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In a preceding paper  the isolation from t r a v e l e r ' s - j o y  of a group of saponins containing r ibose has 
been repor ted  [1]. Below we give a proof  of the s t ruc tu re  of the chief of these substances - vitalboside F. 

A quantitative determinat ion of the monosacchar ide  composit ion of the glycoside by a method which 
we have recent ly  developed [2] showed that it contains glucose, rhamnose ,  arabinose,  and ribose in a r a t i o  
close to 2: 1: 1: 1. 

To de te rmine  the types of bonds between the monosacchar ides ,  the saponin was conver ted into the 
permethyla ted  derivat ive [3], and this was then subjected to methanolysis .  The s t ruc tu res  of the completely 
methylated sugars  were  de termined  by gas-l iquid chromatography and those of the par t ia l ly  methylated 
sugars  by mass  spec t rome t ry  [4, 5]. The following compounds were  identified: methyl 2 ,3 ,4 - t r i -O-methy l -  
L- r ibos ide ,  methyl 2 ,3 ,4 - t r i -O-me thy l -L- rhamnos ide ,  methyl 2,3,4- and 2 ,3 ,6 - t r i -O-methy l -D-g lucos ides ,  
and methyl 3 ,4 -d i -O-methy l -L-a rab inos ide .  The te t rahydroaluminate  cleavage of completely methylated 
vitalboside F led to the formation of an ol igosacchar ide consist ing of 2 ,3 ,4 - t r i -O-methy l rhamnose ,  2,3,4- 
t r i -O-methy lsorb i to l ,  and 2 ,3 ,6- t r i -O-methylg lucose  [6], and also a glycoside which hydrolyzed to 2,3,4- 
t r i -O-methy l r ibose  and 3 ,4-d i -O-methylarabinose .  

Consequently, the acyloside component of the sugar  had the form L-Rhap-(1 ~4 ) -D-Gp- (1  ~6 ) -D-Gp ,  
and the disacchar ide  attached to one of the hydroxy groups of the hederagenin has the s t ruc tu re  L-Ribp-  
( l ~ 2 ) - L - A r a p .  It is in teres t ing  to note that while the t r i sacchar ide  is found comparat ively  frequently in 
t r i t e rpene  glycosides [6-9J, the second component is unusual. 

The consumption of sodium periodate determined by the arseni te  method [10] amounted to 8 moles  
per  mole of the saponin, and the yield of formic  acid, determined amperomet r i ca l ly  [11], was 3 moles per  
mole.  These  resu l t s  agree  well with those of methylation. 

To de te rmine  the position of local izat ion of the carbohydra te  chain attached to a hydroxyl of the 
aglycone, vitalboside F was oxidized with chromium tr ioxide in acetic acid [12], was then subjected to 
acid hydrolysis  and was finally t rea ted  with diazomethane. After chromatography on alumina, the main 
aglycone was identified as dimethyl gypsogenate.* Thus,  the disacchar ide L-Ribp-(1 ~ 2 ) - L - A r a p  is a t -  
tached to the hydroxy group at C3 of hederagenin.  

The configuration of the glycosidic linkage between the r ibose and the arabinose was determined by 
the part ial  hydrolysis  of the hederagenin bioside obtained by the alkaline saponification of the saponin. 
The 3 -O-~-a rabopyranos ide  of this aglycone was isolated [13]. 

* A sample of gypsogenic acid was kindly given to us by Prof .  T. Kubota (Osaka, Japan). 
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"~iOO ~ 1-DGp-6~ 1-DGp-4 ~ 1-Rhap 
LRibp-l~2-LArap-l~O ~ I 

HOH~C 

The definitive s t ruc tu re  of vi ta lboside F is given above. 

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

Chromatography was p e r f o r m e d  on type C (fast) pape r  of the Volodarski i  Leningrad  Mill,  on KSK 
s i l ica  gel, and on neutra l  a lumina with the following s y s t e m s  of solvents:  D b u t a n - l - o l - b e n z e n e - p y r i d i n e -  
wa t e r  (5: 1: 3: 3), 2) b e n z e n e - a c e t o n e  (2: 1), 3) b e n z e n e - a c e t o n e  (1: 1), and 4) b e n z e n e - c h l o r o f o r m  (4: 1). 

The m a s s  spec t r a  w e r e  taken  on an MKh-1303 ins t rument ,  and gas- l iquid  ch romatography  was p e r -  
fo rmed  on a Hewle t t -Packa rd  model  5750G chromatograph  with a f l ame- ion iza t ion  de tec to r  and a Hewlet t -  
Packa rd  3370A in tegra tor .  The s t a i n l e s s - s t e e l  column, 3 m long and 3 m m  in d i ame te r ,  was  filled with 
1% of XE-60  on Gas Chrom Z 80/100 mesh;  the c a r r i e r  gas was nitrogen at the ra te  of 36 m l / m i n .  T e m -  
p e r a t u r e  280°C. 

Hydro lys i s  of the Saponin. A solution of 20 mg of vi talboside F (I) ImP 208-210°C, [ ~ ] ~ - 1 9 . 4  ° ( c 
1.27; methanol)] in 20 H~SO 4 was heated in a sealed tube at 100°C for  5 h. After  cooling, the mix tu re  of 
sugar s  was neut ra l ized  with ba r i um carbonate  and was then conver ted  into the t r i f luo roace ta t e s  of the 
polyols  as descr ibed  in the prev ious  pape r  [2]. Glucose,  a rab inose ,  r ibose ,  and rhamnose  were  identified, 
in a ra t io  of 2.10 : 1 : 1 : 0.95. 

Methylation of Vitalboside F. The saponin {i) (1 g) was conver ted  into the pe rme thy la t ed  compound 
{II) [3], and this  was heated with 7% HC104 in methanol at 110°C for  5 h. The mix tu re  of sugar s  was sepa -  
ra ted  by ch romatography  on s i l ica  gel in sy s t em 2. This  gave subs tances  {III-VII). Compounds {iII) and 
(IV) had re tent ion t imes  cor responding  to  those  of 2 , 3 , 4 - t r i - O - m e t h y l - L - r h a m n o s e  and - r ibose ,  and (V) 
and (VI) were  shown by the i r  m a s s - s p e c t r o m e t r i c  decomposi t ion  [4] to be 2,3,4- and 2 ,3 ,6 -O-me thy l -D-  
glucoses:  The s t ruc tu re  of 3 , 4 - d i - O - m e t h y l - L - a r a b i n o s e  (VII) was l ikewise  shown by m a s s  s p e c t r o m e t r y  
[5] a f te r  the t r e a t m e n t  of (VII) with t r ideu te romethy l  iodide by H a k o m o r i ' s  method [3]. 

Te t r ahydroa lumina t e  Cleavage of (II). Pe rme thy la t ed  vi ta lboside  F (iI) (1 g)i was t r ea ted  with an 
excess  of LiA1H 4. After  ch romatograph ic  pur i f icat ion of the decomposi t ion products ,  400 m g  of the glyco-  
side (VIII) and 250 mg  of the o l igosacchar ide  (IX) were  obtained. Compounds (IV) and (VII) were  found in 
a hydrolyzate  of (VIII), and 2 , 3 , 4 - t r i - O - m e t h y l - D - s o r b i t o l  ( th in- layer  ch romatography  in s y s t e m  3), (II1) 
and (VI) in a hydro lyza te  of (IX). 

Per ioda te  Oxidation of the Saponin. A weighed amount of the saponin (I) (80.1 mg) was dissolved in 
100 ml  of 0.06 M sodium per iodate .  The consumption of the oxidizing agent was de te rmined  a r s e n o m e t r i -  
cal ly ,  and the yield of fo rmic  acid amperomet r i ca l lyo  Aliquots we re  taken every  24 h. The oxidation was 
comple te  a f te r  48 h. I t  was  found that  1 mole  of substance (I) absorbed  7.75 moles  of NaIO 4 and l i be ra t ed  
2.83 moles  of HCOOH. 

Alkaline Saponification of the Saponin. A mix tu re  of 1.5 g of {i) and a 10% solution of NaOH was 
heated at 100°C for  5 h. Th i s  gave 700 m g  of saponified glycoside iX), mp  198-199°C, [ ~ ] ~ - 3 4  ° (c 1.5; 
methanol)  and 400 mg  of the o l igosacchar ide  (XI). After  acid cleavage (2% H2SO4, 100°C, 5 h), r i bose  and 
arab inose  were  found in a hydrolyzate  of (X) by pape r  ch romatography  in s y s t e m  1, and rhamnose  and 
glucose were  found in the hydrolyzate  of (XI) .  

Par t ia l  Hydro lys i s  of (X) .  When compound (X) was heated with 5% H2C204 (78°C, 5 h), hederagenin,  
(X) ,  and substance (XII), mp 226-228°C, [~ ]~+57 .8  ° (c 1.5; me thano l )were  isolated.  L i t e r a t u r e  data for  
hederagenin  3 - O - ~ - a r a b o p y r a n o s i d e  ~ mp 228°C, [~]~ +53.21 ° [13]. 

Oxidation of the Saponin. To 1.2 g of (I) in absolute pyr idine,  50 ml of a solution of ch romium t r i -  
oxide in acet ic  ac idwas  added, andthe  mixture  was s t i r r e d  at room t e m p e r a t u r e  for  24 h. It was  then d i -  
luted with wa te r  and ex t rac ted  with ch lo ro form and with c h l o r o f o r m - e t h a n o l  ( 1 : 1). The combined ex-  
t r a c t s  were  evapora ted  to d ryness ,  and the res idue  was hydrolyzed as descr ibed  above. The prec ip i ta te  
that  deposited was f i l te red  off and dried,  and an e therea l  solution of d iazomethane was  added to it. After  
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a day, the reaction product was purified on a column of alumina in system 4. Recrystallization from meth- 
anol gave 100 mg of compound (XII1)with mp 244-245.5°C, [~]~ 84 ° (c 1.3; chloroform). Literature d a t a -  
mp 248-250°C, [~]~+ 86.4 ° [14]. Substance (XIII) was shown in system 3 to be identical with an authentic 
sample of dimethyl gypsogenate. 

SUMMARY 

The structure of a ribose-containing triterpene glycoside consisting of a hederagenin pentaoside has 
been established. 
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