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The p re sence  of s t e ro id  sapogenins is cha r ac t e r i s t i c  for plants of the family  Li l iaceae  [1]. In pa r t i c -  
u lar ,  f rom the roots  and leaves  of Yucca fUamentosa  L. (Adam's needle yucca) and Y. g lo r iosa  (moundltly 
yucca) sa rsapogenin ,  hecogenin,  tigogenin, and chlorogentn have been isolated,  but thei r  carbohydra te  m o i -  
e t ies  have not been  studied [2-4]. 

The p re sen t  pape r  gives p r e l i m i n a r y  r e su l t s  of an invest igat ion of the saponins of the roots  of Yucca 
f i lamentosa  collected inthe  Botanical  Garden of the Academy of Sciences of the Moldavian SSR in the spr ing  
of 1971. 

By quali tat ive tes ts  in a thin l a y e r  of s i l ica  gel we showed that it contained not l e s s  than five sub-  
s tances .  A methanol ic  ex t rac t ,  a f t e r  concentra t ion and dissolut ion in wa te r ,  was s epa ra t ed  with ethyl ace -  
tate and butanol into nonpolar  and polar  saponins.  F r o m  the organic  l a y e r  containing the nonpolar  g lyco-  
s ides ch romatography  on s i l ica  gel yielded in the pure  s tate  two glycosides  which have been called in in- 
c reas ing  o rde r  of po la r i ty  subs tances  A and B. 

The f i r s t  compound yielded as its aglycone a substance agree ing  in mel t ing point, spec i f ic  rotat ion,  
and IR and m a s s  s p e c t r a  with an authentic sample  of diosgenin. Glucose was found among the monosaccha -  
r ides .  The methyla t ion of the glycoside by H a k o m o r i ' s  method [5] showed that the monosacchar ide  was in 
the pyranose  fo rm,  which was addit ionally conf i rmed by the oxidation of substance  A with sodium per iodate .  
F rom its speci f ic  ro ta t ion  and mel t ing  point, glycoside A was identified as tr i l l in,  i sola ted p rev ious ly  f r o m  
Tr i l l ium e r e c t u m  (purple t r i l l ium) [6]. 

S imi la r  methods were  used to de te rmine  the s t ruc tu re  of substance  B, which we have ca l ledyuccos ide  
B. Acid cleavage of the saponin led to the fo rmat ion  of tigogenin, ga lac tose ,  and glucose.  The sequence of 
the monosacchar ides  and the type of bond between them in the saponin was shown by methylat ion,  as a r e -  
sult  of which 2 , 3 , 6 - t r i - O - m e t h y l - D - g l u c o s e  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. On 
per iodate  oxidation, yuccoside B consumed about 3 moles  of per iodic  acid and l ibe ra ted  1 mole of f o rmic  
acid. The substance gives a negative r eac t ion  with hydrazine hydrate  [7], which conf i rms the pyranose  fo rm 
of the galactose .  A ca lcula t ionby Klyne 's  rule  [8] showed the m o s t  probable  exis tence of ~ -g lycos id ic  bonds 
in the glycoside.  

Thus, the s t ruc tu re  of yuccoside B is as follows: 
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* For  Communicat ion II, see Khim. Pr i rodn .  Soedln., 475 (1972). 
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Chromatography  was p e r f o r m e d  on pape r of the Leningrad  mi l l ,  type S (medium} and s i l ica  gel of type 
KSK. Gas- l iquid  ch romatography  was p e r f o r m e d  on an LKhM-8M chromatograph  with hel ium as the c a r -  
r i e r  gas and a f l ame- ion iza t ion  de tec tor  at a t e m p e r a t u r e  of 160°C using as the s t a t ionary  phase  20% of 
Reoplex-400 on Chromosorb ,  60-80 mesh ,  with a column 2 m long. 

Isola t ion of the Total Saponins. The comminuted  roots  (1.5 kg) were  ex t rac ted  with 70% aqueous me th -  
anol. The ex t r ac t  was evapora t ed  to d ryness  in a r o t a r y  e v a p o r a t o r  at 50° C. Then the res idue  was d is -  
solved in wa te r  and was ex t r ac t ed  succes s ive ly  with e ther ,  ethyl ace ta te ,  and butanol. The e the rea l  ex -  
t r ac t s  were  shown by th in - layer  ch romatography  to contain sa rsapogenin ,  hecogenin,  t igogenin, and d ios-  
genin. The ethyl aceta te  l a y e r  (3 g) consis ted,  according to th in - l aye r  chromatography ,  p redominant ly  of 
g lycosides  A and B. Other  polar  saponins were  p re sen t  in the butanol ex t rac t .  

Substance A. The ma te r i a l  f r o m  the ethyl aceta te  ex t r ac t  (1.5 g) was deposi ted on a column of s i l ica  
gel and e la ted  with c h l o r o f o r m - m e t h a n o l - e t h y l  aceta te  (3 : 1 : 1). This gave 300 mg of substance A with 
mp 265-276°C (from methanol) ,  [ ~ ] ~ - 1 0 2  ° (c 1.3; pyridine} and 500 mg of yuccoside B with mp 285-286°C, 
[ ~ ] ~ - 1 9 . 5  ° (c 1.6; pyridine).  L i t e r a tu r e  data for  t r i l l in:  mp 269-271°C, [c~]~-103 ° (in dioxane). 

The subs tance  A (150 mg} was dissolved in 4 ml  of methanol ,  and then 4 ml  of 5% of H2SO 4 was added 
and the mix ture  was heated at 100~C for  5 h. The prec ip i ta te  that deposi ted was r e c r y s t a l l i z e d  twice f rom 
methanol .  The aglycone so fo rmed  had mp 204-206°C, [ ~ ] ~ - 1 2 0  °, mo l .w t .  414. The m a s s  and IR s p e c t r a  
of the aglycone coincided with those of diosgenin. L i t e r a tu r e  data for  diosgenin: mp 205-206 ° C, [ ~ ] ~ - 1 2 1  ° 
[9]. 

Glycoside A (30 mg) was methyla ted  by H a k a m o r i ' s  method. The products  of methanolys is  [72% 
HCIO4-methano l  (1:10),  100°C, 3 h] were  found by gas- l iqu id  and th in - l aye r  ch romatography  on s i l ica  gel 
in the b e n z e n e - a c e t o n e  (2 ; 1) s y s t e m  to contain 2 ,3 ,4 ,6 - t e t r a -O-me thy l -D-g lucose .  The saponin (20 mg) 
was oxidized with 40 mg of sodium per iodate  in 20 ml of m e t h a n o l - w a t e r  (1 : 1). After  48 h, 1.9 moles  of 
NaIO 4 had been consumed per  mole  of substance.  

Yuceoside B. Yuccoside B (150 mg) was hydrolyzed in the s ame  way as glycoside A, giving 60 mg of 
an aglycone with mp 205-206°C, [~]~  - 6 5  ° (c 1.5; chloroform) ,  mol .  wt. 4 t6 .  

Tigogenin was identified by its ch romatograph ic  mobi l i ty  in a thin l aye r  of s i l ica  gel in the ch loro-  
f o r m - m e t h a n o l  (12 : 1) sys t em.  The hydrolyzate  a f t e r  the s epa ra t i on  of the p rec ip i ta te  was found by pape r  
ch romatography  in the b u t a n 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) s y s t e m  to contain ga lac tose  and glu-  
cose.  As desc r ibed  above, 40 mg of yuceoside B was conver ted  into the pe rmethy la ted  der ivat ive .  Among 
the cleavage products ,  2 , 3 , 6 - t r i - O - m e t h y l - D - g l u c o s e  and 2 , 3 , 4 , 6 - t e t r a - O - m e t h y l -  D-ga lac tose  w e r e  iden-  
tified in the p re sence  of synthet ic  s amples .  

Pe r ioda te  Oxidation of Yaccoside B. A. Qualitative Charac ter iza t ion .  To 20 mg of the saponin in 
methanol was added 50 mg of sodium per ioda te ,  and the mix ture  was lef t  in the dark  for  two days. Then 
1 ml  of ethylene glycol was added and a f t e r  an hour the solut ion was deionized. Af ter  concentra t ion and 
hydro lys i s  no monosaccha r ides  were  found in the res idue  by chromatography .  

B. Quantitative Determinat ion.  As for  the case  of glycoside A, it was found that the decomposi t ion  
of glycoside B consumed 2.8 moles  of oxidizing agent  pe r  mole of saponin. 

S U M M A R Y  

Two glycosides  have been isola ted f rom the roots  of Yucca f i l amentosa  L. One of them proved  to be 
tr i l l in,  and the second - yuccoside B - 3 - 0 -  [ga lac topyranosyl -  1 (i --*4)-glucopyranosyl]tigogenin. 
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