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[ Abstract ] Objective;: To study the chemical constituents in the Gonostegia hirta. Method: The
constituents were isolated by column chromatography and their structures were elucidated by physicochemical

properties and spectroscopic analysis. Result: Nine compounds were isolated from the plant and identified as -
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sitosterol (1), B-daucosteol (2), sucrose (3), epifriedelanol (4), friedelin (5), friedlane (6), oleanolic acid
(7), pomolic acid (8), hederagenin (9). Conclusion: All the compounds are obtained from this plant for the

first time.
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AT ELS MR EA Y 4(45 mg) LGP 5(50
mg) . Fr.3 HIPIER 5, b OEAR A A (200 ~ 300
B, Al -y B &R (300 1 ~ 10 1) BREE TR, SR
J P A B 445 b A5 3 1 60k AR AR AL A ) 6 (65
mg) . Fr.4 Z1EAH (200 ~300 H) fif K+ ODS 4,
AW 2(35 mg) o L FR TR AR H S - H B (80:
1~0: 1) BEREVEIE, 753 5 N4, IR Bk &9 8
(35 mg) . #7433 LEIEAH(200 ~300 H ) fik AT 145
4 Sephadex LH20 , 548k &4 7(16 mg) , H4r 4
L IEAH (200 ~ 300 H) fE B A, A D7-H B AR R
(12: 1 ~1: 1) BEAT B BEBEGE , 75 24L& 9(10 mg) o
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3 GHETE

EW 1 JEsRE S (B ) ,mp 137 ~ 139
C 5 ZAMTH R R T 298, 10% B iR - £ B b {1
F) 5 % 41 4, ,'H-NMR ( CDCl,, 600 MHz) §:5.34
(1H,d,J =5.21 Hz,H-6),3.53 (1H,m,3-H),1. 06
(3H,s,19-CH,) ,0.98(3H,d,J =6.4 Hz,21-CH, ),
0.88(3H,t,J =7.6 Hz,29-CH,),0.81(3H,d,J =
2.0 Hz,27-CH,),0.78(3H,d,J =2.0 Hz,26-CH, ),
0.67(3H,s,18-CH,) ,"”C-NMR( CDCI,, 150 MHz)§:
36.8(1-C),31.3(2-C),71.6 (3-C),45.5(4-C),
140.5(5-C),121.5(6-C) ,31.4(7.8-C),50.0(9-
C),36.4 (10-C),20.8 (11-C),39.5(12-C),41.9
(13-C),56.7 (14-C),24.1(15-C),27.8 (16-C),
56.0(17-C),11.6 (18-C),19.3 (19-C),36.1 (20-
C),18.6(21-C),33.5(22-C),25.8(23-C), 31.5
(24-C),29.1(25-C),19.9(26-C),19.0(27-C),
24.5(28-C),12.0(29-C) . Db I %4l 5 SCHk 4l 38
[6-7 18U — 30, B e e b 59 1 ok -4 B BE

&2 HEJEE I # KR (CHCL-CH,0H) ,
mp 28 ~ 287 C; TLC $4MT (254 nm) T JCW Ik, fiE
JOE W22 BRI 5% Vi B R - £ BV R 0 2K 41 A, ESI-
MS:m/z577[M +H] " ,599[M +Na]", 575[ M -
H] A X2 7 i & o 576,  H-NMR, (C,D,N, 600

. 83 .



520 5 2 1)
2014 4E 1 A

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol.20,No.2
Jan. ,2014

MHz) 6:5.35(1H,brs,6-H) ,5.07 (1H,d,J =7.68
Hz,1'-H) ,4.59(1H,dd,J =2.58 Hz,2.58 Hz,6 a-
H),4.44 (1H,dd, J =5.52 Hz,5.10 Hz,6'b-H) ,
4.30(2H,t,J=11.6 Hz) ,4.07(1H,t,J =8.0 Hz),
3.98(1H, m,H-5),2.74(1H,dd, J =13.2 Hz,2.4
Hz,H-3),1.00(3H,d,J = 6.24 Hz,19-CH,),0.96
(3H,s,21-CH,) ,0.91(3H,d,J = 1.2 Hz,29-CH,) ,
0.87(3H,d,J =1.0 Hz,27-CH,),0.84 (3H, s, H-
26),0.66 (3H, s, 18-CH, ) ,"” C-NMR ( C,D,N, 150
MHz) §:37.5(1-C),30.2(2-C),78.1(3-C),39.3
(4-C),140.8(5-C),121.8(6-C),32.1(7.8-C),
50.2(9-C),36.2(10-C) ,21.3(11-C),39.8(12-C),
42.4(13-C),56.6(14-C),24.3 (15-C),28.4 (16-
C),56.0(17-C),12.1(18-C),19.1(19-C),36.7
(20-C),19.0(21-C),34.0(22-C),26.2 (23-C),
46.0(24-C),29.3(25-C),19.2(26-C),20.0 (27-
C),23.2(28-C),12.0(29-C),102.7(1'-C),75.2
(2'-C),78.3(3'-C),71.5(4'-C) ,78.0(5'-C) ,62. 6
(6'-C) o HAEHR S50k 8 ] A —5, ke s
Y2k B-tHE M.

a3 AEIRSE (PR, 5% TKE
Php | ELEIMR . mp: 182 ~ 184 °C, ESI-MS: m/z
365[M +Na] " ,341[ M - H] ™ o H 5 B0 IR 5
LR A, ZRE R RERIT, 5 1% T 5% R
WA IR K, Bt M REEEAE, IR A&
AT R, BOEEEY 3 R,

G4 Jo kR oRE & (E ), mp:233 ~
235 C, ESI-MS:m/z 429 [M + H]* 451 [ M +
Na]",427 [M - H] ;@i & H A X 55 7 i & 4
428,'H-NMR ( CDCl, , 600 MHz) 5:0.86 (3H, s, 25-
CH,),0.93(3H,d,J =7.8 Hz,23-CH,) ,0.94 (3H,
$,24-CH,),0.96 (3H,s,30-CH,),0.99 (3H, s, 26-
CH,) 0.99(3H,s,29-CH,),1.01 (3H,s,27-CH, ),
1.17(3H,s,28-CH,),1.74 (1H,d, J = 12.8 Hz,6-
H),1.89(1H,m,1-H) ,3.73(1H,s,3-H) ,"” C-NMR
(CDCI,,150 MHz)§:16.4 (1-C),32.3 (2-C),72.8
(3-C),49.2 (4-C),37.8 (5-C),41.7 (6-C),17.5
(7-C),53.2 (8-C),37.1 (9-C),61.4(10-C),35.3
(11-C),30.6 (12-C),38.4(13-C),39.7(14-C),
32.8 (15-C),36.1(16-C),30.0 (17-C),42.8 (18-
C),35.6(19-C),28.2(20-C),35.0 (21-C),39.3
(22-C),11.6 (23-C),15.8(24-C),18.2 (25-C),
18.6 (26-C),20.1 (27-C),31.8 (28-C),35.2 (29-
C),32.1(30-C) . DL E%HE 5 Sk i i 3 A —
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B MO R AR,

k& s s AR &R (A7), mp: 261 ~
263 °C, ESI-MS: m/z 427 [M + H]",449 [ M +
Na] " 425[ M - H] " #5@ H 4> T 5 i o 426, H-
NMR ( CDCl,, 600 MHz) §:0.73 (3H, s, 24-CH, ),
0.88(3H,d,J =6.6 Hz,23-CH,),0.95(3H, s, 30-
CH,),1.01 (6H,d,J = 4.4 Hz,26-CH,,29-CH, ),
1.05(3H,s,27-CH, ), 1. 18 (3H, s, 28-CH, ) , 1. 69
(1H,m,1B8-H),1.96 (1H, m, la-H) ,2.2-2.3 (2H,
m,2-H) ,2.38-2.39(1H,m,4-H) ,"” C-NMR ( CDCl, ,
150 MHz)§:22.3(1-C) ,41.5 (2-C),213.2 (3-C),
58.2(4-C),42.1(5-C),41.3(6-C),18.2(7-C),
53.1(8-C),37.5(9-C),59.5(10-C),35.6(11-C),
30.5(12-C),39.7(13-C),38.3(14-C),32.1(15-
C),36.0 (16-C),30.0 (17-C),42.8 (18-C),35.4
(19-C),28.2(20-C) ,32.8(21-C),39.3(22-C) ,6.8
(23-C),14.6 (24-C),17.9 (25-C),20.3(26-C),
18.6 (27-C),32.4 (28-C),35.0 (29-C),31.8(30-
C) o VL b 5 Sck 4 8 A — 50 B e R
AR AR

L& 6 T s R S (A - ), mp:
>250 C, ESI-MS:m/z 413[M + H] " ,435[ M +
Na]™,411[M - H] ;@i & H A X 75+ Bt i 4
412,'"H-NMR(CDCl,,600 MHz)§,  :0.73(3H,s,24-
CH,),0.87 (3H,s,25-CH,),0.88 (3H,d,J =7.0
Hz,23-CH,),0.95(3H,s,30-CH,) ,0.99(3H,s,26-
CH,),1.01(3H,s,29-CH,),1.05(3H,s,27-CH,) ,
1.17(3H,s,28-CH,) ,”" C-NMR ( CDCI, , 150 MHz)§:
22.3(1-C),41.5 (2-C),29.7(3-C),58.2 (4-C),
42.2(5-C),41.3(6-C),18.2 (7-C),52.1 (8-C),
37.4(9-C),59.5(10-C) ,35.6(11-C),30.5(12-C),
39.7(13-C),38.3(14-C),32.4(15-C),36.0 (16-
C),30.0(17-C),42.8(18-C),35.3 (19-C),28.2
(20-C),32.7 (21-C),39.2(22-C),6.8 (23-C),
14.6 (24-C),17.9(25-C),20.2(26-C),18.6 (27-
C),32.1(28-C),35.0 (29-C),31.7(30-C), VI
B 5 SCRAR I A B0 B e R R

EWT AT ERBR AR (A - E) ,mp:
305 ~307 °C;ESI-MS:m/z 457[M + H] " ,479[ M +
Na]",455[M - H] ™ ; #f & H A X 45+ it & 4
456,'H-NMR( CDCI, ,600 MHz)§,  :0.74(3H,s,23-
CH,),0.76 (3H,s,24-CH, ), 0.89 (3H,25-CH, ),
0.91 (3H,s,26-CH,),0.93 (3H,s,29-CH,), 1.00
(3H,s,30-CH,),1.15(3H,s,27-CH, ) ,2. 72 (2H,
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m,11-H),2.82(1H, m,18-H) ,3.24 (1H, dd, J =
10.4,5.2 Hz,3-H), 5.25(1H,brs,12-H) .” C-NMR
(CDCI,,150 MHz) §:37.1(1-C),27.2(2-C),78.9
(3-C),38.4(4-C),55.2(5-C),18.3(6-C) ,32.4(7-
C),39.2(8-C),47.4(9-C),37.2(10-C),22.3(11-
C),122.4(12-C),144.1(13-C) ,41.2(14-C),27.5
(15-C),23.1(16-C),46.5(17-C),41.1(18-C),
45.7(19-C),30.7 (20-C),33.7(21-C),32.5(22-
C),28.0(23-C),15.5(24-C),15.3(25-C),17.2
(26-C),26.0(27-C),184.6(28-C),33.2(29-C),
23.2(30-C) . A _F%0H -5 SOk a8 S A — 300 ik
Y0 N TR R

a8 MBI ERBAR(HEE),mp:301 ~
303 °C;ESI-MS:m/z473[M +H] " ,495[M +Na] *,
A71[ M - H] ™5 g 2 H A0 X 40 7 i & o 472, H-
NMR ( DMSO-d,, 600 MHz) §,,:0.70 (6H,d, J =
12.78,23-CH, ,24-CH, ) ,0.85 (3H,d, J = 6.72,30-
CH,),0.87(3H,s,25-CH,),0.91(3H,s,26-CH,) ,
1.08 (3H,s,27-CH, ), 1.29 (3H,s,29-CH, ) , 2. 37
(1H,s,18-H), 3.01 (1H,m,3-H),3.72(1H,s, 19-
OH) ,5,4.26(1H,d,J=5.16 Hz,3-OH) ,5. 17(1H,
brs, 12-H ), 11.81 ( 1H, s,-COOH ).,"” C-NMR
(CDC,,150 MHz)$8:38.6 (1-C),27.5(2-C),77.4
(3-C),38.9(4-C),55.3 (5-C),18.6(6-C),33.2
(7-C) ,40.0 (8-C),47.2(9-C),37.0 (10-C),23.6
(11-C),127.3 (12-C),139.113-C),41.6 (14-C) ,
28.7 (15-C),25.6 (16-C),47.4(17-C),53.7 (18-
C),72.1 (19-C),41.9(20-C),26.9 (21-C),37.7
(22-C),28.6 (23-C),16.7 (24-C),15.6(25-C),
17.1(26-C) ,24.4(27-C) ,179.4 (28-C) ,26.4 (29-
C),16.5(30-C). DL %5 Sk fig 18 A —
B R N SRR

a9 HEIERMBAR(HE), mp:312 ~
314 °C ;TLC 7£ £ 48T (254 nm) R L& UL, 365 nm
T %% 96, I % F DMSO Mk g, ESI-MS:m/z 473
[M+H]",495[M +Na] " 471[ M - H] ;8 HAH
X4 F ik 472, H-NMR ( DMNSO-d, , 600 MHz)
8,,:0.54 (3H,s,25-CH,),0.72 (3H,s,29-CH,) ,
0.87(9H,s,26-CH, ,27-CH, ,30-CH,) ,1. 10 (3H,s,
24-CH,),2.74(1H,d,J =10.32,18-H) ,3.07 (1H,
d,J=10.44,3-H) ,3.42(2H, m,23-CH,-) ,§, 4. 15
(1H,s,23-0H) ,4.39(1H,s,3-0H) 5. 16 (1H, brs,
12-H) ,"” C-NMR ( CDCl,, 150 MHz) §:38.4 (1-C),
27.0(2-C),70.8 (3-C),42.3(4-C),46.9(5-C),

18.0(6-C),32.6 (7-C),39.3(8-C),47.6(9-C),
36.8(10-C),23.8(11-C) ,122.0(12-C) ,144.3 (13-
C),41.8 (14-C),27.7 (15-C),23.4(16-C),45.9
(17-C) ,41.3 (18-C),46.2 (19-C),30.8 (20-C),
33.8(21-C),32.5(22-C),65.0(23-C), 13.1 (24-
C),15.9 (25-C),17.4(26-C),26.1 (27-C),179.1
(28-C),33.3(29-C),23.1(30-C), LI %5
BRI AR — Y RO R R T,
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