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Abstract-Four new 30-nortriterpenoid saponins were isolated as major saponins from the callus tissues of Akebia 
quinata. The structures of these glycosides, tentatively named qumatostde A-D, were elucidated as 30-norhederagenm 
3-0-u+arabinoside, 30-norhederagenm 3-O-/&D-glucopyranosyf (l-+3)-cc-L-arabinopyranoside, 30-norhederagenm 
3-O+D-xylopyranosyl (l-+2)-a+arabinoside and 30-noroleanohc acid 3-O-/?-D-xylopyranosy1 (1 +2)-EL- 
arabinopyranoside, respectively by means of ‘H NMR, ’ 3C NMR and SIMS. Furthermore, these saponms from the 
callus tissues were compared with the saponins isolated from the stem of A. quinata 

INTRODUCTION 

Previously, we reported the tsolation and the structure 
determination of 3Onoroleanane type triterpenotds such 
as akebonoic acid (a), its isomer and quinatic acid from 
the callus tissues of Akebia quinata (Lardizabalaceae) [ 1, 
23. In this paper, we report the structural elucidation of 
four new saponins (l-4) named quinatostde A-D, respect- 
ively, isolated from the methanol extract of the callus 
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tissues of A. quinata. Furthermore, the saponins (l-4) 
from the callus tissues were compared with the saponms 
isolated from the stem of A quinata. 

RESULTS AND DISCUSSION 

The crude saponin mixtures obtained from the meth- 
anolic extract of the callus tissues of A. quinata was 
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Table 1 13C NMR chemical shifts of aglycone moletIes 1 4 (pyrldme-rl,) 
______. .~_~___ __- 

c 1 2 3 4 5 6 c I 2 3 4 5 6 

I 38 8 38 9 38 9 38 9 38 8 39 0 16 
2 26 I 26 2 26 3 28 0 27 7 28 1 17 
3 82 0 819 820 88 9 13 5 78 2 1X 
4 43 5 43 6 43 I 39 1 42 9 39 4 19 
5 47 6 416 47 2 55 9 48 I 55 9 20 
6 1x2 182 1x2 186 18 6 I88 21 
1 32 9 32 9 32 9 33 3 33 0 33 3 22 
8 39 8 39 8 39 8 39 8 39 8 39 8 23 
9 47 9 48 0 474 47 9 48 1 48 1 24 
10 36 9 370 369 37 I 37 2 374 25 
II 23 8 23 9 23 9 23 8 23 8 23 8 26 
12 1230 1239 122 I 122 7 I226 123 3 27 
I3 1442 144 5 1447 1447 1449 143 5 28 
14 42 1 42 2 42 2 42 2 420 42 I 29 
15 28 3 28 4 28 5 28 5 28 3 28 3 30 

The chemtcal shifts of 5 and 6 are cited from ref [3] 

chromatographed on a slhca gel and a reversed phase 
(RP-18) column and furrushed four major saponms 
Sapomn 1 exhlblted m the ‘H NMR spectrum the pres- 
ence of only four methyl groups and a characterlstlc 
exomethylene group at cF 4.75 (1 H, s) and 4 80 (1 H, s), and 
one anomeric proton at fi 5 0 (1 H, d, J = 7 Hz) The SIMS 
of 1 exhlblted a molecular peak at m;‘z 6 11 [M + Na] ’ 
mdlcatmg molecular weight of for the saponms 5X8 The 
“CNMR spectrum of 1 showed the presence of two 
olefimc bonds One of them was located between C- 12 (f 
123 0) and C-13 (6 144 2) and the other signals appeared 
at 6 149 2 (s) and 107 1 (t) mdlcatmg the presence of an 
exomethylene group [l] Furthermore, the carbon sIgnal 
of a hydroxymethylene group at C-23 was exhrblted at 
664 5 (t) The aglycone moiety of 1 was presumed to be 
30-norhederagenm (5) previously reported from the callus 
tissues of Pueonta ~aponzcu [3], by comparison of the 
13CNMR spectra (Table 1) On the other hand, the 
‘jC NMR spectrum of 1 showed the presence of only one 
anomertc carbon signal at 6 106 7 and the five carbon 
signals of a sugar moiety, which were identical with those 
reported for an a-L-arabmosyl moiety [4] Furthermore, 
1 afforded arabmose and a small amount of 30-norheder- 
agenm on acid hydrolysis Therefore, the structure of 
qumatoslde A was determined as 30-norhederagenm 3-O- 
a-I.-arabmopyranoslde (1) 

Sapomn 2 showed the presence of only the four methyl 
groups and the exomethylene protons at 64 75 and 4 80 
(each lH, s) as well as 1 and furthermore, two anomerlc 
protonsat6498(1;I,d,J=7Hz)and531 (lH,d,J=78 
Hz) in the ‘HNMR spectrum The SIMS of 2 also 
showed a molecular peak at m/z 773[M + Na] + mdi- 
catmg a M, for the sapomn 750 The “C NMR spectrum 
of the aglycone moiety of 2 showed almost Fame chemical 
shrfts with those of 1 (Table 1) Compound 2 also 
exhibited the presence of two anomerlc carbon signals at 
6106.6 and 1064, respectively, and the presence of the 
other mne carbon signals due to the sugar moletles, which 
were identical with those published for a [I-glucopyran- 
osyl (l-+3)-x-L-arabmosyl group [4] Therefore, the 

23 8 23 9 23 9 73 8 73 8 23 8 
47 I 47 1 47 2 47 9 47 I 47 1 
48 I 48 2 3X 2 48 I 4x 0 48 0 
42 0 42 I 42 0 42 2 42 0 42 0 

1492 149 6 149 7 I49 3 148 5 14x 5 

38 4 38 5 3x 7 3X 6 3X 3 38 4 
30 0 30 5 30 6 10 6 30 4 30 4 

64 5 64 3 63 7 ‘8 0 68 I 78 8 

I36 I3 7 133 lb5 13 I 165 
I6 1 16 I I6 I IS6 16 0 156 
175 17’ 176 I75 175 174 

26 2 26 2 26 I 26 7 ‘6 7 26 2 
1795 1799 180 5 1793 1794 1773 
107 I 1070 106X 1069 107 0 107 1 

Table 2 “C’NMR chemical shifts of the sugar moletIes 
1 4 (m C,D,N) 

c 1 2 3 4 
________ 

dra I’ 106 7 1066’ 1045 106 7 
ara 2’ 73 1 72 0 XI 4 81 5 
drd 3’ 74 7 x4 3 74 0 7.; 8 

ara 4’ 69 6 69 i 68 8 68 6 
ara 5’ 66 9 6 7 L h6 0 65 6 

glc 1’ I Oh 4” 
glc 2 15 7 

glc 3’ 7h 4 

glc 4 716 

gk 5’ 7x x 
glc 6 62 s 

xyl I’ 1068 105 I 

xyl 2’ 76 2 76 I 
xyl 3’ 78 4 7x 4 
xyl 4’ 71 0 71 1 
x-y1 5’ 67 5 67 5 

“The awgnment\ m,ly he lntelchanged In the column 

structure of qumatoslde B was determmed as 30-norhe- 
deragenm 3-0-fi-glucopyranosyl (1 -+ 3)-x-L-arabmo- 
pyranostde (2) 

Saponm 3 showed m the ‘H NMR spectrum the pres- 
ence of four methyl groups and exomethylene protons as 
found for 1 and 2, and two nnomerlc protons at 65 08 (H, 
d, J-6 2 Hz) and 5 I1 (IH. ri. .I =6 7 Hz). respectively 
Furthermore, the SIMS of 3 showed a molecular peak at 
m/z 721 [M +H] ’ The ’ ‘C‘NMR spectrum of 3 showed 
almost the same chemical shifts as those of I and 2. 
Furthermore, the spectrum also cxhlblted two anomerlc 
carbon signals at d 106 8 and 104 5. and the other eight 
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carbon signals due to the sugar moletIes, which were 
compared with the pubhshed data for a p-D-XylOpyran- 

osyl (1+2)-a-L-arabmopyranosyl group [S]. Therefore, 
the structure of qumatoside C were determined as 30- 
norhederagemn 3-O-P-D-xylopyranosy1 (1+2)-r-L-ara- 
bmopyranoslde (3) 

Sapomn 4 showed m the ‘H NMR spectrum the pres- 
ence of five methyl groups, which was one more than 
present m compounds 1-3. The characteristic exomethyl- 
ene protons were exhibited at 64 75 (1 H, s) and 4.81 (lH, 
s) and signals for two anomerlc protons were observed at 
6489(1H,d,J=62Hz)and508(1H,d,J=69Hz) The 
SIMS of 4 exhibited a molecular peak at m/z 727 [M 
+Na]+ mdlcatmg a M, 704 and the EI mass spectrum 
also exhibited a fragment ion correspondmg to the agly- 
cone moiety of 4 at m/z 440 [M - 264]+ The 13C NMR 
spectrum of 4 showed the presence of two olefimc bonds 
(Table 1) and furthermore, the carbon signals of the 
aglycone moiety of 4 and of akebonolc acid (6), reported 
from the same extracts [ 11, were m good agreement with 
each other (Table 1). 

ExtractIon and zsolatlon. The fresh callus tissue (980 g, dry wt 

35 g) was extracted with cold MeOH and EtOAc m a Waring 

blender The extracts were combined and coned under red pres 

to yield an extract wiuch was partitioned between CHCI, and 

H,O to obtam the orgamc solvent soluble fraction and the 

residual H,O soln was further partItIoned with n-BuOH satd 

with water The BuOH soln was chromatographed over a 
column of sihca gel (Merck 9385) and eluted with CHCl, 

contammg increasing proportions of MeOH to afford the crude 

saponm nnxtures The mixtures were purified repeatedly by 

rechromatography over RP-18 (FUR gel R 18-37) and afforded 

saponins 14 

30-Norhederagemn 3-0-a-L-arabwzopyranoside (1) Mp 

256-260” (decomp), colourless powder, [rx]i’+ 78.3” (pyridme, c 

0 166) ‘H NMR (C,D,N) 60 92 (3H, s),O 93 (3H, s),l 00 (3H, s), 

121(3H,s),260(1H,t,5=13Hz),322(lH,dd,5=4,12Hz),475 

(1H,s),480(1,H,s),50(lH,d,5=7Hz),5.49(lH,t) SIMS@ 

611 [M+Na]*, M.W 598 EIMS m/z (rel mt) 456 [M- 142]+ 

(3), 410 (3), 232, 207 (23), 187 (lOO), 176 (25) 

The sugar moieties of 4 showed the same chemical 
shifts as those of 3 m the 13CNMR spectrum (Table 1). 
Therefore, the structure of qumatoslde D was determined 
as 30-noroleanohc acid 3-O-B-D-xylopyranosy1 (1+2)-a- 
L-arabinopyranoslde (4) 

30-Norhederagenm 3-O-p-glucopyranosyl-(l + 3)-a-L-arabmo- 
pyranoslde (2) Mp 268-270”, colourless powder, [m]g” + 106 3” 

(MeOH, c 0 222), ‘H NMR (C,D,N) 60 93 (3H, s), 0 94 (3H, s), 

101 (3H, s), 122 (3H, s), 262 (lH, t, 5=12 Hz), 324 (lH, dd, J 

=44, 12Hz),475(1H,s),480(1H,s),498(1H,d,5=74Hz), 

531 (lH, d, 5=78 Hz), 549 (lH, br s) SIMS m/z 773 [M 

+Na]+, M W 750,456 [M-294]+, 439[M-312]+ 
The sapomns l-4 have not been reported from the 

orlgmal plant, and this IS the first report of these com- 
pounds from natural sources The aglycone portions of 
the saponms l-4 were triterpenes such as the 30-nor- 
oleanane type which occurred as major trlterpenoids 
components along with oleanohc acid m the chloroform 
extract of the callus tissues of A quwmta Cl]. Further- 
more, these 30-noroleanane trlterpenes have not been 
reported from the orlgmal plant except for norarlunolic 
acid from the perlcarp [6] The stem of A. qumata was 
extracted with methanol to investigate the sapomns and 
the sapomn fractions showing the same R, values on 
comparison with the sapomns 14 on TLC (RP-18) were 
chromatographed on a reversed phase column (Rp-18) to 
yield the pure saponins (9-12) as the major components. 
The saponms were identified using spectral methods [7] 
and the aglycones of the saponms were hederagenm (7) 
and oleanohc acid (8) which are of common occurrence in 
plants However, 30-noroleanane type saponms are rare 
m natural sources except from the stem bark of Gua~~cum 
ofJicmale [S] and the leaves of Acanthopanax sentzcosus 
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30-Norhederagenm 3-0-P-D-xylopyranosy1 (1+2)-a-L-ara- 

bmopyranoszde (3) Mp 248-252”, colourless powder, [a];’ 

+ 86 2” (MeOH, c 0 163) ‘H NMR (C,D,N) 60 96 (3H, s), 1.02 

(3H,s), 106(3H,s), 121 (3H, ~),2.81 (lH,t,J=132Hz),3.25(1H, 

m),474(1H,s),479(1H,s),508(1H,d,J=6.2Hz),5.11 (lH,d, 

67 Hz), 548 (IH, br s) SIMS m/z: 721 [M+H]+ 

30-Noroieanolzc acrd 3-O-B-D-XylopylanOsyI (l-2)-cc-L-ara- 

bznopyranoszde (4). Mp 290” > (decomp ), [a] i” + 43 7 (pyndme, 

c 0 274) ‘H NMR (C,D,N) 60 88 (3H, s), 0 99 (3H, s), 108 3H, s), 

1 28 (6H, s), 3 61 (lH, m), 4 75 (lH, s), 4 81 (lH, s), 4 89 (lH, d, J 
=62Hz),508(lH,d,5=69Hz),549(lH,br,s) SIMSm/z 727 

[M+Na]+, M, 704 EIMS m/z (relmt) 440 [M-264]+ (lo), 

232 (90), 207 (37), 187 (100) 
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