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Apart  f r o m  the g lycos ides  that we isola ted p rev ious ly  [1], f r o m  the roo ts  of C. officinalis L. by chro-  
ma tography  on a column of s i l ica  gel followed by desal t ing with an a n i o n - e x c h a n g e r e s i n  (Dowex 50 W x 2 
100/200, H + form) we have obtained the following minor  glycosides:  calenduloside G, C42H66014 • 2H20 (I), 
mp 205-210°C, [ce]~+ 24.1 ° (methanol) and calenduloside H, C48H76019 {II), mp 198-203°C, [c~]~+ 22.1 ° (meth- 
anol), and a lso  the monomethyl  de r iva t ives  of (I), 0/I), mp 228-230°C and of (II), (IV), mp 222-22 °C.* In 
the NMR of t h e a e e t a t e s  of O/I), mp 163-165°C, and of (IV), mp 160-162°C, the re  a r e  s ignals  at 3.68 ppm 
(-COOCHs) (see fo rmula  below). 
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Substances  (I) and (lI) w e r e  identified by TLC with authentic samples  d K a s p r z y k ' s  glycosides  D and 
C [2] (kindly given to us by Dr.  Kasprzyk,  Poland). The phys icochemica l  constants  of K a s p r z y k ' s  g lycoside 
D and C, the posit ion of the bonds, and the configurations of the links of the m o n o m e r i c  res idues  have not 
been de termined.  

When (I) or  0I) was heated with 10% HC1 in a tube for  7 h, oleanolic acid was fo rmed .  In the hydro-  
lyzates ,  by PC and TLC,  D-glucuronic  acid and D-ga lac tose  were  identified inthe case  of compound {I) and 
D-glucose,  as well, in the case  of compound O/). 

E l emen ta ry  analyses  and molecu la r  weight de te rmina t ion  f r o m  the yield of genin showed that com-  
pound (I) is a b ios ide  and (II) a t r i o s ide  of oleanolic acid. On alkal ine hydrolys is ,  (I) r emained  unchanged, 
and (II) spli t  into (I) and D-glucose .  The acid hydro lys i s  of the product  of the t r ea tment  of (I) with diazo-  
me thane  gave  methy l  o leanoate , 'whi le  O/) gave  oleanolic acid under  the same  condi t ions  When (I) was hy- 
drolyzed with 2 .5~ H2SO 4 for  4 h, oleanolic acid 3-O-/3-D-glucuronopyranoside  was identified. Under the 
s a m e  conditions, compound (II) fo rmed  {I), in addition. On par t ia l  hydrolysis ,  in addition to these  products ,  
the monomethyl  e s t e r s  of the progenins  and of the initial g lycosides  we re  identified. Hence, the carbohy-  
d r a t e  chains in {I) and O/), consis t ing of D-glucuronic  acid and D-ga lac tose  a r e  at tached to the hydroxy 
group, and the D-gluc0se  (II) is at tached to the carboxy group of the  genin, the D-glucuronic  acid being a t -  
tached d i rec t ly  to the genin. 

* Digit is omit ted in Russian o r i g i n a l -  Pub l i sher .  
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TABLE 1 

Substance 

Calenduloside H 

Calenduloside G 

3 -O-B-D -glucuxonopyrano~ide [1] 
Methyl a-D-glucopyranoside [7] 
Methyl ~-D-g-lucopyranoside [7] 
Met.hyl a-D-galactopyranoside [7] 
Methyl B-D-galactopyranoside [7] 

[~1,9 
M 

957,2 + 2% 1 

831,0 + 24, 1 

632,8 4. 1 ~l 
4,149 
-- 25 

194,2 ~-161 
4-5 

J IM]D aC 
- - ~ g  

4,211,5 
4- 11,2 

4. %0,3 
4,111,7 

4- 88,6 -- 
+289,4 -- 
-- 48,6 
--312,6 
4. 9,7 

Form of 
the bond 

After  the per ioda te  oxidation of (I) and (II), D-glucuronic  acid was detected.  Consequently, there  is 
a 1 - - 3  bond between the glucuronic acid and the D-galac tose .  

Methylation by H a k o m o r i ' s  method [3] gave  the pe rme thy la t e  of (I), C50H82014, mp 102-105°C, [o~]~ 
+ 14.3 ° (methanol). I t s  reduct ion with LiA1H 4 in dioxane [4] fo rmed  the reduced  product  C48H~O12 with mp 
118-120°C, [~]~+ 12 ° (methanol), which was remethyla ted .  Methanolysis  of the resul t ing  methyl  e ther  gave  
methyl  2 , 4 , 6 - t f i - O - m e t h y l - D - g l u c o p y r a n o s i d e  and methyl  2 , 3 , 4 , 6 - t e t r a - O - m e t h y l - D - g a l a c t o p y r a n o s i d e  in 
a ra t io  of 1 : 1 (GLC). 

The methyla t ion  of (II) gave  a pe rme thy la t e  C59H~8019 , mp 94-96°C, [o~] }~ 0 ° (methanoli. The te t rahy-  
d roa lumina te  c leavage  of the pe rme thy la t e  (II) fo rmed  the s a m e  subs tance  as in the reduct ion of the p e r -  
methy la te  (I) and also 2 , 3 , 4 , 6 - t e t r a - O - m e t h y l - D - s o r b i t o l ,  [o~]}~ +12 ° (ethanol). According to the l i te ra ture .  
[o~]}~+ 10.3 ° (ethanol) [5]. 

The calculat ion of the configurat ions of  the glycosidic  bonds was p e r f o r m e d  in accordance  with Klyne ' s  
ru le  [6] (Table 1). 

The  s t r u c t u r e  of (I) was es tabl ished as oleanolic acid 3 -O- f i -D-ga l ac topyranosy l - (1 - - -3 ) -~ -D-g lucu r -  
onoside, andthe  s t ruc tu re  of (II) as the 28 -acy l -~ -D-g lucopyranos ide  of {I). 
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