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Chemical constituents of Ainsliaea latifolia

DONG Xue-yun, WEN Bo, SHEN Yun-heng
College of Pharmacy, Fujian University of Traditional Chinese Medicine, Fuzhou 350108, China

Abstract: Objective To isolate and identify the chemical constituents of Ainsliaea latifolia. Methods Compounds were isolated by
various kinds of column chromatographies on silica gel, Sephadex LH-20, MPLC, and HPLC, and their structures were elucidated by
the physicochemical properties and spectral analyses. Results Thirteen chemical constituents were obtained and identified as friedelin
(1), taraxeryl acetate (2), 3p-hydroxy-11la, 12a-epoxy-friedoolean-14-ene (3), careborin (4), cis-careborin (5), 3a-E-feruloyltaraxerol
(6), 3a-Z-feruloyltaraxerol (7), 3-oxo-11a-methoxyolean-12-ene (8), diaspanolide A (9), diaspanolide B (10), ainsliaolide A (11),
stigmasterol (12), and B-sitosterol (13). Conclusion Among the isolated 13 compounds, there are 8 triterpenoids (1—S8), 3
sesquiterpenoids (9—11), and 2 steroidals (12—13). All the compounds are isolated from A. latifolia for the first time.
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& 1: Ak, ESI-MS m/z: 449 [M+
Na]®, 425 [M—H], 2R N C3Hs00. 'H-NMR
(500 MHz, CDCl3) d: 2.39 (1H, m, H-2), 2.26 (2H, m,
H-2, 4), 1.95 (1H, m, H-1), 1.75 (1H, m, H-6), 1.66
(1H, m, H-1), 1.17 (3H, s, H-28), 1.04 (3H, s, H-27),
1.00 (3H, s, H-26), 0.99 (3H, s, H-27), 0.94 (3H, s,
H-29), 0.87 3H, d, J = 6.6 Hz, H-23), 0.86 (3H, s,
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H-25), 0.71 (3H, s, H-24); “C-NMR (125 MHz,
CDCl3) d: 22.2 (C-1), 41.5 (C-2), 213.1 (C-3), 58.2
(C-4), 42.1 (C-5), 41.3 (C-6), 18.2 (C-7), 53.1 (C-8),
37.4 (C-9), 59.4 (C-10), 35.6 (C-11), 30.5 (C-12), 39.7
(C-13), 38.3 (C-14), 32.4 (C-15), 36.0 (C-16), 30.0
(C-17), 42.8 (C-18), 35.3 (C-19), 28.1 (C-20), 32.7
(C-21), 39.2 (C-22), 6.8 (C-23), 14.6 (C-24), 17.9
(C-25), 20.2 (C-26), 18.6 (C-27), 32.1 (C-28), 35.0
(C-29), 31.8 (C-30). LA F¥dfs 5 ek —a,
WS BT 1 AR .

& 2: FIlEk, ESI-MS m/z: 491 [M+
Na]’, 467 [M—H], 273N C3Hs0,. 'H-NMR
(500 MHz, CDCl3) d: 5.52 (1H, dd, J = 8.2, 3.2 Hz,
H-15), 4.45 (1H, dd, J = 10.6, 5.6 Hz, H-3), 2.04 (3H,
s, H-2"), 1.09 (3H, s, H-26), 0.95 (6H, s, H-24, 29),
0.91 (6H, s, H-30, 27), 0.87 (3H, s, H-23), 0.86 (3H, s,
H-25),0.82 (3H, s, H-28): “C-NMR (125 MHz, CDCl;)
: 37.9 (C-1), 25.9 (C-2), 81.0 (C-3), 37.7 (C-4), 55.6
(C-5), 18.7 (C-6), 33.1 (C-7), 39.0 (C-8), 49.2 (C-9), 37.5
(C-10), 17.5 (C-11), 35.8 (C-12), 36.6 (C-13), 158.0
(C-14), 1169 (C-15), 33.3 (C-16), 35.1 (C-17), 48.7
(C-18), 41.2 (C-19), 29.7 (C-20), 33.7 (C-21), 37.4
(C-22), 28.8 (C-23), 16.6 (C-24), 15.5 (C-25), 28.0
(C-26), 29.8 (C-27), 29.9 (C-28), 23.4 (C-29), 213
(C-30), 171.0 (C-1"), 21.3 (C-2")o LA %di 55 Sciikdi i
— 3P, WMOSEACA 2 T A SR 2R

& 3. HalE{A; ESI-MS m/z: 463 [M+
Na]®, 439 [M—H]: 43 724 C30Hys05. 'H-NMR
(500 MHz, CDCls) 6: 5.55 (1H, dd, J = 8.1, 3.0 Hz,
H-15), 4.12 (1H, d, J = 7.1 Hz, H-3), 3.25 (1H, m,
H-11),3.12 (1H, t, J= 5.1 Hz, H-12), 2.81 (1H, d, J =
4.6 Hz, H-9), 1.08 (6H, s, H-25, 26), 1.01 (3H, s,
H-24), 0.99 (3H, s, H-29), 0.97 (3H, s, H-27), 0.86
(3H, s, H-23), 0.82 (3H, s, H-28, 30); '*C-NMR (125
MHz, CDCl;) §: 38.2 (C-1), 26.8 (C-2), 79.0 (C-3),
38.6 (C-4), 54.6 (C-5), 18.9 (C-6), 33.1 (C-7), 38.9
(C-8), 52.0 (C-9), 37.5 (C-10), 53.6 (C-11), 58.3
(C-12), 36.6 (C-13), 157.1 (C-14), 118.9 (C-15), 35.2
(C-16), 35.4 (C-17), 48.1 (C-18), 40.3 (C-19), 28.7
(C-20), 36.5 (C-21), 38.2 (C-22), 27.9 (C-23), 16.9
(C-24), 15.4 (C-25), 27.0 (C-26), 30.2 (C-27), 29.9
(C-28), 33.6 (C-29), 19.5 (C-30). LL_F%¥s 5 STk
W2, %S 3 2 3p-hydroxy-11a, 120-

epoxy-friedoolean-14-ene.

&4 4. AalE{R, ESI-MS m/z: 595 [M+
Na]®, 571 [M—H], %3724 CyHs605. 'H-NMR
(500 MHz, CDCl5) d: 7.60 (1H, d, J = 15.9 Hz, H-3"),
7.43 (2H, d, J = 8.5 Hz, H-6', 8'), 6.84 2H, d, J=8.5
Hz, H-5', 9'), 6.30 (1H, d, J = 15.9 Hz, H-2'), 5.54
(1H, dd, J = 8.1, 3.1 Hz, H-15), 4.60 (1H, dd, J = 10.9,
5.4 Hz, H-3), 1.10 (3H, s, H-26), 0.98 (3H, s, H-25),
0.95 (6H, s, H-24, 29), 0.91 (6H, s, H-30, 27), 0.90
(3H, s, H-23), 0.82 (3H, s, H-28); C-NMR (125
MHz, CDCl;) d: 37.5 (C-1), 23.6 (C-2), 81.0 (C-3),
39.0 (C-4), 55.6 (C-5), 18.7 (C-6), 33.1 (C-7), 37.7
(C-8), 49.2 (C-9), 37.4 (C-10), 17.5 (C-11), 36.6
(C-12), 37.9 (C-13), 158.0 (C-14), 116.9 (C-15), 33.7
(C-16), 35.8 (C-17), 48.7 (C-18), 41.2 (C-19), 28.8
(C-20), 35.1 (C-21), 37.9 (C-22), 28.0 (C-23), 16.8
(C-24), 15.5 (C-25), 25.9 (C-26), 29.9 (C-27), 29.8
(C-28), 33.3 (C-29), 21.3 (C-30), 167.4 (C-1"), 116.2
(C-2), 144.0 (C-3"), 127.3 (C-4), 129.9 (C-5', 9"),
115.8 (C-6', 8"), 157.6 (C-7"). LA %l 5 SCiik ks —
H, W EAY) 4 9 careborin.

& 5. Ak, ESI-MS m/z: 595 [M+
Na]®, 571 [M—H], %3 724 C3Hs605. 'H-NMR
(500 MHz, CDCl3) &: 7.61 (2H, d, J = 7.4 Hz, H-6',
8), 6.84 (1H, d, J = 12.7 Hz, H-3"), 6.77 (2H, d, J =
8.6 Hz, H-5,9"), 5.84 (1H, dd, J = 8.1, 12.6 Hz, H-2"),
5.54 (1H, dd, J = 8.1, 3.2 Hz, H-15), 4.52 (1H, dd, J =
11.0, 4.9 Hz, H-3), 1.09 (3H, s, H-26), 0.96 (6H, s,
H-24, 29), 0.91 (6H, s, H-30, 27), 0.87 (3H, s, H-25),
0.85 (3H, s, H-23), 0.82 (3H, s, H-28); *C-NMR (125
MHz, CDCls) d: 37.5 (C-1), 23.4 (C-2), 81.2 (C-3),
39.0 (C-4), 55.6 (C-5), 18.7 (C-6), 33.1 (C-7), 37.7
(C-8), 49.1 (C-9), 37.4 (C-10), 17.5 (C-11), 36.6
(C-12), 37.9 (C-13), 158.0 (C-14), 116.9 (C-15), 33.7
(C-16), 35.8 (C-17), 48.8 (C-18), 41.2 (C-19), 28.8
(C-20), 35.1 (C-21), 37.9 (C-22), 28.0 (C-23), 16.6
(C-24), 15.5 (C-25), 25.9 (C-26), 29.9 (C-27), 29.8
(C-28), 33.3 (C-29), 21.3 (C-30), 166.7 (C-1'), 116.9
(C-2)), 143.4 (C-3"), 127.4 (C-4), 1322 (C-5', 9"),
115.1 (C-6', 8"), 156.8 (C-7"). LA L%k 5 SCHikRiE—
B W E LS 5 A cis-careborin.

&Y 6: FalE K, ESI-MS m/z: 625 [M+
Na]’, 601 [M—H]", 4> TN CyHs04. 'H-NMR
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(500 MHz, CDCls) 6: 7.59 (1H, d, J = 15.9 Hz, H-3"),
7.08 (1H, dd, J = 8.0, 1.5 Hz, H-9"), 7.06 (1H, d, J =
1.5 Hz, H-5'), 6.91 (1H, d, J= 8.1 Hz, H-8'), 6.29 (1H,
d, J=15.9 Hz, H-2'), 5.57 (1H, dd, J = 8.1, 3.2 Hz,
H-15), 4.52 (1H, dd, J = 11.0, 4.9 Hz, H-3), 3.92 (3H,
s, H-10"), 1.10 (3H, s, H-26), 0.98 (3H, s, H-25), 0.95
(6H, s, H-24, 29), 0.91 (6H, s, H-30, 27), 0.90 (3H, s,
H-23), 0.82 (3H, s, H-28); "*C-NMR (125 MHz,
CDCl3) d: 37.5 (C-1), 23.5 (C-2), 80.7 (C-3), 39.0
(C-4), 55.7 (C-5), 18.7 (C-6), 33.1 (C-7), 37.7 (C-8),
49.1 (C-9), 37.4 (C-10), 17.5 (C-11), 36.6 (C-12), 37.9
(C-13), 158.0 (C-14), 116.9 (C-15), 33.7 (C-16), 35.8
(C-17), 48.8 (C-18), 41.2 (C-19), 28.8 (C-20), 35.1
(C-21), 37.9 (C-22), 28.0 (C-23), 16.6 (C-24), 15.5
(C-25), 25.9 (C-26), 29.9 (C-27), 29.8 (C-28), 33.3
(C-29), 21.3 (C-30), 167.1 (C-1'), 116.9 (C-2"), 143.3
(C-3"), 127.1 (C-4"), 109.2 (C-5), 146.7 (C-6'), 147.8
(C-7"), 114.6 (C-8"), 123.0 (C-9"), 56.0 (C-10"). LA_I-
Ml 5 ScraiE 83", WSt A 6 N 3a-E-
feruloyltaraxerol.

& 7. Ak, ESI-MS m/z: 625 [M+
Na]", 601 [M—H], 7> T3l CyHss05. 'H-NMR
(500 MHz, CDCls) d: 7.78 (1H, d, J = 1.8 Hz, H-5"),
7.10 (1H, dd, J = 8.2, 1.7 Hz, H-9"), 6.87 (1H, d, J =
8.2 Hz, H-8"), 6.77 (1H, d, J = 13 Hz, H-3"), 5.82 (1H,
d, J=14.7 Hz, H-2'), 5.54 (1H, dd, J = 8.1, 3.2 Hz,
H-15), 4.52 (1H, dd, J = 11.0, 4.9 Hz, H-3), 3.92 (3H,
s, H-10"), 1.10 (3H, s, H-26), 0.98 (3H, s, H-25), 0.95
(6H, s, H-24, 29), 0.91 (6H, s, H-30, 27), 0.90 (3H, s,
H-23), 0.82 (3H, s, H-28); "C-NMR (125 MHz,
CDCl;) d: 37.5 (C-1), 23.5 (C-2), 80.7 (C-3), 39.0
(C-4), 55.7 (C-5), 18.7 (C-6), 33.1 (C-7), 37.7 (C-8),
49.1 (C-9), 37.4 (C-10), 17.5 (C-11), 36.6 (C-12), 37.9
(C-13), 158.0 (C-14), 116.9 (C-15), 33.7 (C-16), 35.8
(C-17), 48.8 (C-18), 41.2 (C-19), 28.8 (C-20), 35.1
(C-21), 37.9 (C-22), 28.0 (C-23), 16.6 (C-24), 15.5
(C-25), 25.9 (C-26), 29.9 (C-27), 29.8 (C-28), 33.3
(C-29), 21.3 (C-30), 166.5 (C-1'), 116.9 (C-2"), 143.3
(C-3"), 127.3 (C-4'), 112.8 (C-5'), 145.9 (C-6'), 146.9
(C-7"), 113.8 (C-8'), 125.5 (C-9"), 56.0 (C-10"). LA L
Ml 5 SckaiE — 8", Wtk s 7 ok 30-2-
feruloyltaraxerol

e 8: TLEIMRY), ESI-MS m/z: 477 [M+

Na]’, 453 [M—H], 43 730 C3Hs00,. "H-NMR
(500 MHz, CDCl3) 6: 5.36 (1H, d, J = 3.1 Hz, H-12),
3.93 (1H, dd, J = 9.4, 3.1 Hz, H-11), 3.24 (3H, s,
H-1'), 1.22 (3H, s, H-27), 1.15 (3H, s, H-25), 1.11
(3H, s, H-23), 1.07 (3H, s, H-24), 1.06 (3H, s, H-26),
0.90 (3H, s, H-30), 0.89 (3H, s, H-29), 0.84 (3H, s,
H-28); "*C-NMR (125 MHz, CDCl3) 6: 40.3 (C-1),
34.4 (C-2), 218.1 (C-3), 47.7 (C-4), 55.5 (C-5), 19.7
(C-6), 32.9 (C-7), 42.9 (C-8), 50.3 (C-9), 37.7 (C-10),
76.3 (C-11), 121.6 (C-12), 149.3 (C-13), 42.0 (C-14),
26.2 (C-15), 26.8 (C-16), 32.4 (C-17), 47.2 (C-18),
46.4 (C-19), 31.1 (C-20), 34.7 (C-21), 36.9 (C-22),
26.7 (C-23), 21.5 (C-24), 16.4 (C-25), 18.1 (C-26),
25.1 (C-27), 28.5 (C-28), 33.2 (C-29), 23.6 (C-30),
53.7(C-1")o LA %5l 5 Seikaeis — s, iz fh
%) 8 N 3-oxo-11a-methoxyolean-12-ene.

& 9: sy, ESI-MS m/z: 355 [M+
Na]’, 331 [M—H], 4> TN CyHy04. 'H-NMR
(500 MHz, CDCl3) &: 5.54 (1H, m, H-3), 5.39 (1H, t,
J=2.0 Hz, H-15), 5.25 (1H, t, J = 2.0 Hz, H-15), 4.89
(2H, d, J = 9.0 Hz, H-14), 408 (1H, t, J = 9.8 Hz,
H-6), 2.89 (1H, m, H-1), 2.83 (1H, m, H-5), 2.67 (1H,
m, H-7), 2.46 (3H, m, H-2, 9), 1.15 (3H, d, J= 7.8 Hz,
H-13), 0.96 (6H, d, J = 6.6 Hz, H-4', 5'); "*C-NMR
(125 MHz, CDCl;) 6: 43.7 (C-1), 36.2 (C-2), 74.4
(C-3), 148.9 (C-4), 50.1 (C-5), 83.7 (C-6), 45.7 (C-7),
28.7 (C-8), 36.2 (C-9), 148.4 (C-10), 39.2 (C-11),
179.6 (C-12), 11.4 (C-13), 113.4 (C-14), 113.2 (C-15),
172.8 (C-1'), 43.6 (C-2'), 25.7 (C-3"), 22.4 (C-4"), 22.4
(C-5")o VL ¥edfm 5 scipahis— 5, s e th s
9 4 diaspanolide A

AP 10: FEEMRY), ESI-MS m/z: 353 [M+
Nal’, 329 [M—H], 2} ¥R N CyHO4o 'H-NMR
(500 MHz, CDCl;) d: 6.21 (1H, d, J = 3.5 Hz, H-13),
5.56 (1H, m, H-3), 5.49 (1H, d, J = 3.1 Hz, H-13),
5.45 (1H, t, J= 2.0 Hz, H-15), 5.27 (1H, t, J= 2.1 Hz,
H-15), 4.97 (2H, d, J = 6.4 Hz, H-14), 4.06 (1H, dd,
J =169, 7.6 Hz, H-6), 2.94 (1H, m, H-1), 2.85 (2H,
m, H-5, 7), 2.46 (2H, m, H-9), 1.78 (1H, m, H-2), 0.96
(6H, d, J = 6.6 Hz, H-4', 5"); "*C-NMR (125 MHz,
CDCly) 6: 44.6 (C-1), 34.6 (C-2), 743 (C-3), 147.8
(C-4), 50.2 (C-5), 83.9 (C-6), 45.2 (C-7), 30.6 (C-8), 36.6
(C-9), 148.2 (C-10), 139.5 (C-11), 170.0 (C-12), 120.3
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(C-13), 1143 (C-14), 113.4 (C-15), 172.8 (C-1"), 43.6
(C-2)),25.8 (C-3'), 22.4 (C-4"), 22.4 (C-5"). LA F¥ukY
SRR IS — 2, S E A 10 g diaspanolide B

5 11 FOHIRY), ESI-MS m/z: 351 [M+
Na]®, 327 [M—H], 23724 CyHpOs. 'H-NMR
(500 MHz, CDCl3) 6: 6.22 (1H, d, J = 3.5 Hz, H-13),
5.72 (1H, m, H-2'), 5.59 (1H, m, H-3), 5.49 (1H, d, J =
3.1 Hz, H-13), 5.47 (1H, t, J = 2.0 Hz, H-15), 5.30
(1H, t, J = 2.0 Hz, H-15), 497 (2H, d, J = 12.7 Hz,
H-14), 4.07 (1H, dd, J = 16.9, 7.6 Hz, H-6), 2.94 (1H,
m, H-1), 2.85 (2H, m, H-5, 7), 2.46 (2H, m, H-9), 2.19
(3H, d, J = 0.9 Hz, H-5), 1.91 (3H, d, J = 1.0 Hz,
H-4'), 1.78 (1H, m, H-2), 0.96 (6H, d, J = 6.6 Hz,
H-4, 5"); "C-NMR (125 MHz, CDCL3) 6: 44.7 (C-1),
34.6 (C-2), 73.7 (C-3), 147.9 (C-4), 50.3 (C-5), 84.0
(C-6), 452 (C-7), 30.7 (C-8), 36.8 (C-9), 148.4
(C-10), 139.6 (C-11), 170.0 (C-12), 120.3 (C-13), 114.4
(C-14), 113.2 (C-15), 166.3 (C-1'), 115.9 (C-2'), 157.4
(C-3"), 20.3 (C-4"), 27.4 (C-5"). LA LH¥s 5 kI iE
— B s e A 11 4 ainsliaolide A

&) 12: Eélﬁzls ESI-MS m/z: 435 [M+
Na]’, 411 [M—H], 2 7R A CpHi0. 'H-NMR
(500 MHz, CDCl;) 6: 5.36 (1H, d, J = 5.2 Hz, H-6),
5.14 (1H, m, H-22), 5.01 (1H, m, H-23), 3.53 (1H, m,
H-3), 0.82 (3H, t, J = 7.2 Hz, H-29), 0.71 (3H, s,
H-18); "C-NMR (125 MHz, CDCl3) 6: 37.2 (C-1),
31.7 (C-2), 71.8 (C-3), 42.3 (C-4), 140.7 (C-5), 121.7
(C-6), 31.9 (C-7), 31.9 (C-8), 50.2 (C-9), 36.5 (C-10),
21.1 (C-11), 39.7 (C-12), 42.2 (C-13), 55.9 (C-14),
24.4 (C-15), 28.9 (C-16), 56.9 (C-17), 12.0 (C-18),
19.4 (C-19), 40.5 (C-20), 21.2 (C-21), 138.3 (C-22),
129.3 (C-23), 51.2 (C-24), 31.9 (C-25), 19.0 (C-26),
21.1 (C-27), 25.4 (C-28), 12.2 (C-29). LI - ¥dis 5
kA B, A 12 4 S

AW 13: FAlEk, ESI-MS m/z: 437 [M—I—
Na]’, 413 [M—H], 47N CypHs50. 'H-NMR
(500 MHz, CDCl3) &: 5.36 (1H, m, H-6), 3.53 (1H, m,
H-3), 1.02 (3H, s, H-19), 0.92 (3H, d, J = 6.6 Hz,
H-21); “C-NMR (125 MHz, CDCls) d: 37.2 (C-1),
31.7 (C-2), 71.8 (C-3), 42.3 (C-4), 140.8 (C-5), 121.7
(C-6), 31.9 (C-7), 31.9 (C-8), 50.1 (C-9), 36.5 (C-10),
21.1 (C-11), 39.8 (C-12), 42.3 (C-13), 56.8 (C-14),

24.3 (C-15), 28.2 (C-16), 56.0 (C-17), 11.8 (C-18),

19.4 (C-19), 36.1 (C-20), 18.8 (C-21), 33.9 (C-22),

26.1 (C-23), 45.8 (C-24), 29.1 (C-25), 19.8 (C-26),

19.0 (C-27), 23.1 (C-28), 12.0 (C-29). uiﬁﬁ 53
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