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In addition to the main  saponin,  phaseolos ide  D (I) [1], kidney beans  contain a m o r e  po la r  glycoside 
amounting to 10~ of the weight of the glycoside f rac t ion.  This  substance has  the same  aglycone as the p r e -  
ceding g lycos ide ,  namely  soyasapogenol  C. The dens i tome t ry  of p a p e r  c h r o m a t o g r a m s  of hydro lyza tes  [2] 
has  shown that the ca rbohydra te  moie ty  of the mino r  saponin, phaseolos ide  E (II), contains g lueuronic  acid,  
g lucose,  ga lac tose ,  a rab inose ,  and rhamnose  ( 1 : 3 : 2 : 1 : 1 ) .  

We have shown the s t ruc tu re  of this compound in the same  way as for  I. When the saponin was me thy l -  
ated by H a k o m o r i ' s  method [3], a hydrolyza te  of the methyla ted  product  was shown by ch roma tog raphy  to 
contain methyl  2 ,4 -d i -O-me thy l -D-g lucu rona t e ,  3 , 4 - d i - O - m e t h y l - L - a r a b i n o s e ,  3 , 4 - d i - O - m e t h y l - D - g l u c o s e ,  
2 , 3 , 6 - t r i - O - m e t h y l - D - g l u c o s e ,  2 , 3 , 6 - t r i - O - m e t h y l g a l a c t o s e ,  2 , 3 , 4 - t r i - O - m e t h y l -  L - r h a m n o s e ,  and 2,3,4,6-  
t e t r a - O - m e t h y l - D - g l u c o s e .  The authent ici ty  of the r e su l t s  of the methyla t ion  of II was conf i rmed  by p e r i o -  
date oxidation. The reac t ion  p rac t i ca l ly  ceased  a f t e r  40 h, when 9 mo le s  of oxidizing agent had been con-  
sumed and 2 moles  of fo rmic  acid had been produced.  

Examinat ion of the methylat ion products  of compounds I and II p e r m i t s  the assumpt ion  that the s e -  
quence of monosaccha r ides  in the saponin under  invest igat ion is s i m i l a r  to that in I. In fact ,  the pa r t i a l  
hydro lys i s  of II  gave the same  group of subs tances  as those in phaseolos ide  D. 

F u r t h e r m o r e ,  the t r ea tmen t  of compound II with a snail  enzyme p repa ra t ion  gave phaseolos ide  D. The 
fo rmat ion  of 2 , 3 , 6 - t r i - O - m e t h y l - D - g a l a c t o s e  in place of 2 , 3 , 4 , 6 - t e t r a - O - m e t h y l - D - g a l a c t o s e  on the me thy l -  
ation of II shows that  the ce l lobiose  res idue  in II  is  a t tached to the C 4 OH group of ga lac tose .  

The a t tachment  posit ion of the ca rbohydra te  moie ty  to the aglycone was shown by the oxidation to a 
ketone of the 23-O-ace ty l soyasapogenol  C obtained f rom the glycoside .  The re fo re ,  the sugar  chain in the 
saponin is at tached to the secondary  alcoholic  group of soyasapogenol  C. 

Thus,  the final s t ruc tu re  of phaseolos ide  E appea r s  as follows: 

The configurat ions of the g lycosidic  cen te r s  were  calcula ted by means  of Klyne ' s  rule  [4]. 
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E X P E R I M E N T A L  

Chromatography was car r ied  out with KSK silica gel and "M" paper  of the Leningrad Volodarskii  
Mill using the following sys tems:  1) b u t a n - l - o l - b e n z e n e - p y r i d i n e - w a t e r  (5 : 1 : 3 : 3); 2) c h l o r o f o r m -  
m e t h a n o l - w a t e r  (55 :35 :10 ) ;  3) toluene -- etl]anol (9:1);  4) ethyl a c e t a t e - m e t h a n o l - w a t e r  ( 1 0 : 2 : 5 ) ;  5) 
c h l o r o f o r m - e t h y l  acetate (4 : 1) ; and 6) benzene -ace tone  (2 : 1). The sugars  were revealed on a paper 
chromatogram with aniline phthalate and on plates with conc. H2SO 4, 

Hydrolysis  of Phaseoloside E (II). A 20-mg sample of compound II was subjected to cleavage with 1 
ml of Kiliani 's  mixture at l l0°C for 5 h. The hydrolyzate was shown by paper  chromatography in sys tem 1 
to contain glueuronic acid, glucose,  galactose,  rhamnose,  and arabinose.  The aglycone was identified by 
comparat ive chromatography with an authentic sample on a S iO 2 plate in sys tem 5, by its mp, and by IR 
spectroscopy.  

Methylation of II, Hydrolysis  and Separation of the Cleavage Products .  One gram of II was methyl-  
ated by Hakomor i ' s  method as descr ibed previously  [1]. This gave 0.8 g of permethylated product.  

The methylated product (0.5 g) was hydrolyzed with 5 ml of 72% perchlor ic  acid in methanol (110°C, 
4.5 h). A 0.2-g sample of the mixture of methyl glycosides  obtained on methanolysis  was chromatographed 
on a column of SiO 2 (d = 30 mm,  h = 190 ram), being Muted with benzene containing f rom 1 to 10% of acetone. 
The separation was monitored chromatographica l ly  in a thin layer  of si l ica gel in sys tems 3 and 6. This 
gave 40 mg of a mixture of 2 ,3 ,4 ,6- te t ra-O-methylg lucose  and 2 ,3 ,4 - t r i -O-methy l rhamnose ,  20 mg of 2,3,6- 
t r i -O-methylg lucose ,  40 mg of 2 ,3 ,6- t r i -O-methylga lac tose ,  20 mg of 3 ,4-di -O-methylglucose ,  18 mg of 
3 ,4-d i -O-methylarabinose ,  and 15 mg of methyl 2 ,4-di -O-methylglucuronate .  

Per iodate  Oxiation of II. A solution of 20 mg of II in 1 ml of water  was t reated with 30 mg of sodium 
metaperiodate in 9 ml of water .  The consumption of oxidizing agent was determined by Barneby 's  method 
as applied by Likhosherstov to the analysis of sugars  [6]. 

Par t ia l  Hydrolysis  of II. A mixture of 0.5 g of II and 100 ml of 10% oxalic acid was boiled at 100°C 
for 5 h. After t reatment  under the usual conditions, the mixture of saponins was separated on silica gel 
(d = 25 mm, h = 300 mm) in sys tems  2 and 4. This gave 50 mg of the glucuronoside (III), 60 mg of the bio- 
side (IV), 35 mg of  the tr ioside (V), and 42 mg of the pentaoside (VI) of soyasapogenol C, and 50 mg of I. 

Action of the Enzyme f rom the Gastr ic  Juice of the Snail Helix pomatia  on Phaseoloside E. A few 
drops of an enzyme preparat ion f rom the snail was added to a solution of 20 mg of II in 2 ml of water ,  and 
the mixture was kept at 30°C for  30 rain. Glucose was found in the substrate by chromatography on paper 
in sys tem 1, and phaseoloside D in a thin layer  of silica gel. 

Action of Diastase on II. A solution of 20 mg of II in 2 ml of water  was t reated with 5 mg of diastase.  
In addition to glucose,  the substrate was found to contain a disacchar ide whose hydrolysis  with 2 ml of 4% 
H2SO 4 at l l0°C for  3 h yielded glucose and galactose.  

Prepara t ion  of 23-O-Acetylsoyasapogenol  C. A mixture of I and II (250 mg) was acetylated with 14 ml 
of acetic anhydride in 20 ml of pyridine at 23°C for 24 h. This gave 300 mg of the acetates  of I and II. A 
solution of 300 mg of the acetates  in 5 ml of 4% H2SO 4 was heated at l l0°C for  5 h. The hydrolyzate was 
diluted with water  and extracted with ether.  The ethereal  ext rac ts  were combined and evaporated to give 
100 mg of saponified product,  which was purified on a column of SiO 2 (d = 15 ram, h = 170 ram) in a chloro-  
f o r m - m e t h a n o l  gradient.  This gave 22 mg of the monoacetate of soyasapogenol C (VII) in the form of a 
powder identified in sys tems  3 and 5. 

3-Oxosoyasapogenol C. A solution of 20 mg of VII in 0.36 ml of pyridine was added to the complex ob- 
tained f rom 0.1 g of chromic  anhydride and 1 ml of anhydrous pyridine,  and the mixture was left for a day 
at 23°C. After  the addition of 3 drops of HC1, the mixture was extracted with ch loroform and the extract  
was evaporated. This gave 12 mg of oxosoyasapogenol C monoacetate (VIII), chromatographical ly  homo-  
geneous in sys tem 5. Compound VIII (12 rag) was saponified with 0.1 ml of sodium methoxide in 1 ml of ab- 
solute methanol. After the purification on IR-120 res in  (H + form), 5 mg of a substance giving an absorp-  
tion band in the 1710-cm -1 region was obtained. 
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