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In a p reced ing  communica t ion  [1] we r e p o r t e d  the i so la t ion  f rom the f rui t  of Sapindu s mukoross__~ Gaer tn .  
(Chinese soapber ry )  of five t r i t e r p e n e  g lycos ides  ca l led  sap indos ides  A, B, C, D, and E. 

It was shown that  the f i r s t  two compounds a r e  g lycos ides  of hederagenin  and that the ca rbohydra t e  moie ty  of 
sapindos ide  A contained a rab inose  and rhamnose  and that  of sapindoside  B arab£nose,  xylose ,  and rhamnose ,  and that 
the g lycos ides  have no O-acyl  g lycos id ic  bond. 

The p r e s e n t  p a p e r  g ives  data  on the s t r u c t u r e s  of sap indos ides  A and B. To show the absence  of fu ranese  fo rms  
of the suga r s  in the g lycos ides ,  we heated the sap indos ides  with dilute oxal ic  ac id  (under these  condit ions furanos ide  
bonds gene ra l l y  undergo c leavage) .  The g lycos ides  were  r e c o v e r e d  unchanged. 

The genera l  f ea tu re s  of the s t ruc tu re  of sapindoside  A were  found by i ts  oxidation by Smi th ' s  method [2:]. This  
showed that  ne i the r  of the  m o n o s a c c h a r i d e s  was re ta ined ,  so that  th is  excludes  a 1 ~ 3 bond between them. In addit ion,  
only ethylene glycol  was ident if ied in the hydro lysa te  and consequent ly  a I ~ 4 bond between the m o n o s a c c h a r i d e s  is  
imposs ib l e .  

The Smith oxidat ion of sapindoside  B y ie lded  ethylene glycol  and rhamnose ,  which shows the p r e s e n c e  of 1 ~ 2 
and 1 ~ 3 bonds in the g lycos ide .  

The r e s u l t s  were  then conf i rmed  by methyla t ion  [3, 4], as  a r e su l t  of which 3, 4 - d i - O - m e t h y l - L - a r a b o p y r a n o s e  
and 2, 3, 4 - t r i - O - m e t h y l - L - r h a m n o p y r a n o s e  were  ident i f ied  in the case  of sapindoside  A, and 3, 4 - d i - O - m e t h y I - L -  
a r abopyranose ,  2, 3, 4 - t r i - O - m e t h y l - D - x y l o p y r a n o s e ,  and 2, 4 - d i - O - m e t h y l - L - r h a m n o p y r a n o s e  in the case  of 
sapindos ide  B. The methyla ted  suga r s  were  ident i f ied by pape r ,  t h i n - l a y e r ,  and gas - l i qu id  ch romatography  !in the 
p r e s e n c e  of authentic s amples .  

Methanolys i s  of the pe rme thy l a t ed  sap indos ides  gave a c r y s t a l l i n e  subs tance  s i m i l a r  in mel t ing  point and specif ic  
ro ta t ion  to the methyl  e s t e r  of 2 ,3 -O-me thy lhede ragen in  [5]. This shows that  in the g lycos ides  the ca rbohydra te  moie ty  
is  a t tached to the secondary  hydroxyl  at C(3 ) of the aglycone.  

To d e t e r m i n e  the na ture  of the g lycos id ic  c e n t e r s  and the sequence of the monosa c c ha r ide s  in the ca rbohydra t e  
chain,  we p e r f o r m e d  p a r t i a l  hyd ro ly s i s  with oxal ic  acid.  Both g lycos ides  y ie lded  hederagenin  a r abopyranos ide .  In 
addit ion,  sapindos ide  B gave a b ios ide  cons is t ing  of hederagenin ,  a rab inose ,  and rhamnose .  

On the b a s i s  of these  r e s u l t s ,  the s t r u c t u r e s  of sap indos ides  A and B can be r e p r e s e n t e d  in the following way: 
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The configurat ions of the glycosidic bonds were de termined f rom Klyne 's  ru le  [6] (table). 

Table 

Glycosides of the 
monosaccharides 

Methyl D-sylopyra- 
noside 

Methyl L-rhamno- 
pyranoside 

Methyl L-arabinoside 

EMJ~Odeg 

+253 --108 

-111 +170 
+402 

± 28 

Glycosides 

Trioside 

Bioside 
Monoosidc 

iHcderagenin 

tM]~ 
deg 

+165 

+130 
+355 
+~68 

Form 
hc of the  

bond 

+ 35 

--225 

- -  13 a 

Thus, sapindoside A is identical  with kalopanax saponin A [7]. 

E X P E R I M E N T A L  

Chromatography was ca r r i ed  out with type KSK si l ica  gel and type "M" paper  of the Volodarskii  Leningrad Mill. 
The following sys tems  of solvents were used: 1) b u t a n - l - o l - e t h a n o l - 2 5 %  ammonia  (9 : 2 : 5), 2) to luene-e thanol  (9 : 1), 
3) b u t a n - l - o l - p y r i d i n e - b e n z e n e - w a t e r  ( 5 : 3 : 1 : 3 ) ,  and 4) ethyl a c e t a t e - m e t h a n o l - w a t e r  ( 10 : 2 : 5 ) .  The sugars  were 
revealed  on the chromatograms  with ani l ine  phthalate and potass ium periodatocuprate  and the glycosides with a 
solution of SbC1 s containing 5% of SbC15 in chloroform or with conc H2SO 4. 

S a p i n d o s i d e s  A and B. Four  g rams  of a mixture  of sapindosides A and B was repeatedly separated on s i l ica  gel 
in sys tem 1. The yield of sapindoside A was 1 g and of sapindoside B 3 g. The mel t ing points of the sapindosides were: 
A 214-216 ° C, B 276-278 ° C, and their  rotat ions A [ a ]~  +16.5 ° (c 4.85; methanol) and B [~]~ +17.5 ° (c 2.85; methanol).  

Smith degradat ion of sapindosides A and B. A solution of 50 mg of sapindoside A in 20 ml of water  was left in the 
dark at room tempera tu re .  After 3 days the solution was deionized by means of KU-2 (H + form) and AV-17 (OH- form) 
r e s ins ,  and the solution was evaporated to a volume of 15 ml and t rea ted with 30 mg of NaBH 4. After a day, the 
reducing agent was e l iminated and the polyol was heated with 10 ml of 1 N H2SO 4 for 5 hr.  A chromatogram in system 3 
showed the p resence  of ethylene glycol. The s im i l a r  t r ea tment  of sapindoside B gave ethylene glycol and rhamnoseo 

Methylation of sapindosides A and B. In a min imum volume of dimethyl sulfoxide, 0.5 g of the substance was 
dissolved and 15 ml of methylsulf inyl  carbanion was added. The mixture  was s t i r r ed  in a cur ren t  of argon at room 
t empera tu re  for 10 min,  after  which an excess  of methyl iodide was added and s t i r r i ng  was continued for another 

• 20 min.  Then the react ion mixture  was diluted with water  and exhaustively extracted with chloroform. The yield of 
fully methylated product was 0.45 g. The completeness  of methylat ion was checked by chromatography on a lumina in 
sys tem 2 and by IR spectroscopy in the 3400 cm -1 region.  

Then, 0.5 g of the permethyla ted  substance was t rea ted  with 5 ml of absolute methanol and 0.5 ml of 72% 
perch lor ic  acid and, af ter  being heated on the water  bath, the solution was diluted with water,  and the aglycone was 
f i l te red  off and r ee rys t a l l i zed  from ethanol. This gave a substance with mp 218-220 ° C {from ethanol), [a ]~  +69 ° 
(c 1.5; chloroform).  The f i l t ra te  was neut ra l ized  with AV-17 ion-exchanger  (OH- form).  The hydrolysate of 
sapindoside A was shown by paper,  th in - l ayer ,  and gas- l iquid  chromatography with re fe rence  samples  to contain 
2, 3, 4 - t r i - O - m e t h y l - L - r h a m n o p y r a n o s e  and 3, 4 - d i - O - m e t h y l - L - a r a b i n o s e  with [a]}~ +118 ° (c 3.62; methanol).  The 
hydrolysate of spindoside B was found to contain 3, 4 - d i - O - me t hy l - L - a r a bopy r a nose ,  2, 4 - d i - O - m e t h y l - L - r h a m n o s e  
with [a ]~  +65 ° (c 2.45 ; methanol) and 2, 3, 4 - t r i -O-me thy l -D-xy lopyranose .  The presence  of 3, 4 -d i -O-methy la rab inose  

was shown by mass  spectrometry*.  

Par t i a l  hydrolysis  of sapindosides A and B. A mixture  of I g of sapindoside A and 30 ml of 10% oxalic acid was 
heated at 78 ° C for 10 hr.  The reac t ion  mixture  was diluted with water  and exhaustively extracted with isoamyl  alcohol. 
After  concentrat ion,  the extract  was chromatographed on s i l ica  gel in sys tem 4, which gave us 0.25 g of hederagenin,  
monooside [mp 226-228 ° C, [ a ]~  +58.2 (c 2.6; methanol)],  and 0.15 g of the ini t ial  glycoside. 

On acid hydrolysis  of the hederagenin monooside, paper  chromatography showed the presence  of arabinose .  

*The mass  spect ra  were taken by B. M. Zolotarev in the labora tory  of Physical  Methods of Investigation (IOKh 
[Insti tute of Organic Chemistry] ,  Moscow). 
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Under s i m i l a r  condi t ions ,  1 g of sapindos ide  B gave 0.2 g of hederagenin ,  0.22 g of a monooside  and 0.20 g of a b ios ide  
of hederagenin ,  and 0.1 g of the ini t ia l  g lycos ide .  Acid hyd ro lys i s  of the monooside  fo rmed  a rab inose  and thai; of the 
b ios ide  fo rmed  a rab inose  and rhamnose .  

C O N C L U S I O N S  

The s t ruc tu re  of two t r i t e r p e n e  g lycos ides  f rom Sapindus m u k o r o s s i  Gaer tn .  has been es tab l i shed .  It has been 
shown that  sapindoside  A is hederagenin  3 - O - a - L - a r a b i n o s y l - ( 2  ~ 1 ) -oz -L- rhamnopyranos ide  and sapindoside  B is  the 
3 - O - a - L - a r a b o p y r a n o s y l - ( 2  ~ 1 ) - O - a - L - r h a m n o p y r a n o s y l - ( 3  ~ 1 ) - f l -D-xy lopyranos ide .  
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