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New triterpenes from roots of Euphorbia kansui and their antioxidant activities
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Abstract: Objective To isolate compounds from the roots of Euphorbia kansui and investigate their antioxidant activities.
Methods Various column chromatography techniques were used to isolate and purify the compounds and their structures were
identified by spectral data. Meanwhile, the isolated compounds were evaluated for antioxidant activity in SH-SY5Y cells. Results
Five triterpenes were isolated and identified from the methanol extract of the roots of E. kansui, including three euphane triterpenes,
namely eupha-8,24-diene-3p3-ol-7,11-dione (1), (24R)-eupha-8,25-diene-3f3,24-diol (2), euphol (3), and two lanostane triterpenes
namely 3f,11B-dihydroxylanosta-8,24-dien-7-one (4), 3f,7B-dihydroxylanosta-8,24-dien-11-one (5). Conclusion Compound 5 is a
new compound named euphokansuione A and compounds 1 and 4 are isolated from this plant for the first time. Compounds 2 and 5
have certain antioxidant capacity in SH-SY5Y cells and potential neuroprotective activity.
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Fig.1 Chemical structures of compounds 1—5
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WA . UV A" (nm): 254 (3.38); IR v/ (cm™Y):
3439, 2968, 2931, 1670, 1458, 1378, 1185. 3439 f/l
1670 cm* AR LT AR ISR B A7 A FR FE R H 0

254 nm A AMRIOR SE R FE I RRIE I . TH-AN
BC-NMR #i#fs W3& 1, (L&Y 5 1 BBC-NMR i &
AIEE 30 MRES, H-NMR iSRG 5
a2 MRS, 64.27 (1H, brs, H-7), 3.32 (1H, dd,
J=11.2, 5.6 Hz, H-3), 4.27 (1H, brs, H-7) 11 A&

*1 L&Y 5 BZMEIHIREEE (400/100 MHz, CDCls)
Table 1 'H- and ¥C-NMR spectral data of compound 5
(400/100 MHz, CDCl3)

B Sn sc
la 1.01 (m) 33.9
1B 2.55 (m)

2 1.69 (m) 28.1
3 3.32(dd, J =11.2, 5.6 Hz) 78.8
4 38.6
5 1.41 (m) 456
6 1.80 (m) 28.6
7 4.27 (brs) 65.6
8 157.3
9 1416
10 385
11 200.4
12a 2.56 (d, J = 17.2 Hz) 51.8
128 2.37(d, J=17.2 Hz)

13 51.1
14 443
150 1.36 (M) 29.7
15p 1.24 (m)

160 2.02 (M) 27.9
16B 1.40 (m)

17 1.72 (m) 50.9
18 0.92 (s) 183
19 117 (s) 18.1
20 1.43 (m) 36.0
21 0.88 (d, J = 6.4 Hz) 186
22 0.95, 1.44 (m) 353
23 1.86, 2.04 (m) 253
24 5.07 (d, J = 6.4 Hz) 124.8
25 131.4
26 1.67 (s) 25.9
27 1.60 (s) 17.8
28 1.05 (s) 283
29 0.85 (s) 16.2
30 1.01 (s) 26.0

WA 05.07 (1H, d, J = 6.4 Hz, H-24), Bl i
IR, RIMAY 5 505k a 3p,70-— 5
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(AR B FE € B B, 7E NOE & H-3
Al H-28 5 H-7 F1 Hz-30 MUAHSEME (& 2) Afidk—
WAE . MU EY) L EER %8 N 3B, 7B-ZFR R
Ef5-8,24-—Hi-11-F, % Sci-Finder %, N 14
B EY), N HEEERIRN A,

— 'H-'H COSY

2 155 9 H-"H COSY #nx## HMBC. NOESY #H%
Fig. 2 H-'H COSY and key HMBC, NOESY correlations
of compounds 5

&Y 1. FHEBRY . 'H-NMR (400 MHz,
CDCl) §: 0.91 (3H, s, H-18), 1.02 (3H, s, H-29), 1.07
(3H, s, H-30), 0.87 (3H, d, J = 6.6 Hz, H-21), 0.90
(3H, s, H-28), 1.30 (3H, s, H-19), 1.68 (3H, s, H-26),
1.60 (3H, s, H-27), 3.29 (1H, dd, J = 10.5, 5.8 Hz,
H-3), 5.07 (1H, m, H-24); 3C-NMR (100 MHz,
CDCls) 6: 34.0 (C-1), 27.6 (C-2), 78.1 (C-3), 38.7
(C-4), 48.6 (C-5), 35.8 (C-6), 200.1 (C-7), 149.9
(C-8), 154.9 (C 9), 38.2(C-10), 202.2 (C-11), 51.7
(C-12), 45.2(C-13), 48.0 (C-14), 31.9 (C-15), 28.3
(C-16), 49.5 (C-17), 18.5 (C-18), 17.9 (C-19), 35.9
(C-20), 18.6 (C-21), 35.3 (C-22), 25.2 (C-23), 124.7
(C-24), 131.5 (C-25), 25.9 (C-26), 17.8 (C-27), 15.2
(C-28), 27.7 (C-29), 24.2 (C-30). LA it %d 5
kAR — B0, R A Y 1 O H%-8,24-—
J5-3p-H%-7,11- .

W& 2: HETEETER K . tH-NMR (400 MHz,
CDCl) 6: 4.92, 4.83 (2H, brs, H-26), 4.01 (1H, t, J =
6.1 Hz, H-24), 3.23 (1H, dd, J = 4.5, 11.7 Hz, H-3),
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1.72 (3H, brs, H-27), 0.99 (3H, s, H-19), 0.94 (3H, s,
H-28), 0.86 (3H, s, H-30), 0.85 (3H, d, J = 6.2 Hz,
H-21), 0.79 (3H, s, H-29), 0.75 (3H, s, H-18);
BC-NMR (100 MHz, CDCls) §: 35.3 (C-1), 27.9
(C-2), 79.0 (C-3), 38.9 (C-4), 51.0 (C-5), 18.9 (C-6),
27.7 (C-7), 134.0 (C-8), 133.5 (C-9), 37.3 (C-10), 21.5
(C-11), 30.9 (C-12), 44.1 (C-13), 50.0 (C-14), 31.1
(C-15), 28.0 (C-16), 49.7 (C-17), 15.7 (C-18), 20.1
(C-19), 36.0 (C-20), 19.0 (C-21), 37.3 (C-22), 31.6
(C-23), 76.6 (C-24), 147.6 (C-25), 111.1 (C-26), 17.4
(C-27), 28.0 (C-28), 15.5 (C-29), 24.5 (C-30). LA ik
TEEHE 5 SRR IE O, W etk A 2 SN(24R)-
Hi%-8,25- —#i-3p,24- FF.

&9 3: AT AR A s 'TH-NMR (400 MHz,
CDCls) 6: 0.75 (3H, s, H-18), 0.79 (3H, s, H-29), 0.84
(3H, s, H-30), 0.86 (3H, d, J = 6.4 Hz, H-21), 0.95
(3H, s, H-28), 1.00 (3H, s, H-19), 1.60 (3H, s, H-26),
1.66 (3H, s, H-27), 3.21 (1H, dd, J = 11.5, 4.5 Hz,
H-3), 5.08 (1H, t, J = 7.0 Hz, H-24); 3C-NMR (100
MHz, CDCl3) 6: 35.7 (C-1), 24.3 (C-2), 79.1 (C-3),
39.0 (C-4), 50.6 (C-5), 18.4 (C-6), 27.9 (C-7), 134.6
(C-8), 1335 (C-9), 36.3 (C-10), 21.1 (C-11), 28.2
(C-12), 44.7(C-13), 49.9 (C-14), 30.9 (C-15), 31.2
(C-16), 50.6 (C-17), 15.8 (C-18), 19.2 (C-19), 36.4
(C-20), 18.7 (C-21), 35.6 (C-22), 25.0 (C-23), 125.3
(C-24), 131.0 (C-25), 17.6 (C-26), 25.6 (C-27), 26.6
(C-28), 28.0 (C-29), 15.4 (C-30). LA Fiit¥di 5
BRARTE — 306, WS A 3 N A

tEY 4: LEBRY); 'H-NMR (400 MHz,
CDCls) 6: 0.71 (3H, s, H-18), 0.91 (3H, s, H-29), 1.14
(3H, s, H-30), 0.87 (3H, d, J = 6.4 Hz, H-21), 0.99
(3H, s, H-28), 1.26 (3H, s, H-19), 1.68 (3H, s, H-26),
1.61 (3H, s, H-27), 3.32 (1H, dd, J = 11.2, 5.6 Hz,
H-3), 470 (1H, t, J = 7.2 Hz, H-11), 5.09 (1H, t, J =
7.2 Hz, H-24); 13C-NMR (100 MHz, CDCls) d: 33.8
(C-1), 28.0 (C-2), 78.4 (C-3), 39.2 (C-4), 49.4
(C-5), 36.0 (C-6), 200.2 (C-7), 140.6 (C-8), 161.3
(C-9), 39.7 (C-10), 68.3 (C-11), 43.0 (C-12), 48.2
(C-13), 46.3 (C-14), 32.0 (C-15), 27.5 (C-16), 48.8
(C-17), 16.4 (C-18), 19.8 (C-19), 35.9 (C-20), 18.9
(C-21), 35.9 (C-22), 25.0 (C-23), 125.0 (C-24),
131.3 (C-25), 25.9 (C-26), 17.9 (C-27), 27.7 (C-28),
15.3(C-29), 25.9 (C-30). LA & i i H 4 5 ik e

— 3Bl WS e A 4 N 3B, 11B- R E B R-
8,24- 45~ 7-M
4 HEYNEMEAR
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Fig. 3  Screening of cellular antioxidant activity of

compounds 1—5
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