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A new isomerism cassane diterpenes from seeds of Caesalpinia decapetala
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Abstract: Objective To study the chemical constituents from the medicinal herb of Caesalpinia decapetala. 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. Results Eight cassane diterpenes were isolated from the chloroform extract of
C. decapetala. According to NMR, ESI-MS, and CD spectrum data, they were identified as 1a,60,7p-triacetoxy-14o0-methoxy-
vouacapen-5a-ol (1), caesalmin F (2), neocaaesalpin MP (3), 1-deacteoxy-1-oxocaesalmin C (4), neocaesalpin AA (5), bonducellpin C
(6), bonducellpin E (7), and neocaaesalpin N (8). Conclusion Compound 1 is a new compound and named as caediterpene A,
compound 1—2 are a pair of epimeric diterpenes, and compounds 3—7 are obtained for the first time from the seeds of C. decapetala.
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Fig. 1 Structures of compounds 1—2
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REMTRTTR T, &% 8K AEYE
BWERBR 22 RKA AR EENE &
Caesalpinia decapetala (Roth) Alston ffJT-/&F ¥, bx
A (JIU.WU20130912) BUERAF T80 5 &5 B K%
2 RBSSE

T (1.0kg) TR 80 Hif, 2
MR AN 10 52 LR ARl R 3 K, BRI 2 h,
EIHARBOR, R RIWOER, W46 513 IR E 62.0
go LR TREIREL 100~200 HEERFERE, KX
A S5, BEER Ole. IR R, bt
R R A £ . AR AMBETARE 12.6
g FHALRE 8.7 g BHIR LERHARE 6.3 g

2

NEAERAIRE 5.9 g« HEIANRE 17.4 g.

AT ERAIIR & 8.7 g Lk Ik (i (100~200
H) 45, S7-FE (1:0—~0: 1) BEEEWm, 15
3 9 MR 4> Fr A~1. Fr. B (0.6 g) #B8f7%: Sephadex
LH-2 il yeii, #t—5% ODS ik it i 4k vk H
30%- 50%-+ 70%-. 80%- 90%-. 100% FFEEVEHL, 7
BARAY 3(17.2mg).5(1.4 mg).6(27.8 mg)-.
8 (14.4mg); Fr.D (1.3 g) ML (300~400
HD) Mt E 0 @anG 2 &% 7 (7.2 mg);
Fr.F (1.2 g) #f&aER (200~300 H) HEER
HEAEEIMAY 4 (8.1 mg); Fr. H (0.74 g) &6
{74t Sephadex LH-20 f:Eilyifi, FRIEBERIEY
Ji, #t—% ODS A R AKX 30% 50%-
60%- 70%- 80%- 90% H B . 70% H i e it 7
2 B RO s 4y 3 4lifk (YMC-Pack ODS-A, 250
mmX 10 mm, 5um), VishtHAHEE-K, HFERGE
2 mL/min, FWYEK 210 nm, B3 C-141RE5 S
FRERESEY) 11.6 mg (1,=27.8 min), JR& Wik
—$ 2 FMH (CHIRALPAK® AD-H, 250 mmX 10
mm, 5 pm) 7> BB A 1(3.1 mg, g=17.6 min)
A2 (6.8mg, tr=17.9min).
3 HZHEE

EW 1: Atk R (EA5). mp 175~176 C;
[a] +65.4° (¢ 0.10, MeOH); HR-ESI-MS m/z:
529240 7 [M + Na]" (it & {4 529.241 4,
Cy7H3309Na), T 78 731 H A CosHis09, ANEFIE N
9, UV KM Amax (loge): 228 (3.72) nm. ZLAMYG
P RAEMTPEE R (3551 em™). HIE (2938,
2862 cm D). MgHE (1720 cm™ ). XU (1 644 cm™)
SERHIETE 5

'H-NMR # (% 1) SoRE5H e 8 NI
55, B4 N AR 6y 1.12 BH, ), 1.13 (3H, s),
1.22 3H, s), 1.38 (3H, s); 3 M LEEFF 2 6y 1.96 (3H,
s), 2.07 (6H, s); 1 %I oy 3.15 3H, s); 3 1NiE
AR HEAES oy 4.85 (1H, d, J = 1.2 Hz, H-1), 5.46
(1H, d, J = 8.4 Hz, H-6), 5.82 (1H, d, J = 8.4 Hz,
H-7). 2 MHEMEG ISR T o 6.34 (1H, d, J =
1.8 Hz, H-15), 7.24 (1H, d, J = 1.8 Hz, H-16) #&/R45
P IFER SRR S Bt . PC-APT % (R 1D
LA 27 MG 5, AUHE 8 NI (4 4> ff
% d¢c 17.0, 25.1, 30.7, 33.9; 3 MELH 2L 6c 21.5,21.9,
21.9; 1 MHEIE 6 51.5); 3 MR, 74N
L (B3 3 MNMEARK oc 72.4. 76.0. 762, 2
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F1 &4 1702 A9 NMR £4& (600/150 MHz, CDCly)
Table 1 NMR Data (600/150 MHz, CDCI;) for compounds 1 and 2

Wi ! 2
dc, type Sy dc, type Oy
1 72.4,CH 4.85(d,J=12Hz) 73.4, CH 4.86 (d,J=1.2 Hz)
2 23.1,CH, 1.72 (m), 1.89 (m) 22.8, CH, 1.73 (m), 1.87 (m)
3 32.5,CH, 1.06 (m), 1.78 (m) 32.4,CH, 1.08 (m), 1.76 (m)
4 38.7,C 38.6,C
5 79.1,C 79.3,C
6 76.0, CH 5.46 (d, J= 8.4 Hz) 75.5,CH 5.44 (d, J=8.4 Hz)
7 76.2, CH 5.82(t,J=8.4 Hz) 75.9, CH 5.75 (d, J= 8.4 Hz)
8 38.8, CH 2.12 (m) 39.0, CH 2.28 (m)
9 35.2,CH 2.92 (m) 35.8,CH 2.68 (m)
10 445, C 45.1,C
11 22.3, CH, 2.33 (m), 2.39 (m) 22.2,CH, 2.40 (m), 2.44 (m)
12 151.1,C 150.0, C
13 1199, C 122.5,C
14 72.7,C 78.2,C
15 109.4, CH 6.34 (d, /=1.8 Hz) 108.1, CH 6.22 (d, /= 1.8 Hz)
16 141.1, CH 7.24 (d, J=1.8 Hz) 142.0, CH 7.23 (d, J=1.8 Hz)
17 33.9, CH, 1.38 (s) 25.0, CH; 1.49 (s)
18 30.7, CH, 1.13 (s) 30.7, CH, 1.15 (s)
19 25.1, CH, 1.12 (s) 25.3, CH, 1.14 (s)
20 17.0, CH; 1.22 (s) 17.5, CH, 1.28 (s)
OCOCH;-1 29.5, CH, 2.07 (s) 20.2, CH, 2.06 (s)
OCOCH;-1 170.3,C 1709, C
OCOCH;-6 20.9, CH;, 1.96 (s) 20.4, CH, 1.98 (s)
OCOCH3-6 170.9, C 171.3,C
OCOCH;-7 20.9, CH, 2.07 (s) 20.8, CH; 2.08 ()
OCOCH;-7 171.1,C 171.2,C
OCH;-14 51.5, CHy 3.15(s) 50.2, CH3
AR 0c 109.4. 141.1), 9 DR ALHF 2 Mk
dc 151.1, 119.9; 3 MEEWK oc 169.3, 170.9, 171.1; 2 B0

ANEER oc 79.1, 72.7). FiRBRECH L& 1
ML) TGRSR, A RGBS
WA R Bk, HEWTZ iR ARG NS E
2 B B DU 2 SR A ke 7R 1 e il 14,
'H-"H COSY (2) &7r H-1/H-2/H-3 174EH]
;5 H-6/H-7/H-8/H-9/H-11 77 5%; H-15/H-16 17
TEFDG, 3 MR Bt —DuEse 7 R 5288,
HMBC i h & B, oy 4.85(d,J=12Hz H-1) 5 oc
169.3 (-OCO-) fETEILFEAHIS, Oy 5.46 (d,J = 8.4 Hz,
H-6) 5 6c 170.9 (-OCO-) FAEZFEM K, 6y 5.82 (d,
J = 84 Hz, H-7) 5 ¢ 171.1 (-OCO-) fEEIZFEM
5%, B 3 N CEREE I EURAE C-1. C-6 F1 C-7
B b o #E—25 20 HMBC #% (& 2) IR, 9 3.1 (3H,

2 &% 1 WEZE 'H-'H COSY (=) 1 HMBC
(7)) 8%
Fig. 2 Key 'H-'H COSY (== ) and HMBC ( 7\ )

correlations of compound 1

s) 5 dc 72.7 (C-14) FAAEZEAHG, H7E H AR
RAE C-14 7 ZAL P HIFE X I BL B NOESY #
5E. fENOESY i+, H-15 H;-20 fREmfEM %,
FoR 1-0OAc AbF o fi7; H-6 5 H-8. H-7 5 H-9 %
BAFAEAEG, TBEH 6-OAc 4T o fif, 7-OAc 4T B
fir; 534 Hs-17 F1 H-8 FA7EAHG, L8 Hs-17 6T
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B AL, HRER|F ke —iE N S R A R A
B, SRR =GR H-5. H-9 38 o #7,
H-8. H3-20 4 B %, [RIULIEE T A& i m %
&, A IR 1 R . @i LR
IR R I A 1N 2 1 C-14 K122 ) SR kL),
SR, B RTHRE AR 1 ke —dEh C-14 622 N S,
R BB L, R T 2B W C-14 HIA B3
1THE, HFHE T CD ity 7. 78 CD 3
d, A AR men T RRE RN, A
1 7 223 nm (Ae +9.8) AL HIBLIER] Cotton %, (A
) 2 7F 223 nm (Ae —7.3) AbHHILAH Cotton 25, &
LAY C-14 9 R RO, 23 BRI, Kiks
Y11 WIEERIBREN 10,60,7B-triacetoxy-14a-methoxy-
vouacapen-5a-ol, iy %A epimer-caesalmin F, %At
EWR—ECRD W C-14 A1 R MR R Lk
ZHERAE

& 2: kAR (). mp 173~174 C;
[a]ly +27.6° (¢ 0.25, MeOH); ESI-MS m/z: 529 [M+
Na]", #5E 7T RN CyyH300, AHIAIE N 9. UV
A Ay (loge): 220 (3.75) nm. ZLAMGIE R
IREERTAEAE R HE (3 448 e 1) HIHE (2 932, 2 854
em . BB (1726 cm D). WA (1641 cm™') &
FHIEAS S0, NMR #ds W 1. BLEEERE 5 S0tk
B, Wi a Y 2 %EN caesalmin F.

&) 3: LMK, 5T 545 B I ESI-MS
miz: 561 [M+Na] . 'H-NMR (600 MHz CDCl;) 6:
4.84 (1H, d, J=2.4 Hz, H-1), 5.42 (1H, d, J = 8.4 Hz,
H-6), 5.62 (1H, t, J = 8.4 Hz, H-7), 6.06 (1H, s, H-15),
1.53 3H, s, H-17), 1.09 (3H, s, 18-CH3), 1.09 (3H, s,
19-CH;), 1.13 (3H, s, 20-CH;), 2.10 (3H, s,
1-OCOCH;), 1.96 (3H, s, 6-OCOCHj3), 2.04 (3H, s,
7-OCOCH3) 3.13 (3H, s, 12-OCHj); “C-NMR (150
MHz, CDCl3) : 72.7 (C-1), 22.5 (C-2), 32.4 (C-3), 38.7
(C-4), 79.4 (C-5), 75.0 (C-6), 75.4 (C-7), 51.0 (C-8), 33.8
(C-9), 44.7 (C-10), 37.4 (C-11), 106.7 (C-12), 172.5
(C-13), 75.1 (C-14), 116.9 (C-15), 168.9 (C-16), 20.1
(C-17), 30.6 (C-18), 24.6 (C-19), 16.9 (C-20), 169.2,
21.2 (1-OCOCHjs), 170.5, 21.7 (6-OCOCH3), 170.9, 21.5
(7-OCOCH3), 50.9 (12-OCHs). LA $di 5 ik iE —
H, W e A 3 4 neocaesalpin MP.,

WEY 4: AR, 5% T 5405 HEE . ESI-MS
miz: 453 [M+Na]". 'H-NMR (600 MHz, CDCl;)
5.59 (1H, m, H-6), 5.52 (1H, t, J = 8.4 Hz, H-7), 6.39

(1H, d, J = 1.8 Hz, H-15), 7.21 (1H, d, J = 1.8 Hz,
H-16), 5.03 (1H, d, J = 2.4 Hz, H-17a), 4.77 (1H, d,
J=2.4Hz H-17b), 1.15 (3H, s, 18-CH3), 1.29 (3H, s,
19-CH;), 1.52 (3H, s, 20-CH3), 1.96 (3H, s,
6-OCOCHS3), 2.10 (3H, s, 7-OCOCH3); *C-NMR (150
MHz, CDCl3) d: 212.3 (C-1), 35.6 (C-2), 39.4 (C-3),
39.1 (C-4), 82.9 (C-5), 75.2 (C-6), 74.1 (C-7), 42.3
(C-8), 39.3 (C-9), 552 (C-10), 21.3 (C-11), 152.4
(C-12), 119.3 (C-13), 138.9 (C-14), 106.6 (C-15),
141.8 (C-16), 104.8 (C-17), 29.3 (C-18), 21.9 (C-19),
16.5 (C-20), 170.0, 21.5 (6-OCOCH3), 171.4, 21.8
(7-OCOCH3). bL F¥f 5 3cmirdii — 87, e
AW 4 N 1-deacteoxy-1-oxocaesalmin C.

W& 5: HEMK, 5T 8405 FlE. ESI-MS
m/z: 503 [M+Na]". 'H-NMR (600 MHz, CDCl;)
5.25 (1H, d, J = 2.4 Hz, H-1), 5.27 (1H, m, H-2), 1.41
(3H, s, 17-CH3), 1.09 (3H, s, 18-CHs), 1.10 (3H, s,
19-CH,), 1.15 (3H, s, 20-CH3), 2.16 (3H, s, 1-OCOCH3),
1.97 (3H, s, 2-OCOCH;), 3.14 (3H, s, 12-OCHj3);
BC-NMR (150 MHz, CDCls) d: 74.5 (C-1), 67.2
(C-2), 35.9 (C-3), 40.3 (C-4), 76.7 (C-5), 25.3 (C-6),
19.2 (C-7), 47.5 (C-8), 34.3 (C-9), 45.1 (C-10), 37.2
(C-11), 107.2 (C-12), 172.9 (C-13), 74.9 (C-14), 115.5
(C-15), 169.0 (C-16), 20.3 (C-17), 28.3 (C-18), 25.7
(C-19), 17.0 (C-20), 169.0, 21.1 (1-OCOCH3), 170.4,
20.9 (2-OCOCHj), 50.9 (12-OCH3). LA 3 5 ik
ol — 5", WA 5 N neocaesalpin AA.

B 6: A EN K, 5T 2405 FIE . ESI-MS
mlz: 443 [M+Na]". 'H-NMR (600 MHz, CDCl;) ¢:
4.88 (1H, brs, H-1), 6.13 (1H, d, J = 1.8 Hz, H-15),
7.21 (1H, d, J = 1.8 Hz, H-16), 1.02 (3H, s, 18-CH3),
1.06 (3H, s, 19-CH3), 1.16 (3H, s, 20-CH3), 2.08 (3H,
s, 1-OCOCH;), 3.71 (3H, s, 17-OCH;): *C-NMR (150
MHz, CDCl;) 8: 75.7 (C-1), 22.6 (C-2), 30.1 (C-3),
38.8 (C-4), 78.7 (C-5), 36.2 (C-6), 73.4 (C-7), 42.6
(C-8), 36.7 (C-9), 43.8 (C-10), 21.6 (C-11), 150.2
(C-12), 113.9 (C-13), 46.6 (C-14), 108.7 (C-15), 141.5
(C-16), 176.1 (C-17), 28.1 (C-18), 25.1 (C-19), 17.8
(C-20), 169.1, 21.5 (1-OCOCH3), 52.2 (17-OCHs). b
RS ok iE — B, M EY 6 N
bonducellpin Co

WEY 7. TEMAREE, SETE0. B
M5, ESI-MS m/z: 457 [M+Na]'. '"H-NMR (600 MHz,
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CDCl) d: 4.05 (1H, d, J = 8.4 Hz, H-6), 5.09 (1H, t,

J=8.4 Hz, H-7), 6.09 (1H, d, J = 1.8 Hz, H-15), 7.20

(1H, d, J = 1.8 Hz, H-16), 1.26 (3H, s, 18-CHj3), 1.39

(3H, s, 19-CH3), 1.44 (3H, s, 20-CH3), 2.06 (3H, s,

7-OCOCHs), 3.71 (3H, s, 17-OCH;): "*C-NMR (150

MHz, CDCl;) ¢0: 212.8 (C-1), 35.4 (C-2), 37.5 (C-3),

37.3 (C-4), 81.8 (C-5), 74.4 (C-6), 80.8 (C-7), 38.5

(C-8), 37.8 (C-9), 54.9 (C-10), 24.2 (C-11), 151.6

(C-12), 112.0 (C-13), 46.0 (C-14), 108.3 (C-15), 141.4

(C-16), 173.6 (C-17), 28.8 (C-18), 27.7 (C-19), 14.8

(C-20), 170.8, 21.1 (7-OCOCH3), 52.1 (17-OCH;). LA

AR S SR aE — B, M E T R

bonducellpin E.

&) 8: Ttk K, 5T 57 P . ESI-MS
miz: 475 [M+Na]+o 'H-NMR (600 MHz, CDCls) ¢:
4.87 (1H, s, H-1), 4.04 (1H, m, H-7), 1.02 (3H, s,
18-CHj3), 1.03 (3H, s, 19-CHs), 1.05 (3H, s, 20-CHj;),
2.14 (3H, s, 1-OCOCHj;), 3.74 (3H, s, 17-OCHj3);
BC-NMR (150 MHz, CDCl;3) o: 75.1 (C-1), 22.9
(C-2), 30.1 (C-3), 38.4 (C-4), 78.8 (C-5), 36.6 (C-06),
72.0 (C-7), 48.3 (C-8), 36.1 (C-9), 43.6 (C-10), 21.7
(C-11), 104.6 (C-12), 165.7 (C-13), 48.9 (C-14), 114.9
(C-15), 169.8 (C-16), 172.7 (C-17), 28.0 (C-18), 24.8
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