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Chemical constituents from Pteris deltodon

LI Wan-fei, ZOU Juan, LI Ji-xin, ZHANG Jing-jie, PAN Lu-tai
Guiyang College of Traditional Chinese Medicine, Guiyang 550025, China

Abstract: Objective To study the chemical constituents in the whole plant of Pteris deltodon. Methoeds Nine compounds were
isolated from 95% ethanol extract in the whole plant of P. deltodon and purified by silica gel chromatography, Sephadex LH-20, and
pre-HPLC, and their structures were identified on the basis of spectroscopic data and literatures. Results Nine compounds were
isolated and elucidated as -sitosteol (1), (22E)-5a,8a-epidioxyergosta-6,22-dien-33-ol (2), ent-kaur-16-ene-23,15a-diol (3),
cycloart-23-en-33,25-diol (4), cycloart-25-en-38,24-diol (5), emodin (6), 1,7-dihydroxyxanthone (7), ursolic acid (8), and ergosterol

(9). Conclusion All the compounds are for the first time isolated from P. deltodon; Compound 4 and 5 are cycloartanes first isolated

from genus Pteris L.
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AW 1: A CREE, mp 134~136 C,
4 ¥ H CaHsoO, ESI-MS m/z: 415 [M+H]".
'H-NMR (400 MHz, CDCls) 6: 0.68 (3H, s, H-18),
0.82 (3H, d, J = 7.7 Hz, H-27), 0.85 (3H, brd, J = 7.7
Hz, H-26), 0.90 (3H, brt, J = 9.3 Hz, H-29), 0.94 (3H,
brd, J = 8.3 Hz, H-21), 1.00 (3H, s, H-19), 3.50 (1H,
m, H-3), 5.35 (1H, brd, J = 5.2 Hz, H-6); "C-NMR

(100 MHz, CDCls) 6: 37.7 (C-1), 32.1 (C-2), 72.3
(C-3), 42.8 (C-4), 141.2 (C-5), 1222 (C-6), 32.4
(C-7), 32.1 (C-8), 50.6 (C-9), 37.0 (C-10), 21.5
(C-11), 40.2 (C-12), 42.9 (C-13), 57.2 (C-14), 24.8
(C-15), 28.7 (C-16), 56.5 (C-17), 12.3 (C-18), 20.3
(C-19), 37.0 (C-20), 19.3 (C-21), 34.4 (C-22), 26.5
(C-23), 46.3 (C-24), 29.6 (C-25), 20.3 (C-26), 19.9
(C-27), 23.5 (C-28), 12.5 (C-29). A%k 5 ik
EIEA 0, WS EA 1N BB .

WEY 2. HEEHAK, mp 177~178 C, 41
T CpsHuuOs, ESI-MS m/z: 429 [M+H] .
'H-NMR (400 MHz, CDCls) 6: 0.80 (3H, d, J = 6.8
Hz, H-26), 0.82 (3H, s, H-18), 0.83 (3H, d, J = 6.8 Hz,
H-27), 0.88 (3H, s, H-19), 0.91 (3H, s, H-28), 1.00
(3H, d, J = 6.8 Hz, H-21), 3.98 (1H, m, H-3), 5.15
(1H, dd, J = 15.3, 8.1 Hz, H-22), 5.21 (1H, dd, J =
15.3, 7.4 Hz, H-23), 6.24 (1H, d, J = 8.5 Hz, H-6),
6.51 (1H, d, J = 8.5 Hz, H-7); “C-NMR (100 MHz,
CDCl;) d: 34.8 (C-1), 29.9 (C-2), 66.6 (C-3), 37.1
(C-4), 82.3 (C-5), 135.5 (C-6), 130.9 (C-7), 79.6
(C-8), 51.2 (C-9), 37.0 (C-10), 23.5 (C-11), 39.5
(C-12), 44.7 (C-13), 51.8 (C-14), 20.8 (C-15), 28.8
(C-16), 56.3 (C-17), 13.0 (C-18), 18.3 (C-19), 39.9
(C-20), 21.0 (C-21), 135.3 (C-22), 132.4 (C-23), 42.9
(C-24), 33.2 (C-25), 19.8 (C-26), 20.1 (C-27), 17.7
(C-28). Lh ¥l 55 e SaA 57, M etk
G 2 i A A

& 3. AOHA, mp 218~219 C, 407
H CaoH3,0,, ESI-MS m/z: 305 [M+H] . '"H-NMR
(400 MHz, CDCl3) 8: 0.87 (1H, dd, J = 11.0, 0.9 Hz,
H-5), 0.93 (3H, s, H-19), 0.97 (3H, s, H-18), 1.11 (1H,
m, H-9), 1.09 (3H, s, H-20), 1.54 (1H, m, H-13), 3.84
(1H, s, H-15), 3.95 (1H, m, H-2), 5.09 (1H, s, H-17),
5.22 (1H, s, H-17); "*C-NMR (100 MHz, CDCls)
50.0 (C-1), 65.6 (C-2), 51.6 (C-3), 42.7 (C-4), 56.0
(C-5), 19.6 (C-6), 19.2 (C-7), 48.0 (C-8), 54.5 (C-9),
35.3 (C-10), 36.9 (C-11), 41.7 (C-12), 33.1 (C-13),
35.5 (C-14), 83.4 (C-15), 160.5 (C-16), 108.9 (C-17),
34.2 (C-18),22.9 (C-19), 18.6 (C-20). VL E¥i¥k 53
BRI IEIEA Y, Wt A 3 4 2B, 150-— 5%
FERf - DU5EAZ-16-4i o

th&W 4. AOKA, mp 161~163 C, 40T
i H C30Hs00,5 ESI-MS m/z: 443 [M+H] . "H-NMR
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(400 MHz, CsDsN) 6: 0.80 (3H, s, H-29), 0.84 (3H, d,
J = 6.8 Hz, H-21), 0.86 (3H, s, H-28), 0.90 (6H, s,
H-18, 30), 1.31 (6H, s, H-26, 27), 3.28 (1H, dd, J =
11.1, 4.3 Hz, H-3), 5.59 (2H, m, H-23, 24); "“C-NMR
(100 MHz, CsDsN) &: 32.0 (C-1), 30.4 (C-2), 78.9
(C-3), 40.5 (C-4), 47.1 (C-5), 21.2 (C-6), 26.5 (C-7),
48.1 (C-8), 20.0 (C-9), 26.1 (C-10), 26.1 (C-11), 32.8
(C-12), 45.3 (C-13), 48.9 (C-14), 35.6 (C-15), 28.1
(C-16), 52.0 (C-17), 18.2 (C-18), 30.0 (C-19), 36.4
(C-20), 18.3 (C-21), 39.1 (C-22), 125.5 (C-23), 139.4
(C-24), 70.8 (C-25), 29.9 (C-26), 29.9 (C-27), 19.4
(C-28), 14.1 (C-29), 25.5 (C-30). VL %k 5 SCHiRgR
ERA S, WA 4 8 3B,25- R AE-A
B[ /R ZE-23 -4 o

&Y 5. AR, mp 149~151 °C, 41
A CyoHsoO,, ESI-MS m/z: 443 [M+H] . '"H-NMR
(400 MHz, CDCl;5) 8: 0.80 (3H, s, H-29), 0.85 (3H, d,
J = 5.3 Hz, H-21), 0.90 (3H, s, H-28), 0.96 (6H, s,
H-18, 30), 1.71 (3H, s, H-27), 3.28 (1H, dd, J = 11.1,
43 Hz, H-3), 4.80 (1H, brs, H-26a), 4.90 (1H, brs,
H-26b); "“C-NMR (100 MHz, CDCl3) 8: 32.0 (C-1),
30.1 (C-2), 78.9 (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), 32.9 (C-12), 45.3 (C-13), 48.8 (C-14),
35.6 (C-15), 26.5 (C-16), 52.2 (C-17), 18.0 (C-18),
29.9 (C-19), 36.0 (C-20), 18.3 (C-21), 32.0 (C-22),
31.6 (C-23), 76.4 (C-24), 147.9 (C-25), 110.9 (C-26),
17.6 (C-27), 19.3 (C-28), 25.4 (C-29), 14.0 (C-30). LA
R ok A Y, s E A S N
3B,24- R IE-FRBI AR L2545 o

WEY) 6: FEEE i CHEE, mp 254~256 C,
TR CisHgOs, ESI-MS m/z: 271 [M+H] .
'H-NMR (400 MHz, CD;COCDs) d: 12.15 (1H, s,
1-OH), 12.03 (1H, s, 8-OH), 10.38 (1H, s, 3-OH), 7.52
(1H, s, H-5), 7.20 (1H, m, H-4), 7.09 (1H, m, H-7),
6.63 (1H, m, H-2), 2.45 (3H, s, CHs); "“C-NMR (100
MHz, CD;COCD3) 6: 166.2 (C-1), 108.8 (C-2), 166.4
(C-3), 109.7 (C-4), 121.4 (C-5), 149.5 (C-6), 124.9
(C-7), 163.2 (C-8), 191.6 (C-9), 182.1 (C-10), 134.2
(C-11), 114.4 (C-12), 110.3 (C-13), 136.5 (C-14), 22.0
(CH3)o LA_E$d 5 ek 2 A — 5, W fh
“H 6 KR,

WEY 7: Ak CHEE, mp 241~242 C,

4> ¥4 Ci3sHgO4, ESI-MS m/z: 229 [M+H] .
'H-NMR (400 MHz, CD;0D) &: 6.75 (1H, d, J = 8.2
Hz, H-2), 6.94 (1H, d, J = 8.2 Hz, H-4), 7.32 (1H, dd,
J = 8.8, 2.8 Hz, H-6), 7.43 (1H, d, J = 8.8 Hz, H-5),
7.50 (1H, d, J = 2.8 Hz, H-8), 7.64 (1H, t, J = 8.2 Hz,
H-3); "“C-NMR (100 MHz, CD;OD) 6: 162.9 (C-1),
110.7 (C-2), 137.9 (C-3), 108.1 (C-4), 120.2 (C-5),
126.3 (C-6), 155.5 (C-7), 109.5 (C-8), 183.3 (C-9),
157.5 (C-4a), 122.2 (C-8a), 109.1 (C-9a), 151.5
(C-10a), LL_-¥oHi 5 scmpioa A 5", dke
& T 1,7-F2 Il .

&Y 8: AMGKA, mp 257~259 C, 4T
A CagHasO35 ESI-MS m/z: 457 [M+H]". 'H-NMR
(400 MHz, CsDsN) 6: 0.90 (3H, s, H-24), 0.97 (3H, d,
J= 6.0 Hz, H-29), 1.08 (6H, s, H-25, 27), 1.05 (3H, d,
J = 6.6 Hz, H-30), 1.25 (3H, s, H-23), 1.27 (3H, s,
H-26), 2.66 (1H, d, J = 11.4 Hz, H-18), 3.48 (1H, dd,
J=10.8, 6.0 Hz, H-3), 5.52 (1H, brs, H-12); *C-NMR
(100 MHz, CsDsN) d: 39.2 (C-1), 28.8 (C-2), 78.3
(C-3), 40.1 (C-4), 55.9 (C-5), 18.9 (C-6), 33.7 (C-7),
39.2 (C-8), 48.2 (C-9), 37.4 (C-10), 17.7 (C-11), 125.8
(C-12), 139.4 (C-13), 42.3 (C-14), 29.0 (C-15), 24.1
(C-16), 482 (C-17), 53.7 (C-18), 39.2 (C-19), 39.6
(C-20), 31.2 (C-21), 37.4 (C-22), 29.0 (C-23), 16.8
(C-24), 15.9 (C-25), 17.6 (C-26), 24.1 (C-27), 180.1
(C-28), 24.1 (C-29), 21.6 (C-30). LA %dh 55 Sk
EIRA -, M A 8 AR

&% 9: AtErs CFEE) mp 158~160 C,
T AN CsHauO, ESI-MS m/z: 397 [M+H] .
'H-NMR (400 MHz, CDCls) d: 0.68 (3H, s, H-18),
0.84 (3H, d, J = 6.0 Hz, H-27), 0.86 (3H, d, J = 7.2
Hz, H-26), 0.90 (3H, d, J = 6.9 Hz, H-28), 0.94 (3H, s,
H-19), 1.00 (3H, d, J = 6.5 Hz, H-21), 3.50 (1H, m,
H-3), 5.17 (1H, dd, J = 15.3, 8.3 Hz, H-22), 5.20 (1H,
dd, J=15.3, 7.4 Hz, H-23), 5.35 (1H, brd, J = 5.2 Hz,
H-6); >C-NMR (100 MHz, CDCl5) §: 38.3 (C-1), 31.9
(C-2), 70.4 (C-3), 40.4 (C-4), 141.3 (C-5), 119.5
(C-6), 1162 (C-7), 139.7 (C-8), 46.2 (C-9), 37.0
(C-10), 21.1 (C-11), 38.8 (C-12), 42.8 (C-13), 54.5
(C-14), 22.9 (C-15), 28.2 (C-16), 55.7 (C-17), 11.9
(C-18), 16.2 (C-19), 39.0 (C-20), 19.0 (C-21), 135.0
(C-22), 131.9 (C-23), 40.7 (C-24), 33.0 (C-25), 20.2
(C-26), 20.0 (C-27), 17.6 (C-28). VL I %¥is 55 STk
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