
T R I T E R P E N E  G L Y C O S I D E S  OF G y p s o p h i l l a  t r i c h o t o m a  

IV. THE STRUCTURE O1 ~ TRICHOSIDE C 

V.  N.  L u c h a n s k a y a ,  E .  S. K o n d r a t e n k o ,  
a n d  N.  K.  A b u b a k i r o v  

UDC 547.918 + 547.597 

As has been repor ted  prev ious ly  [1], in the plant Gypsophil la t r ichotoma ( threefork gypsophila),  f a m -  
i ly Caryophyl laceae ,  we have detected four t r i t e rpene  glycosides  - t r i ehos ides  A, B, C, and D. The s t r u c -  
t u re s  of the f i r s t  two of them have not been es tabl i shed [2, 3]. 

The p r e sen t  pape r  gives the resu l t s  of an exper imen t  showing the s t ruc tu re  of the th i rd  glycoside - 
t r ichoside  C. 

The acid hydrolys is  of this glycoside led to the format ion  of the aglycone gypsogenin and i ts  g lucur-  
onoside. Among the sugars ,  D-glucose ,  D-ga lac tose ,  D-fueose ,  L- rharnnose ,  and D-glucuronic  acid were  
found. Gas- l iquid  chromatography  showed that the ra t io  of the sugars  was 1 : 1 : 1 : 1 : 1. 

The alkaline saponification of t r ichos ide  C gave a c rys ta l l ine  bioside of gypsogenin containing D- 
glucose and D-glucuronic  acid. This  bioside proved to be identical  with the cor responding  bioside obtained 
by the alkaline saponification of t r i chos ides  A and B. Consequently, the s t ruc tu re  of the carbohydra te  chain 
at tached to the hydroxyl  at  C 3 of gypsogenin is the s ame  for  t r i chos ides  A, B, and C. 

To de te rmine  the s t ruc tu re  of t r ichos ide  C completely,  i t  was n e c e s s a r y  to inves t igate  the s t ruc tu re  
of the o l igosacchar ide  at tached to the ca rboxy  group of the gypsogenin. This o l igosacchar ide  was spli t  off 
in the alkaline hydro lys i s  of t r ichoside  C. An acid hydrolysate  of the o l igosacchar ide  showed the p re sence  
of L - r h a n m o s e  and D-galac tose .  The absence  of D-fucose  can be explained by the assumpt ion  that it is  di-  
rec t ly  at tached to the carboxyl  and is  decomposed under the conditions of alkaline hydrolys is .  

Among the res idual  sugars  a f te r  the per iodate  oxidation of t r ichos ide  C we found only glucuronic 
acid,  which shows the absence  of 1--* 3 bonds in the acyloside carbohydra te  chain. 

The main information enabling the s t ruc tu re  of the acyloside chain and, with this,  the complete  s t r u c -  
tu re  of glycoside C to be de te rmined  was obtained by exhaustive methylat ion and per iodate  oxidation of the 
t r iehoside.  After  the acid hydrolys is  of the pe rmethy la te  of t r ichos ide  C we found, in addition to 2,3,4,6- 
t e t r a - O - m e t h y l - D - g l u c o s e  and 2 ,4 -d i -O-methy l -D-g lucuron ic  acid, which a re  der ived f rom the compo-  
nents of the glycosidic carbon chain, 2 , 3 ,4 ,6 - t e t r a -O-me thy l -D-ga l ac to se ,  2 ,3 -d i -O-me thy l -D- fucose  
and 2 , 3 - d i - O - m e t h y l - L - r h a m n o s e .  I t  follows f rom this that  in the acyloside chain the rhamnose  is  a t -  
tached to the hydroxyl  of the fucose in posit ion 4, and the t e rmina l  galactose  is a t tached to the rhamnose  
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(also at  hydroxyl  4). Such a s t ruc tu re  of t r ichos ide  C ag ree s  comple te ly  with the r e su l t s  of i t s  per iodate  
oxidation, in which 6 moles  of per ioda te  were  consumed and 2 moles  of f o rmic  acid were  formed.  In this 
p r o c e s s ,  the glucuronic acid res idue  was not oxidized. 

On the assumpt ion  that in plant  g lycosides  the sugar s  of the D s e r i e s  no rma l ly  have the fl conf igura-  
tion and suga r s  of the L s e r i e s  the (~ configuration (Klyne 's  rule) [4], the s t ruc tu re  above is  p roposed  for  
t r i chos ide  C. 

EXPERIMENTAL 

Paper chromatography (PC) was carried out with type M ["slow"] paper of the "Goznak" Leningrad 
Mill, and column and thin-layer chromatography (TLC) with KSK and ShSK silica gels. The following sol- 
vent systems were used: i) butan-l-ol-ethanol-25% ammonia (15 : 2 : 5); 2) the same (7 : 2 : 5); 3) chlo- 
roform-ethanol (25 : i); 4) methyl ethyl ketone saturated with water; 5) pyridine-butan-l-ol-water 
(4 : 6 : 3), and 6) butan-l-ol-acetic acid-water (4 : 1 : 5). The sugars were revealed with o-toluidine sa- 
licylate, and the glycosides and ag[ycones with ethanolic phosphotungstic acid. The gas-liquid chroma- 
tography of the trimethylsilyl ethers of the sugars was performed on a UKh-I chromatograph using a cop- 
per column (i mX 4 mm) containing 5% of the silicone phase g=30 M on Diaforit (0.2-0.315 mm) at a col- 
umn temperature of 176°C with hydrogen as the carrier gas at the rate of 55 ml/min. 

Isolation of Trichoside C. The fraction obtained previously [i] containing trichosides B, C, and D 
was chromatographed on a column of KSK silica gel in system i. The separation was monitored by TLC 
in the same system. The fractions containing trichoside C were combined and evaporated. Aqueous bu- 
tanol deposited crystals in the form of white needles with mp 245-9.47°C [~]~+ ii ° (e 1.29; aqueous meth- 
anol). 

Acid Hydro lys i s  of Tr ichos ide  C. A mix tu re  of 50 mg  of the glycoside and 10 ml  of 5% sulfuric acid 
was boiled for  8 h. The resul t ing  prec ip i ta te  was shown by TLC with m a r k e r s  in s y s t e m  3 to contain gyp-  
sogenin ~-D-glucuronos ide .  The acid hydrolysate  was shown by PC in s y s t e m s  5 and 6 and by TLC in s y s -  
t em 2 to contain D-g lucose ,  D-ga lac tose ,  D-fucose ,  L - r h a m n o s e ,  and D-glucuronic  acid. 

Alkaline Hydro lys i s  of Tr ichos ide  C. A mix tu re  of 50 m g  of the glycoside and 5 ml  of a 10% solution 
of caus t ic  potash in 70% ethanol was heated in the boiling wa te r  bath for  16 h, and was then neut ra l ized  
with dilute sulfur ic  acid. The prec ip i ta te  that deposi ted was r ec ry s t a l l i z ed  f rom aqueous methanol  and 
then had mp 247-250°C (decomp.),  [ a ] ~ + 3 9  ° (c 1.02; aqueous methanol).  According to TLC in s y s t e m s  1, 
2, and 6 and f rom i ts  other  p r o p e r t i e s ,  the substance was identical  with the diglycoside obtained by the a l -  
kal ine kydro lys i s  of t r i chos ides  A and B [2, 3]. I t s  acid hydro lys i s  gave D-glucose  and D-glucuronic  acid. 
The l a t t e r  was not decomposed  on per iodate  oxidation. 

Af ter  the r em ova l  of the diglycoside,  the neut ra l ized  aqueous solution was evapora ted ,  and the r e s -  
idue was ch romatographed  on ShSK si l ica  gel in s y s t e m  1 and was then hydrolyzed with 50% sulfur ic  acid. 
The hydrolysa te  was found by PC in s y s t e m s  5 and 6 to contain D-ga lac tose  and L - r h a m n o s e .  

Pe r ioda te  Oxidation of Tr ichos ide  C. The glycoside (0.0843 g) was oxidized in the s ame  way as  
t r i chos ide  B [3]. I t  consumed 6 moles  of per ioda te  pe r  mole ,  giving two moles  of fo rmic  acid. In a sep -  
a r a t e  p a r t  of the react ion  mix ture ,  a f te r  acid hydrolys is ,  D-glucuronic  acid was detected by PC in s y s -  
t ems  5 and 6. 

Methylation of Tr ichos ide  C. The glycoside (200 rag) was methyla ted  by H a k o m o r i ' s  method [5]. 
The subsequent  t r e a t m e n t  was as for  t r ichos ide  B [3]. PC and TLC in s y s t e m s  2, 4, and 5 with m a r k e r s  
pe rmi t t ed  the identification of 2 ,3 ,4 ,6 - t e t r a -O-me thy l -D-g lucose ,  2 , 3 , 4 , 6 - t e t r a -O-me thy l -D-ga l ac to se ,  
2 , 3 -d i -O-me thy l -D- fucose ,  2 , 3 - d i - O - m e t h y l - L - r h a m n o s e ,  and 2 ,4 -d i -O-me thy l -D-g lucu ron ic  acid. 

SUMMARY 

The s t ruc tu re  of t r ichos ide  C - a gypsogenin pentaoside f rom Gypsophil la  t r i cho toma  - has  been 
es tabl ished.  The glycosidic ca rbohydra te  chain f o r m s  the O-f l -D-g lueopyranosy l - (1 -*  3}-O-f l -D-glucur -  
onopyranoside,  and the acyloside  chain fo rms  the O - / ~ - D - g a l a c t o p y r a n o s y l - ( 1 - - 4 ) - O - ~ - L - r h a m n o p y r a n -  
o s y l - ( 1 - -  4) -O-f l -D-fucopyranos ide .  
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