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As reported previously [1], in the plant Gypsophlla trichotoma Wend (threefork gypsophila), family 
Caryophyllaceae we have found four tr i terpene glycosides - trichosides A, B, C, and D. In addition, in- 
forma+ion on the structure of frichoside A was obtained [2]. The present  paper gives the experimental r e -  
sules enabling the structure of a second glycoside - triehoside B - to be established. 

Acid hydrolysis of ~his glycoside, as in the case of trichoside A, yielded D-glucose, D-galactose, and 
D-glucuronic acid, and also gypsogenin and its glucuronoside. The gas-liquid chromatography of the 
silylated methyl glycosides [3] showed that the D-glucose, D-galactose, and D-glucuronic acid were pre-  
sent in a raeio of 2 : 1 :1 ,  i.e., trichoside B contains one molecule of glucose more  than trichoside A. 

When trichoside B was saponified with alkali, we obtained a crystalline diglycoside an acid hydroly- 
sate of which contained D-glucose and D-glucuronic acid. On comparing the glycosides obtained in the 
alkaline cleavage of trichoside B and trichoside A, it was found th~  they were completely identical (mp, 
rotation, chromatography, per iodate  oxidation). The similarity of the structure of the two glycosides is 
also confirmed by the fact that in theini t ia l  stage of the acid hydrolysis of trichoside B traces of tricho- 
side A and of a diglycoside common to both compounds were detected chromatographically. 

The alkaline hydrolysate after the splitting out of the diglycoside and ne~ral izat ion was heated with 
acid, and among the reaction products  we found D-glucose and traces of D-galactose. Consequently, the 
second molecule of glucose is present in the acyloside moiety and is obviously terminal, while the galac- 
rose is attached to the aglycone. 

Since ehe glycosidic carbohydrate chains of trichosides A and B are identical, for  a final proof of the 
structure of erichoside B it was necessary to establish the structure of its acyloside chain. This was done 
by means of exhaustive methylation and periodate oxidation. 

Hydrolysis of the product of methylation of trichoside B gave 2,3,4,6-tetra-O-methyl-D-glucose, 
2,3,6-tri-O-mefhyl-D-galactose,  and 2,4-di-O-methyl-D-glucuronic acid. It follows from ehis that the 
acylosidic carbohydrate chain of trichoside B consists of D-glucose and D-gatac~ose, the latter being at- 
tached to the carboxy group of +he gypsogenin and the glucose being attached to the galactose by a 1 ---4 
bond. 

These facts are in complete harmony with the results of periodate oxidation, in which 4.7 moles of 
periodate were consumed and 2 moles of formic acid were produced, ~he glucuronic acid remaining unaf- 
fected. 

Thus, we propose for trichoside B the formula 
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The conf igurat ions  of the glycosidic bonds a r e  given provis ional ly  in accordance  with Klyne 's  rule  [4]. 

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

Chromatography  was p e r f o r m e d  on pape r  of type "M" ["slow"] of the "Goznak" Leningrad Mill and 
with s i l i ca  gel of types KSK and ShSK and the following solvent sys tems:  1) b u + a n - l - o l -  e~hanol-25% a m -  
monia  (15 : 2 : 5); 2) b u m n - l - o l - e ~ h a n o l - 2 5 %  ammonia  (7 : 2 : 5); 3) 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); 
4) b u t a n - . 1 - o l - p y r i d i n e - w a ~ e r  (6 :4  : 3); 5) c h l o r o f o r m - e e h a n o l  (25 : 1); 6) b e n z e n e - a c e t o n e  (2 : 1); and 7) 
methyl  ethyl ketone sa tu ra ted  with waeer. The sugars  were  revealed  with o-toluidine sa l icyla te  and the 
glycosides  and aglycones with an alcoholic solution of phosphotungstic acid. The gas-liquid c h r o m a t o g r a -  
phy of the s i lylated methyl  glycosides  was p e r f o r m e d  on a UKh-I chromatograph  using a copper column 
(1 m × 4 mrn) containing 5% of the si l icone phase  g= 30 Mort Diafori t  (0.2-0.315 ram) at a column t e m p e r a -  
t a re  of 170 ° C with hydrogen as the c a r r i e r  gas  at a ra te  of flow of 55 m l / m i n .  

Isolat ion of Tr ichoside.  The f rac t ion  containing t r ichos ides  B, C, and D obtained prev ious ly  [1] was 
chromatographed  on a column of KSK s i l ica  gel in sys t em 1. The separa t ion of the glycoside was moni -  
tored by chromatography  in a thin l aye r  (TLC) of s i l i ca  gel in the same  sys tem.  The f rac t ions  containing 
t r ichos ide  B were  combined and evaporated.  Aqueous butanol deposited ac ieular  c rys t a l s  with mp 228- 
230°C (decomp.),  [ a ]~  + 12.3 ° (c 0.7; aqueous methanol).  

Acid Hydro lys i s  of Tr ichos ide  B. A mix tu re  of 100 mg of the t r iehos ide  and 2.5 ml of 5% sulfuric 
acid was heated in the boiling water  bath. The hydro lys i s  p r o c e s s  was moni tored by TLC in sys t ems  2 and 
4. In the f i r s t  20 min of hydrolys is ,  t r ichoside  A, a diglycoside,  and gypsogenin/~-D-glucuronoside [5] 
were  detected in the react ion  mixture .  After the end of hydro lys i s  (6 h) the prec ip i ta te  was f i l tered off, 
and TLC in sys t em 5 showed the p re sence  in it of gypsogenin and its glucuronoside. 

The acid hydrolysa te ,  a f te r  neutra l izat ion with ba r i um carbonate,  was found by TLC in sy s t em 2 and 
by pape r  ch romatography  (PC) in s y s t em s  3 and 4 to contain D-glucose,  D-ga lac tose ,  and D-glucuronic  
acid. 

Alkaline Hydrolys is  of Tr ichos ide  B. A mix ture  of 30 mg of the glycoside and 5 ml of a 10% solution 
of caust ic  po tash  in 707o ethanol was heated in the boiling water  bath for  8 h and was then neutra l ized with 
dilute sulfur ic  acid. After  r ec rys ta l l i za t ion  f r o m  aqueous ethanol, the p rec ip i t a te  that  had deposited had 
mp 247-250°C (decomp.); [a]~ + 38 ° (c 0.9; aqueous methanol).  

Acid hydro lys i s  of the diglycoside isolated showed that it contained D-glucose  and D-glucuronic  acid. 
On per iodate  oxidation of the diglycoside,  the glucuronic acid was not affected. TLC in sy s t ems  1, 2, and 
3 also showed the identity of the diglycosides obtained by the alkaline hydro lys i s  of t r ichos ide  A and of 
t r ichos ide  B: 

The neutral ized aqueous solution af ter  the splitting out of the d ig lycosidewas  evaporated,  and the r e s -  
idue was purif ied by chromatography  on ShSK s i l ica  gel in sys t em 1, af ter  which it was hydrolyzed with 5% 
sulfur ic  acid. After  neutral izat ion with b a r i u m  bicarbonate ,  the hydro lysa te  was shownby  PC in sy s t ems  
3 and 4 to contain D-glucose  and t r aces  of D-ga lac tose .  

Per ioda te  Oxidation of Tr ichos ide  B. The glycoside (0.1704 g) was oxidized with a 1% solution of 
sodium metaper ioda te .  A blank exper imen t  was p e r f o r m e d  in para l le l .  The consumption of per iodate  was 
de te rmined  by t i t ra t ion with 0.1 N sodium thiosuffate solution, and the fo rmic  acid l ibera ted  was t i t ra ted 
with 0.01 N caust ic  soda. The consumption of per ioda te  per  mole  of glycoside was 4.7 moles ,  and two 
molecu les  of f o r m i c  acid were  produced. 
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The res idua l  sugars  we re  de te rmined  in a separa te  pa r t  of the react ion mix tu re  a f te r  the addition of 
ethylene glycol and acid hydrolys is .  Glucuronic acid was detected by PC and TLC in s y s t e m s  2, 3, and 4. 

Methylation of Tr ichos ide  B. The glycoside (300 mg) was methyla ted  by H a k o m o r i ' s  method [6]. Of 
the permethyla te ,  100 mg  was heated in a 7% solution of pe rch lo r i c  acid in methanol (100°C, 5 h). The 
mix tu re  was diluted with water ,  the aglycone was separa ted  off, and heating was ca r r i ed  out for  another  2 
h. Then the react ion  mix tu re  was neut ra l ized  with Dowex-1 anion-exchange res in ,  and PC in s y s t e m  7 and 
TLC in s y s t e m  6 with m a r k e r s  showed the p r e s e n c e  of 2 ,3 ,4 ,6 - t e t r a -O-me thy l -D-g lucose ,  2 ,3 ,6- t r i -O-  
me thy l -D-ga lac tose ,  and 2 ,4 -d i -O-me thy l -D-g lucu ron ic  acid. 

SUMMARY 

The s t r u c t u r e  of t r i chos ide  B - a gypsogenin t e t r aos ide  f r o m  Gypsophi la  t r i cho toma  Wend. - has  
been es tabl ished.  The glycosidic  ca rbohydra te  chain is O-p -D-g lucopy ranosy l - (1 - - -3 ) -O- f l -D-g lucu rono -  
pyranosy l  and the acyloside chain is O-p-D-glucopyranosyl - (1  - - -4 ) -O-~-D-ga lac topyranosy l .  
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