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Clemat i s  v i ta lba  ( t r a v e l e r ' s  joy) has not been studied chemica l ly  hitherto.  Invest igat ions  of other 
spec ies  of the genus Clemat is ,  ex t r ac t s  of which p o s s e s s  anesthet ic ,  bacter ic idal ,  and intact  actions ,have 
shown that  the p re sence  of an essen t i a l  oil i s  cha rac t e r i s t i c  of them [1]; f r o m  this oil anemonin and p ro to -  
anemonin, and a lso  saponin- l ike subs tances  not so fa r  invest igated,  have been ex t rac ted  [2, 3]. Hederagenin 
and oleanolic acid have been found iu the roots  of CI__: paniculata  [4], and four glycosides  of the oligoside 
type have been obtained f r o m  Manchurian ground c lemat i s  and the i r  complete  s t ruc tu re  has  been e s t ab -  
l ished [5, 6]. 

A p r e l i m i n a r y  investigation of a methanolic  ex t rac t  f rom the roots  and rh izomes  of Clemat i s  vi tatba 
led to the d i scovery  in the plant of f ree  t r i t e rpenoids  - hederagenin,  oleanolic acid - and about 5% of s a -  
ponins. 

By chromatography  on si l ica gel in s eve ra l  sy s t ems  of solvents  at var ious  pH values we have e s t ab -  
l ished the p r e s e n c e  of eight g lycosides ,  which we have cal led in o rde r  of inc reas ing  po la r i ty  v i ta lbosides  
A, B, C, D, E, F, G, and H. 

On acid hydrolys is ,  v i ta lboside A spli ts  into glucose and oleanolic acid. On pla tes ,  the saponin has 
the same  mobil i ty  and specif ic rotat ion as synthetic oleanolic acid 3-O-f i -D-glucos ide .  

Under s i m i l a r  conditions, v i ta lbosides  B and C decomposed into hederagenin and glucose. Saponins 
D and E addit ionally l ibera ted  a rab inose  and t r a c e s  of rhamnose ,  and F - H  arabinose ,  r ibose ,  and rhamnose .  

This is  the f i r s t  case  of the isolat ion of saponins containing r ibose  as a ca rbohydra te  component.  
Judging f rom the specif ic  rotation,  i t  belongs to the L se r i e s .  This monosacchar ide  has not hi ther to been 
known in nature .  The identity of the r ibose  with an authentic sample  was shown by pape r  chromatography,  
co lor  reac t ions ,  and i ts  mobil i ty  on e l ec t rophores i s  in borate buffer. 

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

Chromatography  was c a r r i e d  out with type S pape r  of the Volodarski i  Leningrad Mill, type KSK si l ica  
gel, and neut ra l  a lumina (activity grade  II) using the following solvent sys tems :  1) b u t a n - l - o l - e t h a n o l -  
wa te r  (10 : 2 : 5), 2) c h l o r o f o r m - m e t h a n o l - w a t e r  (65 : 35 : 10), 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 : 1 : 3 : 3), 4) c h l o r o f o r m - m e t h a n o l  (9 : 1), and 5) b u t a n - l - o l - a c e t i c  a c i d - w a t e r  (4 : 1 : 5). The sugars  
were  detected with aniline phthalate and p-anis id ine ,  and the glycosides  and aglycones with ant imony t r i -  
chloride in ch lo ro fo rm and cone. sulfuric  acid. 

Identif ication of Oleanolic Acid and Hederagenin.  The comrninuted roots  of Clemat i s  vi talba (4.5 kg) 
were  ex t rac ted  with ether .  After  concentrat ion of the ext rac t ,  hederagenin and oleanolie acid were  ident i -  
fied by ch romatography  in a thin l aye r  of s i l ica  gel in s y s t e m  4 in the p r e s e n c e  of m a r k e r s .  The methyl  
e s t e r s  of the substances ,  obtained by t rea t ing  the f ree  aglycones with an e therea l  solution of diazomethane,  
were  also identical  with authentic samples .  
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TABLE 1 

Glycoside Aglycone Carbohydra te  composi t ion of the glycosides  

Vitalboside 
A 

B 
C 

D 
E 
F 
G 

H 

Oleanolic 
acid 

Hederagenin 

Glucose 

Glucose, ara~nose, rhamnose 
( t races)  

Glucose,  a r a ~ n o s e  

Glucose, arabinose, ribose, rhamnose 

I so la t ion  of the Saponins. Af ter  defatting, the roots  of Clemat i s  vi talba were  exhaust ively  ex t rac ted  
with 70% aqueous methanol .  The ex t r ac t s  were  evapora ted  to a volume of 1.5 l i ter .  On standing in the 
cold, a p rec ip i t a te  deposited,  and this was f i l te red  off. The prec ip i ta te  on the f i l te r  was found to contain 
f r ee  aglycones:  hederagenin  and oleanolic acid: The f i l t ra te  was washed with ether,  and  the glycosides  
were  ex t rac ted  with b u t a n - l - o l  (10 x 200 ml).  The f i r s t  butanolic ex t rac t ,  a f te r  the solvent  had been d i s -  
t i l led off, gave 10 g of product  (I) consis t ing main ly  of a mix tu re  of v i ta lbosides  A, B, and C. The su b se -  
quent butanolic f rac t ions  were  combined and concentrated.  This  gave 80 g of product  (II), containing the 
m o r e  po la r  g lycosides .  The aqueous f ract ion also gave a pos i t ive  react ion  for  t r i t e rpene  glycosides .  After  
i t s  evapora t ion ,  130 g of product  (III) was obtained. 

I so la t ion  of Vi ta lbosides  A, B, and C. The combined saponins (2 g) were  t r a n s f e r r e d  to a column of 
s i l ica  gel (3 x 30 era) and eluted in s y s t e m  2. This gave 0.5 g of vi ta lboside A with mp 255°C, [~ ]~+54  ° 
(c 2.23; methanol) .  L i t e r a tu r e  data for  oleanolic acid f l - D - g l u c o p y r a n o s i d e - m p  247-249 C; [c~]~)°-+56- ° [711 
Fur the r  ch roma tog raphy  yielded 0.4 g of vi ta lboside B and 0.5 g of vi ta lboside C. 

Isola t ion of Vi ta lbosides  D, E, F, G, and H. The combined glycosides  (2 g) were  t r a n s f e r r e d  to a 
column of s i l ica  gel and eluted in s y s t e m  1. This  gave 0.4 g of vi ta lboside D, 0.3 g of vi ta lboside E, 0.25 g 
of v i ta lboside  F, 0.2 g of v i ta lboside  G, and 0.1 g of vi ta lboside H. 

Acid Hydro lys i s  of the Vi ta lbosides .  Fo r  each glycoside,  50 mg  was charged  into a tube with 2% sul -  
fur ic  acid and the mix tu re  was heated  at  100°C for  5 h. The prec ip i ta te  of the aglycone was f i l te red  off and 
identified by th in - l aye r  ch roma tog raphy  on s i l ica  gel in sy s t em 4. The sugars  in the f i l t ra te  were  d e t e r -  
mined,  a f t e r  neut ra l iza t ion  with ba r ium carbonate ,  by pape r  ch romatography  in s y s t e m  3 (Table 1). 

Isola t ion of Ribose.  The aqueous f ract ion (10 g) was hydrolyzed in 500 ml  of 2% sulfur ic  acid (100°C, 
5 h). The hydrolysa te  was f i l te red  and neu t ra l i zed  with bar ium carbonate .  The r ibose  was i so la ted  by 
p r e p a r a t i v e  ch roma tog raphy  on pape r  of type 3MM. This  gave 100 mg  of a substance with [~]D+30 ° (c 1; 
methanol) ,  ident ical  with an authentic sample  of r ibose  in solvent s y s t e m s  3 and 5, the spots  being revea led  
with aniline phthalate  and p-anis id ine .  L i t e r a tu r e  data for  L - r i b o s e  - m p  87°C, [~]~ 23.9 ° (in water) [8]. 
An additional p roof  was provided  e lee t rophore t i ca l ly  on an appara tus  of the type t~MIB-Kiev 1965 at a vo l t -  
age of 50 V / c m  in borate  buffer at  pH 9.2. 

SUMMARY 

1. It has been shown that the roots of Clematis vitalba contain free hederagenin and oleanolic acid 
and also eight glycosides of these aglycones. 

2. It has been established that vitalbosides F, G, and H contain in their carbohydrate moiety an un- 
usual monosaccharide for saponins - ribose. 

1. 
2. 
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