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Study on diterpenes from the seeds of Caesalpinia decapetala
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Abstract: Objective According to the folk application, the chemical constituents of the seeds of Caesalpinia decapetala were
studied. Methods Silica gel and Sephadex LH-20 column chromatography techniques were used as pretreatments for ethanol extract
of the seeds of C. decapetala, and then semi-preparative HPLC technique was used. Structures were identified by NMR and MS
spectra. Results Five cassane-type diterpenes were isolated from the chloroform extract of C. decapetala. According to NMR and MS
spectra data, the isolated compounds were identified as caesalmin F1 (1), a-caesalpin (2), caesalmin F (3), caesalmin C (4), and
caesalmin E (5). Conclusion Compound 1 is a new compound, and compounds 1, 4 and 5 are isolated for the first time from C.
decapetala. Compounds 1, 4 and 5 show moderate anti-tumor activity against HeLa cells with ICs, values of 64.3, 42.9, and 81.2
umol/L, respectively.
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Fig.1 Structure of compound 1
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Table 1 NMR data for compound 1 (600/150 MHz, CDCl;)

T fi L i ‘ 1
dc, type ou Jc, type on

1 211.8,C 14 78.5,C
2 35.3, CH, 2.34 (m), 2.83 (m) 15 107.8, CH 6.21 (d,J=1.8 Hz)
3 39.1, CH, 1.72 (m), 1.94 (m) 16 141.6, CH 7.22(d,J= 1.8 Hz)
4 389,C 17 25.0, CH; 1.52 (s)
5 82.9,C 18 29.2, CH; 1.12 (s)
6 74.3, CH 5.51(d,J=8.4Hz) 19 25.5, CH; 1.31 (s)
7 75.0, CH 5.62 (t,J = 8.4 Hz) 20 16.7, CH; 1.47 (s)
8 49.3,CH 2.36 (m) OCOCH;-6 21.2, CH, 2.00 (s)
9 36.8, CH 2.87 (m) OCOCH;-6 169.6, C

10 55.1,C OCOCH;-7 21.6, CH; 2.07 (s)

11 25.5, CH, 1.28 (m), 2.58 (m) OCOCH;-7 170.7,C

12 151.5,C OCH;-14 50.2, CH; 3.01 (s)

13 120.7, C
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&%, W4 MAHEE oy 1.12 BH, 5), 1.31 BH, s),
1.47 (3H, s), 1.52 (3H, 5); 2 ML MEEH % 6 2.00 (3H,
s), 2.07 3H, s); 1 MHI%EE 6y 3.01 (3H, 5); 2 MMiZE
FIXFIAS S oy 5.51 (1H, d, J = 8.4 Hz, H-6), 5.62
(1H, d, J = 8.4 Hz, H-7).2 MHEAB A HEERF o
6.21 (1H, d, J = 1.8 Hz, H-15), 7.22 (1H, d, J = 1.8
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A1 17-CH; &b F A —fl; 7-OAc. H-8 1 14-OCH; &b
FRI—M. R L2 i R 2= S m A R
TEMER Sy, CORBLAIEZE ZiE s H-5. H-9 ¥4 «

2 L& KX HMBC (7 V), 'H-'H COSY (=)
FINOESY (© ™) tH%
Fig.2 Key HMBC (© \),'H-"H COSY (===), and NOESY

(*" ) correlations of compound 1

AL, H-8. H3-20 24 B A, DRI T A6 g
BRI, &Y 1 SRR 1 fs . 2R,
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& 2: %@Iﬁ: ST A5 F . ESI-MS
miz: 471 [M+Na]". "H-NMR (600 MHz, CDCl;) &
5.56 (1H, d, J = 8.4 Hz, H-6), 5.61 (1H, t, J= 8.4 Hz,
H-7), 6.30 (1H, J = 1.8 Hz, H-15), 7.25 (1H, J = 1.8
Hz, H-16), 1.47 (3H, s, 17-CH3), 1.09 (3H, s, 18-CH3),
1.28 (3H, s, 19-CH3), 1.53 (3H, s, 20-CH3), 1.94 (3H,
s, 6-OCOCH3), 2.04 (3H, s, 7-OCOCH3); "*C-NMR
(150 MHz, CDCl3) 6: 211.8 (C-1), 35.2 (C-2), 39.4
(C-3), 38.9 (C-4), 82.9 (C-5), 74.9 (C-6), 73.2 (C-7),
48.0 (C-8), 36.9 (C-9), 55.2 (C-10), 25.3 (C-11), 149.2
(C-12), 124.5 (C-13), 72.8 (C-14), 107.3 (C-15), 141.5
(C-16), 24.5 (C-17), 29.1 (C-18), 25.6 (C-19), 16.5
(C-20), 170.9 (6-OCOCH3), 21.4 (6-OCOCH3), 169.9
(7-OCOCH3), 21.4 (7-OCOCH3). LA E#dk 5 SClikik
EHRA Y, WA 2 A o-caesalpin.

&Y 3: %é*ﬁﬂi 5y T & )i P . ESI-MS
miz: 529 [M+Na]". "H-NMR (600 MHz, CDCl;) &
4.85 (1H, s, H-1), 5.43 (1H, d, J = 8.4 Hz, H-6), 5.74
(1H, t, J = 8.4 Hz, H-7), 6.22 (1H, d, J = 1.8 Hz,
H-15), 7.23 (1H, d, J = 1.8 Hz, H-16), 1.13 (3H, s,
18-CHs), 1.15 (3H, s, 19-CH3), 1.28 (3H, s, 20-CHs),
2.05 (3H, s, 1-OCOCH;), 1.98 (3H, s, 6-OCOCH;),
2.08 (3H, s, 7-OCOCH3), 3.00 (3H, s, 14-OCH3);
BC-NMR (150 MHz, CDCl;) d: 73.4 (C-1), 22.8
(C-2), 32.4 (C-3), 38.6 (C-4), 79.3 (C-5), 75.5 (C-6),
75.9 (C-7), 39.0 (C-8), 35.7 (C-9), 45.1 (C-10), 22.2
(C-11), 149.9 (C-12), 122.5 (C-13), 78.2 (C-14), 108.1
(C-15), 141.9 (C-16), 25.0 (C-17), 30.7 (C-18), 25.3
(C-19), 17.5 (C-20), 170.9/20.2 (1-OCOCHs),
171.3/21.4 (6-OCOCH3), 171.2/20.8 (7-OCOCH3),
50.2 (14-OCHs). VL ¥4 5 cikafis — 50", %
KE/WAW) 3 N caesalmin Fo

B 4: AEM AR, 5 iET 5405 FiE . ESI-MS
mlz: 497 [M+Na]". "H-NMR (600 MHz, CDCls) &
4.89 (1H, brs, H-1), 5.59 (1H, d, J = 8.4 Hz, H-6),
5.59 (1H, t, J = 8.4 Hz, H-7), 6.41 (1H, d, J = 2.4 Hz,
H-15), 7.23 (1H, d, J = 2.4 Hz, H-16), 4.95 (1H, s,
H-17a), 5.09 (1H, s, H-17B), 1.16 (3H, s, 18-CH3),
1.16 3H, s, 19-CH3), 1.31 (3H, s, 20-CH3), 2.07 (3H,
s, 1-OCOCH3), 1.97 (3H, s, 6-OCOCH3), 2.10 (3H, s,
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7-OCOCH;); C-NMR (150 MHz, CDCl3) d: 75.0
(C-1), 22.3 (C-2), 32.6 (C-3), 38.8 (C-4), 79.5 (C-5),
75.9 (C-6), 75.5 (C-7), 41.9 (C-8), 38.3 (C-9), 44.8
(C-10), 23.5 (C-11), 150.8 (C-12), 120.1 (C-13), 138.8
(C-14), 106.8 (C-15), 142.2 (C-16), 105.8 (C-17), 31.0
(C-18), 253 (C-19), 17.3 (C-20), 169.2/21.5
(1-OCOCH;), 171.5/21.6 (6-OCOCH;), 171.0/21.6
(7-OCOCH3). VA _E¥ff 5 3cikifis— s, ke
&%) 4 N caesalmin Co

&Y 5-%@%‘315 Syt T &A1 H I ESI-MS
mlz: 515 [M+Na]". "H-NMR (600 MHz CDCls) ¢:
4.85 (1H, brs, H-1), 5.53 (1H, d, J = 8.4 Hz, H-6),
5.65 (1H, t, J = 8.4 Hz, H-7), 6.36 (1H, d, J = 1.8 Hz,
H-15), 7.22 (1H, d, J = 1.8 Hz, H-16), 1.14 (3H, s,
18-CH3), 1.15 (3H, s, 19-CH3), 1.26 (3H, s, 20-CHs),
2.07 (3H, s, 1-OCOCHj3), 1.96 (3H, s, 6-OCOCH3),
2.08 (3H, s, 7-OCOCH;3); "“C-NMR (150 MHz,
CDCl;) d: 73.8 (C-1), 22.6 (C-2), 322 (C-3), 38.5
(C-4), 79.1 (C-5), 75.1 (C-6), 75.8 (C-7), 47.6 (C-8),
35.8 (C-9), 44.6 (C-10), 22.0 (C-11), 147.5 (C-12),
125.5 (C-13), 72.5 (C-14), 107.4 (C-15), 141.8 (C-16),
30.5 (C-17), 24.9 (C-18), 24.9 (C-19), 17.2 (C-20),
169.0/21.4 (1-OCOCH3), 170.4/21.5 (6-OCOCH;3),
170.7/21.3 (7-OCOCH3). LA %0 ¥ 5 SOk 8 FE A
— ), W E AW 5 4 caesalmin E.
4 IPhIEIEMTHIE

K MTT betayk, sHb&9 1~5 347 ihim
T PRI % o SR BN B 2018 HeLa 21 At A1 3L I MCF-7
M, DMEM S53R3fiRe)a, L 6X10*AmL f) %
FERERT 96 LA, FEFL 100 pL, REFRME 0 IEH B
7224 hJ5, MANZRZY), EAZE N . 45
BERY, (LAY 1. 4 15 % HeLa 4003 H —E K
PIHIER, HPEENHIRE (Cs) A8 643,
42.9. 81.2 ymol/L; Fr A SZilFE il MCF-7 41 3%
T EAEH, ICs0>100 pmol/L.
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