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Abstract-A new major component m the acylated trlterpenold saponin mixture (called qmllaJasaponin) obtained 
from the bark of Qu+a saponar~ was isolated m a pure state It was characterized on the basis of chemical and 
spectral data as 3-O-B-D-gaiactopyranosyl-( 1 + 2)-[~-D-XylOpyranOSyl-( 1 --t 3)]-B-D-gluCurOnopyranosyl qulllaic acid 
2%0-fl-D-apiofuranosyl- (1 -+ 3)-fi-D-XylOpyranOsyl- (1 -+ 4)-[p-D-glucopyranosyl- (1 + 3)]-cc-L-rhamnopyranosyl- 
(1 --) 2)-3-[5-O-[5-O-c(-L-rhamnopyranosyl- (1 -+ 2)-cc-L-arablnofuranosyl-3,5-dlhydroxy-6-methyl-octanoyl]-3,5-d1- 
hydroxy-6-methyl-octanoyll-b-D-fucopyranoslde The dlazomethane cleavage method provldmg selectively 28-0- 
glycoslde from 3,28-O-blsglycoslde was effective for the structure elucidation Negative fast atom bombardment mass 
spectrometry was useful m provldmg information on the molecular weight and the structure of the complex acylated 
ohgoglycoslde. 

INTRODUCTION 

QuillaJasaponin, which has been obtained from the bark 
of QUGJU saponarw Molma (Rosaceae) and known to be 
the physlologlcally active trlterpenoid sapomn mixture 
showing strong adjuvant activity [14] and plasma 
cholesterol lowing effect [5,6], was found to be a mixture 
of acylated trlterpenoid sapomns [7]. The structures of 
the desacylsapomns and the acyl moieties obtained by 
the mild alkaline hydrolysis of the sapomn mixture (qml- 
IaJasapomn) have already been reported [7, S]. In a 
contmuatlon of these studies we pursued the lsolatlon 
and structure elucidation of the genuine components of 
the qmllaJasapomn, which has been used for a long time 
m a crude state It was hoped to find new blologlcally 
active compounds and determine the structure-activity 
correlation for the compounds We wish to report m this 
paper the structure of a new maJor component, acylated 
qmllaic acid 3,28-O-blsglycoslde, of qmllqasapomn 

RESULTS AND DISCUSSIONS 

A glycoslde mixture (quillajasapomn) obtained from 
the methanol extract of the bark was fractionated as 
shown in the experimental section by droplet counter- 
current chromatography (DCCC) and reversed phase 
column chromatography to give one of the major 
components named QS-III (1) Compound 1 showed a 
single spot on normal- and reversed-phase TLC and the 
homogeneity of 1 was also suggested by the negative 
FABMS and 13CNMR spectral data. 

Compound 1 revealed the strong IR absorptlons due 
to hydroxy and ester groups and was hydrolysed with 
sodium bicarbonate to yield 3-0-fi-D-galactopyranosyl- 
(1 -+ 2)-[p-D-xylopyranosyl- (1 + 3)]-a-D-glucuronopyr- 
anosyl quillaic acid 28-0-P-D-apiofuranosyl-( 1 -+ 3)-p-D- 
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xylopyranosyl- (l-+4)-[fi-o-glucopyranosyl- (1 --t 3)]-t(-L- 
rhamnopyranosyl-(1 -+ 2)-/3-D-fucopyranoside (2) (desa- 
cylsapomn) [7], 3,5-dlhydroxy-6-methyl-octanolc acid 
(3) and 5-0-a-L-rhamnopyranosyl-( 1 + 2)-a-L-arabmo- 
furanosyl 3,5-dlhydroxy-6-methyl-octanolc acid (4) [S]. 
The ’ 3C NMR spectrum of 1 showed the carbon signals 
due to three ester carbonyls at S 172 3 and 176.0 and the 
negative FABMS spectrum of 1 revealed the molecular 
ion peak at m/z 2295[M(C,,,H,,,05,)-HI- These 
data indicate 1 to consist of one mol each of 2, 3 and 4 
and each of the components were apparently combined 
with ester linkages. The negative FABMS spectrum of 1 
showed, beside the molecular ion peak, notable fragment 
peaks at m/z 467 (base peak) and 639 orlgmatmg from the 
terminal acyl residue and the acyloyl acyl residue, re- 
spectively These facts suggested that 2, 3 and 4 were 
linked linearly 

Smce the attempts to determine the sites of linkage of 
the acyl moletIes by chemical and spectroscopic methods 
were unsuccessful because of the existence of labile acyl 
functlonahtles and the relatively large molecular size (M, 
=2296) of 1, selective cleavage of the sugar-aglycone 
linkages under mild condltlons followed by spectral ex- 
amination of the products were required As described m 
the preceding paper [7], an important product (modified 
28-0-glycoslde) (5) was obtained from 2 by the selective 
cleavage of the 3-0-glycosldlc linkage using the dlazo- 
methane degradation method [9] When this mild cleav- 
age reaction (dlazomethane degradation) was applied to 
compound 1, a useful product for structure elucldatlon of 
1 was obtained 

Treatment of 1 with dlazomethaneeether m methanol 
afforded a less polar compound 6 which was different 
from 5. Compound 6 revealed a molecular ion peak at 
m/z 1839 [M-H]- together with the peaks derived from 
terminal acyl and acyloyl acyl moieties at m/z 467 and 
639 m the negative FABMS spectrum, and gave with 
mild alkaline hydrolysis 5, 3 and 4. These data indicated 
that 6 was the acylated derivative of 5 and the acyloyl 
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acyl moiety was located at the aglycone part or the 
oligosaccharlde part combmed with C-28 of the agly- 
cone. The locatlon of 4 and the acyloyl acyl moiety were 
determmed by analyses of the ‘H NMR and 13C NMR 
spectra of compound 6 as follows 

In the 13CNMR spectrum signals ascribable to the 
acyloyl acyl moiety of 6 which were assigned by comparl- 

HO OH 

__-______-_---____- ________ -* 6 

son of the spectra of 6 and 4 (Table 1) The slgnais due to 
C-2, C-3 and C-4 of the inner acyl moiety (acid-I) were m 
agreement with those of the agiycone (acid-2) of the 
termmal acyl moiety and the esterlficatlon shifts [ 10, I I] 
were not observed Therefore. moiety 4 was Indicated to 
be lmked at the Shydroxy group of 3. 

The 13CNMR signals asslgnable to the aglycone part 



Table I ‘%NMR spectra of compounds 5 and 6 (m C,D,N) 
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39.7 396 
22.7 22 6 

82.9 828 Fuc 
480 47 9 
474 47 3 
20 7 20 8 
33 3 33 1 
409 407 
47 8 47 6 
38 1 380 Rha-1 

24 3 24 5 
1224 1223 
144 6 1446 

422 42 2 
36 0” 36 I” 

74 3 742 
494 49 3 Xyl 
417 415 

476 47 6 
30 7 307 
364 36 4b 

31 5 320 

77 5 770 Glc 
149 146 
178 177 

176 177 

27 3 27 2 
1759 176.0 

33 1 33 1 

249 24.6 API 

76 3 766 

95 1 94.9 
76 1 72 8d 

72 8 74 2d 

72 3 70 7 acid-1 
750 75 4 
167 167 

1723 
43 9h 

64 9’ 

39 0’ 

102 0 
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78 1 

826 

690 
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104 8’ 
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39 2 
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12 1 

149k 

1754 1723 

443 43.5h 

65 7 65 3’ 

394 39 6’ 

78 7 78 3 

38 7 38 5 

249 24 7 

12.4 12 5 

15.1 15 1” 

105 2’ 105 2’ 

754 75 7’ 

78 5 78 3 Ara 

720 717 

78 5 78 3 

63.0 62 8 
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I, 

2” 

3” 

4” 
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1065 106 3 

883 88 2 

77 1 770 

850 84 8 

622 62 1 

1112 1111 
77 7 776 Rha-2 

80 1 804 

75 0 75 2 
656 65 3 

1009 1009 

72 4g 72 5 

72 58 72 5 

73 8 73 8 

70 1 70 1 

185 185 

[A] aglycone, a-k Signals may be reversed m each vertical columns. 

Fuc D-fucopyranose, Rha L-rhamnopyranose, Xyl o-xylopyranose Glc D-glucopyranose, API o-apzofuranose, Ara L-arabzno- 
furanose 

t The slgnal was not asslgned by overlappmg with other signals 

of 6 were m good agreement wzth those of 5 (Table l), and 
mdzcated that the acyloyl acyl moiety was not combined 
with C-16 hydroxy group of aglycone but wzth 28-0- 
oligosaccharzde part The carbon signals due to the 28-0- 
oligosaccharzde mozety of 6 were assigned by taking the 
glycoszlatzon shift [12, 131 mto account and by 
comparing with the spectra of ester glycoside [14] and 
platzcodm A [ 15, 161 When these signals were compared 
with those of 5 (Table l), the signals due to C-2, C-3 and 
C-4 of the fucopyranose m 6 were observed to shift to 
lower (C-3) and upper field (C-2, C-4) on esterzfication 
[lo, 111. This suggested that the C-3 hydroxy group of 
fucopyranose was acylated by the acyloyl acyl moiety. 

The locatzon of the acyloyl acyl moiety was confirmed 
by comparzson of the ‘HNMR spectra of 6 and 5. A 
signal of a one proton quartet (J= 12.5, 4 Hz) at 65 28 
was observed in the spectrum of 6. This signal was 
attributable to the proton next to an acylated hydroxy 
group, and the splittmg pattern and the J values of the 
signal suggested that the proton had axial-axial and 
axzalequatorzal relationships to its nezghbouring pro- 
tons [17] When seeking for such relationships m the 2% 

O-sugar moiety of 6, H-2, H-3 and H-3-H-4 of the 
fucopyranose were applicable to the relatzonships, since 
the conformatzons of fucose (Cl), xylose (Cl), glucose (Cl) 
and rhamnose-1 (1C) were characterized by the J values 
of the anomerzc proton signals [18] in the ‘HNMR 
spectra of 6 and permethylate of 5 [7]. 

Based on the above evidence obtained from the 
13CNMR and ‘H NMR spectra of compound 6, QS- 
III(l) was identified as 3-0-/I-D-galactopyranosyl- 
(1 + 2)-[D-D-XylOpyranOSy1- (1 + 3)]+D-ghzcuronopy- 
ranosvl-ouzhazc aczd 2%O-&D-aDlOfUranOSVl- (1 -+ 3)-O- 

D-xylopyranosyl- (1 -+ 4)-[B-D-giUCOpyranOsyl-‘( 1 -+ ijl- 
cc-L-rhamnonvranosvl- (1 + 2)-3-f5-O-f5-O-a-L-rhamno- 
pyranosyl- ii + 2)-i-L-arabznofu;ano& 3,5-dihydroxy- 
6-methyl-octanoyl]-3,5-dz-hydroxy-6-methyl-octanoyl]- 
-b-D-fucopyranoside Recently there have been reported 
interesting acylated triterpenoid oligoglycoszdes, gledit- 
sza saponms [ 19, 201, which were isolated from Gledztsza 
Japonzca and possessing two monoterpene carboxylic 
acids Compound 1, identified in the present study zs 
equally interesting since it contains an unique organic 
aczd (or normonoterpene carboxylic acid) (3) and an 
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orgamc acid glycoslde (or normonoterpene carboxyhc 
acid glycoslde) (4) while the two acyl molettes are lmked 
linearly with the parent ohgoglycoslde (2) The stereo- 

chenustry of the organtc acids remains to be elucidated 

EXPERIMENTAL 

For genera1 methods, except for those descrtbed below, refer 

to the precedmg paper [7] CondItIona of DCCC ldescendmg 

method) column, glass column (40 cm x 1 5 mm) x 300. mobile 

phase, lower layer of CHCI,-MeOH-A&H-H,O (5 6 I 4), 

stationary phase, upper phase of CHCI, Me0I-I~ A&H-H,O 

(5 6 I 4) The negative FABMS spectra were &tamed from 

glycerol-HMPA soln Solvent system5 for TLC (I) CHCI,- 
MeOH-AcOH -H,O (15 9 1 2), (II) CHCI,~MeOH~H@ 

(7 3 03). (III) MeOH~-Me2COm~H,0 (6 5 Y1. (IV) MeOHmHzO 

(6 4) 
Is&non o/ Q&III (1) A crude glycoslde mlrture (qurllala- 

sapomn) (14 g) obtained from the MeOH extract of the bark of 
Qulllu~a caponurra, showmg three maJor \poti (K, 027. 0 19, 

0 13) on TLC (silica gel. solvent I). was separated by DCCC to 

give three fractions, fractmn 1 (K, 0 27) 2 (R, 0 19) and 3 (RI 
0 13) Each frdctlon WIS passed through a Sephadex LH-20 
column (eluant MeOH) Fraction I showed hve spots on TLC 

[C-8 (reversed phase), solvent II~] and the isolation of the maJor 

component (QS-1) IS In progre\a I’rdctIOn 2 revealed four spots 

on TLC (C-8, solvent III) and was separated by lever\ed phase 

CC (C-8) (&ant MeOH HzO. 6 5 3 5) followed by freere- 

drying the cluatc to give the maJor component (Q&II) (0 64 g) as 

an amorphous powder OS-11 gave a smgle spot on TLC (5lhca 

gel and C-8) and one peak on HPLC (column, C-X, solvent. 
MeOH-H,O, 5 5 4 5) However, ’ ‘C‘ NMR and negattve 

FABMS spectra of QS-II LouId not be regarded as tho\c of pure 

glycoslde Fraction 3 showed three spots on TLC (C-X solvent 
111) and the major component (QS-III) (0 41 g, R, 0 19 (C-X)) was 

obtained m the same manner as m QS-II QS-III was considered 

to be pure glycoslde by TLC, NMR and MS 

QS-111 (1) Amorphous powder, mp 203-206 (decomp ), [r]o 

- 37 5 ’ (MeOH, . 1 23) IR \I::: cm I 3420 (OH), 1730 (ester), 

1630 (COO-) “C NMR (C,D,N) 684 8 (C-3 of dglycone), 94 8 

(anomeric C of fucose). 100 9 (anomenc C of rhamnose-2), 101 9 

(anomerlc C of rhamnose-2), 103 9 (anomenc C). 104 2 (anom- 

eric C), 105 0 (anomerlc C x 2), 105 5 (anomenc C), 106 3 (anom- 

eric C of arabmose), 111 0 (anomenc C of aplose). 144 5 (C-l 3 of 

aglycone), 172 3 (ester carbonyl C x 2), 176 0 (C-28 of aglycone), 
210 1 (C-23 of aglycone) Negative FABMS m,‘z 2295 

CWC,,,H,,,O,,)--I- WI%), 639 IC&,,O,m-Hl (77%), 
467 [C,,H3,0,,-H]- (100%) (Found C, 51 26. H, 751 

C104H,68055 8H,O requires C, 51 15. H, 7 54%) 
Compound 1 (2 mg) was bolled with I2 mg NaHCO, m 

MeOH (2 ml) for 10 mm. and the reactjon mixture was neutral- 

ized with Dowex 5OW-X8 and filtered The filtrate was evapd 

and the residue was exammed by TLC (slhca gel. solvent (I), C-8, 

solvent (IV) and 2, 3 and 4 were detected (slhca gel. R, 0 09 (2). 

0 46 (4), 0 79 (3), C-8, R, 0 62 (2)) 

Dlazomethan~ deqradafron cl/ 1 A soln of CH,N, m Et,0 

(170 ml) was poured mto a soln of l(323 mg) m MeOH (180 ml) 

wlnle coohng wnh Ice The mixture was left standmg for 30 mm 

at room temp, the excess of CH,N, was decomposed with 
AcOH and the solvents were removed by dust The crude reac- 

tion mixture reveahng four spots (R, 0 34. 0 26 0 23, 0 19) on 

TLC (sihca gel, solvent I) wds chromatographed on slhca gel 

[eluant, CHCI,-MeOH-H,O (7 3 0 3 -+ 25 17 3)] to give 6 

(R, 0 34) (43 mg), 3-O-trlsaccharlde residues In 1 (R, 026) 

(11 mg) L9] and the related compounds of methyl ester of 1 (R, 
023, 0 19) [9] 

Compound 6 Amorphous powder, mp 174. 177 (decomp ), 

[xl,-473 (MeOH, c 158) “CNMR (C,D,N) Table I 

‘HNMR(C,D,N+D,O)(70’) 652X(lH,dd.J=125.4Hz.H- 

3 of fucose). 5 43 (1 H, d. J = I 5 Hz. dnomenc H of rhdmnote-2), 
5 52 (1 H, hr 5, dnomer:c H of rhamnose- Il. 5 57 ( I H m. H-l 2 of 

aglycone). 5 61 (1 H. d, J = I 5 HL anomerlc H of nrabmose), 5 X7 

(IH. d, J-4Hz. anomerlc H of apiosel. 5X8 (IH. d. J=7 HT. 

anomerlc H of fucose) [anomerlc Ii clgnala m the ‘H hMR of 

permethyldte of 5 [i] ~)4 68 (d, J -= 7 Hz. xylosel. 4 X1 (d. ! =m 7 

Hr. glucose), 5 05 (d. J: 2 Hz, rhdmno\e-1). 5 39 (rl. J := X HT. 

fucose). 5 41 (d, J = 2 Hz. aplose)] Negatl>e FABMS m,; 1X39 

[M(C,,H,..O,,)-H] (S”/“), 639 (79%). 499 [dglycone 

(C,,H,,O,-H] (lOO%), 467 (91”;,) 

On hydrolycls with NaHCO, under the same condlttona ds 

for 1, compound 6 gave 5.3 and 4 which were detected by TLC 
(slhca gel) [solvent i. K, 0 83 (3). 0 56 (5). 0 52 (4). solvent II, R, 
0 43 (3) 0 36 (S), 0 15 (4)] 
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