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Study on chemical constituents from heartwood of Caesalpinia sappan
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Abstract: Objective To study the chemical constituents from the heartwood of Caesalpinia sappan. Methods The chemical
constituents were isolated and purified by column chromatography on silica gel, Sephadex LH-20, and semi-preparative HPLC. The
structures of compounds were identified by physicochemical properties, spectral analysis, and co-TLC with reference substances.
Results Eleven compounds were isolated from the petroleum ether fraction of 95% ethanol extract and were identified as
1-hydroxy-7-methoxy xanthone (1), 2-hydroxyxanthone (2), 1, 5-dihydroxyxanthone (3), 1, 7-dihydroxyxanthone (4), chrysophanol
(5), friedelin (6), ursolic acid (7), B-sitosterol palmitate (8), ergosta-4, 6, 8(14), 22(23)-tetraen-3-one (9), stigmasterol (10), and
B-sitosterol (11). Conclusion Except compounds 10 and 11, others are isolated from this plant for the first time. Compounds 1—S5 are
firstly isolated from the genus Caesalpinia L. and are also compounds with xanthone and anthraquinone skeletons firstly isolated from
the plants of Caesalpinia L.
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WA 1: s (RED, iR ORERE O,
EI-MS m/z: 242 [M]" (100), 227 (32), 171 (30), 115
(22). 2+ T H C4H1g04. 'H-NMR (500 MHz,
CDCls) d: 3.93 (3H, s, -OCH3), 6.80 (1H, dd, J = 8.5,
0.5 Hz, H-2), 6.94 (1H, dd, J = 8.5, 0.5 Hz, H-4), 7.37
(1H, dd, J = 9.0, 3.0 Hz, H-6), 7.43 (1H, d, J=9.0 Hz,
H-5),7.59 (1H, t, J = 8.5 Hz, H-3), 7.64 (1H, t, J = 3.0
Hz, H-8), 12.68 (1H, s, 1-OH); "“C-NMR (125 MHz,
CDCls) 6: 161.8 (C-1), 110.1 (C-2), 136.6 (C-3), 105.0
(C-4), 156.1 (C-4a), 151.1 (C-4b), 119.3 (C-5), 125.7
(C-6), 156.3 (C-7), 107.0 (C-8), 120.8 (C-8a), 108.7
(C-8b), 182.1 (C=0), 55.9 (-OCH3). LA L3l %dh 5
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. EI-MS m/z: 212 [M]" (100), 184 (18), 128 (11).
2R h Ci3HgOs. "H-NMR (500 MHz, DMSO-d)
8:7.33 (1H, dd, J = 9.0, 3.0 Hz, H-3), 7.46 (1H, t, J =
7.0 Hz, H-7), 7.48 (1H, d, J = 7.0 Hz, H-1), 7.56 (1H,
d, J=9.0 Hz, H-4), 7.64 (1H, d, J = 8.5 Hz, H-5), 7.85
(1H, td, J = 8.0, 1.5 Hz, H-6), 8.18 (1H, dd, J = 8.0
Hz, H-8),9.98 (1H, s); “C-NMR (125 MHz, DMSO-dj)
5: 108.5 (C-1), 153.9 (C-2), 124.6 (C-3), 119.5 (C-4),
149.2 (C-4a), 155.6 (C-4b), 118.1 (C-5), 135.2 (C-6),
124.0 (C-7), 125.9 (C-8), 120.7 (C-8a), 121.7 (C-8b),
175.9 (C=0). LA -3 il %t 5 sompais —5™, %
BEEY) 2 2-FR LN IR .
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'H-NMR (500 MHz, DMSO-dj) J: 6.82 (1H, d, J = 8.0
Hz, H-2), 7.10 (1H, d, J = 8.0 Hz, H-4), 7.29 (1H, t,
J = 8.0 Hz, H-7), 7.36 (1H, d, J = 8.0 Hz, H-6), 7.58
(1H, d, J = 8.0 Hz, H-8), 7.74 (1H, d, J = 8.0 Hz, H-3),
12.64 (1H, s, 5-OH); *C-NMR (125 MHz, DMSO-dy)
81 161.0 (C-1), 110.0 (C-2), 137.4 (C-3), 107.4 (C-4),
155.6 (C-4a), 145.3 (C-4b) , 146.6 (C-5), 120.9 (C-6),
124.4 (C-7), 114.5 (C-8), 121.1 (C-8a), 108.1 (C-8b),
182.1 (C=0). LA b3ttt 5 scmpaiis —®,
YEAY 3 K 1, 5- FRSENEIER
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ESI-MS m/z: 227 [M—H] . % T X A4 C3Hz04.
'H-NMR (500 MHz, DMSO-d;) 6: 6.80 (1H, dd, J =
8.5, 1.0 Hz, H-2), 7.06 (1H, dd, J = 8.5, 1.0 Hz, H-4),
7.37 (1H, dd, J = 8.5, 3.0 Hz, H-6), 7.46 (1H, d, J =
3.0 Hz, H-8), 7.56 (1H, d, J = 8.5 Hz, H-5), 7.71 (1H,
t, J= 8.5 Hz, H-3), 10.08 (1H, s, 7-OH), 12.64 (1H, s,
5-OH); “C-NMR (125 MHz, DMSO-dg) J: 160.9
(C-1), 109.6 (C-2), 137.2 (C-3), 107.1 (C-4), 155.9
(C-4a), 149.3 (C-4b), 119.4 (C-5), 125.6 (C-6), 154.1
(C-7), 107.9 (C-8), 120.4 (C-8a), 107.8 (C-8b), 181.6
(C=0). LA L3l Hod b5 sompaios —5", Wk
e 4 Jy 1, 7- 3 FENE G

EY) S R Esr i (HED, B R W
. EI-MS m/z: 254 [M]" (100), 226 (10). 4> T2 N
C1sH1004. "H-NMR (500 MHz, CDCls) 6: 2.48 (3H, s,
-CH3), 7.12 (1H, brs, H-2), 7.31 (1H, dd, J = 8.5, 0.5
Hz, H-7), 7.68 (1H, brs, H-4), 7.68 (1H, t, J = 8.5 Hz,
H-6), 7.84 (1H, dd, J = 8.5, 0.5 Hz, H-5), 12.04 (1H, s,
8-OH), 12.14 (1H, s, 1-OH); “C-NMR (125 MHz,
CDCl;) 6: 162.5 (C-1), 124.6 (C-2), 149.4 (C-3), 121.4
(C-4), 133.3 (C-4a), 119.9 (C-5), 137.0 (C-6), 124.4
(C-7), 162.8 (C-8), 115.9 (C-8a), 192.6 (C-9), 113.8
(C-9a), 182.0 (C-10), 133.7 (C-10a), 22.3 (-OCHj3). LI
AR Sk s, MO et s
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&Y 6: L. EI-MS m/z: 426 [M]™ (13),
411 (8), 273.2 (30), 205 (30), 163 (30), 123 (60), 95
(100), 69 (78). 7> T A C3Hso0. 'H-NMR (500
MHz, CDCl;) d: 0.74 (3H, s, H-24), 0.88 (3H, s,
H-25), 0.89 (3H, d, J = 7.0 Hz, H-23), 0.96 (3H, s,
H-30), 1.01 (3H, s, H-26), 1.02 (3H, s, H-29), 1.06
(3H, s, H-27), 1.19 (3H, s, H-28); "“C-NMR (125
MHz, CDCl;) 0: 22.3 (C-1), 41.5 (C-2), 213.2 (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), 59.5 (C-10), 35.6 (C-11), 30.5
(C-12), 39.7 (C-13), 38.3 (C-14), 32.8 (C-15), 36.0
(C-16), 30.0 (C-17), 42.8 (C-18), 35.3 (C-19), 28.2
(C-20), 32.4 (C-21), 39.2 (C-22), 6.8 (C-23), 14.7
(C-24), 17.9 (C-25), 20.3 (C-26), 18.7 (C-27), 32.1
(C-28), 31.8 (C-29), 35.0 (C-30). LAy Kot 53¢
kARG — 3, e A 6 AR .
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EY 8: ABKEEMRAK, MROREDEAD
., EI-MS m/z: 279 (14), 167 (46), 149 (100), 113
(15), 71 (20), 57 (28). > T3 A C4sHg00,20 'H-NMR
(500 MHz, CDCl3) &: 5.37 (1H, d, J = 4.5 Hz, H-6),
4.61 (1H, m, H-3), 1.27 (26, brs, 13X -CH,), 1.03 (3H,
s, -CHz), 0.8~0.94 (15, m, 5X-CH3), 0.69 (3H, s,
-CH;); "C-NMR #5515 B-4 S5 —41
B A 5 A — 4L AR I BE L 30 15 5, PC-NMR (125
MHz, CDCls) 6: 37.0 (C-1), 27.8 (C-2), 73.7 (C-3),
38.2 (C-4), 139.7 (C-5), 122.6 (C-6), 31.9 (C-7, 8),
50.0 (C-9), 36.6 (C-10), 21.0 (C-11), 39.7 (C-12), 42.3
(C-13), 56.7 (C-14), 24.3(C-15), 28.2 (C-16), 56.0
(C-17), 11.9 (C-18), 19.3 (C-19), 36.2 (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), 173.3 (C-1'), 34.7 (C-2"), 25.1 (C-3"), 29.2~
29.7 (C-4'~13"), 31.9 (C-14)), 22.7 (C-15)), 14.1
(C-16"). L b3t 5 scmkaios —5", de
WG 8 O -1 H IR A BRI o

W 9: RIERORIR, iR ORER ik (0,
EI-MS m/z: 392.5 [M]" (16), 268.4 (100), 253.3 (28),
214.3 (25), 69.2 (55)0 23 73N CysHyO. 'H-NMR
(500 MHz, CDCl3) &: 6.62 (1H, d, J = 9.0 Hz, H-7),
6.04 (1H, d, J = 9.0 Hz, H-6), 5.75 (1H, s, H-4), 5.27
(1H, dd, J = 15.5, 7.0 Hz, H-23), 5.21 (1H, dd, J =
15.5, 7.0 Hz, H-22), 1.07 (3H, d, J = 6.5 Hz, H-21),
1.00 (3H, s, H-19), 0.97 (3H, s, H-18), 0.94 3H, d, J =
7.0 Hz, H-28), 0.86 (3H, d, J = 7.0 Hz, H-27), 0.84
(3H, d, J = 7.0 Hz, H-26); “C-NMR (125 MHz,
CDCly) §: 34.1 (C-1), 34.1 (C-2), 199.5 (C-3), 123.0
(C-4), 165.5 (C-5), 124.4 (C-6), 132.5 (C-7), 124.5
(C-8), 44.3 (C-9), 36.8 (C-10), 17.6 (C-11), 35.6
(C-12), 44.0 (C-13), 156.1 (C-14), 25.4 (C-15), 27.7
(C-16), 55.7 (C-17), 19.0 (C-18), 16.7 (C-19), 39.3
(C-20), 21.2 (C-21), 135.0 (C-22), 134.1 (C-23), 42.9
(C-24), 33.1 (C-25), 20.0 (C-26), 19.7 (C-27), 19.0
(C-28). LA_F il il et 15 semvdiE — s, Mke
B 9 hF 5 4e-4, 6, 8(14), 22(23)-DPU4-3- »
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