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Chemical constituents in two species of | ndigof eralLinn.
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Abgract : Objective  To study the chemical constituents in Indigofera carlesii and I. Kkirilowii.
Methods Compounds were isolated and purified by solvent extraction, slica gel column chromatography ,
macroporous resin column chromatography , and re-crystallization Their structures were identified on the
bassof NMR, MS sectral data and co- TL C with authentic samples Results Eleven compounds were
isolated and identified: 3-Oa-L-rhamnopyranosyl- (1 —2)-[3- D-galactopyranosyl- (1 —-3) J€-L-arabinopyr-
anosyl oleanolic acid-28- 06 -L-rhamnopyranosyl- (1 —4)$- D-glucopyranosyl- (1 —6)-D-glucopyranosyl
ester () ,friedelin (), mbutyl- D-fructopyranoside ( ) from the rootsof I. carlesii; alangiosde A
() ,isorhamnetinr3-Orutinoside () fromthe leavesof I kirilowii; ethyl linoleate ( ) , a mixture of
octadecyl , eicosyl , docosyl , and tetracosyl caffeate () , 1-monopalmitin ( ), 3-acetyloleanolic acid
(), glucosyringic acid () , and hesperidin ( ) from the rootsof I. kirilowii. Conclusion All comr
pounds are reported from the plants of IndigoferaLinn for thefirst time, and thisisthefirst report for
the two natural compounds of triterpenoid saponin (compound ) and megastigmane type sesquiterpenoid
(compound ) from the plantsof IndigoferaLinn
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rhamnopyranosyl- (1 - 2)-[B- D-galactopyranosyl-
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: ( ), mp 162
"H-NMR(CsDsN)3 :0.86 0.88 0.88 1 07 1 10
119 1 23( 3H,s,7x-CHs) ,3 29(1H ,dd,J =
35,11 5 Hz,H-3) ,539(1H ,br s, H-12) ,4 85
(1H,d,J=55 Hz,AraH-1) ,6 08 (1H, br s,
Rha-H-1) ,1 61 (3H,d,J =6 0 Hz,Rha-H-6) ,
501(1H,d,J=80 Hz, Ga-H-1) ,6 22 (1H ,d,
J=75 Hz,GQci-H-1) ,4 97(1H,d,J=75 Hz,
Gc- H-1) 5 82(1H ,br s,Rha-H-1) ,1 70(3H ,d,
J =6 0 Hz,Rha- H-6) ;*CGCNMR 1
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1 BGNMR  (GsDsN,125 M Hz)
Table 1 **C NM R Spectroscopic data for

compound  (GsDs N, 125 M Hz)
d be) I}
1 391 24 17. 0 5 77. 2
2 26. 6 25 15 7 6 62 2
3 88 1 26 17. 5 28 O sugar
4 39 6 27 26. 1 dci-1 95 7
5 56 1 28 176. 5 2 74. 0
6 18 5 29 31 3 78 8
7 31 30 23 7 4 71. 0
8 399 3- O sugar 5 78 1
9 48 1 Aral 104. 7 6 69 3
10 37. 1 2 75 0 Gdcrl 104. 9
11 23 8 3 81 8 2 75 3
12 122 9 4 68 1 3 76. 5
13 144, 1 5 64. 8 4 78 4
14 42 2 Rhai-1 102 0 5 77. 2
15 28 3 2 72 4 6 61 4
16 23 4 3 72 6 Rhaz-1 102 8
17 47. 1 4 74. 0 2 72 8
18 41 7 5 70. 1 3 72 8
19 46. 3 6 18 6 4 74. 0
20 30 8 Gl-1 105 3 5 70 3
21 34.0 2 72 6 6 18 6
22 32 6 3 750
23 28 2 4 70.1
'H-NMR 7 1
BCGNMR 2 , A2
: BCGNMR
BCGNMR 7] , ,
G330 838 1) ,G-280 176. 5)
, 30OH 28 COOH
BCGNMR 6 , 0 95 7
G28 COSsY
HMQC HMBC TOCSY NOESY
CH , HMBC CH
CG3 AraH-1,AraC2
Rha- H-1 ,AraG3  Ga-H-1, G28 doa-
H-1,dc-C6 dc-H-1,dc-CG4 Rha- H-1,
3oa-L- -(1 -2)-B-D-
(1 —>3) ]‘G‘L' -
28-0a - L- -(1 -4)B-D
-(1 -6)B-D- .
. ( - ) ,mp
248 250 'H-NMR(CDCI3)d:0 88(3H,d,J=

6 0 Hz,H-23) ,0. 73(3H ,s,H-24) ,0. 87(3H ,s, H-

25) ,1 01(3H,s,H-26) ,1 06 (3H,s, H-27) ,1 19
(3H,s,H-28) ,0. 96(3H ,s,H-29) ,1 00(3H ,s,H-
30) ;®*CGNMR (CDCl:)d:22 3(C1) ,415(CG2),
213 0(C3) ,58 3(CG4) ,42 2(CG5) ,41 4(CG6) ,
18 3(CG7) ,53 2(CG8) ,37.5(C9) ,59 6 (C10) ,
35 7(C11) ,30. 5(C12) ,39. 8(C13) ,38 4(C14) ,
32 5(C15) ,36 1(CG-16) ,30. 0(CG-17) ,42 9(CG18) ,
35 4(C19) ,28 2(CG20) ,32 8(CG21) ,39 3(G22) ,
6 8(C23) ,14 7(CG24) ,18 0(CG25) ,20. 3(CG-26) ,

18 7(CG27) ,32 1(C28) ,35 0(CG29) ,31 8(C30)
(8]

)

: ( ) ,"H-NMR
(CDs0D)d :3 50(2H ,m ,H-1) ,1 56(2H ,m ,H-2) ,
1 40(2H ,m,H-3) ,0 93(3H ,t ,J=7. 4 Hz ,H-4) ,
3 90(1H,d,J=10 2 Hz,H-3) ,3 62 3 84(
) .B_D_ [9]
, Rf ,
B-D-
: «C ),
DEPT COSY HMQC HMBC 'H-NMR
B“CGNMR ,"H-NMR (CD;0D)3 :
1 40,1 66( 1H, ,Hs2) ,3 80(1H, ,H-
3),1 39,1 68(1H, ,Hs4) ,1 93(1H ,m, H-
5) 5 61(1H,d,J=16 0 Hz,H-7) ,5 79(1H ,dd,
J=7.0,16 0 Hz,H-8) ,4 40(1H,qd,J=6.0,7. 0
Hz,H-9) ,1 30(3H,d,J=6 0 Hz, H-10) ,0 98
(3H,s,H-11) ,0. 89(3H,s,H-12) ,0. 81(3H ,d,J =
6.5 Hz, H-13) ,4 34(1H,d,J=75 Hz, H1),
318(1H,dd,J=75,9 0 Hz,H-2) ,3 33(2H,
,H-3 ,4) ,321(1H,m,H-5) ,3 82(1H, ,
H-6 a) ,3 66 (1H,dd,J=5 0,12 0 Hz,H-6 b) ;
“CGNMR(CDs0D)d :40. 5(C1) ,45 8(C2) ,67. 4
(C3) ,39. 9(C4) ,35 3(C5) ,78 2(C6) ,133 7(C
7) ,135 7(C8) ,78 0(CG9) ,21. 5(C10) ,25 3(C
11) ,26 2(C12) ,16 5(C13) ,102 4(C1) ,75 3
(c¢2),78 1(C3) ,71. 4(C4) ,77.9(C5) ,62 6
(Ce6) won
alangiosde A ,
(megastigmane)

: ( ) ,mp 178 181
'H-NMR(DMSO- &)d :6 22(1H ,d,J =2 0 Hz,H-
6) ,6.45(1H,d,J=25 Hz,H-8) ,7.52(1H ,dd,
J=85,20Hz,H2) 6 92(1H,d,J=8 5 Hz ,H-
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5),7.85(1H,d,J=20 Hz,H6) ,384(3H,s -
OCHs) 5 35(1H,d,J =75 Hz,H-1") ,4 42(1H,
d,J=15 Hz,H1" ,097(83H,d,J =65 Hz, H-
6”) ,3 06 3 39( ) [
, -30
: , "H-NMR
13 CGNMR [12 ,13] 7

: ( ) ,ESIFMS
m z [M —H]:431,459,487 ,515:* H-NMR (ace-
toneds)0:7 16 (1H,d,J=2 0 Hz, H-2) ,6 86
(1H,d,J=80 Hz,H5) ,7 02(1H,dd,J=2 0,
8 0 Hz,H-6) ,7. 53(1H ,d,J =15 5 Hz ,H-7) ,6. 28
(1H,d,J=160 Hz,H8) ,415(2H,t,J=65
Hz,H-1) ,.68(2H, m,H2) ,1 30 (br s,CH:
groups) ,0. 88(3H ,t ,J =65 Hz -CHs) ;®CNMR
(acetone- d6)d :126. 8(C-1) ,114 9(C2) ,145 0(C
3) ,148 1(CG4) ,114 3(C5) ,121. 8(C6) ,145 7(C
7) ,115 6 (C8) ,166. 9(C9) ,64 1(C1) ,22 7
32 0(CH: groups) ,13 7(-CHs)

[14]

( ).,mp 72 74
ESFMS mv z:331[M + H]* ,353[M + Na]* ,369
[M+ K] ;*H-NMR(CDCl3)d :4 21(1H ,dd,J =
45,12 0 Hz,H-1a) ,4 15(1H,dd,J=6 0,12 0
Hz ,H-1b) ,3 93(1H ,m,H-2) ,3 70(1H ,dd,J =
40,11 5 Hz,H3a) ,361(1H,dd,J=60,11.5
Hz,H-3b) ,2 35(2H,t,J=7.5 Hz, H2) ,1 62
(2H ,m,H-3) ,L 25 1 33(m,CH: groups) ,0. 88
(3H,t,J=7.0 Hz,H16) ;®*CNMR (CDCl5)d:
65 4(C1) ,70.5(CG2) ,63 6(C3) ,174 6 (C1) ,
34.4(C2),229 32 2(CH: groups) ,14 3(C
16') [15] ,
1-
( ) .mp 241 242

'H-NMR(CDCl3)d :4 50 (1H ,m, H-3) ,5 28 (1H,
t,J=30 Hz,H12) ,2 82(1H,dd,J=4 0,14 0
Hz,H-18) ,0 75,0. 85,0. 87,0. 91,0. 93,0. 94 ,1. 13
( 3H,s,7x-CHs) ,2 05(3H,s,H-2) ;*CGNMR
(CDCl3)d :37. 9(C1) ,23 8(C2) ,81 1(C3) ,38 3
(C4) 55 5(C5) ,18 4(C6) ,32 8(C7) ,39 5(C
8) 47.8(C9) ,37.2(C10) ,23 6(C11) ,122 8(C
12) ,143 8 (C13) ,41 8(C14) ,27.9(C15) ,23 1

(C-16) ,46 8(C17) 41 2(C18) 46 1(C19) ,30. 9
(C-20) ,34 0(C21) ,32 7(CG22) ,28 3(C23) ,16. 9
(G24) ,15 6 (G25) ,17. 4 (G26) ,26. 1 (C27) ,
183 8(CG28) ,33 3(C29) ,23 8(CG30) ,171 3(C
1) 21 5(G2) 6]

: ( ) .mp 222 242
'H-NMR(DMSO- )3 : 7. 21 (2H ,s,H-2,6) ,5 11
(1H,d,J=75 Hz,H1) ,300 5 10(

) ,379(6H,s,2 x-OCHs) ;®CNMR (DM SO
0)d :126 3(CG1) ,107. 9(G2,6) ,152 9(C3,5) ,
138 8(C-4) ,167. 6(C7) ,57. 0(2 x-OCHs) ,102 6
(C1) .74 8(CG2) ,77.3(C3) ,70.5(C4) ,78 1
(C5),61 4 (C6)

[17 18]

: ( ) ,mp 268

270 'H-NMR(DMSO-ds)d :5 49 (1H ,dd,J =
30,125 Hz,H2) ,327(1H,dd,J=120,17.5
Hz ,H-3a) ,2 76(1H ,dd,J =3 0,17. 5 Hz,H-3b) ,
6 11(1H,d,J=2 0 Hz,H-6) ,6. 13(1H ,d,J=2 0
Hz ,H-8) ,6 91(3H,m,H-2 ,5 ,6) ,4 96(1H ,d,
J=7.5 Hz,H-1") ,4 51(1H,s,H-1" ,1 07 (3H,
d,J=65 Hz,H6"”) ,3 76 (3H,s-OCHs) ,9 08
(1H,s,OH-3) ,12 01 (1H,s,0H-5) ; ®"CNMR
(DM SO- )0 :79 1(C2) ,42 7(C3) ,197. 7(C4) ,
163 7(C-5) ,97. 1(C6) ,165 8(C7) ,96 2(C8) ,
163 2(C9) ,104 0(CG10) ,131 6(C1) ,114 8(C
2) 147 1(C3) ,148 6(C4) ,112 7(CG5) ,118 6
(c6) ,100 1(C1") ,73 7(C2") ,76 9(C3") ,71 4
(C4") 76 2(C5") 66 7(C6") ,10L 3(C1") ,70. 9
(c2" ,70. 3(CG3") ,72 8(CG4") ,69 0(C5") 18 5
(C6") ,56. 4 (-OCH:)
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