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Chemical constituents in Indigofera stachyoides
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Abstract: Objective To study the chemical constituents from ethnic drug Indigofera stachyoides. Methods The compounds were
isolated and repeatedly purified by silica gel, TLC, and Sephadex LH-20 column chromatography, and their structures were identified
by their spectral analyses and physiochemical properties. Results Ten compounds were isolated and identified as B-sitosterol (1),
lup-20(29)-en-3-one (2), methyl hexadecanoate (3), lupeol (4), stigmastan-3-one (5), epicatechin (6), 7,3',5"-trihydroxyflavanone (7),
daucosterol (8), stigmast-4-en-3-one (9), and p-amyrin (10) respectively. Conclusion All these compounds are isolated from this plant
for the first time, and compounds 3, 5, 6, 7, 9, and 10 are isolated from the plants in /ndigofera Linn. for the first time.
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AW 1: Tk b CRmisE - D, mp 138~

142 °C; EI-MS m/z: 414 [M]", 382, 369, 351,
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IR UL ¥ 5 kst — 80, s e te 5w
10 B-4 HilE .

tEW 2: AEE S GEATD, mp 170~172 C;
EI-MS m/z: 424 [M]"; 'H-NMR (CDCl;, 400 MHz)
5: 470 (1H, brs, H-29a), 4.57 (1H, brs, H-29b),
2.35 (1H, m, H-19), 1.60 (3H, s, CH3-30), 1.20
(3H, s, CH;-26), 1.07 (3H, s, CH;-24), 1.05
(3H, s, CH;-23), 098 (3H, s, CH;-27), 0.96
(3H, s, CHs-25), 0.85 (3H, s, CH;-28); *C-NMR
(CDCls, 100 MHz) d: 216.3 (C-3), 151.0 (C-20),
109.6 (C-29), 55.5 (C-5), 49.8 (C-9), 48.3 (C-18),
47.7(C-19), 47.6 (C-4), 43.1 (C-17), 42.7 (C-14),
40.8 (C-8), 40.0 (C-22), 38.6 (C-1), 37.6 (C-13),
36.3 (C-10), 35.8 (C-16), 34.2 (C-2), 33.8 (C-7),
29.7(C-21), 27.6 (C-15), 27.6 (C-23), 25.1 (C-12),
21.0 (C-11), 19.9 (C-24), 19.3 (C-30), 19.0 (C-6),
18.0(C-28), 15.9(C-25), 15.8(C-26), 14.5(C-27).
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Wt 3: AETEERKIA, ELMS m/z: 270 [M] ',
239, 227, 213, 185, 171, 143, 129, 121, 111,
87, 74, 67, 55; 'H-NMR (CDCl;, 400 MHz) §:
3.36 (3H, s, OCH3), 2.28 (2H, t, J=6.0 Hz, CH,),
1.24~1.62 (26H, brs, CH,), 0.88 (3H, t, J=6.0
Hz, CH3). UL ¥t om0, st
G 3 A ERHAR R .

WA 4: To iR (BSIR £, mp 202~204 C;
EI-MS m/z: 426 [M]", 411, 218, 189, 175, 161,
147, 135, 121, 109; '"H-NMR (CDCl;, 400 MHz)
o: eI AL 3 A 4.66 (1H, d, J=2.4 Hz, H-29),
458 (1H, d, J=2.4 Hz, H-29), 3.20 (1H, dd,
J=11.2\ 44 Hz, H-3), {EmIEER] 7 ANl i
% 1.68 (3H, s, H-30), 1.03 (3H, s, H-26), 0.97
(3H, s, H-23), 0.94 (3H, s, H-27), 0.83 (3H,
s, H-25), 0.78 (3H, s, H-28), 0.76 (3H, s, H-24);
BC-NMR (CDCl;, 100 MHz) §: 150.9 (C-20),
109.4 (C-29), 79.0 (C-3), 55.3 (C-5), 50.8 (C-9),
48.2(C-18), 48.0(C-19), 43.0(C-17), 42.3 (C-14),
40.8 (C-8), 40.0 (C-22), 38.8 (C-4), 38.6 (C-1),
38.1 (C-13), 37.2 (C-10), 35.6 (C-16), 34.3 (C-7),
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29.8 (C-21), 27.9 (C-23), 27.4 (C-2), 27.3 (C-15),
25.2(C-12), 20.9 (C-11), 19.3 (C-30), 18.3 (C-6),
17.9(C-28), 16.1 (C-25), 15.9(C-26), 15.3(C-24),
14.5 (C-27). LA X5 scmrios e A —5, i
YSEALEY) 4 9Pt

WY S: AETERAR, ELMS m/z: 414[M],
399, 317, 273, 246, 231, 217, 163, 123, 95;
'H-NMR (CDCl;, 400 MHz) 6: 0.98 (3H, s, H-19),
0.90 (3H, d, J=6.4 Hz, H-21), 0.83 (3H, t, J=8.4
Hz, H-29), 0.82 (3H, d, J=7.0 Hz, H-26), 0.80
(3H, d, J=6.8 Hz, H-27), 0.65 (3H, s, H-18);
BC-NMR (CDCls, 100 MHz) d: 212.2 (C-3), 56.2
(C-17), 56.1 (C-14), 53.8 (C-9), 46.7 (C-5),
45.8 (C-24), 44.7 (C-4), 42.6 (C-13), 39.9 (C-12),
38.5 (C-1), 38.2 (C-2), 36.1 (C-20), 35.6 (C-10),
35.4 (C-8), 33.9 (C-22), 31.7 (C-7), 29.1 (C-25),
28.9 (C-6), 28.2 (C-16), 26.0 (C-23), 24.2 (C-15),
23.0(C-28), 21.4(C-11), 19.8(C-26), 19.0(C-27),
18.7(C-21), 12.0(C-18), 11.9(C-29), 11.4(C-19).
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W& 6: JLtakh i CGRI-TEE), mp 246~247
T 1% =5 8%, ESI-MS m/z: 291 [M+H];
'H-NMR (CD;OD, 400 MHz,) 6: 6.92 (1H, d,
J=2.0 Hz, H-2"), 6.74 (1H, dd, J=8.0. 2.0 Hz,
H-6'), 6.69 (1H, d, J=8.0Hz, H-5"), 5.88 (1H,
d, J=2.0 Hz, H-8), 5.86 (1H, d, J=2.0 Hz, H-6),
476 (1H, s, H-2), 4.11 (1H, m, H-3), 2.80 (1H,
dd, J=17.0. 4.4 Hz, H-4), 2.68 (1H, dd, J=17.0.
3.0 Hz, H-4); “C-NMR (CDCl;, 100 MHz) d:
158.0 (C-5), 157.6 (C-5), 157.3 (C-9), 145.9 (C-3"),
145.7(C-4, 132.3(C-1), 119.4(C-6", 115.9(C-2"),
115.3 (C-5"), 100.0 (C-10), 96.3 (C-6), 95.9 (C-8),
79.8 (C-2), 67.5 (C-3), 293 (C-4). VL L¥IE
SCERICGEN S, WS E O 6 AR LK.

AW 7: AR CFREED; mp 223~225 C;
ESI-MS m/z: 273 [M+H]"; "H-NMR (CD;0D, 400
MHz) d: 7.72 (1H, d, J=8.8 Hz, H-5), 6.93 (1H,
d, J=1.7 Hz, H-4), 6.80 (1H, d, J=1.6 Hz, H-2"),
6.79 (1H, brs, H-6"), 6.49 (1H, dd, J=8.8. 2.4 Hz,
H-6), 636 (1H, d, J=2.4Hz, H-8), 5.32 (1H,
dd, J=3.0. 13.2Hz, H-2), 3.01 (1H, dd, J=13.2.
17.2 Hz, H-3b), 2.70 (1H, dd, J=3.0. 17.2 Hz,

H-3a); “C-NMR (CDCl;, 100 MHz) 6: 193.5 (C-4),
165.5(C-9), 164.8(C-7), 146.8(C-5"), 146.5(C-3"),
132.1 (C-1"), 129.8 (C-5), 119.2 (C-2"), 116.3
(C-6"), 115.0 (C-10), 114.7 (C-4"), 111.7 (C-6),
103.8 (C-8), 81.1 (C-2), 45.0 (C-3). LA L¥dk
5 CmE® 8, MR A T N 7,3, 58
HE AN

EY 8: AR A, 10%0R IR LD (4
T BE 4, "H-NMR (pyridine-ds, 400 MHz) &:
532 (1H, d, J=4.5Hz, H-6), 422 (1H, d, J=7.5
Hz, H-1"), 3.64 (1H, m, H-3), 3.43 (1H, dd,
J=52. 10.8 Hz, H-6), 3.42 (2H, m, H-6"), 3.12
(1H, q, J=4.7Hz, H-4"), 3.05 (2H, q, J=5.0 Hz,
H-3',2'),2.90(1H, m, H-5"); *C-NMR (Pyridine-ds,
100 MHz) 6: 141.0(C-5), 122.0(C-6), 102.7(C-1"),
78.6 (C-3), 78.0 (C-5"), 76.9 (C-3"), 73.4 (C-2"),
71.9 (C-4"), 62.1 (C-6"), 57.0 (C-14), 56.4 (C-17),
50.5 (C-9), 46.7 (C-24), 42.6 (C-13), 40.1 (C-12),
39.4 (C-4), 37.6 (C-1), 37.0 (C-10), 36.7 (C-20),
343 (C-7), 32.3 (C-2), 322 (C-8), 30.8 (C-22),
29.4 (C-25), 28.7 (C-16), 26.6 (C-23), 24.7 (C-15),
233 (C-28), 21.4 (C-11), 20.1 (C-27), 19.7 (C-21),
19.5 (C-19), 19.4 (C-26), 12.4(C-29), 12.2 (C-18).
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tEW9: Ltk s (FEE), mp95~97 C;
EI-MS m/z: 412 [M]", 229, 124, 107, 95, 81,
69, 55, 43; 'H-NMR (CDCl5, 400 MHz) &: 5.72
(1H, s, H-4), 1.20 (3H, s, CHs-19), 0.93 (3H,
d, J=6.4 Hz, CH;-21), 0.87 (3H, t, J=8.0 Hz,
CH;-29), 0.85 (3H, d, J=8.0 Hz, CH;-26), 0.83
(3H, d, J=8.0 Hz, CH3-27), 0.73 (3H, s, CH;-18);
BC-NMR (CDCl;, 100 MHz) d: 199.7 (C-3), 171.7
(C-5), 123.7 (C-4), 56.0 (C-17), 55.8 (C-14),
53.8 (C-9), 45.8 (C-24), 42.4 (C-13), 39.6 (C-12),
38.6 (C-10), 36.1 (C-20), 35.7 (C-1), 35.6 (C-8),
34,0 (C-2), 33.8 (C-22), 32.9 (C-6), 32.0 (C-7),
29.1(C-25), 28.2(C-16), 26.0 (C-23), 21.0(C-11),
24.2(C-15), 23.0(C-28), 19.8(C-26), 19.0 (C-27),
18.7(C-21), 17.4(C-19), 12.0(C-29), 11.9(C-18).
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AW 10: ok i CHEE, mp 196~198 C;
EI-MS m/z: 426 [M]", 411, 218, 203, 189, 135,
121, 109, 69, 55; “C-NMR (CDCl;, 100 MHz)
5: 1452 (C-13), 121.7 (C-12), 79.1 (C-3), 55.2
(C-5), 47.7 (C-9), 47.3 (C-18), 46.9 (C-19),
41.8 (C-14), 39.8 (C-8), 38.6 (C-1), 38.6 (C-4),
37.2(C-22), 37.2(C-10), 34.8(C-21), 33.3(C-29),
32.7(C-17), 32.7(C-7), 31.1 (C-20), 28.4 (C-15),
28.1 (C-23), 27.3 (C-28), 27.0 (C-2), 26.2 (C-16),
26.0 (C-27), 23.7 (C-11), 23.7 (C-30), 18.4 (C-6),
16.8 (C-26), 15.6 (C-25), 155 (C-24). VI L-%¥s
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