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Of the plants  of the fami ly  Sapindaceae that have been studied in our  labora tory ,  Xanthoceras  s o r b i -  
fol ium (shinyleaf yellowhorn) is widely dis t r ibuted in Moldavia. In con t r a s t  to the soap t r ees  Sapindus 
mukoross i  and Koe l r eu t e r i a  panieulata,  there is no l i t e r a tu re  informat ion at all  on the chemica l  comp o s i -  
tion of this r ep re sen t a t i ve .  

In quali tat ive t es t s ,  a methanolic ex t rac t  gave  a posi t ive react ion for  t r i t e rpene  glycosides  and, ac -  
cording to th in - l ayer  ch romatography  on s i l ica  gel, it contained one substance - x a n t h o c e r a s  saponin (I). It  
was isolated in the pure  s ta te  by column chromatography  on alumina.  

In spi te  of the fac t  that  the compound obtained has the same  chromatographic  mobil i ty and the s ame  
aglycone as and ve ry  s i m i l a r  physical  constants to koe l r eu t e r i a  saponin B [1], the composi t ion of its c a r -  
bohydrate  moie ty  differs  somewhat  f r o m  that of the la t ter .  Thus, the acid hydrolys is  of (I) with Ki l iani ' s  
mix tu re  [2] f o r m s  glucuronie acid, arabinose ,  glucose,  and galactose .  

By analogy with other  gypsogenin glycosides [3, 4], the 3-O-f i -g lucuronoside  of this aglycone was 
isolated. 

The s t ruc tu re  of  the ca rbohydra te  component  of the saponin was shown by compar ing  the r e su l t s  ob-  
tained by the use  of  a number  of known methods.  Thus, on methylat ion by H a k o m o r i ' s  method [5] and sub-  
sequent  hydro lys i s  with pe r ch lo r i e  acid, methyl  2 -O-methy l -D-g lucurona te ,  2 , 3 , 4 - t r i - O - m e t h y l - L - a r a b i -  
nose, 2 , 3 ,4 ,6 - t e t r a -O-me thy l -D-ga l ac to se ,  and 2 , 3 , 4 - t r i -O-me thy l -D-g lucose  were  identified. 

When the glycoside was oxidized by Smith 's  method [6], only the glucuronic acid res idue  was unaf-  
fected. Fu r the r  informat ion  on the s t ruc tu re  of the sugar  chain was obtained by t rea t ing  the saponin with 
oxalic acid, as a r e s u l t  of which a bioside was isolated which contained glucuronic acid and glucose.  The 
action of sodium per ioda te  on this progenin did not affect the glucuronic acid, which shows a i --* 3 bond 
between the monosacchar ides .  Only the question of the o rde r  of  a t tachment  of the t e rmina l  ga lac tose  and 
arabinose  r e s idues  r em a i ned  obscure.  This p rob lem was solved by studying the other  progenin a r i s ing  to-  
gether  with the gypsogenin bioside.  When it was hydrolyzed,  glucuronic acid, glucose, and arab inose  were  
obtained. Consequently, the t e rmina l  a rabinose  res idue  is at tached d i rec t ly  to the glucose, and the ga l ac -  
tose is at tached to the hydroxyl  at C 4 of the glucuronic acid. 

The study of these  progenins  enabled us to es tab l i sh  not only the sequence of the monosacchar ides  in 
the ca rbohydra te  chain of  (I) but also the configuration of the glycosidic centers ,  which were  de te rmined  by 
molecu la r  rotat ion d i f fe rences .  Thus, the final s t ruc tu re  of xan thoce ras  saponin has the f o r m  
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EXPERIMENTAL 

Chromatography was performed with paper of type "S" ["medium"] of the Volodarskii Leningrad 
Mill, with KSK silica gel, and with neutral alumina. Gas-liquid chromatography was performed on a KhT- 
63 chromatograph  with a k a t h a r o m e t e r  de tec tor  using helium as the c a r r i e r  gas  at a r a t e  of flow of 60 m l /  
rain; the t e m p e r a t u r e  of ch romatography  was 156°C and the liquid phase  was a si l icone oil and the solid 
phase  Celi te-540 (100-120 mesh) .  The fol lowing solvent  s y s t e m s  were  used: 1) b u t a n - l - o l - e t h a n o l -  
wa te r  ( ] 0 : 2 : 5 ) ;  2 ) b u t a n - l - o l - e t h a n o l - 2 5 %  ammonia  ( 9 : 2 : 5 ) ;  3) 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 : ~ : 3 : 3); 4) c h l o r o f o r m - e t h y l  aceta te  (3 : 1); 5) b e n z e n e - a c e t o n e  (2 : 1); and 6) t o luene -e thano l  (9 : 1). 

Isolat ion of Xanthoeeras  Saponin. The f ru i t  of the soap t r ee  Xanthoceras  sorb i fo l ium (2.5 kg) was 
ext rac ted with aqueous methanol .  The ex t rac t  was evapora ted  to d ryness  and then the powder was d i s -  
solved in ] l i t e r  of wa te r  and exhaustively ext rac ted  with diethyl e ther ,  af ter  which the aqueous layer  was 
washed with bu tan - l -o l .  The weight of the butanolic f rac t ion  was 125 g. The substance (] 0 g) was d i s -  
solved in sy s t e m  ] and t r a n s f e r r e d  to a column (60 x 2 cm) containing a lumina and was eluted with the 
same  mixture .  This gave 2.4 g of xan thoceras  saponin (l) with mp 152-154°C, [~]~ - 2 3  ° (c 1.77; me th -  
~oI). 

Acid Hydro lys i s  of Xanthoceras  Saponin. Compound (I) (lO0 rag) was hydrolyzed with 10 ml  of 
Ki l ian i ' s  mix tu re  at 110 ° C for  5 h. Then the hydrolysa te  was diluted with 10 ml  of wa te r  and ex t rac ted  
with e ther .  This gave 45 mg  of a subs tance  with mp 263-265°C, [~]~ + 85 ° (c 1.8; ethanol). F rom its 
chromatograph ic  mobi l i ty  in s y s t e m  4, the compound was identical  with gypsogenin. The aqueous l ayer  ob- 
tained by the action of Ki l ian i ' s  m i x t u r e  was t rea ted  with KU-2 and AV-17 iOn-exchange r e s in s  and evapo-  
rated.  P a p e r  ch romatography  in s y s t e m  3 revea led  glucuronic acid, arabinose,  glucose and galac tose .  

P repa ra t ion  of Gypsogenin Glucuronoside.  A mix tu re  of 0.5 g of (l) and 20 ml of 2% H2SO 4 was heated 
at 80°C fo r  5 h, giving 0.23 g of a compound with mp 201-203°C, [~]~ + 21 ° (c 1.2; ethanol). L i t e r a tu re  
data: mp 203-205°C, [~]~ + 1.6.2 ° (c ] .4; ethanol). In its chromatographic  behavior  in s y s t e m  4, the sub-  
s tance agreed  with gypsogenin 3-O-f l -glucuronoside .  

Smith Degradat ion of Xanthoceras  Saponin. A solution of 100 mg of the saponin in 40 ml  of  aqueous 
methanol  was t rea ted  with a solution of 250 mg of sodium metaper ioda te  in 70 ml  of water ,  and the mix tu re  
was lef t  in the dark  at r oom t empera tu re .  After two days,  the solution was deionized and evapora ted  to 
smal l  volume. A day af ter  the addition of NaBH 4 the polyol was cleaved in the s ame  way as the gypsogentn 
glucuronoside.  Glucuronic acid was identified by pape r  chromatography  in s y s t e m  3. 

Full Methyl Ether  of Xanthoceras  Saponin. The methylat ion of 1 g of ( I ) w a s  p e r f o r m e d  by Hakomo-  
r i ' s  method. This gave 0.8 g of pe rmethy la te ,  which was cleaved with perch lor ic  acid, and by gas- l iquid  
and th in - l ayer  ch romatography  in s y s t e m  5 methyl  2 -O-methy l -D-g lucurona te ,  2 , 3 , 4 - t r i - O - m e t h y l - L -  
arabinose  and 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  were  identified. 

Alkaline Saponification of Xanthoceras  Saponin. A mix tu re  of 50 mg  of (I) and 10 ml  of 10% aqueous 
ethanolic caust ic  potash  was heated at 80°C for  5 h. After  ext rac t ion with i soamyl  alcohol, the initial sub-  
s tance was detected in the organic  ex t rac t  by th in - l ayer  chromatography.  

Pa r t i a l  Hydrolys is  of Xanthoceras  Saponin. A mix tu r e  of 2 g of (l) and 200 ml  of 10% oxalic acid was 
heated at 75°C for  10 h. After  extract ion with b u t a n - l - o l ,  the organic  ex t rac t  was evapora ted  and the r e s -  
idue was chromatographed  on a column in s y s t e m  2. This gave 0.2 g of a substance  with [(~]~ + 21 ° (c 1.2; 
ethanol), 36 mg of compound (II) with [e]~ - 67 ° (c 1.2; methanol) ,  and 39 mg of the der iva t ive  (III) with 
[ a ] ~ - 2 0 . 5  ° (c 1.95; methanol) .  

Acid Hydro lys i s  of  the Progenins .  When 20 mg  of (II) was hydrolyzed with 2% H2SO 4, glucuronic acid 
and glucose were  identified, and in the case  of  (IH) glucuronic acid, glucose,  and arabinose .  When (II) was 
oxidized under the conditions given above, glucuronic acid was identified. 

S U M M A R Y  

It  has  been es tabl i shed that xan thoceras  saponin is O-p -a r abopyranosy l - (1  --~ 4 ) - [O-B-ga lac topyrano-  
syl-(1 --* 6)-O-f l -g lucopyranosyl- (1  ~ 3)] -O-B-glucuronopyranosyl- (1  --~ 3)-gypsogenin.  
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