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Chemical constituents from Cardamine leucantha
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Abstract: Objective To investigate the chemical constituents in the whole herbs of Cardamine leucantha. Methods The chemical
constituents were isolated and purified via silica gel, polyamide, D-101 macroperous resin, and Sephadex LH-20 column
chromatography. Their structures were determined on the basis of spectral analysis and physicochemical properties. Results Fourteen
compounds were isolated and identified, covering three simple indoles: indole-3-carboxylic acid (1), 6-hydroxyindole-3-carboxylic
acid (2), and 6-hydroxyindole-3-carboxylic acid-6-O-B-D-glucopyranoside (3); two coumarins: esculetin (4) and esculin (5); seven
steroids: 3-O-(p-coumaroyl)-B-sitosterol (6), B-sitosterol (7), Sa, 8a-epidioxyergosta-6, 22-dien-33-ol (8), Sa, 8a-epidioxyergosta-6, 9
(11), 22-trien-3B-ol (9), sitost-5-ene-3f, 7a-diol (10), B-sitosteryl-3B-glucopyranoside-6'-O-palmitate (11), and daucosterol (12); and
two phenolic compounds: p-hydroxybenzoic acid (13) and vanillic acid (14). Conclusion All the compounds are isolated from the
plants in Cardamine L. for the first time.
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acid, 2). W|WE-3- I g -6-0-p-D- 4 % B 4F (6-
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5). 3-O-(p-F L) -B-B (§ I [3-O-(p-coumaroyl)-
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Ta-diol, 10). 6"-O-FEHHEL-B-THE 1 (B-sitosteryl-
3B-glucopyranoside-6'-O-palmitate, 11). HJZ NF
(daucosterol, 12) X F2EEAR I (p-hydroxybenzoic
acid, 13). FHR (vanillic acid, 14). {LE5H) 1~
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I, IR K 30% 50% 70%-. 90% L. FEE
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AW 1: AT CREE . "H-NMR (500 MHz,
CD;0D) ¢: 8.07 (1H, dd, J = 7.0, 2.0 Hz, H-4), 7.94
(1H, s, H-2), 7.43 (1H, dd, J = 7.5, 1.5 Hz, H-7), 7.18
(2H, m, H-5, 6); "C-NMR (125 MHz, CD;0D) §:
133.4 (C-2), 108.7 (C-3), 122.0 (C-4), 122.4 (C-5),
123.6 (C-6), 112.9 (C-7), 138.2 (C-8), 127.6 (C-9),
169.2 (C-10). LA 3 5 Scujdiia seA — 8, %
YA 1 A hE-3-H R .

WA 2: (A CRED . 'H-NMR (500 MHz,
CD;0D) §: 7.84 (1H, dd, J = 9.0, 0.5 Hz, H-4), 7.78
(1H, s, H-2), 6.82 (1H, dd, J = 2.5, 0.5 Hz, H-7), 6.73
(1H, dd, J = 8.5 Hz, 2.5 Hz, H-5); "*C-NMR (125
MHz, CD;OD) ¢: 132.1 (C-2), 108.8 (C-3), 122.5
(C-4), 112.5 (C-5), 154.9 (C-6), 98.1 (C-7), 139.2
(C-8), 121.1 (C-9), 169.5 (C-10). LA E%dh 5 k4R
8P, WA 2 N 6-FR I3 HR .

WEY 3: (kR CFEE . 'H-NMR (500 MHz,
CD;0D) 6: 7.94 (1H, d, J= 9.0 Hz, H-4), 7.88 (1H, s,
H-2), 7.22 (1H, d, J = 2.0 Hz, H-7), 7.02 (1H, dd, J =
9.0, 2.0 Hz, H-5), 4.89 (1H, overlapped, H-1"), 3.92
(1H, dd, J = 12.0, 2.0 Hz, H-6'a), 3.73 (1H, dd, J =
12.0, 5.5 Hz, H-6'b), 3.48~3.42 (4H, m, H-2'~5);
BC-NMR (125 MHz, CD;0D) 4: 132.0 (C-2), 107.5
(C-3), 121.3 (C-4), 112.9 (C-5), 154.8 (C-6), 99.4
(C-7), 137.4 (C-8), 122.0 (C-9), 102.2 (C-1), 73.8
(C-2)), 77.0 (C-3"), 702 (C-4'), 76.8 (C-5'), 61.4
(C-6")o LL 3t b5 ek s A —5, et
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G 3 hIE-3- R -6-O-B-D- % Hi 1 -

WA 4: Btk 5 CP IR . "H-NMR (500 MHz,
CD;0D) 6: 7.78 (1H, d, J = 9.5 Hz, H-4), 6.94 (1H, s,
H-5), 6.75 (1H, s, H-8), 6.18 (1H, d, J= 9.0 Hz, H-3).
A_E Sl 5 SCiRAE S A 800, Mt s 4
- g

WA 5: Atk CREE . "H-NMR (500 MHz,
CD;OD) 6: 7.84 (1H, d, J = 9.5 Hz, H-4), 7.44 (1H, s,
H-5), 6.81 (1H, s, H-8), 6.22 (1H, d, J = 9.5 Hz, H-3),
4.85 (1H, d, J= 7.5 Hz, H-1"), 3.94 (1H, dd, J = 12.0,
2.5 Hz, H-6'b), 3.72 (1H, dd, J = 12.0, 6.0 Hz, H-6"a);
BC-NMR (125 MHz, CD;0OD) : 162.3 (C-2), 111.7
(C-3), 144.6 (C-4), 115.1 (C-5), 143.0 (C-6), 151.8
(C-7), 103.1 (C-8), 151.2 (C-9), 111.4 (C-10), 102.8
(C-1'), 73.4 (C-2'), 77.1 (C-3'), 69.9 (C-4"), 76.1 (C-
57, 61.1 (C-6" LA_-%Hs 15 ScukIriE S A —5,
s se e o s bt

EY 6: AEE (NETD, HR-ESI-MS m/z:
583.412 5([M~+Na]", C3sHseNaO; ", #1441 583.4122),
mp 219 °C, [a]%® +6.67° (¢ = 0.30, CHCl;), IRvym
(cm™"): 3 632, 2 958, 1 678. 'H-NMR (500 MHz,
CDCly) 6: 7.61 (1H, d, J = 16.0 Hz, H-3"), 7.43 (2H, d,
J=8.5Hz, H-5",9"), 6.84 (2H, d, J = 8.5 Hz, H-6/, 8"),
6.29 (1H, d, J = 16.0 Hz, H-2"), 5.40 (1H, brs, H-6),
474 (1H, m, H-3), 2.40 (2H, m, H-4), 1.05 3H, s,
H-19), 0.93 (3H, d, J = 6.5 Hz, H-21), 0.85 GH, t, J =
7.5 Hz, H-29), 0.84 (3H, d, J = 6.5 Hz, H-26), 0.82
(3H, d, J = 7.0 Hz, H-27), 0.69 (3H, s, H-18);
BC-NMR (125 MHz, CDCly) d: 37.0 (C-1), 29.2
(C-2), 74.0 (C-3), 38.3 (C-4), 139.7 (C-5), 122.7
(C-6), 31.9 (C-7), 31.9 (C-8), 50.1 (C-9), 36.7 (C-10),
21.0 (C-11), 39.8 (C-12), 42.3 (C-13), 56.7 (C-14),
243 (C-15), 27.9 (C-16), 56.0 (C-17), 11.9 (C-18),
19.4 (C-19), 36.2 (C-20), 18.8 (C-21), 34.0 (C-22),
26.1 (C-23), 45.9 (C-24), 28.3 (C-25), 19.0 (C-26),
19.8 (C-27), 23.1 (C-28), 12.0 (C-29), 166.8 (C-1'),
115.8 (C-2'), 144.0 (C-3), 127.5 (C-4'), 129.9 (C-5',
9'), 116.3 (C-6, 8"), 157.4 (C-7"). LA E¥3k 5 SCHikHR
EHA N, etk B 6 h 3-0-(p-F Bk
HE)-B-# B NE

&Y 7: AGENT (RNED, TLC () RF K
BTN B2 S L — 3. TH-NMR (500
MHz, CDCl3) 6: 5.35 (1H, brs, H-6), 3.53 (1H, m,

H-3), 1.01 (3H, s, H-19), 0.92 (3H, d, J = 6.5 Hz,
H-21), 0.85 3H, t, J = 7.5 Hz, H-29), 0.84 (3H, d, J =
7.0 Hz, H-26), 0.81 (3H, d, J = 7.0 Hz, H-27), 0.68
(3H, s, H-18). VL F¥dfs 55 Sk i s A — 5,
USRI T T B S

WA 8: A5 CRER . 'H-NMR (500 MHz,
CDCls) d: 6.51 (1H, d, J = 8.5 Hz, H-7), 6.24 (1H, d,
J = 8.5 Hz, H-6), 5.22 (1H, dd, J = 15.5, 8.0 Hz,
H-22), 5.14 (1H, dd, J = 15.0, 7.5 Hz, H-23), 3.97
(1H, m, H-3), 1.00 (3H, d, J = 7.0 Hz, H-21), 0.91
(3H, d, J = 7.0 Hz, H-28), 0.88 (3H, s, H-19), 0.83
(3H, d, J = 6.5 Hz, H-27), 0.82 (3H, s, H-18), 0.82
(3H, d, J= 6.5 Hz, H-26). LA %5 SCikfiiE S A
— P WS E A 8 N Sa, Sa-id A -6,
22-J5-3B-1E

WA 9: O CHEE . 'H-NMR (500 MHz,
CDCls) d: 6.60 (1H, d, J = 8.5 Hz, H-7), 6.29 (1H, d,
J=8.5 Hz, H-6), 5.43 (1H, dd, J = 6.0, 2.0 Hz, H-11),
5.24 (1H, dd, J = 15.5, 7.5 Hz, H-22), 5.17 (1H, dd,
J=15.5, 8.0 Hz, H-23), 3.98 (1H, m, H-3), 1.09 (3H,
s, H-19), 1.00 (3H, d, J = 6.5 Hz, H-21), 0.92 (3H, d,
J=17.0 Hz, H-28), 0.84 (3H, d, J = 6.5 Hz, H-27), 0.83
(3H, d, J = 6.5 Hz, H-26), 0.74 (3H, s, H-18). Ll %k
P 5 SRR I A 5, MR E ) 9 N Sa,
Sa-1 45 # A1 165-6, 9(11), 22-=1i-3B-F%

WwEw 10: AEHE (RED. "H-NMR (500
MHz, CDCls) d: 5.61 (1H, d, J = 4.0 Hz, H-6), 3.86
(1H, brs, H-7), 3.59 (1H, m, H-3), 1.00 (3H, s, H-19),
0.93 (3H, d, J= 6.0 Hz, H-21), 0.85 3H, t, J= 7.5 Hz,
H-29), 0.84 (3H, d, J = 7.0 Hz, H-26), 0.82 (3H, d, J =
7.0 Hz, H-27), 0.69 (3H, s, H-18); “C-NMR (125
MHz, CDCLy) &: 37.6 (C-1), 31.5 (C-2), 71.5 (C-3),
422 (C-4), 146.4 (C-5), 124.0 (C-6), 65.5 (C-7), 37.2
(C-8), 42.4 (C-9), 37.7 (C-10), 20.9 (C-11), 39.3
(C-12), 42.3 (C-13), 49.6 (C-14), 24.5 (C-15), 28.4
(C-16), 55.9 (C-17), 11.8 (C-18), 18.4 (C-19), 36.3
(C-20), 19.2 (C-21), 34.1 (C-22), 29.3 (C-23), 46.0
(C-24), 26.1 (C-25), 19.0 (C-26), 20.0 (C-27), 23.2
(C-28), 12.2 (C-29). LA F3ctls 55 ik e A —5,
WS AT 10 8 Ta-F25E-B-15 1

Ew 11 AaERRY) (Al . ESI-MS m/z:
815 [M+H]". 'H-NMR (500 MHz, CDCl;) &: 5.35
(1H, m, H-6), 4.38 (1H, d, J = 8.0 Hz, H-1"), 437~
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4.30 (2H, m, H-6"a, 6'b), 3.36~3.30 (5H, m, H-3, 2'~
5", 2.40~2.20 (4H, overlapped, H-4, 2"), 1.00 (3H, s,
H-19), 0.92 (3H, d, J = 6.5 Hz, H-21), 0.88 (3H, t, J =
7.0 Hz, H-16"), 0.85 (3H, t, J = 7.5 Hz, H-29), 0.84
(3H, d, J = 7.0 Hz, H-27), 0.81 (3H, d, J = 7.0 Hz,
H-26), 0.68 (3H, s, H-18); "“C-NMR (125 MHz,
CDCl3) &: 37.5 (C-1), 30.0 (C-2), 80.0 (C-3), 39.2
(C-4), 140.6 (C-5), 122.3 (C-6), 32.2 (C-7), 32.1
(C-8), 50.4 (C-9), 36.9 (C-10), 21.3 (C-11), 40.0
(C-12), 42.6 (C-13), 57.0 (C-14), 24.5 (C-15), 28.5
(C-16), 56.4 (C-17), 12.1 (C-18), 19.6 (C-19), 36.4
(C-20), 19.0 (C-21), 34.2 (C-22), 26.4 (C-23), 46.0
(C-24), 29.4 (C-25), 19.2 (C-26), 20.1 (C-27), 23.3
(C-28), 12.2 (C-29), 101.5 (C-1'), 73.6 (C-2'), 76.4
(C-3"), 70.6 (C-4'), 74.0 (C-5'), 63.8 (C-6), 174.5
(C-17), 34.5 (C-2"), 25.2 (C-3"), 29.6 (C-4"), 29.7
(C-5"), 29.9 (C-6"), 30.0 (C-7"~12"), 29.6 (C-13"),
32.2(C-14"),23.0 (C-15"), 14.4 (C-16"). LA L% ds 5
SRR IEREA MY, A 11k 6-0-k%
RAE-B-# 2 MY,

EY 12: ARA, TLC I REE & B OAT
5 MRS 8. 'TH-NMR (500 MHz,
CsDsN) 6: 5.34 (1H, t, J = 2.5 Hz, H-6), 5.06 (1H, d,
J=17.5Hz, H-1"), 4.57 (1H, brd, J = 10.5 Hz, H-6'a),
4.42 (1H, dd, J = 11.5, 5.0 Hz, H-6'b), 4.30~3.90
(5H, m, H-3, 2'~5"), 0.98 (3H, d, J = 6.5 Hz, H-21),
0.93 (3H, s, H-19), 0.89 (3H, t, J = 7.5 Hz, H-29), 0.87
(3H, d, J = 7.0 Hz, H-27), 0.85 (3H, d, J = 7.0 Hz,
H-26), 0.65 (3H, s, H-18), LA Hdi 15 SOk Fa A
U R A 12 T N

e 13 Atshs (RED. "H-NMR (500
MHz, CD;0D) §: 7.88 (2H, d, J = 9.0 Hz, H-2, 6),
6.81 (2H, d, J = 9.0 Hz, H-3, 5). LL_#¥s 5 ki
A, W A 13 AR R

EY 14 FEtakHE (FED. 'H-NMR (500
MHz, CD;0D) é: 7.56 (1H, dd, J = 9.0, 1.5 Hz, H-6),
7.55 (1H, d, J= 1.5 Hz, H-2), 6.84 (1H, d, J= 9.0 Hz,
H-5),3.89 (3H, s, H-8), LA F¥idli 5 Uk E HE A —
FUO, WM A ) 14 AR .
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