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Diterpenoids 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 chromatography repeatedly, and the structures were identified by spectral analysis and chemical
methods. Results Fifteen compounds were isolated from the seeds of C. sappan and the structures were identified as caesaldekarin K
(1), demethylcaesaldekarin C (2), taepeenin H (3), taepeenin I (4), caesalpinista A (5), caesalpinista B (6), cordylane C (7),
deoxycaesaldekarin C (8), phanginins A—E (9—13), B-sitosterol (14), and B-daucosterol (15). Conclusion Compounds 1—8 and
14—15 are first obtained from the seeds of C. sappan.
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K a5Y, o % E N caesaldekarin K (1),
demethyl- caesaldekarin C (2). taepeenin H (3).
taepeenin I (4). caesalpinista A (5). caesalpinista B
(6). cordylane C (7). deoxycaesaldekarin C (8),
phanginin A (9). phanginin B(10). phanginin C(11),
phanginin D (12). phanginin E (13) & B-%F &l
(B-sitosterol, 14). B-#H% M (B-daucosterol, 15),
Heh, (&Y 1~8. 14~15 RN ZHEY ik
[EEEETIR
1 XFES5HH

Bruker Avance 111 600 2 i i FE g it A%, FEER
K1t (Thermofisher) LTQ-Obitrap XL & 5t ¢ Y,
BYLABUV—II %4MT (AL RAERHA BRA D,
FEC S R S A (G IS G Hy GFasy FIAE
ik AR CF BiEtl TABR/A R ), Sephadex
LH-20 %X 4 Pharmacia 24 w7 i, MCI A HA=
ZA A HRR Y D A Al

SRR TR T, &) 2 A Al
LRI A % N 9K Caesalpinia sappan Linn. T
BeRhr, FEih (130854) LRAF T U2 HIKEA I o
2 RSN E

TARFIT (5.0 kg) THTRITERL 80 HIf, 24
AR AN 10 A5 I N FAEA SR 2 70 &K 2 h,
B HHRIBOBL, Bl [PSC), WA SRR 1267 g.
AR SR B K 8GO Al 5005
IR L TE T RS20 3 0, AU M4 1
AT BRI A 374 g S AHBAIRE 201 g.
BEIR LR EAIRE 56 g+ 1E T BETAIRE 329 go

W ZRE 201 g SrEIRFE G &, & i-
HRE (120—0 0 1) BREUEME, 33 11 MRS Fr.
SC1~SC11. HHi@f Fr. SC1 CEA-FEE 12 0)
Ve A EmEE ARG 14 (24.1 mg), BEE
2 R AR IS 25 1 (3.8 mg). 11 (12.4
mg). 3 (4.8 mg); M4} Fr. SC2 C&A)j-FEE 100 : 1)
YT 43 28 S SRR R AT % B % v A
SrEaitk S EML S Y 2 (3.2 mg). 4 (3.7 mg). 5
(43 mg). 10 (9.1 mg). 12 (5.3 mg). 13 (8.3 mg);
Fr. SC3 CH{Jj-FIRE 80 1 1) PEMEHE A& d4h b 13 5
WEW 15 (12.6 mg), BREL R SZEIH O J v
OB (% 7y A A B 6 (2.9 mg). 7 (6.2
mg). 8 (1.7mg). 9 (5.2 mg).
3 HMETE

WEY1: AEHA EA. ESI-MS m/z: 413

[M~+Na]". "H-NMR (600 MHz, CDCl;) ¢: 1.28 (3H,
s, H-17), 1.20 (3H, s, H-18), 0.86 (3H, s, H-20), 3.14,
3.29 (2H, m, 14-OCH,CHs), 3.69 (3H, s, 19-OCHj),
6.28 (1H, d, J = 1.2 Hz, H-15), 7.23 (1H, d, J = 1.2
Hz, H-16); “C-NMR (150 MHz, CDCly) d¢: 32.2
(C-1), 18.7 (C-2), 32.0 (C-3), 49.0 (C-4), 76.8 (C-5),
27.7 (C-6), 20.0 (C-7), 36.0 (C-8), 40.6 (C-9), 42.0
(C-10), 22.3 (C-11), 151.0 (C-12), 122.1 (C-13), 77.3
(C-14), 107.7 (C-15), 140.9 (C-16), 25.5 (C-17), 23.9
(C-18), 177.3 (C-19), 15.1 (C-20). LA 3k 5 ik
5, M ENAY 1K caesaldekarin K.

a2 AR CEdi). ESI-MS m/z: 355
[M+Na]". "H-NMR (600 MHz, CDCl3) 6: 1.02 (3H,
d, J =72 Hz, H-17), 1.26 (3H, s, H-18), 0.94 (3H, s,
H-19), 6.19 (1H, d, J = 1.2 Hz, H-15), 7.22 (1H, d, J =
1.2 Hz, H-16); “C-NMR (150 MHz, CDCl3) 6: 32.3
(C-1), 18.6 (C-2), 32.0 (C-3), 49.0 (C-4), 77.3 (C-5),
27.8 (C-6), 24.7 (C-7), 34.6 (C-8), 37.5 (C-9), 42.0
(C-10), 22.5 (C-11), 149.4 (C-12), 122.3 (C-13), 31.6
(C-14), 109.5 (C-15), 140.4 (C-16), 17.5 (C-17), 24.1
(C-18), 181.3 (C-19), 15.3 (C-20). LA F¥di 5 kR
25, W E A 2 O demethylcaesaldekarin C.

EW 3. FERR (G41). ESI-MS m/z: 367
[M-+Na]". "H-NMR (600 MHz, CDCl;) 8: 0.99 (3H,
d, J=17.2 Hz, H-17), 0.76 (3H, s, H-20), 6.18 (1H, d,
J=12Hz, H-15), 7.21 (1H, d, J = 1.2 Hz, H-16), 9.90
(1H, s, H-19), 3.73 (3H, s, 18-OCH3); "“C-NMR (150
MHz, CDCl;) d: 38.2 (C-1), 18.1 (C-2), 29.6 (C-3),
60.7 (C-4), 51.1 (C-5), 23.8 (C-6), 31.3 (C-7), 35.8
(C-8), 44.4 (C-9), 37.0 (C-10), 22.4 (C-11), 149.1
(C-12), 1223 (C-13), 31.4 (C-14), 109.5 (C-15), 140.4
(C-16), 17.5 (C-17), 173.7 (C-18), 199.9 (C-19), 14.2
(C-20), 52.5 (18-OCH3). LA #df 15 iiifRis—z®,
WS e LAY 3 4 taepeenin Ho

a4 AEBAK CGEAi). ESI-MS m/z: 369
[M+Na]". "H-NMR (600 MHz, CDCl3) : 0.96 (3H,
d, J = 7.2 Hz, H-17), 0.89 (3H, s, H-20), 3.84, 3.96
(2H, d, J = 11.7 Hz, H-19), 6.17 (1H, d, J = 1.2 Hz,
H-15), 7.21 (1H, d, J = 1.2 Hz, H-16), 3.74 3H, s,
18-OCH3); "C-NMR (150 MHz, CDCl;) &: 38.6
(C-1), 17.6 (C-2), 29.9 (C-3), 53.5 (C-4), 50.1 (C-5),
23.9 (C-6), 31.3 (C-7), 35.5 (C-8), 46.0 (C-9), 37.0
(C-10), 22.2 (C-11), 149.2 (C-12), 122.4 (C-13), 31.4
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(C-14), 109.5 (C-15), 140.4 (C-16), 17.6 (C-17), 178.6
(C-18), 61.5 (C-19), 15.1 (C-20), 52.1 (18-OCH3). LI
R G SRR E B, M A Y 4k
taepeenin I,

WEY S AERR (G45). ESI-MS m/z: 369
[M+Na]". 'H-NMR (600 MHz, CDCl3) &: 0.90 (3H,
d, J = 7.2 Hz, H-17), 1.57 (3H, s, H-18), 3.60, 4.25
(2H, d, J = 12.6 Hz, H-20), 3.89 (1H, m, H-6), 6.22
(1H, d, J = 1.2 Hz, H-15), 7.24 (1H, d, J = 1.2 Hz,
H-16), 3.71 (3H, s, 19-OCH3); "“C-NMR (150 MHz,
CDCly) 8: 38.6 (C-1), 18.9 (C-2), 39.6 (C-3), 48.6
(C-4), 50.3 (C-5), 69.1 (C-6), 39.6 (C-7), 32.8 (C-8),
45.5 (C-9), 41.2 (C-10), 22.5 (C-11), 149.6 (C-12),
122.4 (C-13), 31.4 (C-14), 109.9 (C-15), 140.6 (C-16),
17.2 (C-17), 18.8 (C-18), 179.6 (C-19), 64.6 (C-20),
52.4 (19-OCH3). Lh F3d b5 semkdion — 80", #d
FENEY) S N caesalpinista Ao

G 6: FERAR (54i). ESI-MS m/z: 427
[M-+Na]". '"H-NMR (600 MHz, CDCl;) J: 0.98 (3H,
d, J = 7.2 Hz, H-17), 1.58 (3H, s, H-18), 4.30, 4.98
(2H, d, J = 12.6 Hz, H-20), 3.70 (3H, s, 19-OCHs),
2.04 (3H, s, 20-OAc), 6.20 (1H, d, J = 1.2 Hz, H-16),
7.25 (1H, d, J= 1.2 Hz, H-16); "“C-NMR (150 MHz,
CDCl3) 6: 34.8 (C-1), 18.6 (C-2), 38.2 (C-3), 48.2
(C-4), 51.1 (C-5), 69.6 (C-6), 40.0 (C-7), 31.2 (C-8),
45.5 (C-9), 41.2 (C-10), 22.9 (C-11), 149.3 (C-12),
121.9 (C-13), 31.0 (C-14), 109.5 (C-15), 140.4 (C-16),
17.8 (C-17), 18.5 (C-18), 179.2 (C-19), 64.6 (C-20),
522 (19-OCH3) 21.2/170.9 (20-OAc). DL ¥ di b5
kAR IE — 2, B A 6 4 caesalpinista B

WEY 7. AERR (G45). ESI-MS m/z: 355
[M+Na]". "H-NMR (600 MHz, CD;0D) 6: 0.97 (3H,
d, J =72 Hz, H-17), 0.88 (3H, s, H-20), 3.46, 3.83
(2H, d, J = 10.6 Hz, H-19), 6.16 (1H, d, J = 1.2 Hz,
H-16), 7.21 (1H, d, J = 1.2 Hz, H-16); "*C-NMR (150
MHz, CD;0D) 6: 40.8 (C-1), 20.1 (C-2), 33.2 (C-3),
51.0 (C-4), 51.2 (C-5), 24.4 (C-6), 32.7 (C-7), 37.2
(C-8), 40.4 (C-9), 38.7 (C-10), 23.4 (C-11), 150.6
(C-12), 123.5 (C-13), 32.9 (C-14), 110.5 (C-15), 141.5
(C-16), 17.8 (C-17), 179.5 (C-18), 70.9 (C-19), 14.2
(C-20). LA % 5 scikaion — 801, e ih s
%) 7 4 cordylane C.

&Y 8: FARR (4. ESI-MS m/z: 353

[M+Na]". "H-NMR (600 MHz, CDCl;) &: 0.98 (3H,
d, J =72 Hz, H-17), 1.22 (3H, s, H-18), 0.93 (3H, s,
H-20), 6.18 (1H, d, J = 1.2 Hz, H-15), 7.22 (1H, d, J =
1.2 Hz, H-15), 3.68 (3H, s, 19-OCH3); "*C-NMR (150
MHz, CDCly) §: 36.9 (C-1), 17.9 (C-2), 38.6 (C-3),
47.5 (C-4), 45.7 (C-5), 30.8 (C-6), 24.1 (C-7), 31.5
(C-8), 35.7 (C-9), 36.8 (C-10), 22.0 (C-11), 149.4
(C-12), 122.5 (C-13), 49.6 (C-14), 109.6 (C-15), 140.4
(C-16), 17.6 (C-17), 17.1 (C-18), 179.5 (C-19), 14.7
(C-20), 51.9 (19-OCHs). LA F3udh 55 ks —,
W e G 8 4 deoxycaesaldekarin Co

1&’%@9 HER A (&A1), ESI-MS m/z: 353
[M-+Na]". "H-NMR (600 MHz, CDCl;) d: 0.96 (3H,
d, J = 7.2 Hz, H-17), 3.69, 437 (2H, d, J = 12.0 Hz,
H-19), 5.01 (1H, s, H-20), 6.17 (1H, d, J = 1.2 Hz,
H-15), 7.19 (1H, d, J = 1.2 Hz, H-16), 3.65 3H, s,
18-OCH3); "C-NMR (150 MHz, CDCl;) &: 37.8
(C-1), 20.9 (C-2), 35.5 (C-3), 45.6 (C-4), 45.2 (C-5),
23.6 (C-6), 29.6 (C-7), 36.6 (C-8), 42.6 (C-9), 38.6
(C-10), 22.5 (C-11), 149.5 (C-12), 122.4 (C-13), 31.5
(C-14), 109.8 (C-15), 140.3 (C-16), 16.8 (C-17), 175.8
(C-18), 61.6 (C-19), 97.2 (C-20), 51.5 (18-OCH3). LA
RS SRR aE B, M e 9 A
phanginin A.

wEY 10 HER A (&4 . ESI-MS m/z: 383
[M-+Na]". "H-NMR (600 MHz, CDCl;) &: 0.97 (3H,
d, J = 7.2 Hz, H-17), 3.56, 4.16 (2H, d, J = 12.0 Hz,
H-20), 5.33 (1H, s, H-19), 6.17 (1H, d, J = 1.2 Hz,
H-15), 7.22 (1H, d, J = 1.2 Hz, H-16), 3.64 3H, s,
18-OCH3); "“C-NMR (150 MHz, CDCls) &: 38.4
(C-1), 21.1 (C-2), 36.9 (C-3), 49.1 (C-4), 44.0 (C-5),
23.3 (C-6), 30.8 (C-7), 37.3 (C-8), 42.0 (C-9), 36.0
(C-10), 22.5 (C-11), 149.2 (C-12), 122.2 (C-13), 31.7
(C-14), 109.6 (C-15), 140.6 (C-16), 17.2 (C-17), 174.7
(C-18), 94.8 (C-19), 63.5 (C-20), 51.7 (18-OCH3). LA
e Sk s, MR E S 10 Y
phanginin B.

&Y 11: AR CEAi). ESI-MS m/z: 397
[M-+Na]". "H-NMR (600 MHz, CDCl;) 8: 0.95 (3H,
d, J = 7.2 Hz, H-17), 3.81, 4.03 (2H, d, J = 12.0 Hz,
H-19), 5.02 (1H, s, H-20), 6.17 (1H, d, J = 1.2 Hz,
H-15), 7.22 (1H, d, J = 1.2 Hz, H-16), 3.69 (3H, s,
18-OCH;), 3.53 (3H, s, 20-OCH;); "*C-NMR (150
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MHz, CDCl;) d: 29.0 (C-1), 21.0 (C-2), 38.4 (C-3),
49.4 (C-4), 47.9 (C-5), 23.1 (C-6), 30.0 (C-7), 36.3
(C-8), 41.3 (C-9), 35.4 (C-10), 22.5 (C-11), 1489
(C-12), 122.2 (C-13), 31.5 (C-14), 109.6 (C-15), 140.6
(C-16), 17.2 (C-17), 176.5 (C-18), 66.9 (C-19), 101.1
(C-20), 51.7 (18-OCH3), 57.4 (20-OCH3). DL % 5
SChkpE 2, e A 11 phanginin C.

&Y 12: AR RO ESI-MS m/z: 397
[M+Na]". "H-NMR (600 MHz, CDCl3) 6: 0.96 (3H,
d, J=7.2Hz H-17), 3.54 (1H, d, J = 12.0 Hz, H-20a),
4.04 (1H, d, J = 12.0 Hz, H-20b), 4.76 (1H, s, H-19),
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-OCH;), 3.35 (3H, s,
19-OCH3); "“C-NMR (150 MHz, CDCly) &: 38.4
(C-1), 21.1 (C-2), 36.2 (C-3), 49.7 (C-4), 44.2 (C-5),
23.8 (C-6), 30.7 (C-7), 37.0 (C-8), 42.0 (C-9), 36.0
(C-10), 22.5 (C-11), 148.9 (C-12), 122.2 (C-13), 31.6
(C-14), 109.6 (C-15), 140.5 (C-16), 17.2 (C-17), 174.9
(C-18), 102.6 (C-19), 62.7 (C-20), 51.5 (18-OCHs3),
55.5 (19-OCHa). VL ¥ 5 scpkapig —80",
YA 12 4 phanginin Do

&M 13: AR AR (1. ESI-MS m/z: 380
[M-+Na]". "H-NMR (600 MHz, CDCl;) d: 0.99 (3H,
d, J =72 Hz, H-17), 424, 4.67 (2H, d, J = 12.0 Hz,
H-20), 6.18 (1H, d, J = 1.2 Hz, H-15), 7.23 (1H, d, J =
1.2 Hz, H-16), 3.77 (3H, s, 18-OCH3); "*C-NMR (150
MHz, CDCl;) d: 38.1 (C-1), 20.0 (C-2), 34.8 (C-3),
59.9 (C-4), 46.7 (C-5), 25.2 (C-6), 29.1 (C-7), 36.0
(C-8), 40.9 (C-9), 35.4 (C-10), 22.6 (C-11), 147.9
(C-12), 122.5 (C-13), 31.3 (C-14), 109.5 (C-15), 141.0
(C-16), 17.2 (C-17), 172.0 (C-18), 170.5 (C-19), 73.6
(C-20), 52.3 (18-OCH3). PA_b-¥dhs 5 ScikdiiE—5,
WU e G 13 4 phanginin E.

B 14: TEEHRG S G-I, 10%
WHRIR SRR me, It erta, 5 -5 5
RS, 2 3 BRI R R A RTT, REE
B3, WERA G mA TR, S ehay 14
B4 BT

WEW15: AR, 10%KIR LR
WAL, SIS MR, & 3 FhANE
PRI RS RETT, REEI 3, WEREEH RA
IR, SRS 15 O B M
52 3Lk
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