A % ¥ 75 A
Kor. J. Pharmacogn.
27(4) : 336~341(1996)

El7|(&EK) (Astragalus membranaceus Bunge.)
#3lo] AEe1T()

21|
[==)

—

22

= el dd8st
R GATFA, PFATY

A Study on the Constituents from the Roots of
Astragalus membranaceus ()
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Seoul 135-100, Korea

Abstract —The roots of Korean Astragalus membranaceus Bunge.(Leguminosae), As-
tragali Radix, were extracted following general methods. During these extractions, first of all,
1,2-benzendicarboxylic acid diisononylester(compound A), B-sitosterol{compound B), 3-0-p~
D-galactopyranosyl-B-sitosterol(compound C) and stigmast-4-en-6f-of-3-one{compound D)
were isolated. Three of these compounds were identified the first time isolation from the

genus of Astragalus.

Key words — Astragalus membranaceus: 1,2-benzendicarboxylic acid diisononylester: B-
sitosterol: 3-0-B-D-galactopyranosyl-B-sitosterol; stigmast-4-en-68-ol-3-one.
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o Ak g Luje BME 57 EE IH %S

A3t

g3 9 83
b Aews & 3233} ©] § n-Hexane®
174 silicagel column chromatography
(CHCl;:Me,C0=9:1—1:1—100% EtOH)3std
2570e] AR ARY Ak 2% SMA 2%
8 2z ZF sio, column chromatogra-
phy(CHCL;: EtOAc=9:DE st &3& A(195
mg)E AR, 64A 283 $ silicagel col-
umn chromatography (n-Hexane:EtOAc=
1:1)3k] 47 AAE fraction® o 1027 4 Coll
A BEeg e w8 A 2 230 A9HER
t}. o]AE St & A S MeOHZE A A3t
1, ThA] EtOAcE £43] =2 3 AZA st 53
2 B(43mgE ¥4t} 1x column chromato-
graphy?] THA AEYAME AF o] HZFolHo]
ol Zgtodzat T 9ol WHdE AAA I
TLCE 2€ 33E B(33 mg)d< ¢ & AU
1587 A28 silicagel column chromato-
graphy(CHCl;: MeOH=9:1)3t o{=F= A
7} @ fraction® 4%t} )RS Bot ¥F3IL o
A] CHCl; 35 vhg 71t 4318 F 4 Coll Bast
A& o, e Aol MEHI ARSI IR
£ 74l #e T MeOH= A A3k CHCLell B4l
g35td AAs B3EE DA 4 mg)S A
25 A 28-S 33 A silicagel column
chromatography (EtOH:CHCl;=4:6, 2:8, 2:8)
s} preparative TLC(EtOH:CHCly=2:8)<3}d
SAPECE BAHGF. o1AE CHLL(MeOH 1~
2drops)ol 4813t k3o AZA% 8 18 mg

94
24
E

tlo N

337

9 B}ECE et

slgEcel TLCAMMS &lrRal -33E C
2 TLC(Rp-18)73°ll spotting® ¥ C-HCl 7}:2
olu] ¥3}U#H ¥ TLC-chamberel ¥of < 20413t
ukx) st 714Ra ¢ 3 5% D-galactose(Al-
drich) ¢} TLC{EtOAc:MeOH:H,O:HOAc=6:2:
1:1)ellA 23] A=} v)wsled galactosed S &
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B2 A (1,2-benzendicarboxylic acid di-
isononylester; phthalic acid diisononylester)
—Axgae oil: IR, vEBem™ 3050, 2920
1728, 1600, 1580, 1464, 1380, 1286, 1124,
1074, 742; EIMS, m/z(rel. int.): 43, 57, 71, 85,
127. 149 (100), 167, 205, 223, 293, 418 (M)™:
'H-NMR(500MHz, CDCly) 8: 0.77 (3H. d. J=
6.5Hz), 0.81(3H, d, J=6.5Hz). 0.87(3H, d. J
=6.5Hz), 0.89(3H, d, J=6.5Hz), 1.32(4H, m).
0.9-1.5(12H. m). 4.3(4H, m), 7.53(2H, dd, J=
3.5Hz, 5.5Hz), 7.75(2H, d, J=3.5); "C-NMR,
DEPT: Table | #31.

RO

Compound D

Compound B (R=H)
Compound C (R=Gal. )

31812 B(B-sitosterol) -3 e H4Z%: IR,
VKB ol 3424, 2930. 1466, 1380, 1062: EIMS,
m/z (rel. int.): 414 (M1*(100), 399 (M-CH,}",
381(M-CHs-H,0)*, 273(M-side chain]”,
9255(273-H;0)*, 231(M-side chain-ring D})*,
213(231-H,0)*, 145, 85, 71, 57, 43: 'H-NMR
(500MHz, CDCly) &: 0.69(3H, s, H18), 0.83
(3H, d, J=6.82Hz), 0.85(3H, d, J=6.84Hz, H
27). 0.86(3H, t, J=7.4Hz,H29), 0.93(3H, d. J=
6.82Hz. H21), 1.02(3H. s, H19), 3.50(1H, OH),
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Table L “C-NMR data(CDCl,, 125MHz) and DEPT-
analysis(CDCl,, 125MHz) of compound A

Carbon No. 8 (ppm) DEPT-analysis
1 132.36 Cc
3 130.86 CH
4 128.81 CH
5 128.81 CH
6 130.86 CH
2 132.36 C
i 66.16 CH,
32.01, 23.76
2,8,.4,5 26.12, 26.30
27,37, 47,5 2675 2854 CH,
29.45, 29.51
29.10, 29.23
T 32.93 CH
g 13.91 CH;
g 14.05 CH,
1™ 65.85 CH,
7 32.90 CH
gress 14.05 CH;
greex 1426 CH;
Ta 167.70 CO
Th 167.70 CO

******The resonances with the same supersc-
ript may be reversed.

3.55(1H, m. H3), 5.35(1H, t.J=25, H6): C-
NMR, DEPT, “C-1H-cosy: Table Il 1.

812 C(3-0-B-D-galactopyranosyl-B-si-
tosterol) - Mol 2AHYEL: mp 180 C(CH;,
Cl;:MeOH): FAB(+)MS: 577(M+H]", 415(M
+H-162)": 'H-NMR, 'H-'H-Cosy: Table 1 ¥
31; ®C-NMR. DEPT, “C-"H-cosy: Table IV 3L,

B8 D(stigmast-4-en-6B-ol-3-one) - {4
o] RAHHEL: mp 180 C(CHCL): EIMS, m/z
(rel. int.) 428(M)*(15), 410(M-H,0)*, 385,
287(M-side chain)*(16), 245(287-ringD)"
(26). 227 (245-H;0)* (15), 152, 121, 107, 95,
81, 69, 57(59), 55(93): 'H-NMR, ‘H-'H-Cosy:
Table V &3 “C-NMR, DEPT, ®C-'H-cosy:
Table VIZHiL,

&1 ¥ 1@

gr|¥ale] 80% +3% EtOH F2EL A%ZHe
2 B3l 4 n-Hexane¥ S sio, column
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Table IL ®C-NMR data(CDCl,;, 125MHz) and DEPT-
analysis (CDCl, 125MHz) and “C-'H-cosy data of
compound B

No. & BC-"H-cosy
Carbon (ppm) DEPT 3(ppm) Proton No.
1 37.26 CH;
2 31.68 CH,
3 71.80 CH 3.35 H3
4 42.32 CH,
5 140.77 C
6 121.69 CH 5.36 Ho6
7 3192  CH,
8 31.94 CH
9 50.16 CH
10 36.51 C
11 20.08 CH.
12 39.79 CH,
13 42.22 C
14 56.78 CH
15 24.29 CH,
16 28.22 CH,
17 56.08 CH
18 11.84 CH; 0.69 H18
19 19.03 CH, 1.02 H19
20 36.13 - CH
21 18.77 CH, 0.93 H21
22 33.97 CH,
23 26.13 CH,
24 45.86 CH
25 29.29 CH
26 19.37 CH; 0.83 H26

Table III. 'H-NMR data(CDCl;+MeOD,.500MHz)
and 'H-'H-cosy data of Compound C

Proton Multipli- 'H-'H-
No. 8(ppm) citff) J(H) cosy
3 3.50 m
6 5.30 m
18 0.61 s
19 0.94 s
21 0.85 d 6.49 H20
26 0.74 d 7.08 H25
27 0.76 d 7.08 H25
29 0.78 t 7.08 H28
1 4.40 d 6.714 H2
2 3.25 dd 6.74, 10.11 HI", H¥
3 3.40 m H2', H4
4 3.40 m H3', H5
5 3.20 m H4', H6'a,
‘H6'b

6a 370 dd
6b 378 dd

13.48, 472 HY. H6b
13.48, 3.37 H5', H6'a
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nonyl717} phthalic acidel ester2 %< 3tm S}
t AL ¢ F oy, esterd#S 31 de CH,
71 'H-NMR spectrumolA 84.3(m)elA el
gl aliphatic proton® 47} 3874 A& 3
o diisononyl”]7} phthalic acidel 2&= <
<& ¢ & 3tk IR spectrumdlA aliphatic
CH band$} aromatic CH band °]&lel 1728
em oA C=07] band¢t 1286 cm™'et 1124 cm™
A ester band(=C-O-C, asymmetric stre-
ching band), 1600, 1580, 1464, 1074, 742 cm™
olA] O-substituted phenyl band& & & glc}.”
E& EIMS spectrumeiA phthalates) =AAQ
fragmentl m/z 149, 167, 205, 223°] Uelte
™ ¥ & olelo] mass library spectrum ®la
& A3 CHy08! 1.2-benzenedicarboxylic acid
diisononyl estergd & ¢ 4 Aet.?

B-sitosterol?] 3§H& B spectral data®® ¥
FE2E23 (Wako, code no. 309-01401)3} TLC=Z
Hlm 13T

3382 C¥ 'H-NMR spectrumels §5.3914
g 72l olefin proton(H6) peak®t 80.61¢] H
18(s), 80.859] H21(d, J=6.49 Hz), 60.749] H
26(d, J=7.08Hz), 80.769] H27(d, J="7.08Hz)
80.782) H29(t, J=T7.08Hz)® peakEd “C-
NMR dataE E3l B-sitosterold 2e& & &
giek. g 879.08¢0 Yebd carbon peakE B-
sitosterol® Blu @ o < 8 ppmA =7t AL
2 ol5 ¥ 3 & B3, o] Yol T FRAT AT
g AL 28 & A" =28 84494 cou-
pling constant7} 6.74HzQ! doublete 2 JERG
protone “C-'H-cosylA 8100.969] carbon
signal® ¥xstE B-typedl anomeric proton
U& F=3 = vk 83.20014 3.78 Ate]dl 671<)
proton peakE°] 229 ©] peakE& “C-'H-
cosy°llA 86014 70 Atol9]l peakEF YX5IA
t}. & FAB(+)MassolAd m/z 599(M+Na)”,
57TTIM+H)*, 415IM+H-162)"% £ P-si-
tosterololl 3 ¥At9] hexose7} A8 A& A%
& 5 U, o] Z& EAte) vlmw¥s} TLCoIA
ol A7k REE E319 B-D-galactopyranosed
£ ¢ 5 At 282 3§E CE 3-0-f-D-gal-
actopyranosyl-B-sitosterold & & 4 It}
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3138 D& EIMS spectrumoly 3% m/z
498 peakE WY, 'H-NMR spectrumel X &
85.759014 & ¥A9] olefin proton®l| singlet2
Jelken), 3 stigmastane®l SA3Q 6749
methyl peakEe°] 80.6°1A4 81.35 Alojol] viebyt
o} 84.28904 ¥ A9 protono] triplet(J=1.
92Hz) 2.2 Jehtth. o] protone “C-'H-Cosy
oA 873.16 peak®t ¥X&= carbinol proton
9& & & U} Tripletd] multiplicity & %3t
OH717} BHXYES & & 3tk & OH717t o1 7
$ 6% protone] 4 $1x9] olefin proton? OH
217¢ B ALET A=t | 77 AEe] oF 8
6200141 peak”} vEbg Zelm,” & diaxial cou-
pling(6BHX 7TaH)$} axial-equatorial coupling
(6BHx 7BH) <} 4% $1X12} proton¥e] allylic co-
uplingell 2J3} doublet of doublet of doublet=
vebd Aoltt? 84.60 9] broad¥ singlet peak”t
D20E 71 & AR AL B3 Ol ¢ &
1tk BC-NMR spectrumel Al 8200.419] signal®
B3 CO77F &€ € & Aok EIMS spec-
trumellAl m/z 287(M-side chain)®, 53] m/z
245(287-ring D)*, 227(245-H,0)° 2 152(M-
side chain-42-93)" ¥ 3-keto-6-hydroxy-A4-
steroide®l SAAQ fragmentE S 2& & Ak”
BE data® EENT 23 SFE De EAF
428(CyHOx 9 BB 3=  hydroxyenone$d
stigmast-4-en-6f-ol-3-oned& & F U} 37
£ BE AT 359 BFEL Astragalus spe-
ciesolA A& BRIHAL-E € & itk

3 8

7] g 2RE 1 .2-benzenedicarboxylic acid
diisononylester, B-sitosterol, 3-0-p-D-galac-
topyranosyl-B-sitosterol, stigmast-4-en-6p-
ol-3-oneE ¥t} ©]F P-sitosterolS A9
& 425 AstragalusENN Agoz B)d

Q.
A AR

E d7e BAEAR A4 239871ed7
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Table IV. ®C-NMR data(CDCl,+MeOD, 125MHz)
and DEPT-analysis(CDClL+MeOD, 125MHz) and
BC-"H-cosy data of compound C
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Tabte VL. ®*C-NMR data(CDCl,, 1256MHz) and
DEPT-analysis(CDCl;, 125MHz) and “C-'H-cosy
data of compound D

¥C-"H-cosy C “C-"H-cosy
Carbon arbon
No. 8(ppm)  DEPT S{ppm) p 1;])(t)on No. S(ppm)  DEPT 8(ppm) Proton No.
1 3111 CH, ; 21‘2)2 ggz
2 2949  CH, : 2
3 79.08 CH 3.50 H3 320041 C
4 38.59 CH, 4 126.31 CH 575 H4
5 14014 C 5 16847 C
6 12204 CH 5.30 Hé6 6 73.16  CH 4.28 H6
1 31.70  CH, 7 3852  CH,
8 3170 CH 8 2972 CH
9 %006 CH 9 5363 CH
10 3963 C
11 2192  CH, i(l) ggg? (éH
12 3658  CH, 12 26,60 CH?
13 4219 C ~ 2
14 56.62 CH 13 4251 C
15 2413 CH, 14 55.89 CH
16 2808 CH, 15 2414  CH,
17 5594 CH 16 28.15  CH,
18 1167  CH, 0.61 H18 17 5607 CH
19 1914 CH, 0.94 H19 18 1198  CH, 0.65 H18
20 k% CH 19 1948 CH, 131 H19
21 1860  CH, 0.85 H21 20 %610 CH
22 3383 CH, 21 1874  CH, 0.75 H21
2 5%  Ch, 22 3410  CH
24 4574 CH : 2
25 29 05 CH 23 26.20 CH,
26 19.60  CH;, 0.74 H26 24 4585  CH
27 1885  CH, 0.76 H27 25 2918  CH
28 2294  CH, 26 1978 CH, 0.86 H26
29 1178  CH, 0.78 H29 27 19.02  CH, 0.77 H27
iy 100.96  CH 4.40 HI' 28 2308  CH,
2z WL 3.25 HZ 29 1195 CH, 078 H29
3 76.25 CH 3.40 H3
& 70.02 CH 3.40 He
5 7556  CH 3.20 HE chromatographyste] 4% $3&25 ¥t
6 6178 CH, 370, 378  H6

Table V. 'H-NMR data(CDCl,, 500MHz) and 'H-'H~
cosy data(CDCl;, 500MHz) of compound D

Prl\'}g"“ S(ppm) Multiplicity J(Hz) 'H-'H-cosy
4 575 s / /
6 498 t 1.92 H7
OH* 460 s / /
18 065 s / /
9 131 s / /
21 075 d 6.4 H20
2% 086 d 6.4 H25
27 0.7 d 6.4 H25
29 0.78 t 7.11 H28

*Disappear after addition of H;0

382 Ax 'H-NMR spectrumelX 87.35% &
7.75904 242y 2789] protondl NGt peak”t
doublet of doublet(J=3.5, 5.5Hz), doublet
(J=3.5Hz)2 Jelgrt. o]& phthalic acid®]
47}9] protone] %™, phthalic acide] *C-
NMR data®} vlm@ 2% dx)stdct.” £3 80.6
oA 81.9 Alo]9} 84,300 & 387l #F3h= Aliph-
atic protonE9 peaksel Wett it} £3] 474
2] methyl doublet(80.77, 80.81, 80.87, 80.89)
peakst EIMS spectrumelA CHl sigst=
m/z 435 5319 isopropyl’le] EAE F58 &
ol Eul olg} m/z(CH,y), 71(Cs Hy), 85(Cs
Hiw) & CHyol dl3ate m/z 1278 238t iso-
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