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Abstract

LH-20 column chromatography. Their structures were identified by spectroscopic analysis as: lupeol (1), lupeone

Thirteen compounds were isolated from the stem bark of Bombax ceiba L. by silica gel, and Sephadex

(2), betulinic acid(3), zeorin(4) , oleanolic acid(5), 3-oxooleanolic acid(6), cleomiscosin A(7), ( %) -lyonires-
inol(8) , desmosterol(9) , stigma-3, 6-dione(10), ( +) -lasiodiploidin( 11) , aurantiamide acetate(12), and (2S,
3S,4R, 10E) -2-[ (2R) -2-hydroxytetracosanoylamino| -10-octadecene-1, 3, 4-triol (13) . Among them, compounds
3.4,6,7-13 were isolated from this plant for the first time.
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[ (2R ) -2-hydroxytetracosanoylamino | -10-octadecene-
1,3,4-wiol(13) , Hh k54 3,4,6,7 ~13 ¥k
MNZAEY) h o B2

1 XEE5HH

X4 B s W H 2o 5000 5E X Bruker
AV-500 Fl AV-300 B A% i 3 % 15 Agilent 1100
Series LC/EST B REL R Y (£ E Agilent A T]) ;
PO Ak S (F B Ve AL D)) 5 W2 00 3% ik I
GF,s, (M0 & 16 W55 T ) ; Sephadex LH-20 ( 3
Pharmacia 2 7] ) ; ODS (40 ~ 63 m, 7% E Merck 2
A]) s MCI HP-20 ( H A< =224k 4 1)) 5 D101 K AL
RENE CRET S TARA ) o B R 12
T4l

ARAFRE e (74 ] P EAR, SR AL T[] : 2014 4F
6 J) i) P A AR A Hh 2 7l A PR 2 T 4
fit, 28 b [ 245 R} R A e AR B R SO 58 8 S R
( Bombax ceiba L. ) ¥ J7 , kA< (L5 140924 ) 177X
T E R R RIR A BT =

2 RESEAE

IR B T2 4 18 ke, 3T, il 95% &
B 120 L iR E 4R B, 5 IR I8 DA, U 1 vik 4
IR (2.8 kg) , MK TR, MU T A ik
ik U AR R R A, SR AR SRR A Ve 4 IR
B, EAETHRER (200 ~300 H ) AL, RLS-H B
JEVEE (1002 1—1: 1) , S 47-H i (100: 1) P i &8
f AL Sephadex LH-20 #F €435 73 2§ 4lifk, LA A4
-2 BR O TR (20 1) BRI, 74 2465 %) 1 (800
mg) ,2(10 mg) ; PO P5-HIEE(50: 1) P lid s 2o ik
Ji¢ Sephadex LH-20 A1 €5,3% 73 25 4iifk, Lh A7 i k-2
PR R (100 1) YEIBE, 75 24654 3 (10 mg) , 10
(1.377 g) s JGA7-H I (200 1) e B AL 28 Ak e
Sephadex LH-20 ¥ 4,3i% 43 &5 4l Ak, LA il k- £ IR
CBR(S 1) Ve, 7521659 4(5S mg) ,6(10 mg) ,
11(8 mg) ,12(10 mg) ; PEE N5 - A (10 1) P AT
(L ZREIL  Sephadex LH-20 A% (4,38 /3 & 2lifk, L A1
M- IR OB (2: 1) Ve, 142k &4 5(20 mg) ,
7(20 mg) ,8(5 mg) ,9(150 mg) ,13(4 mg) .,

3 HHMERE

a1l HETLEMKE A, ESI-MS m/z:427[ M +

H]* %34 H NMR, "C NMR {5 B e b &4 1 151X
7 CyHsO,'H NMR (300 MHz, CDCL, ) §:3.19(1H, m, H-
3),2.38(1H,dt,J =6.0,11.0 Hz, H-19),0.83 (3H, s, H-
23),0.91(3H,s,H-24),0.94(3H,s,H-25) ,0.97(3H,s, H-
26),1.03(3H,s,H27),1.26 (3H,s,H-28) ,4.57 (1H,d,
J=3.0 Hz,H29a) ,4.69 (1H,d, J =3.0 Hz, H-298),1. 68
(3H,s,H-30) ., C NMR (75 MHz, CDCL, ) §:40.0 (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),50.5(C9),37.2(C-10),21.0
(C-11),27.5(C-12),38.1(C-13),42.8(C-14),29.7 (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),38.7(C-22),28.0(C-23),16. 1
(C24),16.0(C25),14.6 (C26),15.4(C27),18.0(C-
28),109.3(C-29),19.3(C-30), 53k 6% R, L2k
G 1 238 S (lupeol )

o2 HETERH KR, ESI-MS m/z:425[M +
H]* %34 H NMR, "C NMR {5 B, e b &4 2 151X
CyH,;0,'H NMR (300 MHz,CDCL,) §:0.80(3H,s,H-23),
0.85(3H,s,H-24) ,0.94(3H,s,H25),1.00(3H,s,H-26) ,
1.03(3H,s, H-27),1. 11 (3H,s, H28),4.85 (1H, s, H-
29a) ,4.72(1H,s,H-298) ,1.73(3H,s,H-30) ,"*C NMR(75
MHz,CDCl, ) §:39.7(C-1),35.6(C2),217.8(C-3) ,49.5
(C4),56.2(C-5),19.5(C-6),35.1(C-7),41.0(C=8),
51.2(C9),37.0(C-10),22.5(C-11) ,26.8(C-12),35. 1( C-
13),42.3 (C-14),28.0(C-15),35.6 (C-16),44.5 (C-17)
49.8(C-18),48.6(C-19),152.3(C-20),29.0(C-21),41.5
(C22),26.8(C-23),21.2(C24),15.9(C-25),15.9(C-26) ,
14.8(C-27),17.3(C-28),111.2(C-29),19.5(C-30), 53¢
BRL7 I RE, S e A5 2 2 2P bt S (lupeone )

bt 3 JCOEIRSGE o ESI-MS m/z:457 [ M +
H] " %34 H NMR, " C NMR {5 B, b &4 3 1o 15X
CyH,s 0,."H NMR (300 MHz, C;D;N) §:3.47 (1H, m, H-
3),0.80(3H,s,H-23),0.98 (3H,s,H-24),1.04(3H, s, H-
25),1.04(3H,s,H-26) ,1.20(3H,s,H-27) ,4.92(1H,br. s,
H-29¢) , 4.74 (1H, br.s, H-298), 1.76 (3H, s, H-30),
“C NMR(75 MHz,C,D,N)§:38.8(C-1),27.6(C-2),77.4
(C-3),38.8(C4),55.9(C-5),18.0(C-6),34.1(C-7),
40.4(C-8),50.2(C9),37.9(C-10) ,20.5(C-11) ,25.4(C-
12),38.5(C-13),42.1(C-14),29.5(C-15),30.5(C-16) ,
55.9(C-17) ,47.0(C-18) ,49.0( C-19),150.6(C-20) ,32. 1
(C-21),36.8(C22),27.9(C-23),15.7(C24),15.6( C-
25),15.6 (C26),14.2 (C27),178.1 (C-28),109.2 ( C-
29),18.7(C-30) , H3CHR[8 )X, Stk &W 3 y H e
NETZ ( betulinic acid) .

et ad HETERB AR, ESI-MS m/z:443[ M -
H] ™, 24" H NMR,“C NMR 5 8, @ e &4 4 1953 75X
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2 CyHy, 0, ,'H NMR(300 MHz, CDCl,) 6:3.97 (1H,br. s,
H-6),1.22(3H,s,H23),1.02(3H,s,H24),0. 88 (3H,s,
H-25),1.05(3H,s,H-26) ,0.98 (3H,s,H-27) ,0.77(3H,s,
H-28),1.16(3H,s,H-29) ,1. 19(3H,s,H-30) ., C NMR(75
MHz,CDCl, ) 8:40.5(C-1),18.3(C2),43.9(C-3),33.7
(C4),61.2(C-5),69.3(C-6),45.7(C-7),43.0(C=8),
49.6(C-9),39.5(C-10),21.2(C-11),24.1(C-12),50.0
(C-13),42.0(C-14),34.5(C-15),22.0(C-16) ,54.2 ( C-
17) ,44.1(C-18) ,41.4(C-19),26.6(C-20),51.2(C-21),
73.9(C-22),36.8(C-23),22.2(C-24),17.1(C-25),18.6
(C26),17.2(C27),16.1(C-28),28.9(C-29),30.9 (C-
30) o HICHRL9 DX IR, B G 4 R B (zeorin) .

WA HS BAEMITERMH K, ESI-MS m/z:455[ M -
H] ™, 254 H NMR, " C NMR {58, B k54 5 1945750
1 CyoH,0,,'H NMR (300 MHz,CDCL, ) 6:3.21(1H,m, H-
3),5.28(1H,br. s,H-12) ,2.82(1H,m,H-18) ,0. 92(3H, s,
H-23),0.76(3H,s,H-24) ,0. 78 (3H,s,H-25) ,0.93(3H,s,
H-26),1.14(3H,s,H-27) ,0.90(3H,s,H-29) ,0.99(3H,s,
H-30) .,”C NMR (75 MHz, CDCl, ) 5:38.4 (C-1),27.2(C-
2),79.0(C-3),38.7(C4),55.2(C-5),18.3(C-6),32.6
(C-7),39.3(C-8),47.6(C9),37.0(C-10),23.0(C-11),
122.6(C-12),143.6 (C-13),41.6 (C-14),27.7 (C-15)
23.4(C-16),46.5(C-17) ,41.0(C-18),45.9(C-19),30.6
(C20),33.8(C-21),32.4(C-22),28.1(C-23),15.3(C-
24),15.5(C-25),17.0(C-26) ,25.9(C27),182. 1 (C-28),
33.0(C-29),23.5(C-30) . HCHR[10] X/, SE b5 5
R FFELRBR (oleanolic acid)

o 6 RS . ESI-MS m/z: 453 [ M -
H] ™, 254" 'H NMR,”C NMR {58, #4549 6 1943750
i CyuHy O ' H NMR (300 MHz,CDCl, ) 8:0.71(3H,s, H-
18),0.97 (3H,s,H-19) ,0.94(3H,d,J =6.6 Hz, H-21)
0.85(3H,d,J=6.6 Hz,H-26),0.83(3H,d,J =6.3 Hz, H-
27),0.86(3H,t,H-29) ,” C NMR (75 MHz, CDCL, ) §:36. 8
(C-1),32.4(C-2),217.6(C-3),39.1(C4),55.4(C-5),
19.6(C-6),33.8(C-7),39.3(C-8),47.4(C-9),46.9 ( C-
10),23.6 (C-11),122.4 (C-12),143.7 (C-13),41. 8 ( C-
14),32.2(C-15),21.4(C-16) ,46.6 (C-17) ,41. 1 (C-18)
45.9(C-19),30.7(C-20),32.4(C-21),26.5(C22),27.7
(C23),15.0(C24),15.0(C-25),17.0(C-26),25.8 (C-
27),183.0(C-28),33.0(C-29),23.0(C-30), S53cHk[11]
YR, B ELE W 6 Sh 3-oxooleanolic acid,

AT BT ERMH K, ESI-MS m/z:385[ M -
H] ™ %34 H NMR, "C NMR {5 B e b &4 7 151X
3 CpoHy3Og ' H NMR (300 MHz,C;D;N) 6:6.41(1H,d,/ =
9.6 Hz,H-3) ,7.71(1H,d,J =9. 6 Hz,H4) ,6.70( 1H,s, H-
5),7.39(1H,s,H2") ,7.26(1H,d, J=8. 1 Hz,H-5") ,7.33

(1H,d,J=8.1 Hz,H-6'),5.55(1H,d,J =7.8 Hz,H-7"),
3.774.44(3H, m, H-8',9'),3.69 (3H, s, 6-OMe ) , 3. 77
(3H,s,3'-OMe) ,"*C NMR(75 MHz,C;D;N)8:161.0(C-2) ,
116.8(C-3),144.5(C4),101.3(C-5),146.6(C-6),138.6
(C-7),133.3(C-8),139.6(C9),112.5(C-10),127.8(C-
1'),112.1(C2"),149.0 (C-3"),149.3 (C4"),114.0 ( C-
5'),121.9(C-6"),180.4(C-7") ,77.3(C-8') ,61.2(C-9"),
56.2(3'-OMe) ,56.0(6-OMe) , 5 3CHk[ 12 ] X8, %21k
A7 N cleomiscosin A,

o8 Htst i, [all = £0°(c =0.025,MeOH) ,
ESI-MS m/z:421[M +H] * ,%:4"H NMR,"”C NMR {2 &, #f
FAE Y 8 (194r F X K CuH,,0, ' H NMR (300 MHz,
CD,0D) §:6.40(2H,s,H-2,6) ,4.33(1H,d,J =5.4 Hz, H-
7),1.99(1H,s,H-8) ,3.61(2H, m,H9«,9%") ,3.51 (2H,
m,H-98,98") ,6.61 (1H,s, H2') ,2.72 (1H,dd, J = 15.0,
4.8 Hz,H-7a'),2.59 (1H,dd, J = 15.0,11. 4 Hz, H-78"),
1.64(1H,s,H-8"),3.76 (6H,s,3,5-OMe) ,3. 88 (3H,s,3'-
OMe) ,3.40(3H,s,5'-OMe) ,*C NMR (75 MHz,CD,0D)§:
139.2(C-1),105.6(C-2),147.6(C-3),133.2(C4),147.6
(C-5),105.6(C-6),40.1(C-7),46.7(C-8),62.9(C9),
128.8(C-1"),106.4 (C2'),147.3 (C-3"),137.9(C4"),
146.3(C-5") ,124.9(C-6") ,32.1(C-7"),39.5(C-8") ,65. 4
(C9'),55.4(3,5-OMe) ,55.2(3'-OMe) , 58.8 (5'-OMe) ,
ECHRI 13 IR, %E b 59 8 (£ ) -lyoniresinol ,

eh9 HEOTLERB A, ESI-MS m/z:413[ M +
H] "' 24" 'H NMR,"C NMR 55, @& 9 19537
C,0H,s0."H NMR (300 MHz,CDCl,) §:5.13(1H,d,J =9.0
Hz,H-1),5.04(1H,d,J=9.0 Hz,H2),3.52(1H,m, J =
10.5 Hz, H-3),5.35(1H,d,J = 6.0 Hz, H-6),0.68 (3H,
br. s,Me-18),1.01 (3H, br. s, Me-19) ,0.92 (3H,d, J =6.0
Hz,Me-21) ,0.86(3H,d,J =7.2 Hz,Me-26) ,0.81(1H,d,J
=6.0 Hz, Me-27),0.86 (1H,d, J = 6.0 Hz, Me-29) ,"” C
NMR (75 MHz,CDCI,)5:138.3(C-1),129.3(C-2),71.8(C-
3),42.3(C4),140.8(C-5),121.7(C-6) ,29.2(C-7) ,31.7
(C-8),50.1(C-9),36.1(C-10),21.1(C-11),37.3(C-12),
39.8(C-13),56.8(C-14) ,24.3(C-15),28.2(C-16),56. 1
(C-17),11.8(C-18),19.4(C-19) ,34.0(C20),18.8 ( C-
21),31.9(C-22),26.1(C-23) ,45.8(C-24),28.9(C-25),
19.0(C-26),19.8(C27),23.1(C-28),12.0(C-29), H3r
BRL 14 X5 HR, S E A 9 Dyt S 1 ( desmosterol ) .

A4 10 FETEERB AR, ESI-MS m/z:429[ M +
H]* 24 'H NMR,C NMR {5 B, B L &9 10 195+
R C,0H,; 0,.,"H NMR (300 MHz, CDCL, ) §:0.71(3H,s, H-
18),0.97 (3H,s,H-19),0.94 (3H,d,J =6.6 Hz, H-21),
0.85(3H,d,J =6.6 Hz,H-26) ,0.83(3H,d,J =6.3 Hz, H-
27),0.86(3H,t,H-29) ., C NMR (75 MHz, CDCl, ) §:38.0
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(C-1),39.4(C-2),209.0(C-3),37.0(C4),57.5(C-5),
211.2(C-6),46.6(C-7),37.4(C-8),53.5(C9) ,41.2(C-
10),21.7(C-11),38.1(C-12),43.0( C-13),56.1(C-14) ,
24.0(C-15),28.0(C-16),56.6(C-17),12.5(C-18),12.0
(C-19),36.0(C-20),18.7(C-21),33.9(C-22),26.1(C-
23),45.8(C-24),29.2(C-25),19.8(C-26),19.0(C-27),
23.1(C-28),12.0(C-29) ., H3CHk[15] X &, @&
10 2 5 §5-3,6-XL[H ( stigma-3 ,6-dione) ,

A 11 68 T BRI 2R, W B 19 - 2 T S o i
6, [all = +6.9°(c =1.0,MeOH) , ESI-MS m/z:293
[M+H]" 224" H NMR,“C NMR {5 B, e b A9 11 1
¥ C,,H,,0, .,"H NMR (500 MHz,CD,0D) §:5.27(1H,
m,H-3),1.92(1H, m, H4«), 1.65 (1H, m, H48), 1. 67
(1H,m,H-5«),1.38 (1H, m, H-58) ,1.42 (2H, m, H-6) ,
1.46(1H, m, H-7) ,1.33 (1H, m, H8«) , 1.26 (1H, m, H-
88),1.62(2H,m,H9) ,2. 66(1H,m,H-10a) ,2. 49 (1H,m,
H-10B) ,6.23(1H,d,J=1.5 Hz,H-12) ,6.24(1H,d,J =2.0
Hz,H-14),1.32(3H,d,J =6.5 Hz,H-17),3.75(3H, s, 15-
OMe) ,"”C NMR(125 MHz,CD,0D)8:168.7(C-1),72.2( C-
3),32.4(C4),21.3(C-5),26.4(C-6),24.2(C-7),25.5
(C-8),30.0(C9),30.4(C-10),143.1(C-11),108.2( C-
12),157.3(C-13),97.0(C-14),158.0 (C-15) ,117.9 ( C-
16),19.5(C-17),55.9(15-0Me) , 53Rk 16 ] X} 1R, %22
A 11 H( +)-lasiodiploidin,,

oy 12 [HETERE AR, ESI-MS m/z:467[ M +
Na]* 254 'H NMR, " C NMR {5 B, 85 (b A9 12 15
#; €, HyO,N, ,' H NMR (500 MHz, CDCl, ) §:2.02(3H,s,
H-1),3.94,3.82(2H,dd,J =11.5,4.5 Hz,H-3) ,4.35(1H,
m,H4),5.94(1H,d,J =8.5 Hz,5-NH) ,4.76 (1H, m, H-
7),6.72(1H,d,J =7.5 Hz,8-NH) ,3.22(1H,dd, J=13.5,
6.0 Hz,H-10a),3.06 (1H,dd, J = 14.0,8.5 Hz, H-108),
2.75(2H,m,H-11),7.71(2H,m,H-2",6") ,7. 44 (2H ,m, H-
3',5"),7.52(1H,m,H4") ;7.22 ~7.31(5H,m,H-2" ~6") ,
7.07(2H, m, H-2" ,6") ,7.13 ~7.21 (3H, m, H-3" ~ 5")
C NMR( 125 MHz,CDCl;)§:20.7(C-1) ,170.7(C-2) ,64.6
(C-3),49.5(C4),170.2(C-6),55.0(C-7),167.1(C9),
38.4(C-10),37.4(C-11),133.7(C-1"),127.0(C-=2",6"),
128.6(C-3",5") ,131.9(C4") ,136.7(C-1") ,129. 1 ( C-2",
6"),128.8(C-3",5") ,127. 1(C4") ,136.6(C-1") ,129.3( C-
27.6"),128.6 (C-3",5") ,126.7(C4") . F3c@k[17] %
18, %2 b5 12 4 aurantiamide acetate,

A 13 HETOE R R . VR IR - B 1 S5 ] ik
46, [al]d = +9.2°(c =0. 61, pyridine) , ESI-MS m/z:680
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