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dotracts-A tritctpcnoid saponin mixture (socalled quillajasaponin) obtained from the bark of Quillaja saponuria 
was treated with weak alkali and two major dcsacylsaponins were isolated. On the basis of cbcmical and spectral 
evidence, they were determined as 3-O-~-LSgabct0pyran0syl-(l + 2bu-r)xylopyfnnosyl-( I * 3)]+Dglucuro- 
nopyranosyl quiltaic acid 28-O+DapiofuranosyI-(1 + 3)/I-r)xylopyranosyl-( 1 + 4)-u-L-rhamnopyranosyl-( 1 + 2b 
/?-r)fucopyranosidc and 28-0-fi-D-apiofuranosyl-( 1 + 3~&Bxylopyranosyl-( 1 + 4F[B-c@zopyranosyl-( 1 + 3)]*- 
L-rhamnopyranosyl-( I + 2)-fi-~fucopyranosidc. Diazomcthane degradation providing sckctivcly the 28-0-glycosidc 
from the 3,28-O-bisglycosidc was a useful method for the structure elucidation. 

IW-RODL’CTION strong adjuvant activity [Z. 33 and a plasma cholesterol 

The bark of Quillaja suponaria Molina, named quillaja lowering effect 143, was recognized but as for the con- 

bark (cortex quillajae), is known as a saponin crude drug stitucnts of the crude saponin, little was known except for 

and has ban used as a detergent, dentifricc and expcctor- quillaic acid [S. 63 and its monoglucuronidc [7], which 

ant [I]. The existence of a saponin mixture (designated as were obtained upon acid hydrolysis of the saponin. A 

quillajasaponin), which was recently reported to have a study on the constituents of the quillajasaponin has been 
conducted in an atlempt to isolate the physiologically 
active tritcrpcnoid compounds. We report in this paper 
the structures of two dcsacylsaponins (quillaic acid 3,28- 
0-bisglycosida), DS- 1 (1) and DS2 (2), obtained by mild 

$To whom comspondem should be addressal. alkaline hydrolysis of the quillajasaponin. 
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RESULTS AND DISCUSSIOIY 

The mcthanoi extract of the bark was fractionated by 
the ordinary procedure, as described in the Experimental 
to givea saponin fraction (quillajasaponin). On treatment 
with 6% NaHCO, m 509, methanol, the fraction af- 
forded a desacylsaponin mixture, which was separated by 
normal and reverse phase column chromatography to give 
two majorcompounds, D-S-1 (1)and DS2 (2). Compound 
‘1. as well as Zshowed a single spot on normal and reverse 
phase TLC, respectively. 

Compound I was hydrolysed with acid to yield glucu- 
ronic acid (Glr), galactox (Gal). xylose (Xyl), fucose (Fuc), 
rhamnose (Rham), apiose (Api) and quillaic acid (3). 
Compound 2 yielded the sameproducts as those of 1 and 
in addition glucose (Gk). The * C NMR spectra of 1 and 2 
showed seven and eight anomcric carbon signals respect- 
ively. Ibe FAB mass spectra of 1 and 2 revealed the 
mokcuiar ion peaks as a cationized cluster ion at mi: 1589 
(M + 2K - H’j* and 1751 (M + 2K - H]‘, respectively. 
These data indicate 1 to consist of I mot each of 3, Glr, 
Gal, Xyl, FUE, Rham, Api and another one, Xyl or Api,and 
2 to consist of the same components as tho.u of I and 
1 mol of Gk. Both compounds were su 
2%O-glycosidic linkage since in their 

,yted to have a 
CNMR spectra 

the signaLs due to C-28 of the aglycone part were observed 
at L 176.0 [in 1) and 176.3 (in 2) [S]. 

When compounds I and 2 were treated with 2Yb 
potassium hydroxide in 50% ethanol, they acorded the 
same prosapogenin (dk which was hydrolysed with acid to 
yield 3, Glr, Gal and Xyl. Compound 4 showed in the 
“C NMR spectrum three ahomeric carbon signals and 
threecarbon signalsat 624.6. S4.9and 84.2due toC-ZC-4 
and C-3 of quillaic acid having a sugar moiety at its 3- 
position [93, and showed the mokcuiar ion peak at m:r 
995 [M + K] * in the FAB mass spectrum. These data 
indicate that 4 is the 3-O-glywside of 3 and consists of 
1 mol each of 3, Glr, Gal and Xyi. Since the aMthyde 
group and Glr unit in 4 were thought to complicate its 
structure elucidation. compound 4 was converted to the 
more stabk compound 6 as follows. 

Reduction of 4 with sodium borohydride followed by 
mcthyfation of the product by the Hakomori method [lo] 
afforded compound S. Compound 5 was again reduced 
and methylated to yield compound 6, which was meth- 
anolysed to give an aglyconc (7) and three methyiated 
sugars. An acetate (8) of 7 showed in the ‘H NMR 
spvztrum the signals of one acetoxyl and three methoxyl 
groups, together with tripkt-like signals at 64.92 as- 
cribabk to the proton at C-3 bearing the acetoxyl group 
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[I I]. Therefore 7 and 8 were regarded as the 16,23di-O- 
methyl ether of 16x-hydroxyhcdcragenin methyl ester and 
its 3-O-aatatc. respectively. The mthylatbd sugars were 
identified as methyl pyranosidcs of 2,3,4-tri-O-methyl- 
xylosc (S-I). 2.3.4.6tetra-O-methyl-gakactose (S-2) and 
4&h-0-methyl-glwose (S-3). Therefore, compound 4 
has a branched trisaccharidc, xylopyranosyl-[gafacto- 
pyranosyll-glucuronopyranose, combined with the 3- 
hydroxyl group of 3, and the Xyl and Gal units arc 
attached IO Ihc 2- and 3-, or 3- and 2-hydroxyl groups of 
Glr. res~llvcly. 

When compound 6 was treated with dilute hydro- 
chlortc acid in methanol a maJor product was obtained. 
Methylation of the product afforded compound 9, which 
gave on mcthanolysis compound 7. S-2 and methyl 3.4,6- 
tri-O-methyl-glucopyranose (S-4). This indicated com- 
pound 9 IO be the pcrmcthylate of the galactosyl-( 1 + 2) 
glucostdc of I&-hydroxyhederagenin. Therefore, if Xyl, 
Gal and Glr arc assumed to be the most commonly found 
fiscrics, the ohgosaccharidc moiety of 4 is D- 
galactopyranosyl-( I -+ 2b[ D-xylopyranosyl-( I + 3)1-D- 
glucuronopyranosc. The ‘H NMR spectrum of 5 showed 
three anomcric proton signals of sugar units as doublets 
with large J values (7, 7 and 8 Hz) indicating their /?- 
hnkage [ 121. 

Consequently, compound 4 is quill& acid 3-0-B-t> 
galactopyranosyl-( 1 + Zt[p-Dxylopyranosyl-( I - 3)]- 
/I-u-glucuronopyranoside. and therefore compounds I 
and 2 are thought to be 28-0-glycosidcs of 4. 

In the course of experiments concerning the structure 
elucidation of 4. WC found and reported [I33 that the 
sugar aglyconc linkage of 4 was cleaved to give the 
aglyconc 10 (methyl 3j.l6%23x-trihydroxy-3-0.23- 
methylcnokan- 12-en-2%oa1c) and the corresponding 
oligosacchartde rcstduc by only treatment of 4 with 
diazomethanc cthcr in methanol. If rhis procedure (di- 
azomethanc degradation) is apphcd to compounds 1 and 
2, the 28-0-glycosidc of 12 must be obtained. 

Treatment ofcompound 1 with diazomcthane ether in 
methanol afforded a less polar compound (11). 
Compound II revealed an cstcr carbonyl absorption 
(1735cm ‘) in the 1R spectrum. the signals of four 
anomcric carbons in the “CNMR spectrum and a 
molecular ion peak a1 rn!,- 107Y [M + Na] . in the FAR 
mass spectrum. and gave on acid hydrolysis Fuc. Rham. 
Xyl, Api and an aglyconc (12). which was converted IO 10 
by mcthybtion with diaromcthanc. These data indicated 
that 11 is the 28-0-tetraglycoside of 12 obtained by 
cleavage of the 3-0-glycosidic lmkage in 1. and that the 
sugar moiety of 11 consisted of I mol each of Fuc, Rham. 
Xyl and API. 

Mcthanolysis of the pcrmethylatc (13) of 11 gave 14 
(the 16.23di-O-methyl ether of 12). methyl 2.3-S-rri-O- 
mc1hyLapiofuranoside (S-S) and methyl pyranosidcs of 
2,4di-0-methyl-xylosc (S-6). 2,3di-0-methyl-rhamnox 
(S-7)and 3,4di-0-methyl-fucox (S-g). This indicated that 
the sugar molcry of I1 is linear in structure and that 
apiofuranosc IS located at the termmal. Compound 11 was 
treated wtth 2 no hydrochloric acid in methanol IO yield 15 
1oge1her wnh 12 and mc1hyl apiofuranosidc. Compound 
15 showed a mokzcular ion peak at rn:: 479 [M + Na] ’ in 
the FAB mass spectrum and rcvcakd one mcthoxyl and 
three anomcric carbon signals m the “C NMR spcc~rum, 
and alforded Xyl. Rham and Fuc on acid hydrolysis. 
These data mdrca1cd that 15 was a methyl glycoside of a 
trisauharide consrstmg of Xyl, Rham and Fuc. The 

detaikd assignment of the “C NMR spectrum of 15 was 
made by taking the glycosylation shift [ 14, IS] into 
account and by comparison with the spectra of methyl 
fucopyranoside and gkditsia saponin [ 163 as shown m 
Tabk 1. The result of methanolysis of 13 mdicated that if 
Xyk Fuc and Rham are assumed IO be the most commonly 
found D, D and ~-series. compound 15 is the methyl 
glycoside of g-t%xylopyranosyl-( I -. 4)-x-t-rhamno- 
pyranosyl-( 1 + 2)+t~fucopyranosc. The above facts sug- 
gcs1cd that the sugar moiety of 11 is bapiofuranosyl-( 1 
-+ 3)-B-u-xylopyranosyl-( 1 + 4)-z-L-rhamnopyranosyl- 
(I + 2)-ufucopyranose since apiosc in glycosidcs is also 
usually found as the tiscncs. 

The configuration of the bfucopyranose unit was 
regarded IO be fi by the I values of its anomerlc proton 
signal (doublet, J = 8 Hz) [ 121 in the ‘H NMR spatrum 
of 13. The rrapiofuranosc unit was constdcrcd IO have the 
ficonfiguratton by comparison of its anomcric carbon 
signal(61lI.l)in1hc”CNMRspcctrumof 11 withthox 
of the methyl fi- and z-rrapiofuranosidcs (j-anomcr: 
6111.3; z-anomcr: 6104.4). Therefore, II follows that 
compound I1 is the 28-0-j?-o-apiofuranosyl-( I + 3bfi-t> 

‘Tabk 1. “CNMR spcclral daIa (C,D,N) of com- 
pounds IS. I8 and reference compounds 

.-- __. ._ .- .._. .- 

c 
Refcrcncz 

I5 18 compounds’ 
.- - ..--. 

I’ 100.5 loo.4 
2 78.4 7 ?._u? 
3’ 69.9 69.9 
4 73.3 73 2 
5 66.6 666 
6 17.0 I70 
OMC 54.9 54.9 

I- 104.2 104.0 
2’ 71.6 71.1 
3- 12.1 77.q 
4’ 84.5 82 7 
5’ 68.1 68.1 
6- 18.4 18.7 

I- 107.0 Ios.1: 
2’ 76.0 75.46 
3’ 78.5 78.1 
4- 70.9 71 I 
5’ 67.4 67.0 

I’ 104.7: 
2’ 75.29; 
3’ 78.7 
4- 71 I 
s- 78.1 

6’ 62.2 

[1:3 
1016 
70.0 
71.6 
13.2 
66.9 
11 I 

55.1 

[RI 
101.2 
71.9 
72.6 
u3.9 
6n4 
18.7 

[Xl 
106.9 
76.0 
78.6 
71.0 
61.4 

Lc; 1 
105.5 
74.9 
711.3 
11.6 
78.3 
62.7 

..- 
l [F]: M&y1 z-~fucopyraoosde; [R] ad [Xl: rham- 

nose and xyktsc parts m /I-~xylopyranosyl-(I + 4bz-L- 
rhmnopyraacnyl moiety m glcdiwa saponm [ 161; [G]. 
m*byl /S-~glucopyranosldc. 

t.:~A&gnmcntr may be reversed m each vcnical 
column. 
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xylopyranosyl-( I + 4~a-L-rhamnopyranosyl-( I + 2)/I- 
rrfucopyranosidc of 12. 

Consequently, due IO the structures of compounds 4 
and II. compound 1 is characterized as ~-O-/?-D- 
galactopyranoysl-( I + 2k[/3-D-xylopyranosyl-( I + 3)]- 
/?-D-glucuronopyranosyl quillaic acid 28-O-B-D 
apiofuranosyl-( I + 3)-/?-uxylopyranosyl-( 1 + 4)-2-L- 
rhamnopyranosyl-( I - 2b/?-D-fucopyranosidc. 

The structure of the 28-0-oligosaccharidc motety in 
compound 2 was also determined by using the diazo- 
methane degradation method as follows. On treatment 
with diazomethanc. compound 2 afforded a less polar 
compound (16) which was presumed IO be the 28-O- 
pcntaglycoside of 12. On acid hydrolysis 16 gave 12, Fuc. 
Rham Xyl. Api and Glc. and showed the molecular ion 
peak at m;z 1241 [M + Na] * in the FAB mass spectrum, 
five anomcric carbon signals in the “C NMR spectrum 
and an ester carbonyl absorption (1735 cm ‘) in the IR 
spectrum. These data indicated 16 is the 28-0-glycoside of 
12 consisting of 1 mol each of 12. Fuc, Rham, Xyl. Api and 
Gk. Methanolysis of the pcrmcthylate (17) of 16 afforded 
14and five methylatcd sugars, S-S, S-6, S-8 and the methyl 
pyranosidcs of 2-0-methyl-rhamnox (S-9) and 2,3.4.6- 
tctra-O-methyl-glucose (S-IO). These facts and the co- 
extstcnce of 1 and 2 in the same plant material suggested 
that the sugar moiety of 16 is a pentasaccharidc in which a 
glucopyranox is located on the 3-hydroxyl group of the 
rhamnopyranose umt in the sugar moiety of 11. 

When compound 16 was treated with 2 “/, hydrochloric 
acid in methanol in the same manner as 1 l.compound 18 
wasobtained together with 12and mcthylapiofuranosidc. 
Since 18 gave on acid hydrolysis Xyl, Rham. Fuc and Gk 
and showed the signals of one mcthoxyl and four 
anorncric carbons in the “CNMR spectrum and the 
molecular ion peak at m;: 61Y [M + H] . In the FAB mass 
spectrum, compound 18 was regarded as the methyl 
glycostde of tctraox derived from the sugar moiety of 16. 
The “C NMR signals of 18 were assigned as shown in 
Tabk I by taking the glycosylation shift into account and 
by comparison with the spectra of 15and methyl glucopy- 
ranosidc. The pcrmcthylatc (19) of 18 was methanolyxd 
to give S-8, S-9. S- 10 and S-l. Therefore. if Xyl. Glc. Fuc 
and Rham arc assumed to bc the commonly found D, D, I) 
and ~-series, compound 18 must be methyl /I-U- 
xylopyranosyl-( I + 4)-[fi-rrglucopyranosyl-( I + 3)1-z- 
L-rhamnopyranosyl-( I + 2)x-D-fucopyranoside. The site 

I 
18 R=ti; 

19 R - Me; 
I _- ____ ----___-- ____-__-_-------- -- 

of linkage of the Glc and Xyl units IO the 3- and 4- 
hydroxyl groups of the rhamnosc unit in 18 was con- 
firmed as follows. Compound 19 was hydrolyscd with 5 pb 
hydrochloric acid in methanol and the major product was 
methylatcd IO give a compound (20) which showed no 
hydroxyl absorption in the IR spectrum and thra anom- 
erk proton signals in the ‘HNMR spaztrum. 
Methanolysis of 2Oaffordcd thra mcthylatcd sugars, S-8. 
S- 10 and methyl 2,4di-0-methyl-rhamnopyranoside (S- 
ll), which indicated that 20 is the pcrmcthylate of 
glucosyl-( I + 3)-rhamnosyl-( 1 + 2)-ftxzosc. 

Accordingly, compound 16 is the 28-O-apiofuraaosyl- 
(1 + 3)-fi-~xylopyranosyl-( 1 + 4)-u-D-glucopyranosyl- 
(1 -+ 3)]+L&amnopyranosyl-( 1 -, 2)-Dfucopyrano- 
side of 12. The configurations of both t%fucopyranosc 
and Dapiofuranosc were suggested IO be fi by the 
anomcric proton signal of fucopyranose (doubkt, J 
= 8 Hz) [ I23 in the ‘H NMR spaztrum of 17 and the 
anomeric carbon signals of apiofuranose (d 111.2) in the 
“CNMR spectrum of 16. 

Based on the stnrcture of 16. compound 2 was 
regarded to be 3-O-&t+galactopyranosyl-( 1 + 2b[&~ 
xylopyranosyl-( I + 3)]-/?-Dglucuronopyranosyl quillaic 
actd 28-O-/I-bapiofuranosyl-( I 4 3)-/I-Bxylopyranosyl- 
(1 + 4)-[J-@ucopyranosyI-( I + 3)]-a-t-rhamnopyra- 
nosyl-( I + 2b/?-Dfucopyranosidc. 

To our knowledge, two quillaic acid 3,28-O- 
bisglycosidcs have been reported 19. 173. but the two 
dcsacylsaponins. 1 and 2, reported here are different in 
their sugar moieties from those described so far. 
Diazon~hanc degradation was a useful method for 
structure elucidation of the triterpent 3.28-0-bisglycoside 
as described in this paper. 

All mps are uncorr. Optual rotations were recorded at IS-28 
usmg a I dm cell. ‘H NMR spcotra were rakm al 100 MHz m 

CDCl, soln unlcJs o~hcrw~sc specified, using TMS as mrcmal 

standard. “C NMR spectra were recorded a( 25 MHz in C,D,N 

(TMS as m(anal standard) unless olhcrwisc noted. employing 

the FT mode. The El- and FABMS were measured on a doubk 

focusmg ma.rr spccrromc(cr. The former were taken wr(h an 

acsekraring prcnbal of 3 6.5 kV and an ionizing potcnlul of 

30 75 eV. and ~hc latter a( I.5 3 kV for rhe ion source and 6 kV 

for an Ar beam source; the spccrra were obramcd from glycerol 

solns unkzss othcrwtsc spac~fiai. FDMS were den at 2- 3 kV for 

(he field anode and a( - 5 kV for rhc slotted cathode plarc. a( an 

Ion source pressure of co IO . Torr and an emr((tr hcarmg 

currcnr of 18, 24 mA Condurons of GLC (FID mode): (a)glass 

column (I.2 m x 3 mm) packed wnh IO”, IA-buranahol SUC- 

cma~c on Shunalite W (6&O meshkcolumn temp. I55 : (b) glass 

column (1.2 m x 3 mm) packed with I ?,, ncopcnlyl glycot SUC- 

curale polyester on Chromosorb W(AW) DMCS (60 80 meJhk 

column temp. I30 Solvent syslcms of TLC [SIIKX gel. C-8 

(reversed phase) and Avrcl]: (a) CHCl,- McOH HOAc-HJO 

(1S:Y.I.Z). (b)EtOAc ?&OH-H,0 (8:l:O.l); (c)CHCI, 
YcOH (IO: I); (d) C,H.-McJCO (2: I). (et C,H, MclCO (4: I). 

(f) n-hcxane EIOAC (2: I); (g) 6O”, MeOH; (h) upper layer of n- 

BuOtt pyridrnc-H,O (6.2 3) + pyridme (I ); (I) upper layer ofn- 

BuOH HOAc H,O (4: I :S). 

/solarron ojqu~llo/~roponm. Commercral qu~ltaja bark (2 5 kg) 

(a voucher spccrmcn of the crude drug IS on fik a( the Faculty of 

Pharmaceubcal Scxnccs. Kyushu Univmny) was ex(rwtcd with 

M&H and (he M&H was evaporated m rcuo lo kave (he 

M&H ex(rac( (420 g). ‘The larrcr was partitioned bc(wcen ElOAc 
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4.24 (1H. d. J - 8 Hz_ aaomcric H), 4.62 (1 H. d, J = 7 Hz_ 

anomcric H). Compound 9 was sub&ted to rnethanolysis as for 

6. and 7: S-2 and S-4 were obtained [TLC siba gel (f), GLC (a)]. 

Dinzom~haw depadation o/l poriding 11. A soln of CHIN, 

m Et,0 (I5Oml) was poured into a soht of I (1.1 g) in MeGH 

(300 ml) under cooling with ice. The mixture was kft to stand for 

I hr at room temp., excess CH,N) was decomposed with HOAc 

and the sotvents were removed by distillatson. The crude reaction 

mixture revealing two major spots (R, 0.51 and 0.27) in TLC 

[silica gel (a)] was chromatographed on silica gel 

(CHCI,-MeOH-HzO. 8:3:0.3) to give a substance (whttc 

powder, R, 0.27) (a mixture of the related compoututs of the 

methyl ester of I and trtsaccharkks derived from the 3.O-sugar 

restdue in I [13]) and 11 (whtte powder. 164mg. R, 0.51). mp 

198 201^ (decomp.). [z]o -30.4’(MeGH;c 1.65) IRrEcm-‘: 

3400 (OH), 1735 (ester). FABMS m,.-: 1079 [M(C H 0 ) ,, ,. 11 
+Na]‘.“CNMR:694.8.101.~106.9,1I1.I(eschd.PaomericC 

Y 4). 176.1 (s. C-28). Compound I1 was boiled with 2 N HsSO. 

for 2 hr and the reaction mtxture WPI extracted with CHCI,. +he 

CHCI J layer showing a spot (R, 0.2 I) on TLC [stlica gel (c)] was 

washed. drtcd pnd evaporatai to give 12, which was methylated 

wtth CHIN, Et,0 in MeOH affording a compound cor- 

responding with an authentic sampk of 10 [TLC (c). IR. 

‘H NMR and “C NMR]. The aq. layer was treated as for 1 and 

Fuc. Rham, Xyl and Api were detected FLC. Avicel (h) and (i)]. 

Sptuhcsis and methonolysis oj rhe prmerhylac (13) o/ 11 

Compound I I (40 mg) was methylated by the Hakomori method 

as before, and the reactron mixture was diluted with H,O, 

extracted wtth CHCI, and the CHCI, layer was washed. dried 

and evaporated. The residue was passed through silica gel 

(n-heLontMQZO.2: l)andaSeph&x LH2O(MeOH)column 

togtvc 13asa white powder (16 mg) IR ~2 cm I: 1750 (ester), 

no OH. FDMS m::: 1210 [M(C,.H,,,,Oa,)]‘. ‘HNMR: 64.63 

(I H, d. J - 8 Hz anomeric H of Xyl), 5.24 (I H, d, J - I Ht. 

anomeric H of Rham), 5.37 (1 H, d. J - 8 Hz anotnenc H ofata 

glycosidkfucose[19]),5.46(lH.d.J = ZHtanomericHofApi 

[20]) (anornerr H srgnab were assigned by comparison wtth 

those observed in the ‘HNMR spectrum of 17. and with the 

reported 6 and J values [19.20]). Compound 13 was meth- 

anal@ and worked up in the same manner as that for 6. The 

methanolysatc was examined by TLC [silica gel (d)] and GLC 

[conditton (a)]. and S5, S-6, S-7 and S-8 were detected. Sibca gel 

CC of the tnethanolysate (n-hexnnc+Mc~CO. 6: 1) alforded an 

aglycone (14) EIMS m;r: 528 [M(CJJH,,O,)]‘, 278. 

Purrrul nuthamalyds oj 11 yielding IS. Compound I I (uw) mg) 

m 2 “, HC1 MeGH (20 ml) was kft to stand for 2.5 hr at 40”. and 

the reactnon mixture was treated with Ag,CO,. filtered and 

evaporated. The raiduc giving three spots [R, 0.84(12). 0.61 

(methyl fi-r)sptofuranoside) and 0.311 on TLC [nlica gel (a)] 

WaS chromatognpbed on silica PC1 
(CHCI,-MeOH- HOAc-HIO. 15:8. I: 1) aad Sephadex LH-20 

(MeOH) to yldd IS (R,0.31) (31 mg)asa hygroscoplc powder, 

[x]o + 11.8’ (MeGH;c l.OO)IRv~cm-‘:3400(OH)FABMS 

m,:: 479 [M(C,.H,~O,,) +Na]‘. “CNMR: see Tabk 1. 

Compound 15 was bolted with 2 N HISO. for 2 hr and tratai as 
usual. The hydrolysate was cxammal by TLC [Avkel (h)and (i)]. 

and Xyl Rham and Fuc were detoctcd. 

D~amn~hane dqradaricm oj 2 a#ording 16. Compouod 2 

(2.00) in MeGH (150 ml) was treated wtth CHINz Et,0 

(130 ml) and worked up as for I. The crude r&ton mixture 

showing three spots (R, 0.42.0.27 and 0.21) on TLC [ribca gel 

(a)] was chromatographal on silica gd (CHCI, MeOH-HzO. 
6:4:0.3) to give substances of R, 0.27 (30-tnsaccharide residues 

in 2). R, 0.2 I (related compounds of the methyl ester of 2) and R, 
0.42 (16) (a whitcpow&r. 508 mgA mp21 I-214’ (decomp.), [a]o 

- 40 4 (M&H; c 3.23). IR V= cm ‘: 3420 (OHk 1735 (ester) 

FAB MS m/z 1241 [M(C,,H,.O,,) + Na]‘. “CNMR: 695.1. 

102.0. 104.8. 105.2. 1 Il.2 (crh d.anomaic C x 5). 175.9 (s, C-28) 

On hydrolysis with acid under tbc same condttions as for Il.16 

gave 12 and a sugar mixture. The sugar mixture was found to 

constst of Fuc, Rlum, XyL Apt and Gk [TLC, Avicel (h)and (i)]. 

Pr~pvarkm and mrrhunolyrfs oj 17. Compound 16 (300 mg) 

was tnethylated by the Hakomori method and worked up in the 

same manner as for 11 to provide a permethyhtc (17) (88 mg) as a 

white powder. IR ~‘2 cm ‘: 1755 (eater), no OH. FDMS m/r: 

1414 [M(C,JH~~~O~~)]*. ‘HNMR: 64.68 (IH. d. J = 7 HZ, 

anomericHofxylosc),4.82(1H,d.J - 7 HranometiHofGk). 

5.05 (IH, d. J - 2 Hr, anomenc H of Rham), 5.39 (IH. d. J 
-8Hz,anomericHofFuc),5.41(IH.d.J-ZHr.anomericH 

of Api) (anomeric H signal were assigned by compansoa with 

the ‘H NMR tpeclrum of 13). Compound 17 was methanolysod 

and the mcthanolysa~c was exat&ted as for 13. Compound 14. S- 

5. S-6. S-8. S9 and S-10 were detected ULC silica gel (d), GLC 

WI. 
Porrcal merhanolysis o/ 16 yvlding 18. Compouad I6 (4% mg) 

was treated with 2>;HCI-McOH for 1.5 brand worked upasfor 

Il. The residue showmg the spots of 11 methyl apiofuranostdc 

and Ig (R, 0.22)on TLC [silica gel (a)] was chromatograpbed on 

silica gel (EtOAcMeOH-H,O. 6:4:0.4) and Sephadex LH-20 

(MeOH) to give 18 (145 mg) as a white powder. mp 17818Y’. 

[x]o- 3.2’ (MeGH; c 3.73) IR vkt cm ‘: 3380 (OH). FABMS 

m/r: 619 [M(CJ.H.zOI,) t H]‘. “CNMR: see Tabk I. 

Compound 18 was hydrolysed with rid and worked upas for IS; 

Xyl, Gk, Rham and Fuc were obtained [TLC Avkel (It) and (i)]. 

Synrhdr o/ 19 Md us rnerhono/ysi5. In the same manoer as that 

for 11,compouod 19(63mg)wasp~fromlg(12Omg)by 

the khkomori method. IR xzcm -‘: no OH. EIMS m/r 758 

[M(C,.H8a0,,)]‘. Compound I9 was mcthanolysed as for 13 

to gave S8. S-9, S-IO and SI [TLC silica gel (d), GLC (a)]. 

Prcpvorion o/20 and 10 ~c!umolysis. Compound 19 (50 mp) 

was methanotysal with 5”,6 HCI-MeOH (3 ml) for 3 hr at 50” 

and worked up as before, and the residue (partial methanolysatc) 

was chromatograpbed on silica gel (n-hexano Me,CO. 3: I) to 

give a rnabr product (R, 0.09) [TLC dia gel (n- 
kxnntMc~CO.3: l)] (R, of 19.0.18). The major product was 

methylated by the Hakomori method and treated as usual to yield 

#)(8 mg)asacolourksssyrup. IR yzcm- ‘:noOH. ‘HNMR: 

63.33.3.34, 3.47.3.53, 3.57, 3.60.3.62 (eochs. 3H. OMe x 7). 3.52 

(6H.s.OMcx2).4.45(1H.d.J=7H~anomericH).4.77(lH.d. 

J - 4 Hz. anomeric H). 4.95 (lH, d, J - 2 Hz. ancmcric H). 
Methanolysis of 20 as before ago&d S-8. S- 10 and S 1 I [TLC 
silica gel (d), GLC (a)]. 
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