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In a preceding paper  [1] we repor ted  that var ious  organs of the plant Gypsophylla t r ichotoma Wend. 
( threefork gypsophila), family Caryophyllaceae were  found to contain four t r i te rpene  glycosides - 
t r ichosides  A, B, C, and D. 

The p resen t  paper  gives a proof of the s t ruc ture  of t r ichos ide  A - the l eas t  polar  glycoside, which is 
p resen t  in the roots ,  leaves,  and f lowers  of the plant. The amount of t r ichoside A in methanolic ext rac ts  
is ex t remely  low, and only repeated chromatography of the ext rac ts  on si l ica gel and Sephadex enabled 
us to isolate  it in the individual state.  

The migrat ion of t r ichoside A on th in- layer  chromatograms  (TLC) already showed that it has shor t  
carbohydra te  chains of not more  than th ree  o r  four  sugars .  On acid hydrolysis ,  D-glucuronic acid, D- 
glucose, and D-galactose  were  detected. 

The prec ip i ta te  that deposited f rom the aqueous hydrolyzate  contained a group of substances all of 
which, on hydrolysis ,  fo rmed glycosides of gypsogenin [1, 2] and gypsogenin i tself .  Hydrolysis  with more  
dilute acids gave gypsogenin f i-D-glucuronoside [3]. 

The gas-l iquid chromatography of the si lylated methyl  glycosides of the sugars  obtained f rom 
tr ichoside A [4, 5] showed that the D-glucose,  D-galactose,  and D-glucuronie acid were  p resen t  in a ra t io  
1 : 1 : 1. Consequently, t r iehoside A is a t r ios ide  of gypsogenin with D-glucuronic acid attached to the 
hydroxyl  in position 3. 

Alkaline hydrolys is  showed the position and qualitative composit ion of the carbohydra te  chains, 
giving a saponified glycoside (the progenin of t r ichoside  A). The acid hydrolyzate  of the la t te r  was found 
to contain D-glucose and D-glucuronic acid, while the alkaline hydrolyzate  of t r ichoside A contained a 
small  amount of D-galactose.  

This means that the D-galactose  is attached to the carboxy group of the aglycone and the D-glucose 
is attached to the D-glucuronic acid. 

On determining the res idua l  sugars  by the per iodate  oxidation of t r ichoside  A, only the D-glucuronic 
acid remained unoxidized. It follows f rom this that the D-glucose is attached to the D-glueuronic acid in 
posit ion 3. 

These resu l t s  were  confirmed by a study of the products  of the acid hydrolys is  of the completely 
methylated t r ichoside  A, as a r e su l t  of which 2 ,3 ,4 ,6 - te t ra -O-methy l -D-g lucose ,  2 ,3 ,4 ,6 - t e t r a -O-methy l -  
D:galactose ,  and 2 ,4-d i -O-methyl -D-glucuronic  acid were  found. 

Thus, the following formula  may be proposed for  t r ichoside  A: 

Institute of the Chemistry  of Plant  Substances, Academy of Sciences of the Uzbek SSR. Trans la ted  
f rom Khimiya Pr i rodynkh Soedinenii, Vol. 7, No. 2, pp. 151-153, March, 1971. Original a r t ic le  submitted 
December  22, 1970. 

© 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced ]'or any purpose whatsoever without 
permission of the publisher. A copy o[ this article is available from the publisher for $15.00. 

142 



~.~0 C~OH 
I l I\c"-o12- " 

~H 

The f i -glycosidic  configurat ions fo r  the D - g l u c o s e - D - g l u c u r o n i c  acid and the D - g a l a c t o s e -  
gypsogenin bonds a re  given provis ional ly .  

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

Chromatography  was p e r f o r m e d  with type "M" ["slow"] pape r  of the "Goznak" Leningrad mill,  
type KSK s i l ica  gel, and Sephadex G-75, with the following solvent sy s t ems :  1) b u t a n - l - o l - e t h a n o l - 2 5 %  
ammonia  (10 • 2 : 5), 2) 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), 3) c h l o r o f o r m - e t h a n o l  (25 : !), and 4) 
b e n z e n e - a c e t o n e  (2 : 1). The sugars  we re  detected by means  of aniline phthalate  and o-toluidine sa l i cy -  
late,  and the glycosides  and aglycones with an ethanolic solution of phosphot~ngstic  acid. 

The gas- l iquid  ch romatography  of the sugar s  was p e r f o r m e d  af ter  the p rev ious  methanolys is  of the 
g lycosides  and si lylat ion [4] on a UKh-1 chromatograph  with a copper  column (1 m x  4 ram) filled with 5% 
of G-30-M si l icone phase  on Diaphori t  (0.2-0.315 mm) at a column t e m p e r a t u r e  of 170 ° C with hydrogen as 
the c a r r i e r  gas (55 ml /min ) .  

Isolat ion of Tr iehos ide  A. The f rac t ions  containing the glycosides  A, B, and C obtained prev ious ly  
[1! were  combined and dissolved in water ,  and the solution was pas sed  through a column of Sephadex G-75. 
The f i r s t  por t ions  of eluate,  containing glucosides A and B, were  evapora ted  and chromatographed  on a 
column of s i l i ca  gel in s y s t e m  1. Tr ichos ide  A was isolated with mp 310-312°C (from methanol),  [~1~ + 
1.8 ° (c 3.2; aqueous methanol) .  

Hydro lys i s  of Tr ichos ide  A. The glycoside {20 rag) was heated in 5% sulfur ic  acid (5 ml) in a boiling 
wa te r  bath fo r  5 h. The p rec ip i t a te  that deposi ted was f i l te red  off, and the hydrolyzate  was neut ra l ized  
with b a r i u m  carbonate ,  evaporated,  and chromatographed  on p a p e r  in s y s t e m  2. D-Glucose,  D-ga lac tose ,  
and D-glucuronic  acid were  detected.  The prec ip i ta te  was found by  TLC on s i l ica  gel in s y s t e m  3 to 
contain gypsogenin and gypsogenin f i -D-glueuronoside  [3]. 

Alkaline Hydro lys i s  of Tr ichos ide  A. The glycoside (50 rag} was heated in 5 ml  of a 10% solution of 
caust ic  soda in methanol  in the boiling wa te r  bath for  8 h. The react ion  mix tu re  was neut ra l ized  with 
dilute sulfur ic  acid, the ethanol was dist i l led off in vacuum, and the mix tu re  was t r ea ted  with 10 ml  of 
water .  The p rec ip i t a t e  that deposi ted was f i l te red  off, and the f i l t ra te  was chromatographed  on pape r  in 
s y s t e m  2. A faint spot of D-ga lac tose  was found. The prec ip i ta te  (progenin of t r ichos ide  A} was hydrolyzed 
in 5 ml of 10% sulfur ic  acid.  The hydrolyzate ,  neu t ra l ized  with the ba r ium carbonate ,  was found by paper  
ch roma tog raphy  in sy s t em 2 to contain D-glucose  and D-glucuronic  acid.  

Determina t ion  of the Residual  Sugars on the Per iodate  Oxidation of Tr ichos ide  A. The glycoside 
(50 rag) was oxidized with a 1% solution of sodium per iodate  (50 ml) at 5°C fo r  a day. After  the addition 
of ethylene glycol to decompose  the excess  of per iodate ,  the reac t ion  mix tu re  was evapora ted  in vacuum 
and was then hydrolyzed by being heated with 5% sulfur ic  acid. D-glucuronic  acid was found in the 
neut ra l ized  and pur i f ied hydrolyzate  by pape r  ch romatography  in sy s t em 1. 

Methylation of Tr ichos ide  A. The glycoside (100 rag) was methyla ted  by the Hakomor i  method [6]. 
The comple te ly  methyla ted  product  (50 rag) was heated in a 7% ~olution of pe r ch lo r i c  acid in absolute 
methanol  at 100 ° C fo r  5 h. The mix tu r e  was diluted with water ,  the aglycone was sepa ra ted  off, and h e a t -  
ing was continued for  anothe, r 2 h. 

The reac t ion  mix tu re  was neu : ral ized with Dowex-1 anion-exchange res in ,  and then 2 ,3 ,4 ,6 - t e t r a -  
O - m e t h y l - D - g l u c o s e ,  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 ,  and 2 ,4 -d i -O-  methyl -D-glucuronic  acid were  
identified by TLC on s i l ica  gel in s y s t e m  4. 
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S U M M A R Y  

The s t ruc tu re  of t r ichoside  A - a gypsogenin t r ios ide  f r o m  G ypsophyl la  t r i cho toma Wend. - has 
been establ ished.  The O-glycos id ic  moie ty  is the O-f i -D-glucopyranosyl-(1  --~ 3)-O-f i -D-glucopyranoside 
grouping and the O-acy l  moie ty  is D-ga lac tose .  
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