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Chemical constituents from ethyl acetate extract of Sappan Lignum
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Abstract: Objective To study the chemical constituents in Sappan Lignum (the core material of Caesalpinia sappan). Methods
The chemical constituents of Sappan Lignum were isolated by different column chromatographic techniques, including silica gel and
Sephadex LH-20 columns. The structures of these compounds were identified by a comprehensive analysis on the spectroscopic data.
Results Fifteen compounds were isolated from the EtOAc extract of Sappan Lignum. The compounds were identified as
protosappanin A (1), 3,7-dihydroxychroman-4-one (2), 7,3".4'-trihydroxy-3-benzyl-2H-chromene (3), bonducellin (4),
3'-deoxysappanol (5), 3'-deoxy-4-O-methylepisappanol (6), 3-deoxysappanchalcone (7), 3,8,9-thihydroxy-6H-benzo[c] chromen-
6-one (8), 3,9-dihydroxy-8-methoxydibenzo [b, d] pyran-6-one (9), (—)-syringaresinol (10), dibutyl phthalate (11), -sitosterol (12),
B-daucosterol (13), stigmasterol (14), and 1-heneicosanol (15). Conclusion Compounds 9, 11, and 12 are first isolated from the plants
of Caesalpinia Linn. and compound 4 is first isolated from this plant.

Key words: Sappan Lignum; protosappanin A; 3,7-dihydroxychroman-4-one; dibutyl phthalate; 1-heneicosanol
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chromen-6-one(8).3,9-dihydroxy-8-methoxydibenzo
[b,d] pyran-6-one (9). ()-T HWJEW [(—)-
syringaresinol, 10]. 487 —FH R T § (dibutyl
phthalate, 11). 1E -} %¢l# (1- heneicosanol, 12).
a9, 11, 12 A EH IR = S @Y 7 2545 21,
WS 4 R E N SAR r B 133

1 XE5R

X-4 RUSH B WA sl e A bt &
J7); Brucker ACF-300. 500 7 4% i 353 % 3% A
(Aldrich A 7]); ESI-MS Jiih Il & X #5: HP-100 %
JiiEA (LC/MSD System, ESI Mode, Agilent /A #] ).
T AR A Al R SARF)) A277)5 A
RS 100~200 H. 200~300 H 13 2003 i i
GFpss (H E¥g7EA L) /" fh): Sephadex LH-20
(Pharmacia 2 d] ).

I T2 N, b [E 25R 24 R A
HIRE € NN Caesalpinia sappan L. )T
o FRA (CS-20110403) LRAFAE 1 E 23R KA
B
2 REBS5NE

SR 10 kg, KW RCHLEY, 95% LM IR
I3k, RER 3 h, 8, GOFUEM. WRRIKYE, 19
MERE . BEREINKER, FHBSR BRI, 55
[ ], 1HEEER SlEAAL 729 g, ZKFBAZ 590 g.
BEPR LR ERA (729 @) ZfEBAEEigH 5, L&
Fe-FIE (1: 0. 301, 1051, 121, 0:1)
FEVERRL, 135 M4 Fr. 1~5. Fr. 3 (162 g) £kt
AR RS, DL - (10 1 1) #3814 Fr.
A~E. HHis € (22 @) dEMEEREE, BT
Fge-FEE (3001, 2001, 15:1. 10:1. 1: 1)
BEEEVENL, 30 1 MBI 12 (365mg), 151
W ARERAT A, — S PE-FEE (10 2 1) Pk,
LAY 10 (180 mg), 10 : 1 WAL RER KL
e, A BE-FEE (10 0 1) Pefd, FRZ Sephadex
LH-20 A (Z&UEE - FIEE 10 Dy HE RIS
Y3 (15mg) fil4 (2mg). s D (19 g) Hrili4h
oo, A - R E L RS A 1 (92 g, H
RS> G A 4y 25, DA S - A (30 ¢
1.20:1. 10214 501, 0 1) AWM, 20: 1.
10 1R AR, = S0 - P e 45
ka2 (772 mg), 10 1 F R AR,
DL G BE-FEEE (200 14 10 5 14 50 1) Efid,
2 Sephadex LH-20 Jfii ( ~& W E-FHEE 11 1), &

iR AY T (65 mg). i E (116 g) L
SAFE-FIEE (3001, 2001 1014 1:1) BhpE
Ve 4 N Fr. Ey~Eqo HP R E, (2g) U
A BE-HEE (20014 15010 1051, 51D B
FEVERE, 20 01 Jior it RERRAE R, i - R £
fig (150 1) Pef, BaeA 11 (6.5mg); 1511
WS R A 6 (65 mg), Fl4&H 1T Sephadex
LH-20 A (& pe-FEE 10 D HEE% 5 (1.5
mg); 10 : 1 it Sephadex LH-20 K ( 4 -
FEEL: D HEEY9 (6mg). i/ Ey (49
A, DL S E-FE (200 1. 1501,
1001250 D BREESEML, o 10 1 Wisr HmE
A3, A& - (2001, 15014 10 2 1.
121 BEsEl, S24kE% 8 (127 mg).
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a1 HRIEHR (FEED. 254 nm $4h
PO HE BE,  IRORIR -7 S SN K (4, FeCly X
NEBHE . ESI-MS m/z: 270.9 [M—H] . "H-NMR (300
MHz, CD;0D) ¢: 6.72 (1H, d, J = 3.0 Hz, H-4), 6.67
(1H, dd, J = 3.0, 6.0 Hz, H-2), 7.11 (1H, d, J = 6.0 Hz,
H-1), 4.47 (2H, s, H-6, 6), 3.43 (2H, s, H-8, 8'), 6.71
(2H, s, H-9, 12); *C-NMR (75 MHz, CD;0D) J: 48.4
(C-8), 77.4 (C-6), 107.4 (C-4), 111.9 (C-2), 116.0
(C-12), 116.3 (C-9), 123.5 (C-8a), 125.8 (C-12b),
129.6 (C-1), 1304 (C-12a), 144.1 (C-11), 1443
(C-10), 157.7 (C-4a), 158.4 (C-3), 205.3 (C-7). Ll E
Hod 5 ScmkatoE 8, Mt A 1 R EDRR
# A

e 2. LRRERR (HEE). 254 nm 454b
WA RSB, R E@%E, FeCly MV FHYE. ESI-MS
mi/z: 176.8 [M—H] . 'H-NMR (300 MHz, DMSO-d;)
5:7.93 (1H, d, J = 8.8 Hz, H-5), 6.89 (1H, dd, J = 8.8,
2.2 Hz, H-6), 6.80 (1H, d, J = 2.2 Hz, H-8), 8.01 (1H,
s, H-2), 8.86 (1H, s, 3-OH), 10.68 (1H, s, 7-OH).
BC-NMR (75 MHz, DMSO-d¢) 6: 101.9 (C-8), 114.7
(C-6), 115.6 (C-4a), 126.6 (C-5), 139.6 (C-2), 141.3
(C-3), 157.2 (C-8a), 162.1 (C-7), 172.1 (C-4). LA L%k
P scmkabE — 5, WA 2 b 3,7-— 8
F0 5 .

&Y 3: btk CREE). 254 nm $84b
WA WG B, RO R -7 I S Y SR IR 1 (1, FeCly
SN BHYE . ESI-MS m/z: 268.9 [M—H], 271.0 [M—
H]*. 'H-NMR (500 MHz, CD;0D) 6: 6.75 (1H, d, J =
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8.2 Hz, H-5), 6.27 (1H, dd, J = 8.2, 2.4 Hz, H-6), 6.17
(1H, d, J = 2.4 Hz, H-8), 6.70 (1H, d, J = 8.0 Hz,
H-5"), 6.54 (1H, dd, J = 8.0, 2.0 Hz, H-6"), 6.66 (1H, d,
J = 2.0 Hz, H-2'), 6.10 (1H, brs, H-4), 3.25 (2H, s,
H-9), 451 (2H, s, H-2). *C-NMR (75 MHz, CD;0D)
5: 69.0 (C-2), 132.2 (C-3), 120.6 (C-4), 116.4 (C-4a),
127.8 (C-5), 109.2 (C-6), 158.9 (C-7), 103.5 (C-8),
155.4 (C-8a), 40.0 (C-9), 131.0 (C-1'), 116.9 (C-2"),
146.3 (C-3'), 144.9 (C-4"), 116.7 (C-5"), 121.3 (C-6").
A_E ot 5 SC ks — 80, Mt 30N
7,3"4'-trihydroxy-3-benzyl-2 H-chromene.

EY 4: FEPIERG S (FED. 254 nm
KON WEBE, RIS, IO IR -7 B I N
G0, ESI-MS m/z: 280.9 [M—H] . "H-NMR (300
MHz, DMSO-ds) d: 5.36 (2H, d, J = 1.8 Hz, H-2),
7.63 (1H, s, H-9), 7.74 (1H, d, J = 8.7 Hz, H-5), 6.56
(1H, dd, J= 8.7, 2.2 Hz, H-6), 6.31 (1H, d, J=2.2 Hz,
H-8), 7.41 (2H, d, J = 8.8 Hz, H-2, 6'), 7.05 (2H, d,
J=8.8 Hz, H-3', 5'), 3.82 (3H, s, -OCHj3), 10.62 (1H,
s, 7-OH). LL ¥t 5 ekl — 50, e th s
Y 4 4 bonducellin.

WEY S AEKR (FEE. 254 nm 54N
ST BE, MO - T R SN AR AL (0, FeCly )R
N BAPE . ESI-MS m/z: 286.9 [M—H] . "H-NMR (300
MHz, DMSO-de) J: 3.88 (1H, d, J = 10.8 Hz, H-2),
3.60 (1H, d, J = 10.8 Hz, H-2'), 3.95 (1H, d, J = 5.6
Hz, H-4), 6.96 (1H, d, J = 8.3 Hz, H-5), 6.28 (1H, dd,
J =83, 2.3 Hz, H-6), 6.13 (1H, d, J = 2.3 Hz, H-8),
2.77 (1H, d, J = 13.2 Hz, H-9), 2.51 (1H, d, J = 13.2
Hz, H-9'), 6.66 (2H, d, J = 8.4 Hz, H-3", 5'), 7.08 (2H,
d, J = 8.4 Hz, H-2', 6'), 9.19 (1H, s, 7-OH), 5.20 (1H,
d, J = 5.6 Hz, 4-OH), 4.48 (1H, s, 3-OH), 9.07(1H, s,
4'-OH); "C-NMR (75 MHz, DMSO-d;) 6: 67.6 (C-2),
68.2 (C-3), 69.9 (C-4), 114.4 (C-4a), 131.6 (C-5), 107.8
(C-6), 158.0 (C-7), 101.7 (C-8), 153.6 (C-8a), 37.5
(C-9), 126.5 (C-1"), 130.8 (C-2"), 116.1 (C-3"), 155.7
(C-4"), 116.1 (C-5"), 130.8 (C-6"). iz &M H AP
JRR R H 5 SCHRIE T B, 4 fr A TANH
FEME S, ZTARIEGES, MEEa® s 3-
PN DIV N8

& 6: ATKAR (HED. 254 nm K4ME
SWAIEEE, WROTRR- A& Al R N W20 1, FeCly RNV
FHPE. ESI-MS m/z: 301.0 [M—H] . 'H-NMR (300

MHz, DMSO-dg) d: 3.93 (1H, d, J = 10.8 Hz, H-2),
3.71 (1H, d, J = 10.8 Hz, H-2'), 3.41 (1H, s, H-4), 6.88
(1H, d, J = 8.1 Hz, H-5), 6.23 (1H, dd, J=8.1, 2.2 Hz,
H-6), 6.16 (1H, d, J = 2.2 Hz, H-8), 2.75 (1H, d, J =
13.5 Hz, H-9), 2.55 (1H, d, J = 13.5 Hz, H-9"), 6.66
(2H, d, J = 8.3 Hz, H-3, 5'), 7.08 (2H, d, J = 8.3 Hz,
H-2', 6"), 9.27 (1H, s, 7-OH), 3.20 (1H, s, 4-OCHj3),
4.64 (1H, s, 3-OH), 9.10 (1H, s, 4-OH). *C-NMR (75
MHz, DMSO-d) 6: 69.0 (C-2), 69.3 (C-3), 76.1 (C-4),
111.1 (C-4a), 132.0 (C-5), 106.7 (C-6), 158.2 (C-7),
102.1 (C-8), 154.3 (C-8a), 39.6 (C-9), 126.2 (C-1"), 131.5
(C-2"), 1145 (C-3"), 155.6 (C-4), 114.5 (C-5), 131.5
(C-6"), 55.2 (-OCH3)o LA L3 i H i 5 SOk IE —
O, MO 6 N 3-F -4 AR IER SR .

EW 7. EEMAR (FED, 254 nm EAME
TG BE, BTG, BT IR- A w1, R
{4, FeCls e NBHYE . ESI-MS m/z: 268.9 [M—H] .
'H-NMR (300 MHz, DMSO-d;) d: 7.53 (1H, d, J=8.5
Hz, H-6), 6.43 (1H, dd, J = 8.5, 2.0 Hz, H-5"), 6.48
(1H, d, J = 2.0 Hz, H-3"), 7.39 (1H, d, J = 16.0 Hz,
H-p), 7.34 (1H, d, J = 16.0 Hz, H-a), 7.49 (2H, d, J =
8.6 Hz, H-2, 6), 6.79 (2H, d, J = 8.6 Hz, H-3, 5), 3.82
(3H, s, 2'-OCH3), 9.94 (1H, s, 4-OH), 10.19 (1H, s,
4-0H). “C-NMR (75 MHz, DMSO-ds) J: 188.8
(C=0), 120.2(C-1"), 162.7 (C-2'), 99.1 (C-3"), 160.7
(C-4"), 107.4 (C-5"), 131.8 (C-6"), 123.8 (C-a), 140.9
(C-B), 125.5 (C-1), 129.5 (C-2, 6), 116.1 (C-3, 5),
159.3 (C-4), 55.6 (-OCH3). £ LA it 4idin -5 5
BRIOECIHE, B A T b 3-FAA AR .

e 8: ARtMR (HEE). 254 nm 24K
WHREBE, REEYOE, FeCly MNP, ESI-MS
m/z: 242.8 [M—H] . 'H-NMR (500 MHz, DMSO-d;)
5: 6.69 (1H, d, J=2.2 Hz, H-4), 6.80 (1H, dd, J=2.2,
8.8 Hz, H-2), 7.84 (1H, d, J = 8.8 Hz, H-1), 7.43 (1H, s,
H-7), 7.49 (1H, s, H-10), 10.08 (3H, brs, 3, 8, 9-OH).
BC-NMR (75 MHz, DMSO-dy) 6: 123.6 (C-1), 112.8
(C-2), 151.4 (C-3), 102.7 (C-4), 158.6 (C-4a), 160.2
(C-6), 110.8 (C-6a), 1142 (C-7), 146.1 (C-8), 153.4
(C-9), 106.8 (C-10), 129.1 (C-10a), 109.7 (C-10b). Zi&r
DA e o 5 SciiaaEt O i, wfe b S 8 h
3,8,9-thihydroxy-6H-benzo [c] chromen-6-one.

WEW 9: AR (FED. 254 nm EKAMNE
SHAREBE, R 9O, MU, FeCls ) M FHE .
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ESI-MS m/z: 256.9 [M—H] . 'H-NMR (300 MHz,
DMSO-d) 6: 6.71 (1H, d, J = 2.4 Hz, H-4), 6.81 (1H,
dd, J = 2.4, 8.8 Hz, H-2), 8.15 (1H, d, J = 8.8 Hz,
H-1), 7.64 (1H, s, H-7), 7.49 (1H, s, H-10), 4.01 (3H,
s, 8-OCH3), 9.88 (1H, s, 3-OH), 10.11 (1H, s, 9-OH).
SEA DA LB SO I Scikai s I R, et
Y1 9 4 3,9-dihydroxy-8-methoxydibenzo[b,d] pyran-
6-one.

WA 10: AR EA (PR . 254 nm 846
A IREBE, MR CLT (0, IROR R -7 B S Y g o
0, FeCls NV . ESI-MS m/z: 417.1 [M—H] .
'H-NMR (500 MHz, DMSO-d;) d: 6.60 (2H, s, H-2",
6'), 6.60 (2H, s, H-2, 6), 4.62 (2H, m, H-7, 7'), 3.05
(2H, m, H-8, 8'), 3.78 (2H, overlapped, H-9a, 9a’),
4.15 (2H, m, H-9b, 9b"), 3.75 (12H, s, 4X-OCHj3),
8.22 (2H s, 4, 4-OH). 4 DA L3 s I 5 STk
WIET R, S ED 104 (- )Témﬂa@ﬁ

AW 11: FEEOHPRY) . 254 nm ARG
MEBE, W96, ESI-MS m/z: 279.1 [2M+H]'
'H-NMR (300 MHz, CDCls) 6: 7.72 (2H, dd, J = 3.3,
5.6 Hz, H-3, 6), 7.53 (2H, dd, J = 3.3, 5.6 Hz, H-4, 5),
431 (4H, t, J = 6.8 Hz, CH,) A SEEFESEAMIE M
FRIL 106, 1.75 (4H, m) Syl A (0 37 FF 4 i
T, 1.45 (4H, m) b B REAR A 1 W0 3 T,
0.98 (6H, t, J = 7.3 Hz, CH3) 4 A ¥ [t FF 3 i 10
SR DA BB SO I SCikaR s I R, e A
7/ V WK1 ] S L

G 12: REEAMPRY) . 254 nm ERAHMEGS
TCWEBE, Toot, WRETIR-A S R N NG B4
tt. ESI-MS m/z: 335.2 [M+Na]", 311.2 [M—H] .
'H-NMR (500 MHz, DMSO-d¢) 6: 0.88 (3H, t, J = 6.0
Hz, CH;) A AR FH 2L 104, 1.25 (36H, brs,
17X CHy) A H 1) 22 /N 0 FR RS JoT -6, 2.11 (2H,
t, J = 7.1 Hz, CHy) A5 ¥8 35T I 0 H G o 10,
3.74 (2H, t, J = 7.1 Hz, CHy) k55 A& T
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