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Chemical constituents from seeds of Caesalpinia sappan
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Abstract: Objective To study the chemical constituents from the seeds of Caesalpinia sappan. Methods The constituents were
isolated and purified by silica gel chromatograpy repeatedly from the seeds of C. sappan, and the structures were identified by spectral
analysis and chemical methods. Results Fourteen compounds were isolated from the seeds of C. sappan and the structures were
identified as phanginin F (1), phanginin G (2), phanginin H (3), phanginin I (4), phanginin J (5), phanginin K (6), phanginin L (7),
phanginin M (8), naringenin (9), homoeriodictyol (10), steraric acid (11), 1 H-azirino [1,2-a] indole (12), serlyticin A (13), and kaempferol (14).
Conclusion Compounds 9—14 are obtained from the seeds of C. sappan and the plants of Caesalpinia Linn. for the first time.
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Frgta©, A [ s IR A 4 B
2 TR AMEEY, AR, MRS
FhEs IR, WFTTBOIRAT . SR, A7 KT AFh
TR FARAE A D L, DRI, AR e #5 75K
Rl AT 5, 3L 95% M RESE kAT R Gemt
50, Mo E/a s 14 Meaw, aalEE s
phanginin F (1), phanginin G (2). phanginin H (3),
phanginin I (4). phanginin J (5). phanginin K (6).
phanginin L (7). phanginin M (8). #li jf &
(naringenin, 9). homoeriodictyol (10). steraric acid
(11). 1H-azirino [1,2-a] indole (12). serlyticin A
(13). th4sMy (kaempferol, 14). b5 9~14 %
IRz B oy A3
1 XFE5HH

BrukerAvance 111 600 2R3 L PRI E A (fH [
Bruker A F]), FEER K1 /RK LTQ-Obitrap XL i il
F{X (3E[H Thermo Fisher A ]), FEEIERER (F
By R e A TAIRA R, AEEEE O EER G,
H. GF,s4» Sephadex LH-20 %/l (Pharmaciagongsi
AHD, MCI CHAR =S A T]D, WA
TR

IIARUHRAE T PUR T, ) P2 AR
bl 2 22 BUBIE 9T 03 %5 5€ N R K Caesalpinia sappan
Linn. F#F 5. M (130854) LRAF T TEZiH]
LEEZ TR
2 W5 SH

TAFFT 5.0 kg, LR THHE, A 95%H
BE (2920 LD IFARRRSEI 3 K, &3 h, &IF
PFEWOR, IREIRAETF R E 1267 go JRARFH 11
BB S S K AT 2 B B 430 A ik (60~
90 C). WM. BEMROME. IE T I A0 3 1K,
R 2 L, KRR G 2T, PR A ik
PLRET 374 go RO BT 201 g TR L1
P SRR 56 g IE T IEERALENR T 329 g.

WA AT SR 201 g HEAT RER A (i 70 25
SUI-HEE (L2 0—1: 1) BREBENL, £33 11 AR
7y Fr. SC1~SC11, X} Fr. SC4(12.4 g, S A/-HE 1 :
0 P OBEATHE AT (1% [ 20 A Al G 2k &4 1
(6.3mg). 11 (12.1 mg). 12 (8.4 mg), X Fr. SC5
(8.7 g, GNF-FHE 100 & 1 #A0) BEATRERATE (3% I
HOBa 384k 44 2 (16.3 mg). 3 (10.1 mg).
4 (11.7mg). 5 (43 mg). 6 (7.5mg) 13 (14.7 mg),
X Fr. SC6 (5.3 g, S4h-HHE 80 & 1 i) HEATHE

WAL [ Ay a3 2L 54 14 (19.4 mg),
X} Fr. SC7 (14.1 g, S4h-HHE 60 & 1346 HEATHE
IR [ 2y B B A 7 (2.6 mg). 8
(7.4 mg). 9 (3.7mg). 10 (2.1 mg).
3 GHETE

a1 AERR, S T840 FE . ESI-MS
m/z: 399 [M+Na]". 'H-NMR (600 MHz, CDCls)
0.96 (3H, d, J = 7.2 Hz, H-17), 4.07, 422 (2H, d, J =
12.0 Hz, H-19), 5.47 (1H, s, H-20), 6.22 (1H, d, J =
1.2 Hz, H-15), 7.35 (1H, d, J = 1.2 Hz, H-16), 3.68
(3H, s, 18-OCH3); "“C-NMR (150 MHz, CDCl;)
33.9 (C-1), 20.4 (C-2), 37.7 (C-3), 45.0 (C-4), 46.3
(C-5), 23.8 (C-6), 28.2 (C-7), 38.5 (C-8), 43.4 (C-9),
40.9 (C-10), 71.1 (C-11), 147.9 (C-12), 129.0 (C-13),
31.8 (C-14), 109.2 (C-15), 143.2 (C-16), 14.0 (C-17),
174.4 (C-18), 70.0 (C-19), 104.6 (C-20), 51.6
(18-OCH3). LA F3d b5 semkdion — 80, et
%) 1 4 phanginin F.

EY) 2: VER K, ST 5405 HIE . ESI-MS
m/z: 383 [M+Na]". 'H-NMR (600 MHz, CDCl;) &
0.94 (3H, d, J = 7.2 Hz, H-17), 1.25 (3H, s, H-19),
5.52 (1H, s, H-20), 6.23 (1H, d, J = 1.2 Hz, H-15),
733 (I1H, d, J = 12 Hz, H-16), 3.69 (3H, s,
18-OCH;); "C-NMR (150 MHz, CDCL) &: 36.0
(C-1), 19.0 (C-2), 37.1 (C-3), 48.1 (C-4), 48.5 (C-5),
24.8 (C-6), 29.9 (C-7), 38.2 (C-8), 48.7 (C-9), 47.9
(C-10), 69.3 (C-11), 147.0 (C-12), 128.0 (C-13), 32.2
(C-14), 109.3 (C-15), 142.8 (C-16), 14.4 (C-17), 179.0
(C-18), 17.3 (C-19), 103.3 (C-20), 51.9 (18-OCHj3). LA
R ScaRaE -8, Mok kS 2 %k
phanginin G,

AW 3: HEM A, ST 5405 I . ESI-MS
mi/z: 367 [M+Na]". 'H-NMR (600 MHz, CDCl;)
0.97 (3H, d, J = 7.2 Hz, H-17), 0.99 (3H, s, H-19),
5.52 (1H, s, H-20), 3.92, 3.97 (2H, d, J = 8.4 Hz,
H-20), 6.23 (1H, d, J = 1.2 Hz, H-15), 7.31 (1H, d, J =
1.2 Hz, H-16), 3.69 (3H, s, 18-OCH3); "*C-NMR (150
MHz, CDCl;) 8: 36.0 (C-1), 18.3 (C-2), 36.8 (C-3),
47.6 (C-4), 47.5 (C-5), 25.0 (C-6), 30.1 (C-7), 37.1
(C-8), 49.4 (C-9), 45.9 (C-10), 68.7 (C-11), 1483
(C-12), 127.3 (C-13), 32.2 (C-14), 109.1 (C-15), 142.8
(C-16), 14.7 (C-17), 178.5 (C-18), 15.8 (C-19), 70.3
(C-20), 51.9 (18-OCHz). L -%dfs 5 Sciikafis—s3®),
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WY 4: AENK, S TEI HEE. ESI-MS
miz: 367 [M+Na]". 'H-NMR (600 MHz CDCls) 6: 1.00
(3H, d, J= 7.2 Hz, H-17), 1.04 3H, s, H-19), 10.2 (1H,
s, H-20), 6.15 (1H, d, J = 1.2 Hz, H-15), 7.19 (1H, d, J =
1.2 Hz, H-16), 3.69 (3H, s, 18-OCH;); "*C-NMR (150
MHz, CDCl3) 6: 31.9 (C-1), 18.3 (C-2), 36.6 (C-3), 51.4
(C-4), 49.9 (C-5), 23.1 (C-6), 30.8 (C-7), 36.7 (C-8), 44.4
(C-9), 47.3 (C-10), 23.0 (C-11), 1483 (C-12), 1223
(C-13), 31.5 (C-14), 109.4 (C-15), 140.7 (C-16), 16.7
(C-17), 178.2 (C-18), 15.8 (C-19), 208.4 (C-20), 51.9
(18-OCHs). LA I-¥idhs 5 ek —5™, ekt s
4 %5E 4 phanginin Lo

WEY 5: AR, S T34 FlEE. ESI-MS
miz: 381 [M~+Na]". '"H-NMR (600 MHz, CDCls) 6: 1.00
(3H, d, J = 7.2 Hz, H-17), 9.68 (1H, s, H-19), 9.98 (1H,
s, H-20), 6.16 (1H, d, J = 1.2 Hz, H-15), 7.19 (1H, d, J =
1.2 Hz, H-16), 3.77 (3H, s, 18-OCH3); "“C-NMR (150
MHz, CDCL3) 6: 31.8 (C-1), 19.0 (C-2), 30.6 (C-3), 60.7
(C-4), 48.1 (C-5), 23.1 (C-6), 31.1 (C-7), 36.7 (C-8), 44.1
(C-9), 50.8 (C-10), 23.2 (C-11), 147.8 (C-12), 122.4
(C-13), 31.5 (C-14), 109.4 (C-15), 140.7 (C-16), 17.1
(C-17), 173.2 (C-18), 198.5 (C-19), 206.4 (C-20), 52.7
(18-OCH3). VL ¥t b5 ok — 28, WMotk &9
5 %€ 4 phanginin J.

&Y 6: KR, B T35 H I . ESI-MS
miz: 411 [M+Na]". "H-NMR (600 MHz, CDCl) ¢
1.01 (3H, d, J = 7.2 Hz, H-17), 10.04 (1H, s, H-20),
6.17 (1H, d, J = 1.2 Hz, H-15), 7.21 (1H, d, J = 1.2
Hz, H-16), 3.70 (3H, s, 18-OCHs), 3.74 (3H, s,
19-OCH;); "“C-NMR (150 MHz, CDCL) &: 32.3
(C-1), 20.0 (C-2), 34.1 (C-3), 58.7 (C-4), 50.1 (C-5),
24.1 (C-6), 31.2 (C-7), 36.9 (C-8), 44.2 (C-9), 51.4
(C-10), 23.5 (C-11), 148.1 (C-12), 122.4 (C-13), 31.5
(C-14), 109.4 (C-15), 140.7 (C-16), 17.1 (C-17), 171.2
(C-18), 172.8 (C-19), 206.4 (C-20), 52.1 (18-OCHs),
52.7 (19-OCH3). LA E¥od 5 scmrdion 50, deks
&) 6 %7€ 4 phanginin K.

B T: VERA, Gy T340 I . ESI-MS
miz: 425 [M+Na]". 'H-NMR (600 MHz, CDCl;)
1.00 (3H, d, J = 7.2 Hz, H-17), 1.07 (3H, s, H-19),
10.2 (1H, s, H-20), 1.98 (3H, s, 3-OAc), 6.15 (1H, d,
J=1.2Hz, H-15), 7.20 (1H, d, J = 1.2 Hz, H-16), 3.70

(3H, s, 18-OCH3); “C-NMR (150 MHz, CDCl;) §:
32.3 (C-1), 23.8 (C-2), 76.2 (C-3), 51.9 (C-4), 50.2
(C-5), 22.6 (C-6), 30.6 (C-7), 36.6 (C-8), 44.2 (C-9),
50.8 (C-10), 23.2 (C-11), 147.8 (C-12), 122.4 (C-13),
31.5 (C-14), 109.4 (C-15), 140.9 (C-16), 17.0 (C-17),
175.5 (C-18), 11.0 (C-19), 207.2 (C-20), 52.4
(18-OCH3), 21.0, 169.9 (3-OAc). LA ¥ 5 ki
5, Wk kA 7 %5l phanginin Lo

WA 8: LI A, i T4 47 I . ESI-MS
m/z: 395 [M+Na]". 'H-NMR (600 MHz, CDCls)
1.05 3H, d, J = 7.2 Hz, H-17), 9.92 (1H, s, H-19),
6.27 (1H, d, J = 1.2 Hz, H-15), 7.38 (1H, d, J = 1.2
Hz, H-16), 3.74 (3H, s, 18-OCH;); "*C-NMR (150
MHz, CDCl;) &: 29.9 (C-1), 18.8 (C-2), 29.5 (C-3),
59.8 (C-4), 45.7 (C-5), 26.0 (C-6), 32.6 (C-7), 38.7
(C-8), 45.7 (C-9), 49.2 (C-10), 69.3 (C-11), 144.5
(C-12), 131.0 (C-13), 31.9 (C-14), 109.4 (C-15), 144.3
(C-16), 15.0 (C-17), 173.7 (C-18), 195.3 (C-19), 176.7
(C-20), 52.7 (18-OCH3).  DA_E-¥idi 5 SckapoE —51,
WAL G4 8 %3¢ 4 phanginin M.

WE 9: WK, ZETHEE. ESI-MS
miz: 273 [M+H]". "H-NMR (600 MHz, DMSO-d) &
2.64 (1H, dd, J = 18.0, 3.6 Hz, H-3), 2.95 (1H, dd, J =
18.0, 12.6 Hz, H-3), 5.26 (1H, dd, J = 12.6, 3.6 Hz,
H-2), 6.28 (1H, d, J = 2.4 Hz, H-6), 6.34 (1H, d, J =
2.4 Hz, H-8), 6.81 (2H, d, J = 8.4 Hz, H-3, 5'), 7.30
(2H, d,J=8.4 Hz, H-2', 6"). LA FH¥ 5 SCikdiE —
HU, HeE LS 9 % kY % .

&) 10: RIERAR, ST HlE. ESI-MS
m/z: 303 [M+H] . "H-NMR (600 MHz, DMSO-dj) &
2.72 (1H, dd, J = 18.0, 3.6 Hz, H-3), 3.01 (1H, dd, J =
18.0, 12.6 Hz, H-3), 5.32 (1H, dd, J = 12.6, 3.6 Hz,
H-2), 6.28 (1H, d, J = 2.4 Hz, H-6), 6.34 (1H, d, J=
2.4 Hz, H-8), 6.87 (1H, d, J = 1.2 Hz, H-2'), 6.72 (1H,
d, J = 8.4 Hz, H-5'), 6.75 (1H, dd, J = 8.4, 1.2 Hz,
H-6"), 3.68 (3H, s, 5'-OCH3). LA 204 5 k4R —
M, Wk Ak & 10 %58 A homoeriodictyol.

& 11: TotOK K, EI-MS m/z: 284 [M]", 241,
285 (22), 129 (51), 115 (16). 'H-NMR (600 MHz,
CDCly) d: 0.88 (3H, dd, J = 5.4, 6.8 Hz, H-18), 2.34
(2H, t, J = 7.2 Hz, H-2), 1.64 (2H, m, H-3), 1.25~
1.31 (28H, m, H-4~17); “C-NMR (150 MHz,
CDCLy) 6: 14.1 (C-18), 22.7 (C-17), 24.7 (C-3), 29.1,
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29.2,29.4,29.4, 29.6, 29.7 (C4-15), 31.9 (C-16), 33.9
(C-2), 179.5 (C-1)o LA ¥t 5 scmkaraE —2d, %
A &4 11 %5 8 steraric acid.

G 12: WEERAR, ST 8. ESI-MS
miz: 152 [M+Na]". 'H-NMR (600 MHz, CDCls) §:
6.38 (1H, d, J = 7.8 Hz, H-3), 6.53 (1H, m, H-4), 6.92
(1H, m, H-5), 7.08 (1H, d, J = 7.8 Hz, H-6), 5.69 (1H,
s, H-1), 3.73 (2H, s, H-9); “C-NMR (150 MHz,
CDCl3) 6: 118.7 (C-1), 150.4 (C-2), 113.4 (C-3), 128.8
(C-4), 117.1 (C-5), 127.2 (C-6), 98.1 (C-7), 139.7
(C-8), 50.8 (C-9). LA ¥t 5 scmikdiiss—53d"),  ioks
W) 12 %58 A 1 H-azirino [1,2-a] indole.

EW) 13: e R, ST, T,
ESI-MS m/z: 381 [M+H]". 'H-NMR (600 MHz,
CD;0D) 6: 3.68 (2H, s, H-2), 7.14 (1H, s, H-3), 7.54
(1H, d, J = 8.0 Hz, H-6), 6.99 (1H, dd, J = 8.0, 8.0 Hz,
H-6), 7.07 (1H, dd, J = 8.0, 8.0 Hz, H-7), 7.33 (1H, d,
J = 8.0 Hz, H-8); C-NMR (150 MHz, CD;0D) §:
177.5 (C-1), 32.8 (C-2), 124.4 (C-3), 109.6 (C-4),
128.8 (C-4a), 119.5 (C-5), 119.7 (C-6), 122.3 (C-7),
112.1 (C-8), 138.0 (C-8a). LA_F%cdfs 55 Scikdieis a3,
WKL S ) 13 %5 N serlyticin A

G 14: BORR, 5T WL ESI-MS m/z:
287 [M~+H]". "H-NMR (600 MHz, DMSO-dg) 6: 6.19
(1H, d,J= 1.8 Hz, H-6), 6.44 (1H, d, J = 1.8 Hz, H-8),
6.92 (2H, d, J = 9.6 Hz, H-3', 5), 8.03 (2H, d, J = 9.6
Hz, H-2', 6'); “C-NMR (150 MHz, DMSO-ds) 6:
146.9 (C-2), 135.8 (C-3), 176.0 (C-4), 156.3 (C-5),
98.4 (C-6), 164.0 (C-7), 93.7 (C-8), 160.8 (C-9), 103.2
(C-10), 121.8 (C-1), 129.7 (C-2, 6'), 115.6 (C-3', 5'),
159.3 (C-4). LA F3od 5 scikapos — s, #ekifk

B 14 e LA .
2k
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