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Seroidal saponinsfrom the fruits of Tribulus terrestris L .

SU Lan ,FEN G Sheng-guang ,L UA-li LI1U i ng-xue , YAN G Rui-ping ,PEI Yue-hu
(Schod of Traditional Chinese Materia Medica, Shenyang Pharmaceutical U niversity , Shenyang 110016, China)

Abgtract :Aim To study the steroida saponins congtituentsfrom thefruitsof Tribulus terrestris L. Methods
The compounds were separated and purified by column chromatography and their structures were estab-
lished by gpectrosoopic methods. Results Four compounds were ilated from thefruitsof Tribul us terrestris
L. The structures were determined as(25R)-20 ,33-di hydroxy-50 - spirostan12-one ( manogenin) -3- O-{B3-
D-glucopyranosyl- (1 - 2)-[B-D-xylopyranosyl- (1 - 3) ]3-D-glucopyranosyl- (1 - 4)-3-D-gaactopyra
nosde} (1) ,26- OB -D-glucopyranosyl- (25 R)-50-f urostan-22-methoxy-20 , 3 ,26-triol-3- O -D-glucopyrar
nosyl- (1 —2)-3-D-glucopyranosyl- (1 —4)-3-D-galactopyranosde(2) ,hecogenin-3- O-{[3-D-glucopyranosyl-
(1 -2)-[B-D-xylopyranosyl- (1 -3) ]3-D-glucopyranosyl- (1 —4)-3-D-gaactopyranosde} (3) ,26- OB-D-
glucopyranosyk (25 R)-50-furostan-20 (22)-en-12-one- 3P , 26-diol-3- O -D-glucopyranosyl- (1 —4)-3-D-
galactopyranoside(4) . Conclusion Compounds 1,2 were ilated from Tribulus for the first time and com-
pound 4 wasfound as a 25 R compound for the first time.
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(25R)-1 ,P-  -m-
)-3 O-{B-D- -
(1 -2)-[B-D- -(1 -3) 1B-D-
-(1 -4)B-D- } (1) 26-OB-D-
-(25R)-30-  -22 . i
-3 OB-D- -(1 -2)B-D-
-(1 -4)B-D- (2)

-12- (

P 26

HOy,,

RO

=-B-D-Gal*-B -D-Tlc’- B -D-Xyl
2
1 B-D-Glc

RO

R=-8-D-Gal'- B -D-GIc’- B -D-Xyl
|2

3 B-D-Glc
1
Shimadzu GCMS- QP 5050SA
Bruker AX - 300 Bruker
AX-600 (TMS )
ShimadzuLC- 8A ( 20 mm x 250 mm,
154 m)
( Tribul us terrestrisL.)
(No. 40093)
2
5 kg, , 75 %
3 , 2h

-30-{B-D- -(1 -2)-[B-D-
-(1 -3) ]-D- -(1 -4)-
B-D- } (3) 26- OB-D-
-(5R)-5-  -12- -20(22)- -P 26
-3 0B-D- -(1 -4)B-D-
(4) 1 2
: 4 25 R

R=- B -D-Gal*- B -D-Glc’- B -D-Glc

2 $.D-GIcO

R=-f-D-Gal'- B -D-Glc
4

: 309
65 g 25¢g
65 g
1(25mg) 2
(11 mg) 3(100 mg) 4(17 mg)

3

1: (
Molish ,

) ,Libermann-Bur-

chard Ehrlish

CsoHgoO2s 'HNMR(GDsN ,300 M Hz) ,

4 0:1.34(3H,d,J=6.4

Hz ,21-Me) 1.05(3H,s,18Me) 0.68(3H,d,J =

7.4 Hz 27-Me) 0.70(3H,s,19-Me) ; 4
d :5.58(1H,d,J=7.3 Hz,H

1"} 5.25(1H,d,J =7.9 Hz,H1") 5.21(1H,d,

J=8.1Hz,H1") 4.90(1H,d,J=7.5 Hz,H1)
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BGNMR(GDsN ,75 MHz) ( 1) 1

o 212.5(C12),

3 109.3(G22) 2 5:83.9(G3)
79.7(G16) 1 5 66.9(G26) ,
3
[2- 3] , 1
(BR)- ,P- -=- -1 (
)-3 O-{B-D- -(1 -2)-[B-D-
-(1 -3)18-D -(1 -4)B-D
}
2: ( ) , Libermann-Bur-
chard Molish ., Ehrish
, G2 Hgg Oos
'HNMR(GsDsN ,300 M Hz) , 4

0 :1.16(3H,d,J =7.0 Hz,21-Me)
0.98(3H,d,J =5.5 Hz,2-Me) 0.97(3H,s,18
Me 0.76(3H,s,19-Me) ; 4

0:5.28(1H,d,J=7.1 Hz,H1") 5.15
(IHd,J=7.7 Hz,H1") 4.93(1H,d,J=7.3 Hz,
H1) 482(1H,d,J=7.8 Hz,H1"), 4

2 4
B BEGNMR(GDsN ,75 MHz) (
1), 1 0 47.31
d 112.6(C22) 3 5 :70.5(G2)
84.7(G3) 8L.3(G16) 1 d 75.3
(C26) , 326
22 d 112.6, 2
[4] : 2 26 0B-D
-(BR-3- -2 - P26/ 3O
B-D- -(1 =2)B-D- -(1 -

4)B-D
3: ( ) ,Libermann-Bur-
chard Molish ,  Ehrlish
, Gso Hgo O3
'"H-NMR(GDsN ,300 MHz) : 4

5:1.35(3H,d,J =7.2 Hz,21-Me)
1.07(3H,s,18Me) 0.68(3H,d,J =5.6 Hz,2F-

Me 0.64(3H,s,19-Me) ; 4
8 :5.56(1H,d,J=7.6 Hz,H1") 5.22
(1H,d,J=7.9 Hz,H1™) 5.17(1H,d,J =8.0 Hz,
H1") 4.85(1H,d,J=7.6 Hz,H1) BGNMR

(GsDsN ;75 MHz) ( 1), 1
5 212.5(G12) 1 d 109.3(G22) ,
2 S 77.1(G3) & 79.7(G16) 1
3 67.0(CG26) , 3
HSQC HMBC  ( 1)
18 19 21 27 26 17 11

5 4.85 3 3 77.1 :
3
5 5.17 4 5 79.9
, 4
5 5.56 2
5 81.4 ,
2 5 5.22 3
5 86.7 ,
3 [5] ,
3 -3 O-{B-D- -
(1 -2 -[B-D- -(1 -3)1B-D-
-(1-498B-D }

Figuel HMBC o compound 3
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4: ( ) HRESFMS ( 2) 18 19 21 27 26 17 11
m/ z 917.475 6[M + H] * , ,
C4s H72 019 Libermann-Burchard
Molish ., Ehrlish , S 4.86 3 0 76.9
"HNMR(GsDsN ,300 M Hz) , 3
, 4 d:1.74 d 5.26 4
(3H,s,21-Me) 1.01(3H,d,J =6.6 Hz,27-Me) 0 80.1 ,
0.93(3H,s,18-Me) 0.67(3H,s,19-Me) ; 4 26 d 4.83
3 0 :5.26(1H,d,J = 26 d 75.0 , 1
7.9 Hz,H1") 4.86(1H,d,J =7.6 Hz,H1) 26
4.83(1H,d,J=7.7 Hz ,H1") 3 [6]
3 B , 4  26- OP-D- -
BCNMR(GsDsN ,75M Hz) ( 1), (25R)-m-  -12-  -20(22)- -P 260 -
1 0 212.8(C12) 2 d: 3 Of3-D- -(1 -4)B-D-
103.2(CG20) 153.2(C22) ,2 5 25 R
76.9(CG3) 83.0(C16) 1 ) , NMR
75.0(C26) , 3,26
21 , 1 4 BCGNMR 1
20 22 HSQC HMBC
OH
OH
HO 0O
HO OH
OH & &
HO
OH
Figure2 HMBC o compound 4
Tablel G NMR data of isolated compounds 1 - 4( GsDsN,75 M Hz)
Poston 1 2 3 4 Podtion 1 2 3 4
1 45.0 45.7 36.6 36.7 ' 1 103.2 103.4 102. 4 102.5
2 70. 2 70.5 29.7 29.8 2 72.5 72.7 73.2 73.4
3 83.9 84.7 77.1 76.9 3 75.5 75.5 75.6 75.5
4 33.9 34.3 34.6 34.6 4 79.5 81.0 79.9 80.1
5 44. 4 44.7 44. 4 44. 4 5 75.8 75.5 75. 4 76.0
6 27.8 28.2 28.6 28.6 6 60. 6 60. 4 60. 7 61.1
7 31.4 32.1 31.5 31.9 acd 1 104.8 105. 2 105.2 107.2

(to be continued)
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Continued Table 1
Poston 1 2 3 4 Postion 1 2 3 4
8 33.7 34.6 34.3 34.1 2 81.3 86. 1 81.4 75.2
9 55.3 54.4 55.4 55.6 3 87.0 77.8 86.7 78.7
10 37.3 36.9 36.3 36.3 4 70.4 71.8 70.5 72.3
11 38.1 21.3 38.0 38.2 5 77.6 79.0 7.7 78.5
12 212.5 39.9 212.8 212.8 6 62.9 61.8 62.5 63.2
13 55.3 41.1 55.5 57.6 Qc” 1 104.8 106. 9 104.9
14 55.7 56.3 55.9 54.2 2 76.1 76.7 76.2
15 31.5 32.1 31.7 33.8 3 78.1 78.5 78.7
16 79.7 81.3 79.7 83.0 4 71. 4 70.5 71.0
17 54.3 64.3 54.3 56. 3 5 78.5 78.3 77.7
18 16.1 16.5 16.1 14.1 6 62.7 63.2 63.0
19 12.9 13.4 11.7 11.7 Xyl™ 1 104.9 105.0
20 42.6 40.5 42.7 103. 2 2 75.1 75.1
21 13.9 16. 3 14.0 11.7 3 78.7 78.7
22 109. 3 112.6 109. 4 153.2 4 70.8 70.8
23 31.8 30.8 31.8 23.7 67.4 67.3
24 29.2 28.1 29.2 31.4 |[@¢"(Ac1 105.0 104.9
25 30.6 34.3 30.6 33.5 2 75.2 75.2
26 66.9 75.3 67.0 75.0 3 78.6 78.7
27 17.3 17.2 17.3 17.3 4 71.8 71.6
OMe 47.3 5 78.5 78.7
6 62.9 62.9
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