, 1 218. ESI-MS m/z:
359 [M+Na]’, 375 [M+K]', 695 [2M+Na]", 711
[2M+K]"; HR-ESI-MS m/z: 359.220 3 [M+Na]"
(CooH3,04Na, 15014 359.219 8). 'H-NMR (600
MHz, CDCl;) 6: 5.92 (1H, t, J = 6.9 Hz, H-11), 5.60
(1H, d, J = 15.8 Hz, H-3), 5.42 (1H, dd, J = 15.8, 9.0
Hz, H-2), 5.26 (1H, t, J = 6.9 Hz, H-7), 3.47 (1H, t,
J = 7.8 Hz, H-5), 2.79 (1H, m, H-10a), 2.69 (1H, dd,
J =159, 7.8 Hz, H-6a), 2.55 (1H, m, H-13a), 2.46
(1H, m, H-10b), 2.24 (1H, dd, J = 15.9, 6.9 Hz, H-6b),
2.20 (1H, dd, J = 7.7, 4.7 Hz, H-9a), 2.13 (1H, m,
H-9b), 1.98 (1H, m, H-13b), 1.74 (1H, m, H-1), 1.70
(1H, m, H-14a), 1.63 (3H, s, H-19), 1.52 (1H, m,
H-15), 1.37 (3H, s, H-18), 1.36 (1H, m, H-14b), 0.81
(3H, d, J = 6.8 Hz, H-16), 0.78 (3H, d, J = 6.8 Hz,
H-17); “C-NMR (150 MHz, CDCL) 6: 45.6 (d, C-1),
132.9 (d, C-2), 135.0 (d, C-3), 75.0 (s, C-4), 78.4 (d,
C-5), 32.6 (t, C-6), 123.8 (d, C-7), 133.9 (s, C-8), 38.7
(t, C-9), 25.9 (t, C-10), 145.9 (d, C-11), 128.6 (s,
C-12), 32.1 (t, C-13), 28.6 (t, C-14), 32.9 (d, C-15),
20.4 (g, C-16), 19.0 (g, C-17), 24.6 (q, C-18), 15.3 (q,
C-19), 171.3 (s, C-20).

a2 AEMA. 'HNMR (600 MHz,
CD;0D) ¢: 3.97 (1H, m, H-2), 3.38 (1H, m, H-5a),
3.23 (1H, m, H-5b), 2.29 (1H, m, H-3a), 2.10 (1H, m,
H-3b), 1.96 (2H, m, H-4); “C-NMR (150 MHz,
CD;0D) d: 174.0 (C-1), 62.6 (C-2), 30.4 (C-3), 25.1
(C-4), 47.0 (C-5). A%l 5 SCikpis 3 A — 57,
WM e A 2 IR -

& 3. kA, ESI-MS m/z: 409 [M+
Na]". 'H-NMR (600 MHz, CD;COCDj3) d: 6.06 (1H,
d, J=15.4 Hz, H-7), 5.98 (1H, s, H-4), 5.77 (1H, dd,
J=15.4, 6.8 Hz, H-8), 4.50 (1H, m, H-9), 4.31 (1H, d,
J = 7.8 Hz, H-1"), 2.57 (1H, d, J = 15.7 Hz, H-2p),
2.12 (1H, d, J = 15.7 Hz, H-20), 1.90 (3H, s, H-11),
121 3H, d, J = 6.5 Hz, H-10), 1.02 (3H, s, H-12),
1.00 (3H, s, H-13); C-NMR (150 MHz, CD;COCD3)
5: 40.6 (C-1), 50.3 (C-2), 198.8 (C-3), 126.9 (C-4),
161.6 (C-5), 78.0 (C-6), 133.0 (C-7), 132.9 (C-8), 73.5
(C-9), 22.4 (C-10), 20.2 (C-11), 23.4 (C-12), 24.6
(C-13), 101.0 (C-1), 74.8 (C-2"), 77.4 (C-3"), 71.7

(C-4"), 77.6 (C-5"), 62.9 (C-6")o LA _F-Hdi 15 SCikfi &
FeA—®, % E A4 3 corchoionoside Co

a4 AEKA. '"HNMR (600 MHz,
CD;COCDs) 6: 7.11 (1H, d, J = 15.8 Hz, H-7), 6.12
(1H, d, J = 15.8 Hz, H-8), 437 (1H, d, J = 7.8 Hz,
H-1'), 4.19 (1H, m, H-3), 2.35 (1H, dd, J = 14.7, 5.0
Hz, H-4a), 2.24 (3H, s, H-10), 1.77 (1H, dd, J = 14.7,
8.1 Hz, H-4b), 1.69 (1H, dd, J = 13.1, 3.5 Hz, H-2a),
1.35 (1H, dd, J = 13.1, 9.9 Hz, H-2b), 1.19 (3H, s,
H-13), 1.15 (3H, s, H-11), 0.92 (3H, s, H-12);
BC-NMR (150 MHz, CD;COCD;) 8: 35.4 (C-1), 44.9
(C-2), 71.7 (C-3), 37.9 (C-4), 67.3 (C-5), 70.1 (C-6),
143.5 (C-7), 133.6 (C-8), 197.3 (C-9), 27.4 (C-10),
29.2 (C-11), 25.5 (C-12), 20.2 (C-13), 102.6 (C-1'),
74.9 (C-2'), 78.0 (C-3"), 71.7 (C-4"), 77.3 (C-5"), 62.9
(C-6")o LL 3t b5 ek s A —2", et
&M 4 ) icariside B,

WEY 5: RIEEOHK K, ESI-MS m/z: 815 [M—
H]". '"H-NMR (600 MHz, DMSO-d) 6: 5.30 (6H, m,
H-9', 10", 12, 13", 15', 16'), 5.27 (1H, d, J = 7.2 Hz,
H-1""), 5.11 (1H, m, H-2), 4.80 (1H, m, H-1a), 4.69
(1H, m, H-3a), 4.55 (IH, m, H-1b), 3.90 (1H, m,
H-3b), 2.29 (4H, t, J = 7.4 Hz, H-2', 2"), 1.47 (4H, m,
H-3', 3"), 0.90 (3H, t, J = 7.5 Hz, H-18'), 0.83 (3H, t,
J=6.9 Hz, H-16"); "C-NMR (150 MHz, DMSO-dc)
5 62.7 (C-1), 69.8 (C-2), 64.6 (C-3), 172.4, 172.6
(C-1', 1"), 33.5, 33.6 (C-2, 2"), 24.5, 25.2 (C-3', 3"),
28.7,28.8,28.8, 28.9, 29.0, 29.1, 29.2 (C-4'~7', 4"~
13"), 28.6 (C-8'), 129.9 (C-9), 127.6 (C-10"), 25.3
(C-11"), 128.0 (C-12', 13"), 26.7 (C-14"), 127.0 (C-15"),
131.5 (C-16), 20.1 (C-17)), 31.4 (C-14"), 222
(C-15"), 14.0, 14.2 (C-18', 16"), 98.3 (C-1""), 71.7
(C-2"), 73.0 (C-3""), 74.2 (C-4"), 68.6 (C-5""), 54.4
(C-6")o Lh 30 5 S3Cikap s A — 5, W e
&M 5 R 1-0-(92,122,15Z-1 )\ gt = s B L )-
2-0-F /N J5t B K -3-O-0-(6- T FE L W 25 375 B )
THIFE

&Y 6: AN A, ESI-MS m/z: 937 [M+H]',
959 [M+Na]". 'H-NMR (600 MHz, CD;0D) §: 5.33
(12H, m, H-9"", 10", 12", 13", 15", 16""), 5.24 (1H,
m, H-2), 4.86 (1H, d, J = 3.7 Hz, H-1"), 4.43 (1H, dd,
J=12.1,2.7 Hz, H-3a), 4.23 (1H, d, J = 7.2 Hz, H-1"),
422 (1H, dd, J = 12.1, 6.5 Hz, H-3b), 3.93 (1H, dd,
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J =10.9, 5.4 Hz, H-6'b), 3.66 (1H, dd, J = 10.0, 6.3
Hz, H-1a), 2.80 (8H, t, J = 5.9 Hz, H-11"", 14""), 2.31
(4H, t, J = 7.4 Hz, H-2""), 0.97 (6H, t, J = 7.5 Hz,
H-18"); "“C-NMR (150 MHz, CD;OD) ¢: 67.8 (C-1),
71.7 (C-2), 64.0 (C-3), 105.3 (C-1), 72.4 (C-2'), 74.6
(C-3"), 70.2 (C-4"), 74.6 (C-5"), 68.7 (C-6'), 100.6
(C-17), 70.0 (C-2"), 71.4 (C-3"), 71.1 (C-4"), 72.6
(C-5"), 62.8 (C-6"), 174.7, 175.0 (C-1""), 35.1, 35.0
(C-2"), 26.0 (C-3"), 30.8, 30.8, 30.5, 30.4, 30.3, 30.2
(C-4" ~ 7", 282 (C-8"), 131.1 (C-9"), 128.9
(C-10""), 26.4 (C-11""), 129.2 (C-12", 13", 26.6
(C-14""), 1282 (C-15"), 1327 (C-16"), 21.5
(C-17"), 14.7 (C-18""). LA A 5 SOk Fe A —
U, s EEY 6 h(28)-2,3-0-X+ )\ k-
9Z,12Z,15Z- = 45 1t & it i -6-O-(ou-D- ML g ~F- 7L
Bl L )-B-D- Ik i = FUHE T
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