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Abstract-New acyclic sesquiterpene oligoglycosides named mukuroziosides Ia, Ib, IIa and IIb were isolated from the 
pericarp of Sapirtdus mukurossi and their structures were elucidated. These oligoglycosides showed a potent solubilizing 
effect on the co-occurring saponins (monodesmosides), which are sparingly soluble in water in the pure state. 

INTRODUCHON 

The pericarp of Sapindus mukurossi Gaertn. (Sapindaceae; 
Japanese name: Enmeihi) is used in traditional Oriental 
medicine as an expectorant, as well as a source of natural 
surfactant. Several saponins have been isolated from this 
crude drug, as shown in Fig. 1 [l]. Of these saponins, 
monodesmosides such as l-3 are sparingly soluble in 
water in the pure state, although these monodesmosides 
can be extracted from the crude drug with water and are 
soluble in water as a crude glycoside mixture. 

*To whom correspondence should be addressed. 

Monodesmoside 

Consequently, we expected that the crude glycoside 
mixture from this crude drug would contain substances 
which solubilize these monodesmosides. Indeed, it was 
found that the water solubilities of these monodesmosides 
were greatly increased by the co-occurring bisdesmosides, 
mukurozi-saponins X (4), Y 1 (5) and Y2 (6) [ 1] (Fig. 1). It 
was also found that solutions of these monodesmosides 
solubilized with the aid of the bisdesmosides produced a 
remarkable enhancement of the absorption of /I-la&am 
type antibiotics such as sodium ampicillin (ABPC) from 
rat intestine and rectum [2]. Since the contents of these 
bisdesmosides in the crude drug are fairly low, we also 
looked for other solubilizing principles in the crude 
glycoside mixture. The present paper deals with the 

Bisdesmoside 
,:* 

n 

RO 

R 

1 -Ara (p) 2 Rha2Ara (p) 6 
2 -Ara(p)ZRha3Xyl 5 
3 -Ara(p)2Rha3Ara(f) 

--Ala (p)ZRha 4 

Ara (p) : u . L - arabinopyranosyl 
Ara (f): u - L-arabinofuranosyl 

Rha: a - L - rhamnopyranosyl 

Xyl : p - D - XylOpyIanOSyl 

Fig. 1. Saponins of Sapindus mukurossi. 
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separated by CC on silica gel (EtOAc-MeOH-HzO, 6:2:1), 

affording 12 (90 mg) and unreacted 10 (81 mg). Compound 11: 
colourless oil, [a]g O”(MeOH; c 0.67); HRMS at 70 eV: [Ml’. 

Found: 238.190, C,sHz602 requires 238.193. Compound 12: a 

white powder, [a]: -59.6” (MeOH;c0.26). (Found: C, 55.18; H, 

8.11. C&Hs60,~.lfH20 requires: C, 55.06, H, 8.26x.) 

Enzymatic hydrolysis of 8. A soln of 8 (200mg), crude 

hesperidinase (1 .O g) and crude pectinase (1 .O g) in Hz0 (20 ml, 

containing 1 ml of toluene) was incubated at 37” for 6 days. The 
reaction mixture was chromatographed on DIAION HP-20 
(Hz0 and then MeOH). The MeOH eluate was separated by 

HPLC on y-Bondapak C-l 8 (65 % aq. MeOH, 8 mm x 10 cm; RI 

detection), affording 12 (3 mg). 

Enzymatic hydrolysis of 9. A soln of 9 (480 mg), crude 
hesperidinase (1 .O g) and crude pectinase (1 .O g) in Hz0 (50 ml, 

containing 5 ml of toluene) was incubated at 37” for 7 days. The 

reaction mixture was chromatographed on DIAION HP-20 

(Hz0 and then MeOH). The MeOH eluate was coned to dryness 

and the residue separated by reverse-phase CC on RP-8 (80 % aq. 

MeOH), affording Frs I (20-rich fraction) and II (19-rich frac- 

tion). Fr. II was further hydrolysed with crude enzyme under the 

same conditions as above. This reaction mixture was chromato- 

graphed on DIAION HP-20 (Hz0 and then MeOH). The 

MeOH eluate fraction was coned to dryness and the residue 

separated by CC on silica gel (EtOAc-MeOH-H,O, 8:2:1), 

affording 19 (12 mg) and crude 20 fraction (Fr. III). Frs. I and III 
were combined and purified by HPLC on TSK-Gel ODS12OA 

(80 % aq. MeOH, 7.5 mm x 30 cm; RI detection) and by CC on 

silica gel (CHC13-MeOH, 70:1, homogeneous), affording 20 

(12 mg). Compound 20: colourless oil, [a]; - 4.5” (MeOH; c 
0.60); HRMS at 70eV: [M + H]+. Found: 241.210. C15H2902 

requires 24 1.2 17. 

Enzymatic hydrolysis of 7. A soln of 7 (160 mg) and crude 

naringinase (16Omg, Tanabe Pharm. Ind. Co. Ltd., Osaka, 

Japan) in Hz0 (16 ml, containing a few drops of toluene) was 

incubated at 37” for 3 days. The reaction mixture was coned to 

dryness and the residue separated by CC on silica gel 
(EtOAc-MeOH-HzO, 8 : 2: 1) and then by reverse phase CC on 

RP-8 (75 % aq. MeOH), affording 19 (90 ml). Compound 19: 
white powder, [a$$ -67.7” (MeOH; c 1.0). (Found: C, 52.50; H, 

8.94. C33Hs801s.3fHz0 requires C, 52.30; H, 8.64%.) 

Sugar sesquence analysis by GC/MS. The permethylated 

oligoglycoside prepared by Hakomori’s method [18], was treated 

with 90% HC02H (2 ml) at 100” for 1 hr. The reaction mixture 

was evapd and the residue heated with 0.13 M HzS04 at loo” for 

16 hr. The reaction mixture was neutralized with ion-exchange 
resin (Amberlite MB-3), and coned to ca 2 ml. This soln was 

treated with NaBH4 (25 mg). After standing at room temp. for 

2 hr, the reaction mixture was acidified by passage through a 
column of Dowex 5OW-Xl (H+ form)and coned to dryness. Boric 

acid in the residue was removed by co-distillation x 3 with 

MeOH. The resulting methylated alditol mixture was acetylated 

with AczOCSHSN (1: 1,l ml) at loo” for 1 hr. The reagent was 

removed by co-distillation with toluene. The methylated alditol 
acetate mixture thus obtained was subjected to GC/MS 1171. 

Synthesis of18 A soln of 17 [19] (2.1 g, 0.01 mol), Hg(CN)z 

(10 g, 0.04 mol) and 2,3,4,6-tetra-0-acetyl-a-Dglucosyl bromide 
(10 g, 0.024 mol) in dry toluene (200 ml) was refluxed for 3 hr. 

Insoluble Hg(CN)z was removed by filtration and the filtrate 
coned to dryness. The residue was deacetylated with 5 y0 KOH in 
MeOH (200 ml) by standing for 30 min at room temp. and the 

resulting ppt removed by filtration. The filtrate was deionized 

with Amberlite MB-3 resin and coned to dryness. The residue was 

purified by CC on silica gel (CHCIJ-Me*CO-MeOH, 4:2:1, 

homogeneous) and further subjected to CC on RP- 8 (50% aq. 

MeOH) to give 18 (1.35 g). Compound 18: white powder, [a]g 

-30.3” (MeOH; c 2.18). (Found: C, 57.70; H, 8.58. Ci6HZ807 
requires C, 57.81; H, 8.49 %.) 

Determination ofsolubilizing effects. A satd aq. soln of 1 was 
prepared by incubation of an excess of 1 in water at 37” for 24 hr 
followed by filtration through a 0.5 pm tilter (Millipore) to 

remove undissolved saponin. A satd soln of 1 in an aq. soln of 

mukuroziosides was prepared as follows. A soln containing an 

excess of 1 in MeOH containing a mukurozioside was coned to 

dryness and the residue incubated in HZ0 at 37” for 24 hr. Each 

satd soln was filtered as described above. The content of I in each 
satd soln was determined by TLCdensitometry according to the 

method of ref. [l]. 
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