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F r o m  the r o o t s  of C. o f f i c i n a l i s  L. we  have i s o l a t e d  b y  c h r o m a t o g r a p h y  on a co lumn of s i l i c a  gel ,  in 
add i t i on  to the  g l y c o s i d e s  found p r e v i o u s l y  [1-3],  t he  m o r e  p o l a r  c a l e n d u l o s i d e  E [1]. 
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I. R t =R 2= COOt|; R a-= H. IV. R ~ -I(2---CH2OH: R ;~== H. 
II. l~, = COOH: R" COOCH~: R 3 == It. V. R t -- ]U = COOCH3; R :~= CII3. 

I I I .  R t = R'-' = C O O C t ~ I 3 ;  |?,:~ - -  H .  V I .  It t ----- R 2 = C I I 2 O H ;  R 3 = CI-13.  

The  g l y c o s i d e  (I), mp 278-280°C (decomp.)  con ta ined  about  9 ~  of i n c o m b u s t i b l e  r e s i d u e  and f r o m  i t s  
c h r o m a t o g r a p h i c  b e h a v i o r  and IR s p e c t r u m  was  iden t i f i ed  a s  o l e a n o l i c  a c id  3 - O - / 5 - D - g l u c u r o n o s i d e ,  which 
has  been  i s o l a t e d  p r e v i o u s l y  f r o m  C. o f f i c i n a l i s  [4] and a s a m p l e  of which  was  k i n d l y  g iven  to u s  by Dr.  
K a s p r z y k  (Poland) .  A f t e r  d e s a l t i n g  with  a c a t i o n - e x c h a n g e  r e s i n  (Dowex 50 W× 2, 100/200,  H + fo rm)  o r  
t r e a t m e n t  wi th  2.5% H # O  4 at  100°C for  2 h, the  g l y c o s i d e  (I) was  ob ta ined  with  m p  224-226°C (methanol) ,  
[o ' ]~+ 14 ° (ethanol) .  

Found:  tool .  wt.  605 ( s p e c t r o p h o t o m e t r i c a l l y ) [ 5 ] .  C36H5609. Ca l cu l a t ed :  tool .  wt. 632.8.  

IR s p e c t r u m :  c m - l :  1700, 1730 (COOH), 3450 (OH). 

L i t e r a t u r e  data :  mp  197-199°C (aqueous e thanol) ,  [c~]~+ 1 8 . 5 ± 3  ° (ethanol)  [4]; m p  210°C (decomp. ,  
a c e t o n e - h e x a n e ) ,  [c~]~+ 15.26 ° (methanol)  [6]. On p r o l o n g e d  t r e a t m e n t  of a m e t h a n o l i c  so lu t ion  of (I) wi th  
a c a t i o n - e x c h a n g e  r e s i n  o r  wi th  6% H2SO a at  100°C fo r  7 h, p a r t i a l  m e t h y l a t i o n  took p l a c e  wi th  the  f o r m a -  
t ion  of  o l e a n o l i c  ac id  3 - O - ( 6 - O - m e t h y l - f l - D - g l u e u r o n o p y r a n o s i d e )  a c id  (II), w i t h m p  202-204°C,  [ce]~ + 18.1 ° 
(methanol) .  IR s p e c t r u m ,  c m - l :  1695 (COOH), 1745 ( e s t e r  e a rbony l ) ,  3450 (OH). 

L i t e r a t u r e  da ta :  mp  177°C (aqueous me thano l )  [7]. 

The  d i s c r e p a n c y  be tween  the  m e l t i n g  po in t s  of (I) and (I/) than t h o s e  g iven  in the  l i t e r a t u r e  m a d e  a 
s t r i c t e r  p r o o f  of the  s t r u c t u r e  of the g l y c o s i d e  that  we had i s o l a t e d  n e c e s s a r y ,  

The  a c e t y l a t i o n  of (II) gave  an a c e t a t e  Ca3H66012 wi th  m p  168-170°C (methanol) ,  [ce]~+34 ° ( c h l o r o f o r m )  
conta in ing ,  a c c o r d i n g  to func t iona l  a n a l y s i s  and NMR s p e c t r o s c o p y  ( s igna l  at 3.72 ppm),  one m e t h o x y c a r -  

bony1 g roup .  

The  t r e a t m e n t  of fl) and (II) wi th  an e t h e r e a l  so lu t ion  of d i a z o m e t h a n e  gave  a s u b s t a n c e  C38H6009 (IfI) 
wi th  mp  240-242°C (methanol) ,  [ a ] ~ + 1 1 . 1  ° ( c h lo ro fo rm) .  IR s p e c t r u m ,  e r a - l :  1720, 1740 ( e s t e r  ea rbony l ) ,  
3500 (OH). F u n c t i o n a l  a n a l y s i s  and NMR s p e c t r o s c o p y  ( s igna l s  a t  3.56 and 3.72 ppm) c o n f i r m e d  the p r e s -  
ence  of two m e t h o x y c a r b o n y l  g r o u p s .  
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Litera ture  data for the dimethyl  e s t e r  of oleanolic acid 3-O-]3-D-glucuronopyranoside: mp 201-208°C, 
[~]~+ 10.5± 2 ° (chloroform) [4]; mp 201-204°C (methanol-ether) ,  [~]~+ 15 ° (methanol) [8]; mp 200-205°C 
(de~'omp.), [~]~+11.50 (chloroform)[9].  

The reduction of (II) with LiA1H 4 in dioxane formed the glycoside of erythrodiol  (IV), C36H6007, rap 
205-208°C, [~]~+28 ° (ethanol). 

L i te ra ture  data: mp 208-210°C, [c~]~+ 31.5 ° (ethanol) [9]. The acid hydrolysis  of (IV) gave glucose 
and erythrodiol ,  mp 235-237°C (acetone), [~]~+ 80 ° (chloroform). 

Li te ra ture  data: mp 236-237°C (acetone), [~]~+ 85.54 ° (c 1.23; chloroform) [10]. 

The methylation of g) and (II) with methyl iodide [2] gave the permethylate  C41H6609 (V) with mp 108- 
l l0°C, [~]~+36.3 ° (chloroform). 

The hydrochloric  acid cleavage of (V) gave methyl oleanolate and methyl 2 ,3 ,4- t r i -O-methyl -D-gluc-  
uronate (identified by PC, TLC, and GLC), which confirms the presence of a 1 ~ 3  bond of the glucuronic 
acid with the genin. The reduction of (V) with LiA1H 4 in dioxane gave (V1), mp 140-142°C, [~]~+21.5 ° (meth- 
anol). When {VI) was hydrolyzed, erythrodiol  and 2,3,4-tr i -O-methyl-D-glucopyranose were found in the 
hydrolyzate (PC, TLC, and GLC), which shows the presence of a pyranose ring in the glucuronic acid in the 
glycoside {I). 

The difficulty of acid hydrolysis  and the lower specific rotation of (III) ([~]~ + 11.1 °) than of methyl  
oleanolate ([~]~ + 75 °) [11] shows the ~ configuration of the glucosiduronic bond. This is also confirmed by 
the difference in the molecular  rotations of erythrodiol  and its glycoside (IV). 

Thus, the resul t s  obtained confirm the s t ructure  of the calenduloside E (D that we isolated as oleano- 
lic acid 3-O-fl-D-glueuronopyranoside: 
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