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Studies on the constituents of Achyranthis Radix(I)
— Qleanolic acid bisdesmoside from the root —
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Abstract— A new triterpenoidal saponin was isolated from the methanol extract of Achyranthes
fauriei roots (Amaranthaceae). The structure of this saponin was elucidated as 3-B-D-glucopyranosyl-

olean-12-en-28-0-B-D-glucopyranosyl ester.
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252 (Achyranthes faurier) & RQoFHo = o2
(Achyranthis Radix) o]} 3} 4} ok Abato)) 4 = 2]
FIPR, #558, B, (HEE BB, B BHUE,
BT, B 59 X3l 244 sioh $evel
N Ao ALses AL HFEc)T IR I
Aol 719 2FE Achyranthes longifoliaXs. 203
Atk

o] AF2] Aokol et AE-2 A2 E oleanolic
acid glycoside7} Soisitt® st ont o2 Fxo) B3
e el 2 sl

A2 5 Achyranthes faurieio)| 4] y-aminobuty-
ric acid, betaine hydrate, succinic acid, oxalic acid,
fB-sitosterol, stigmasterol, B-sitosterol glycoside, sti-
gmasterol glycoside, palmitic acid,” inokosterone,
ecdysterone” o] 2] 5|3 Achyranthes obtusifolia, A.
faurie X A. japonica®] X459 A ecdysterone, ino-
kosterone® o] 7|€}2] Achyranthes genusel <3he=
Algol| A& &5 el 27l ecdysterone, inokos-

457

terone®] £z)7} screening®e] B =92, Achy-
ranthes faurier2] ol A= mantanic, oleic, linoleic
acid® ¢ ¥elef g st sich

QoM Hi= v} Achyranthes fauriei®] saponin®|
oleanolic acidA|gJeo] oelzl& ¥ & saponing®
Rele B0l 3pehTxe] djdle o]23) E3kal
olch o]7e saponin AE-2] EA7} A5 = 8t
93z}t o]% saponin®] glycone partol| glucuronic
acid’} A4, ¢] free2] carboxyl7]el] F7]0]&9]
Eio] Aep2 Aol gl SEE el ofegol
U7 HEo 2 AbEECh

A A= total saponind LB HEESEAL o] S A
amberlite XAD-2 resinell F2A1A 7Vb5shd 23E
o] 9l F-71de A4 BE 223 uE 80% MeOH
golog L2EE F3-E Holx &I ofE oA
SiQ; column chromatography & A A]3}¢] compound
1, 2, 32 Helsle] 1 9] shtal compound 2¢
sl e ql 75 AHAEATH
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Achyranthes saponin 2= ¥4 FxJ3jo] Hzlog
Lieberman-Burchard ®¥+-& 2 Molish testel] %42
X413, IR Spectrumel] 2J3 A7) A carboxyl”],
-OH”], ester linkage X glycosidic absorption
band & A3k} compound 22] alkali hydroly-
sisell 4] glucose®} oleanolic acid monodesmoside 29
£ 98 F don, 299 acidic hydrolysiso) £]3)4]
1ozl genin 29 Kochia scopariadl Al $o]3l olea-
nolic acidE Efio2 3o wiwslgd v E #
E{LBHoe) dX3rt”

Achyranthes saponingl compound 2¢] 'H-NMR
A7 4 i3} quaternary methyl signale] & 0.08~
1.09914 77} 2= 5742 anomeric proton sig-
nalo] 4.75, 6.40 ppmell 4] &al= e}

BC-NMR#-4 <) 2)3] Achyranthes saponingl com-
pound 22l F7J2] anomeric carbon signale] 95.7,
106.6 ppmol| 4 2= carboxyl”] 2] carbon 180.2
(C-28), 173.8(glucuronic acid) ppmollA} l=ic},

compound 29| glucuronic acid+ genin®] 3-C hy-
droxyl7]ol Agts]e] 9l Zle] BC-NMR &7 ¢
8 = gc}ps?

&8 negative FAB-MSol 23} data -7l A} glu-
cose?] wEte]]l &% m/z: 6313} glucuronic acid
(176)v}x "eg m/z& 455994) o]& oleanolic
acidell #2H & galsicth

olAte] of2] ATH-E £¢3l4 Achyranthes sapo-
nin%! compound 29 F&% 3-O-B-D-glucopyrano-
syl-olean-12-en-28-B-D-glucopyranosyl ester2. 53#

shetch.
4

SAIFNE - AP A B 19883 7~8Yol] Fuigt
o Fulol- A4S Achyranthes faurieis 3 skat
71dde] By g FAn s8] AEZ A
skt

AMEI|7| - 832 electrothermal digital melting
point apparatusE A}-g3lglom A&y gHe By
314 gt

IR spectra= Bio-Rad FT infrared spectrophoto-
meter model FTS-40-8, *C-NMR spectrat= JEOL
GX400 spectrophotometerE 4.2.% chemical shift=

§(ppm) & A5t}

R[AEAL Perkin Elmer 240 elemental analy-
zers, ¥]A13#E+E Autopol TM III automic polari-
meterE HA SAs ).

A& Y 2|-2A% FANE 3kegd Hstd M
gysle) MeOH= 33 &3 slglon, 359 sl
ebsEe o8 2] & MeOHel Solx 548
2 AAg) MeOH 71-8-%-& 159 §3ke] & ace-
toneol] rEHNS Eubslw Aol FHo| MA=c)
AgellA 24417 BAF o, AL AL o)
A& 300 m/ &) ARGl =31 o}-g amberlite XAD-
2 resin 4518 %74 5X120cm A MA 3] %
&7 st 5417 WA & H.0, 50%, 80%, 100%
MeOHE-9-& 77t $xpzog 718l FHES 2
2]x)7]c). 80% MeOH&%o) o8 e, &&=&
Bruls 3Fsle] o] 33 bisdesmoside fraction$
od=t}. bisdesmoside fractione] 3] Si0; column
chromatography(£v] CHCl; : MeOH : H;0=60 :
40 : 10 v/v)& AA18ted compound 29} 3& 77 &
T2 shsich

o] H.31o) A=, compound 27} triterpenoidal bi-
sdesmoside & x5tz A& AAlsle slehrx
g FHskdch

At . et7}a) 28 — Compound 2(30 mg) S 2 N-HCI
: Dioxane(1: 1) &8 120mlel] 7}3lar 90Co|A 5
A7} wHAA s Al gl M ES compound 2
(30 mg)E 0.5N-KOH MeOH4&} 150 m/oll 7}3}x
1A|7b 7pdste] Adste] EsfE A3t

olate] F Aol Aozl 4 E Uvte] R
slY-2 77k amberlite MB-3 columng F3A|A
89 4, d7lelE 3417 ohg 47 FAEATh

A4 Bael] a4 genino 24 2V} glyconel
24 glucose, glucuronic acidg, 47te] #3] ol 4
£ glucose®} monodesmosidedl 298 deth. 29&
oAl Ak ZpRalel oslx 293} glucuronic acid g
QA =k

Saponin 2

WAe AR 7}Folu], sl o5 2o
M= BC.NMRS A7 2 8 oleanolic acids})
ulael] s R, LBH thfkel Yo,
mixed mp. A3l = §H Zsirt ek
wels] 29 oleanolic acidZ A 3FAT)
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Table 1—-*C-NMR chemical shift in pyridine ds(ppm)

carbon No. 29(cleanolic acid) 2

3 ' 78.1 89.2

12 123.0 122.9

13 144.1 144.2

23 28.8 283

24 16.0 17.0

28 180.2 176.5

3-O-sugar moiety

GlcUA 1 *106.6
2 75.0¢

3 75.7

4 72.9

5 75.2

6 173.8

28-0-sugar-moiety

Glec 1 95.7

2 74.1

3 78.8

4 71.1
5 79.3"

6 62.2

*YAssignment may be reversed each column GlcUA:
B-D-glucuronic acid, Glu: B-D-glucopyranose

Compound 2+ vh&3 28 o8 WS Aok

m.p.280~283C [alp+23.0°(c=1.0 pyridine)

Anal. caled. for CuHeOn:C 635%:H 83,
Found : C 62.7 . H 8.05.

IRvEEem ™! 3400(brs, -OH), 1730(-ester), 1690
(-COOH), 1640(C=0), 1110, 1027(-C-0)

'H-NMR(pyridine ds) : 0.82(3H, s), 0.91(3H, s),
0.95(3H, s), 0.95(3H, s), 1.09(3H, s), 1.28(3H, s),
1.30(3H, s), 5.4(s, olefinic H), 4.75(1H, d J=24 Hz
anomeric), 6.30(1H, 4, J=79Hz)

Negative FAB-MS m/z: 793[M-], 631[M-162
(glucose)],  455[M-162-176(GIcUA) ],
acid-]

BC-NMR data(Table I)

[oleanolic

Ho 9 o
2522 ®a]ola] 3%9 saponind Fglsle] L
Zo 4] compound 28 $5¥e AAsle] o 3}
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Achyranthes% A &2] Aol Fj = +F9 In-
sect-Mouliting substance’} #2|%¢] ecdysterone,
inokosterone 522 A3 glct

¥y} saponinell #s)A= oleanolic acidE ge-
nin® g 3= saponinelzh= AHuk 4HFL ¥ 1
Frrels) stz i3t 27= ik ol olF
saponin®)|& glucuronic acid& glycone 2.2 3131 9)7|
u]- 2ol glucuronic acid®] carboxyl7]dl AZA" §7}
ol &Ee] e F71M NS BArAA
e o 2 ¥le) qlokx A=t

AR o] Aol zFeksled $H saponinS- acetone A
Aol Qa4 ¥-2)8}iL o7& amberlite XAD-2 co-
lumnoll FZA7|Z, F7lol2e] 4-Fo] glojal w7t
A AL B2 AHsY, 7Hedd Frle)E
AAXNFIL, 4714 Q= (80% MeOH) bisdesmo-
side fraction& thA] Si0O; column chromatography-&
A8 &to] compound 25 AT

Compound 2= AR Heol| 7Algt oJy] ZFzlo
2ls) A 3-B-D-glucuronopyranosyl-olean-12-en-28-D-
B-D-glucopyranosyl ester® EAslgrk o] EAo)
o] A& A PolX= FH 22| saponingl T4l B
F#z%= 7F33F oleanolic acid bisdesmosidee] X7t
A7) 22 Aol

ol 99| saponin A7} i 7]7]HQ FA{e)
PestA sl 1 A daie A5 Bad
Relct

4 £

24 322 saponing Ezlsle] 1 FollA
compound 2% amberlite XAD-2 FX]o|A] ¥-g]s}iL
A 5Fe3 1 HEE-E oleanolic acid monodesmoside !
3-B-D-glucuronopyranosyl-olean-12-en-28-D-3-D-
glucopyranosyl esterZ FA43tgc).
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