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Chemical Constituents from the Seeds of Caesalpinia spinosa Kuntze
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Abstract: Twenty compounds were obtained from the seeds of Caesalpinia spinosa Kuntze. Their structures were identi-
fied as( + ) -spathulenol (1) , 10a-hydroxycadin4-en-15-al (2) ,4 (15 ) -eudesmene-13, 6a-diol (3) , oplopanone (4) ,
18,12-epoxy-8a(S) ,9a ( R) -dihydroxycaryophyllene (5) , cycloeucalenol (6) , lupeol (7) , ursolic acid (8) , B-amyrin
(9) ,bonducellin(10) ,B-sitosterol (11 ) , 5, 6a-epoxy-5a-stigmastan-38-0l (12 ) , sitoindoside 1(13) , daucosterol (14) ,
B-sitosteryl linoleate (15) , ethyl linoleate(16) ,1-linoleoylglycerol (17) ,2-(2-hydroxyl methylphenyl) -ethanol(18) , gal-
lic acid(19) and ethyl gallate (20) , compounds 1-2,5-9,12,13 ,and 15-18 were isolated from Caesalpinia spinosa Kuntze

for the first time.
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k&1 A, H NMR (500 MHz,
CDCL,)8:0.49 (1H,dd,J = 9.5,11.3 Hz, H-1),
0.74(1H,m,H-2) ,2.45(1H,dd,J = 6.1,13.3 Hz,
H4b),2.23(1H,m,H-6),1.31(1H,m,H-10),1.08

(3H,s,H-12),1.07(3H,s,H-13) ,4.70(1H,d,J =
1.32 Hz,H-14a) ,4.72(1H,s,H-14b) ,1.31(3H,s,
H-15) ;" C NMR (125 MHz, CDCL,) $:29.9 (C-1),
27.5(C-2),24.8(C-3),38.9(C4),153.5(C-5),
53.4(C-6),26.7(C-7),41.8(C-8),81.0(C9),
54.4(C-10),20.3 (C-11),28.7 (C-12),16.4 ( C-
13),106.3(C-14) 26.1(C-15) . S53cHR™ %} 1w i%
G YEEE R (+) -REH I A I ( spathulenol )

&2 Lk AKSH NMR (500 MHz,
CDCl,) $:9.47 (1H, s, H-15),6.88 (1H, s, H-5),
2.49(1H,m,H-6),1.17(3H,s,H-14) ,1.01 (3H,d,
J = 7.0 Hz,H-13),0.87(3H,d,J = 7.0 Hz, H-
12);”C NMR( 125 MHz,CDCl,)8:49.7(C-1) ,21. 4
(C-2),22.2(C-3),141.8(C4),151.6(C-5) ,41.4
(C-6),45.6(C-7),22.1(C-8),41.9(C9),72. 1(C-
10),26.2(C-11),15.2(C-12),21.4(C-13),20.6
(C-14),194.5(C-15) . 53k xR, e % &
)4 10a-hydroxycadin4-en-15-al ,

wa&w3 Lk AK.,SH NMR (500 MHz,
CDCL) 8:5.05(1H,d,J = 1.1 Hz, H-15),4.77
(1H,d,J = 1.0 Hz,H-15),3.74(1H,t,J = 9.8
Hz,H-6),3.45(1H,dd,J = 11.5,4.7 Hz, H-1),
0.98(3H,d,J = 7.1 Hz,H-12),0.90(3H,d,J =
6.9 Hz, H-13),0.73 (3H, s, H-14) ;" C NMR (125
MHz,CDCL,)$:79.0(C-1),31.9(C-2),35.1(C-3),
146.2(C4),55.9(C-5),67.0(C-6),49.3(C-7),
18.2(C-8),36.3(C9),41.7(C-10),26.0(C-11),
21.1(C-12),16.2(C-13),11.6 (C-14) ,107.8 ( C-
15) . S3cHk" %R, S %AW N 4 (15) -eu-
desmene-183,6a-diol ,

Eew4a LM ASH NMR (500 MHz,
CDCL)$:2.67(1H,ddd,J = 11.5,9.4,5.4 Hz, H-
3),2.21 (3H,s, H-15),1.22 (3H, s, H-10),0.91
(3H,d,J = 6.9 Hz,H-13),0.71(3H,d,J = 6.9
Hz,H-12) ;" C NMR (125 MHz, CDCI, ) §:25.3 ( C-
1),28.6(C-2),55.8(C-3) ,46.8(C4),49.4(C-5),
23.0(C-6),42.1(C-7),73.1(C-8),57.0(C9),
20.3(C-10),29.6(C-11,15),15.6(C-12),22.0(C-
13),211.5(C-14) . 53k Xt #R, %2 %L &Y
NI Z (oplopanone )

wEW S ARk, H NMR (600 MHz,
CDCL,)$:3.56(1H,dd,J = 3.0,6.6 Hz,H9) ,3.26
(1H,d,J = 11.0 Hz, H-12b),3.17 (1H,d,J =
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11.0 Hz,H-12a) ,1. 20(3H,s,H-15) ,1. 02(3H,s, H-
14),1.02(3H,s,H-13) ;”C NMR(150 MHz,CDCI,)
8:75.7(C-1),44.6(C-2),34.8(C-3),36.9(C4),
47.2(C-5),23.6(C-6),38.7(C-7),78.0(C-8),
70.5(C9),25.40(C-10),19.3(11),69.5(C-12),
20.6(C-13),30.4(C-14),27.8(C-15) . 53k
Xf IR BEE AL S W N 18, 12-epoxy-8a(S) ,9a(R) -
dihydroxycaryophyllene,

&% 6 [k, H NMR (500MHz,
CDCL,)8:4.74(1H,s,H-30a) ,4. 69 (1H,d,H-30b) ,
3.24(1H, m,H3),1.06 (3H,d,J = 2.80 Hz, H-
26),1.05(3H,d,J = 2.80 Hz,H-27),1.01(3H,d,
J = 6.19 Hz,H-29),1.00(3H,s,H-18),0.93 (3H,
s,H-21),0.92(3H,s,H-28),0.40(1H,d,J = 4.1
Hz,H-19a),0. 17 (1H,d,J = 4.1 Hz, H-19b);"C
NMR (125 MHz,CDCI,) 8:30.8(C-1),34.8(C-2),
76.6(C-3),44.6 (C4),43.3(C-5),24.7(C6),
28.1(C-7),46.9(C-8),23.6(C9),29.5(C-10),
25.2(C-11),35.4(C-12),45.4 (C-13),48.9 ( C-
14),32.9(C-15),27.3(C-16),52.2(C-17),17. 8
(C-18),27.0(C-19),36.1(C20),18.4(C-=21),
35.0(C-22),31.3(C23),157.0(C-24),33.8(C-
25),21.9(C26),22.0(C27),19.1(C-28),14. 4
(€-29),105.9(C-30) . S3cik" %t 4, %%l &
Y1 R R (eycloeucalenol )

wEW 7 AR H NMR (500 MHz,
CDCL,) 8:4.71 (1H,d,J = 2.1 Hz,H-29a),4.59
(1H,d,J = 0.8 Hz, H29b),3.22 (1H,dd,J =
11.4,4.8 Hz,H-3),2.40(1H,m,H-19) ,1.71 (3H,
s,H-30),1.06 (3H,s, H26),0.99 (3H, s, H27),
0.97(3H,s,H-23),0.85(3H,s,H-25) ,0. 81 (3H,s,
H-28),0.79 (3H, s, H24);"” C NMR (125 MHz,
CDCl,)$:38.7(C-1),27.4(C-2),79.0(C-3),38.9
(C4),55.3(C-5),18.3(C-6),34.3(C-7) ,40. 8( C-
8),50.4(C-9),37.2(C-10),20.9(C-11),25.2(C-
12),38.1(C-13),42.8(C-14),27.5(C-15),35.6
(C-16),43.0(C-17),48.3 (C-18),48.0(C-19),
151.0(C-20),29.9(C-21),40.0(C-22),28.0(C-
23),15.4(C24),16.1(C25),16.0(C-26),14.6
(C-27),18.0(C-28),109.3(C-29),19.3(C-30).,
5cmk O R 55 %A A P T (Lupeol ) o

&8 [ Ek.,'H NMR (500 MHz,
CD,N)3:5.49(1H,t,J = 3.3 Hz, H-12),3.45

(1H,m,H-3),2.63(1H,d,J = 11.3 Hz,H-18);"C
NMR (125 MHz,C,D,N)§:37.4(C-1),26.4(C-2),
76.4(C-3),37.7(C4),54.1(C-5),17.1(C-6,30) ,
31.9(C-7),38.3(C-8),46.4(C9,17),35.6 (C-
10),22.2(C-11),124.0(C-12) ,137.6(C-13) ,40. 8
(C-14),27.0(C-15),23.2(C-16),51.8 (C-18),
37.8(C-19),37.7(C20),29.4(C=21),35.8(C-
22),27.1(C23),14.0(C24),14.9(C-25),15.8
(C-26),21.9(C-27),178.2(C-28),15.8(C-29) .,
SICHER X % %A A W S PR R (ursolic
acid)

&9 HEEAKSH NMR (400 MHz,
CDCl,)8:5. 18(1H,t,J = 3.6 Hz,H-12) ,3.23(1H,
m,H-3),1.13 (3H,s, H-27),1.00 (3H, s, H23),
0.98(3H,s,H-25),0.95(3H,s,H-24) ,0.93(3H,s,
H-29),0.87(3H,s,H-30),0.83(3H,s,H-28) ,0. 79
(3H,s,H-26) ;" C NMR (100 MHz, CDCl;) 8:38.6
(C-1),26.9(C-2),79.0(C-3),38.8(C4),55.2(C-
5),18.4(C-6),32.6(C-7),38.8(C-8),47.6(C9),
37.2(C-10),27.2(C-11),121.7(C-12),145. 2 ( C-
13),41.7(C-14),28.1(C-15),26.2(C-16),32.5
(C-17),47.2(C-18),46.8 (C-19),31.1(C=20),
34.7(C21),37.2(C22),28.2(C-23),15.5(C-
24),15.6(C-25),16.8(C-26),26.0(C-27),28. 4
(C-28),33.4(C-29),23.7(C-30), 5 k'™ %t
W, e A B YR B-E W R B (B-amyrin) .

WEW 10  EEERR A H NMR (500 MHz,
C;D,N)3:8.30(1H,d,J = 8.6 Hz,H-5),8.09(1H,
s,H9),7.30(2H,d,J = 8.6 Hz, H2',6"),6.98
(2H,d,J = 8.6 Hz,H-3',5'),6.92(1H,dd, J =
8.6,2.0 Hz,H-6) ,6.78(1H,d,J = 2.0 Hz,H-8),
5.48(2H,d,J = 1.8 Hz, H2),3.69 (3H, s, 4'-
OCH,) ;" C NMR(125 MHz,C,D;N)$:180.2(C4),
166.1(C-7),163.4(C-8a),160.7(C4"),133.5(C-
9),132.1(C2",6"),130.2 (C-5),129.7 (C-1"),
127.3(C-3),115.3(C4a),114.4(C-3",5"),111.9
(C-6),103.4(C-8),68.2(C-2),55.1(4'-0CH, ),
cmk A IR S %A S bonducellin,

LEWIL FEHRSR, & TLC ZF AR
WHRIRGEIT S B-4F S EEbR i R, AH—30, BUEE
&Y B4

& 12 [HEkAR.'H NMR (500 MHz,
CDCL,)$:3.96-3.88(1H,m,H-3),2.92(1H,d,J =
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4.4 Hz,H-6),1.08(3H,s,H-19),0.91(3H,d,J =
6.6 Hz,H21),0.63(3H,s,H-18);” C NMR (125
MHz,CDCl,)$:32.4(C-1),31.1(C-2),68.7(C-3),
39.9(C4),65.7(C-5),59.3(C-6),28.8(C-7),
29.9(C-8),42.6(C9),34.9(C-10),20.6(C-11),
39.4(C-12),42.4(C-13),56.9 (C-14),24.1 ( C-
15),28.1(C-16),55.8(C-17),11.9(C-18),15.9
(C-19),36.1(C-20),18.7(C21),33.9(C=22),
26.1(C-23),45.8(C-24),29.2(C-25),19.0(C-
26),19.8(C-27),23.1(C28),12.0(C29), 53
TR AR, S AL A A S, 6a-epoxy -5 a-stigmas-
tan-383-ol

&4 13 18 K, H-NMR (500 MHz,
CDCL)$:5.38(1H, m,H-6) ,4.40(1H,d,J = 7.5
Hz,H-1"),1.02(3H,s,H-19),0.95(3H,d,J = 6.0
Hz,H-21),0.90(3H,d, J = 6.6 Hz,H27),0.87
(3H,t,J = 7.1 Hz,H-29),0.83(3H,d,J = 6.8
Hz,H-26),0.70 (3H,s,H-18) ;" C-NMR ( 125 MHz,
CDCL) 3:174.5 (RCO0), 140.3 (C-5),122. 1 ( C-
6),101.2(C-1"),79.7(C-3),76.1(C-3"),73.8(C-
5'),73.5(C4"),70.3(C-2"),63.4(C-6"),56.8(C-
14),56.1(C-17),50.2(C-9) ,45.8(C-24) ,42.3(C-
13),39.8(C-12),38.9(C4),37.3(C-1),36.7(C-
10),36.2(C-20),34.3(C22),19.8(C-27),19.4
(C-19),19.0 (C21),18.8 (C-18), 14.1 ( CH,
(CH,),,C00),12.0(C29),11.9(C-18), 5
fk S IR S E AL S sitoindoside T,

LEW14 FEEER, 2k TLC ZFORE %
FRG I HEHE M EARfES R, 38U ek
YIRS M

& 15 Jfayk,'H NMR (500 MHz,
CDCL,) 3:5.38(5H, m, H-6,H9' H-10", H-12', H-
13"),4.64(1H, m,H-3),1.05(3H, s, H-19),0. 93
(3H,d,J = 6.5 Hz,H21),0.88(3H, m,H-18"),
0.84(6H,m,H-26,H-29) ,0.82(3H,d,J = 6.6 Hz,
H-27),0.71 (3H, s, H-18 ) ;" C NMR ( 125 MHg,
CDCL) $:173.3(C-1"),34.7(C2"),25.1(C-3"),
29.1(C4"),29.2(C-5"),29.7(C-6"),29.6(C-7"),
27.2(C-8"),130.1(C-9"),127.9(C-10"),25.6( C-
11'),128.0(C-12"),130.2(C-13"),27.2(C-14"),
29.4(C-15"),31.5(C-16"),22.6(C-17") ,14. 1(C-
18"),37.0(C-1),27.8(C-2),73.7(C-3),38.2(C-
4),139.7(C-5),122.6(C-6),31.9(C-7),31.9(C-

8),50.0(C-9),36.6(C-10),21.0(C-11),39.7(C-
12),42.3(C-13),56.7(C-14) ,24.3(C-15),28.2
(C-16),56.0(C-17),11.9(C-18),19.3 (C-19),
36.2(C-20),18.8(C-21),34.0(C-22),26.1(C-
23),45.9(C24),29.1(C-25),19.0(C-26),19.8
(C27),23.1(C28),12.0(C-29), k" %t
B S22 B W0 R B4 (55 BT T R 1 ( B-sitosteryl
linoleate ) .

&% 16  J(aik,'H NMR (500 MHz,
CDCL,)8:5.44 ~5.32(4H,m,H9,10,12,13) ,4.18
(2H,m,-OCH,-),2.80(2H,t,J =7.0 Hz, H-11),
2.32(2H,t,J] =7.5 Hz,H-2),2.00-2. 12(4H, m, H-
8,14),1.26-1.23 (3H, m, H20),0.90 (3H,t,J =
6.5 Hz,H-18) ;°C NMR (125 MHz,CDCl;)§:174. 1
(C-1),34.6(C-2),25.2(C-3),27.4(C4) ,29.3(C-
5),29.6(C-6),29.8(C-7),27.4(C-8),130.3(C-
9),128.2(C-10),25.8(C-11),128.3(C-12),130. 4
(C-13),27.4(C-14),29.4(C-15),31.8 (C-16),
22.8(C-17),14.3 (C-18),60.4 (C-19),14.4 ( C-
20) ., FCHR xR, S E AL R I R 2 g
(ethyl linoleate) ,

wEW 17 H{@KAKSH NMR (400 MHz,
CDCl,)8:5.37(4H, m,H-9,10,12,13) ,4. 11 ~4.23
(2H,m H-19),3.93(1H,m,H-20),3.70(1H,dd, J
= 11.4,3.5 Hz,H21a) ,3.60 (1H,dd,J = 11.4,
5.8 Hz,H-21b),2.77(2H,t,] = 6.2 Hz,H'-11),
2.35(2H,t,J = 7.5 Hz,H'-2),2.03(4H, m, H-8,
H-14),1.63 (2H, m,H’-3),0.88 (3H,t,J = 5.7
Hz,H-18) ;" C NMR (100 MHz, CDCI;) §:174. 4 ( C-
1),130.0 (C-12),129.7 (C-13),128.1 (C-10),
127.9(C9),70.3 (C-20),65.2 (C-19),63.4 (C-
21),34.2(C-2),31.9(C-16),29.8-29. 1(C-17,C-7,
C-6,C-5,C4),27.2(C-8,14),25.6 (C-11),24.9
(€-3),22.6(C-17),14.1(C-18) , 53¢k "™ %t &,
e EiZAEYIH 1-linoleoylglycerol ,

& 18 LK AR.'H NMR (400 MHz,
CDCL,)$:7.29 (1H, m,H-5") ,7.21 (1H, m, H4") |
7.20(1H,d,J = 7.4 Hz,H-3"),7.14(1H,d,J =
7.4 Hz,H-6") ,4.64 (2H,s,H-7") ,3.83(2H,t,J =
6.4 Hz,H-1),2.85(2H,t,J = 6.4 Hz,H2);"C
NMR (100 MHz, CDCl, ) $:65.2(C-1),39.1(C-2),
139.0(C-1"),141.2(C-2") ,128.3(C-3") ,125.2(C-
4'),127.7(C-5"),128.8(C-6"),63.5(C-7"), 53X
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TR R S AL A R 2- (2 R ) -2
fi2 (2-(2-hydroxylmethyl-phenyl ) -ethanol ) ,

WEWY PEfEE, 2 TLC Z R0 [R
FOURTF 51 TR (gallic acid) b HE S R, (—
BB RGP gallic acid,

HEM20 FEFEER, 2 TLC Z R [E 7
RGJEIT 5B TR LM (ethyl gallate) Brififnr R,
{H—2 M EE YN ethyl gallate,

S 30k
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