*230 ¢ ¢ %% Chinese Traditional and Herbal Drugs 38 43 % 2 28] 201242 A

AR FE RS R

A, R, B mi Eme
1.

!

bRt RE 2yt KR i AR E 5 s =, Jbat
i R A A ST R =, bt 100081

100191
2

W E. BM W HK Caesalpinia sappan WHLF S . sk SRR WEEEEEK Sephadex LH-20 A%, -5l
ARG VR B alidh, SEEARE BT S K SR R R A e A . R OAHAROH 95% 2B
BRI AR BGRB8 T 10 AMEEY, 435000 1-F236-7-F SRR (1), 28305 (2). 1, 5-ZFR3Eny
W (3). 1, 7-FRFEREIGEET (4). KW (5). ARKE (6). FEREE (7). P-4 S EEARHIIRAE (8). A1 k-4, 6, 8(14), 22
(23)-V0K-3-0d (90, GiEE (10>, B-H{ilE (1. it BRiEW 100 11 58, HRBERMZEY) o255, o
WA 1~5 B IR = LB oy B3 2], [FRIRHE 2 %@ A P e IR 15 IS A R R A S

EEEIR: A =B KOREy; MHREET; R

FESHES: R284.1 XHERFRRRS: A XEHS: 0253 -2670(2012)02 - 0230 - 04

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—5 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.

Key words: heartwood of Caesalpinia sappan L.; Caesalpinia L.; chrysophanol; xanthone; anthraquinone

AR KGR SE @Y IR Caesalpinia sappan
L. B0, BT (P E 20 2010 SR 5.
WHEBEN FE T s WL 7R T
P, FRE RSt ks, Rt Hor.
AR BRI TT R I, TR AR AT B S . 5L HL
g OB R IEWSPUL LIS, EH
2, PRt P, AR S
BB . B4, [ A IR A 4 8545
B TETMEY, AIEIIAREI HIRARERER.

UgFSEEA: 2011-06-14

Ry SNy LB SN SRR e S B A N2y DR
R 55 AR A e TR AR LR 67 1) A 27 1 3 A R AL
SCHRARIE o AT TRA 95% L BEHE I 1 A il Tk
PGP T 11 NPARE Y, el
1- 52 5k -7- H A0 2 I I - C 1-hydroxy-7-methoxy-
xanthone, 1), 2-J2JERGIERE (2-hydroxy-xanthone,
2.1, 5-—FHERG I (1, 5-dihydroxy-xanthone, 3)+
1, 7-— 2 KRG (1, 7-dihydroxy-xanthone, 4).

K3y (chrysophanol, 5). A#2f (friedelin, 6)-.

EEWME: HEKEXHAQH LI P 2F i RIS M E ARG (20092X09311-004)
EERIN: R (1988—), &, S LAFRA, W97 R W62 . E-mail: xuehai0323@126.com
«@ITEE JEM K Tel: (010)82802750 E-mail: pengfeitu@vip.163.com



¢ %% Chinese Traditional and Herbal Drugs 38 43 % 2 28] 201242 A

231

AE LR Cursolic acid, 7). P-4 & B K A 1R B
(B-sitosterol palmitate, 8). Zff{%i-4, 6, 8(14), 22
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WEY 1 s (FED, MR O B,
EI-MS m/z: 242 [M]" (100), 227 (32), 171 (30), 115
(22). 4+ XK Ci4H1g0s. '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,
CDCl3) d: 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 ik it%ids
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{4, EI-MS m/z: 212 [M]" (100), 184 (18), 128 (11).
43Tk Ci3Hs05. 'H-NMR (500 MHz, DMSO-dj)
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-ds)
81 108.5 (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). L 3t 5 scmpaiis —5™,
B 2 Ky 2-FRFE RS IR .

tEY) 3: HE TR, MKROED HE.
ESI-MS m/z: 227 [M—H] . 4> T A C13Hg04.
'H-NMR (500 MHz, DMSO-dg) 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-d)
5: 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 I3 il %ot 5 sempamis —5, #
WG 3 A 1, 5- RN
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ESI-MS m/z: 227 [M—H] . 4> TR A C13HgO040
'H-NMR (500 MHz, DMSO-d;) &: 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) d: 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). VA Lt &5 scmkaps — 8, e
AW 4 N 1, 7-—FR IR

B S: R OErd (I, IR LI W3
tt. EI-MS m/z: 254 [M]" (100), 226 (10). 4> 72k
C1sH1004. "H-NMR (500 MHz, CDCl;) &: 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,
CDCl3) d: 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 (-OCH3). LA
R S Sk s, Mt A s
VI LB

&Y 6: AEN . EI-MS m/z: 426 [M]" (13),
411 (8), 273.2 (30), 205 (30), 163 (30), 123 (60), 95
(100), 69 (78). 4+ T3l C3Hsp0. '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, CDCl3) 8: 22.3 (C-1), 41.5 (C-2), 213.2 (C-3),
582 (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). LA ikitt % 53¢
kiR — 8, st A 6 AR
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WwEY) 8 HELCHEMAE, MROIEEEL
. EI-MS m/z: 279 (14), 167 (46), 149 (100), 113
(15), 71 (20), 57 (28). 43 TN CysHgoOz. 'H-NMR
(500 MHz, CDCl3) d: 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, -CHs), 0.8~0.94 (15, m, 5X-CHj), 0.69 (3H, s,
-CH;); "C-NMR ¥ x5 B-4 il —2—4
WA 5 M — 41 IG5 Ik B 3% 45 5, PC-NMR (125
MHz, CDCl3) 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 3 ittt 5 somkaios — =Y, wsse
WA 8 g B-45 S BE KRR R 1

WY 9: WRFEREOM AR, IR EET 0,
EI-MS m/z: 392.5 [M]" (16), 268.4 (100), 253.3 (28),
214.3 (25), 69.2 (55). 43 T-3%h CagHyO. 'H-NMR
(500 MHz, CDCl3) 8: 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,
CDCls) 6: 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), 443 (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 Lyl il %t 5 ek — s, Wkse
AW 9 HFE 1 1 k-4, 6, 8(14), 22(23)-VU -3 .
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