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A new cassane diterpene from Caesalpinia bonduc
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Abstract: Five cassane diterpenes were isolated from the 95% ethanol extract of the seeds of Caesalpinia
bonduc (Leguminosea) by a combination of various chromatographic methods, including silica gel, Sephadex
LH-20, and semi-preparative HPLC. On the basis of spectroscopic techniques, their structures were identified
as 3pf-acetoxy-cassa-12,14(17),15-trien-75-0l (1), caesalmin C (2), caesall E (3), caesalpinin MJ (4), and
1-deacetylcaesalmin C (5). Among them, compound 1 is a new compound and 2, 4, 5 were isolated from the
plant for the first time.
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Figure 1  Structures of compounds 1-5

a1 LRy (E47) HR-ESI-MS m/z:
367.224 3 [M+Na]" (iF5HAH: 367.224 4), #iz 5T
N CpuH3,05, NEFIE R 7. 04N BRI 7
fEFIE (3427 em™). BEE (1730 cm ™). XU (1631
em ) SHHEE S THNMR i (R 1) xR 142
B b HBAE 5 0y 2.05 (s), 3 N5 ZRRAH I 1 3415
5 01 0.95 (s)~ 0.93 (s)~ 0.90 (s), 2 NEHIKHFEE S
Sy 4.49 (dd, J=11.8, 4.1 Hz). 3.91 (m), 1 D =HULL
TS5 S On 5.86 (br s), 2 ANFRANA I XU R T-15
5 0 5.30 (brs)-5.19 (br s), 3 MK W T 155 oy
6.33 (dd, J=17.3, 10.8 Hz). 5.36 (dd, J=17.3, 1.2 Hz).
5.06 (dd, J=10.8, 1.2 Hz). "C NMR i (£ 1) &x
22 MHAE T AR 4 MR 6 MEFE (B 2 A
ANHFIE R AE) 7 MRS (B 2 AN K 2 A
AR EE) Jo 5 ANtk (45 1> Mk Bk
BEA 1 ANAEANEEDR). 35 DL BB EOE & = sk E i
Py REAE R 1L R R R U, A A
— R — AN AR U R b i A A,
FHAFAE — A =B . — AR A0 XU K — AN oK i
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it HMBC # H-11a. H-11b 5 C-12. C-13
(K 2) A, LU "H-"H COSY i+ H-9/H,-11/H-12
A, R =R T C-12 AT C-13; H-17a Fil
H-17b 5 C-8. C-14. C-13 ) HMBC #H>%, ¥4k
KA T C-14 A1 C-17; H-15 5 C-12.C-13.C-14 (&
2) B HMBC M8, $#&RARimAE Y C-13 frAHE . 1

Table 1 'H (600 MHz) and "*C (150 MHz) NMR data in CDCl;
for compound 1

Position Oy (multi, J in Hz) oc
1 1.67, overlap 36.9
1.10, td (14.5, 4.6)
2 1.68, overlap 23.7
1.59, m
3 4.49,dd (11.8,4.1) 80.7
4 37.6
5 1.02, dd (12.7, 1.2) 50.7
6 1.99, ddd (12.7, 4.0, 1.2) 30.0
1.52,m
7 391, m 71.6
8 2.05, overlap 45.8
9 1.24, m 50.0
10 36.7
11 217, m 25.9
211, m
12 5.86,brs 126.9
13 137.4
14 145.6
15 6.33,dd (17.3, 10.8) 136.5
16 5.36,dd (17.3, 1.2) 114.9
5.06, dd (10.8, 1.2)
17 5.30,brs 109.6
5.19,brs
18 0.95, s 28.4
19 0.90, s 17.0
20 0.93,s 14.6
3-OAc 2.05,s 21.4
171.1

Figure 2 Key 'H-'H COSY (===), HMBC (—~), and ROESY
(= - ) correlations of compound 1

4k, HMBC i+ H,-2. Hi-19 5 C-3, H-3 5 4Bt F
[IfE B3, H-8 Hy-6. H-5 5 C-7, LK '"H-'H COSY
R H,-1/H,-2/H-3, H-5/H,-6/H-7/H-8/H-9 % (&
2), XKW M I FR LS B EAE C-3 Al C-7 £iLs

AP0 1 AR F AL S8 L ROBSY 1/ 2 (K12).
ROESY i1, H-5 5 H-7. H-7 5 H-9. H-5 5 H;-18.
H-8 5 H;-20. H;-19 5 H;-20 fZ#EM>%, U H-5 5
H;-20 RAEAEMIDR, R 7 AL¥cdeN p sAA. H-3 1
WA HEON11.8 f14.1 Hz, #2738 317 AL HEE R
p W, ZHERE— Sl H-3 5 H-5. H-3 5 H;-18
f) ROESY tHX1EIMIA. i Lidodr, hEw1 %
TE TR LG i, AN 38- LB SRR b
12, 14(17),15- =)-7p-F% .
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IR (Brucker, AV 600 MHz, Avance III
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Shimadzu UV2401PC, H A); 4 H 3l £ 7 §e Yt X
(Jasco, Jasco P-1020, HA); 43 #1244 % HPLC
(Agilent, Agilent 1260, JE[H); -] A FE Zorbax
SB-C,5 (Agilent, 4.6 mm x250 mm, 3 [&); MPLC (&
HAIEE R AF); i 100~200 H. 200~300 H
FERE (G UT TEEARL ) ), 2 Ak ekt GF-254
(If Y i #EAEAL .7 ); Sephadex LH-20 (Pharmacia 7
7], Hidl); MCI-gel CHP-20P (Mitsubishi Chemical
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FIRHEABR AR, A (2 60~90 C). &
LR HEE. 95% L BESE 520 Tl 4l Lk
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T P hR AAE
1 RBRSE

KIEH = SR 10 kg Bt JE, H 95% S EER
FEHL 3 R, RHRWR, A IFHRBGH, 8% Z8 1k 4 Bl
WE NS, $REC 2 B EIK 2R CFE AL 3
W, BB R 165.0 g. ZZEEY (150.0 g)
£ MPLC 73 B (MCI), FIHHEE—K (70 30,75 : 25,
80 :20.85:15.90:10.95: 5) AL, R TLC
K& 359 5 ANEB2r Frl~Fr5. Frd (33.0 g) & 1EAH
RERAE A (A EE- R 4l 100 0 152 1 1) BREE
Ve, 7N 8 RS> Frd.1 ~Frd.8. Frd.1 (4.3 g) FI/H
PIBH B 45 3L &4 2 (2.0 g). Frd.2 (202.0 mg) &
AR B3 (&R 100 1 19 : 1), HUEY
3 (30.0 mg). Fr4.3 (82.0 mg) HI¥:H#% HPLC 735
(FEE-7K, 75 :25, 3 mL'min', /xr=8.1 min), 53k
AW 4 (12.0 mg) . Frd.4 (93.0 mg) FI2F#i 4 HPLC 43
B (FFEE—IK, 75:25, 3 mL'min', r=10.4 min), 75
FLAY 1 (3.0 mg). Fr3 (12.4 g) £ 1E MR Gl

CAMBk— 2R 28,9 0 11 1 1) BREESRME, N4
204y Fr3.1~Fr3.4, Fr3.1 (104.0 mg) & Sephadex
LH-20 (R1i-HE, 1:1) H@i)E, fIHFPEELS
i LAY 5 (50.0 mg).
2 HHWEE

a1 TEMRY (F), [a]2+24.2 (c 0.20,

MeOH); UV Kt I ey (log €): 204.6 (3.51) . IR:
3427, 2930, 2856, 1730, 1631, 1614, 1461, 1 383,
1251,1029 cm ™',

wE 2 did (W), ESI-MS m/z 497
[M+Na]", CysH3405. '"HNMR (CDCl;, 500 MHz) dy:
7.23 (1H, d, J = 1.8 Hz, H-16), 6.40 (1H, d, J = 1.9 Hz,
H-15), 5.58 (1H, br s, H-6, H-7), 5.09 (1H, br s, H-17b),
4.94 (1H, br s, H-17a), 4.89 (1H, br s, H-1), 2.10 (3H,
s, 7-OCOCHs), 2.07 (3H, s, 1-OCOCH;), 1.97 (3H, s,
6-OCOCH;), 1.30 (3H, s, H-20), 1.17 (3H, s, H-19),
1.16 (3H, s, H-18); CNMR (CDCl;, 125 MHz) d¢:
75.0 (d, C-1), 22.0 (t, C-2), 32.3 (t, C-3), 38.5 (s, C-4),
79.3 (s, C-5), 75.2 (d, C-6), 75.6 (d, C-7), 41.6 (d, C-8),
38.0 (d, C-9), 44.5 (s, C-10), 23.2 (t, C-11), 150.5 (s,
C-12), 119.8 (s, C-13), 138.5 (s, C-14), 106.5 (d, C-15),
142.0 (d, C-16), 105.6 (q, C-17), 30.7 (q, C-18), 25.1
(g, C-19), 17.1 (q, C-20), 21.4/169.1 (1-OCOCHj), 21.3/
170.8 (6-OCOCH;), 21.7/170.8 (7-OCOCH;). LA\ ¥
I 5 SCRRO RO B iE A — 8, M A 2 N
caesalmin Co.

e 3 AR (E1), ESI-MS m/z 555
[M+Na]", C,3H36010. 'HNMR (CDCls, 500 MHz) y:
7.22 (1H, d, J = 1.8 Hz, H-16), 6.40 (1H, d, J = 2.0 Hz,
H-15), 5.64 (1H, br s, H-7), 5.54 (1H, br s, H-6), 5.09
(1H, brs, H-17b), 5.03 (1H, dd, J = 12.5, 4.3 Hz, H-3),
4.94 (1H, br s, H-17a), 4.92 (1H, s, H-1), 2.10 (3H, s,
7-OCOCH3), 2.09 (3H, s, 6-OCOCH;), 2.03 (3H, s,
3-OCOCH;), 1.96 (3H, s, 1-OCOCH;), 1.15 (3H, s,
H-18), 1.14 (3H, s, H-19), 1.33 (3H, s, H-20); "CNMR
(CDCls, 125 MHz) dc: 75.0 (d, C-1), 27.4 (t, C-2), 72.0
(d, C-3), 43.2 (s, C-4), 80.7 (s, C-5), 75.5 (d, C-6), 75.2
(d, C-7), 41.5 (d, C-8), 37.9 (d, C-9), 44.5 (s, C-10),
23.1 (t, C-11), 150.2 (s, C-12), 119.8 (s, C-13), 138.2 (s,
C-14), 106.5 (d, C-15), 142.1 (d, C-16), 105.7 (q, C-17),
24.7 (q, C-18), 19.5 (q, C-19), 17.2 (g, C-20), 21.3/
170.5 (1-OCOCH3), 21.1/169.3 (3-OCOCHj), 21.7/170.6
(6-OCOCH3;), 21.2/170.8 (7-OCOCH;). LA _E#i#k 5 ¢
RV ORI B A — B, L E S 3 A caesall E.

wEW 4 AR (F1i), ESI-MS m/z 439
[M+Na]", C;4sH3,0¢. '"HNMR (CDCl;, 500 MHz) dy:
7.22 (1H, d, J = 1.9 Hz, H-16), 6.42 (1H, d, J = 2.0 Hz,
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H-15), 5.52 (1H, td, J = 10.0, 3.7 Hz, H-7), 5.10 (1H,
J=1.9 Hz, H-17a), 4.93 (1H, br s, H-1), 4.76 (1H, J =
2.0 Hz, H-17b), 2.06 (3H, s, 1-OCOCH;), 2.05 (3H, s,
7-OCOCH3), 1.22 (3H, s, H-20), 1.11 (3H, s, H-19),
1.06 (3H, s, H-18); *CNMR (CDCls, 125 MHz) dc:
75.5(d, C-1), 22.4 (t, C-2), 29.9 (t, C-3), 38.3 (s, C-4),
77.7 (s, C-5), 31.3 (t, C-6), 71.9 (d, C-7), 41.0 (d, C-8),
38.5 (d, C-9), 43.0 (s, C-10), 22.9 (t, C-11), 150.7 (s,
C-12), 119.6 (s, C-13), 139.4 (s, C-14), 106.5 (d, C-15),
141.7 (d, C-16), 105.6 (g, C-17), 28.2 (q, C-18), 25.4 (q,
C-19), 17.7 (q, C-20), 21.4/169.1 (1-OCOCH3), 21.5/
170.4 (7-OCOCH3). VA _E % #5 5 Sk i Hods 2 A
—5, WEENAEY) 4 7 caesalpinin MJ .

wEY 5 s (FE), ESI-MS m/z 455
[M+Na]', C,4H3,0;. '"HNMR (CD;0D, 500 MHz) dy:
7.36 (1H, d, J = 2.0 Hz, H-16), 6.53 (1H, d, J=2.0 Hz,
H-15), 5.50 (1H, m, H-7), 5.49 (1H, m, H-6), 5.09
(1H, d, J = 2.0 Hz, H-17b), 4.89 (1H, br s, H-17a), 3.87
(1H, br s, H-1), 2.07 (3H, s, 7-OCOCHj3), 1.89 (3H, s,
6-OCOCH;), 1.21 (3H, s, H-20), 1.12 (3H, s, H-19),
1.11 (3H, s, H-18); “CNMR (CD;0D, 125 MHz) dc:
72.8 (d, C-1), 25.8 (t, C-2), 32.8 (t, C-3), 39.2 (s, C-4),
80.4 (s, C-5), 76.0 (d, C-6), 76.1 (d, C-7), 42.5 (d, C-8),
39.1 (d, C-9), 44.9 (s, C-10), 23.8 (t, C-11), 152.5 (s,
C-12), 120.4 (s, C-13), 140.7 (s, C-14), 107.5 (d, C-15),
142.7 (d, C-16), 105.1 (q, C-17), 31.3 (q, C-18), 25.3
(q, C-19), 17.1 (q, C-20), 21.4/170.9 (6-OCOCH3), 21.8/
170.9 (7-OCOCH;). LA ¥ ¥ 5 Skl i Hods 3 A
— &, WM ENEY 5 N 1-deacetylcaesalmin Co
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