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We have p rev ious ly  repor ted  the s t ruc tu re  of a mort .s ide  and a bioside (calenduloside A) of oleanolic 
acid isolated f r o m  the roo t s  of Calendula offieinalis  L. [1, 2]. In the p r e s e n t  paper  we give information to 
es tabl i sh  the s t ruc tu re  ofcalenduloside B - a t r ios ide  of oleanolic acid with mp 232-234° C (methanol), 
[(~]~ + 57.2 ° (c 0.5; methanol) .  Found: tool. wt. 1013 (spectrophotometr ical ly) .  C48H78018 • 21/2H20. Cal-  
culated: tool. wt. 988.2. 

The acid hydro lys i s  of calenduloside B gave oleanolic acid, D-glucose,  and D-galae tose ,  and s tepwise 
hydrolyt ic  c leavage  with 6% H2SO 4 and alkaline hydro lys i s  of calenduloside B gave a glycoside identical  
with c alenduloside A - O-~ -D-ga l ac topy ranosy l -  (1---4)-O-fi-D-glucopyranosyl- (1--~3)-oleanolic acid. 

The p r e s e n c e  in the TR spec t rum of an absorpt ion band in the 1740 cm - t  region, the format ion  of 
oleanolic acid in the hydro lys i s  of the calenduloside methylated with diazomethane and of the pe rme thy la t e  
shows the p r e s e n c e  of an e s t e r  bond in the molecule .  

The acetylat ion of calenduloside B gave an acetate,  C70H100029, with mp 176-178 ° C (methanol), [(~]~ 
+ J4.3 ° (e 0.5~ chloroform);  methylat ion with methyl  iodide in dimethyl  sulfoxide in the p r e s e n c e  of sodium 
hydr ide  [3] gave  the pe rme thy la t e  C59Ht000~s, with mp 115-117° C, [~]~ + 28.6 ° (c 0.5; methanol).  

The e lementa ry  analyses  of calenduloside B, its acetate ,  and its pe rmethy la te  cor responded  to the 
calculated f igures .  

When the pe rme thy la t e  was cleaved with hydrochlor ic  acid, 2,3,4, 6 - t e t r a -O-me thy l -D-g lucopyranose ,  
2 ,3 ,4 ,6 - t e t r a -O-me thy l -D-ga l ac topyranose ,  and 2 ,3 ,6 - t r i -O-me thy l -D-g lucopyranose  were  identified by PC, 
TLC, and GLC in compar i son  with authentic samples .  

The configuration of the glycosidic bond was de te rmined  by Klyne ' s  rule  [4] on the bas i s  of the m o l e c -  
u lar  rotat ion d i f ferences  between calenduloside B and calenduloside A. 

Substance 

Calenduloside A (Mol. wt. 799, [~]~ + 41.4") 

Calenduloside B (Mol. wt. 988.2, [ a ]~+57 .2  °) 

Methyl ~-D-g lucopyranos ide  [5 ] 

Methyl f i -D-glucopyranoside [5] 

[M], deg ree s  

+330.8 

+565.3 

+149 

--25 

Thus, calenduloside B is O-f i -D-galac topyranosyl- (1-*4)-O-f i -D-glucopyranosyl- (1-~3)-oleanoloyl- (28 
~ 1 )  ~-D-g lucopyranos ide .  I ts  comple te  s t ruc tu re  may be r ep re sen t ed  in the following way: 
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