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In development of our  invest igat ions of the g lycos ides  of the roots  of Calendula officinalis [1], we r e -  
port  the s t ruc tu re  of a new glycoside of oleanolic acid - calenduloside F [1]. 

Calenduloside F, obtained f rom the combined g lycos ides  of the roots  of C. officinalis  L. by chromatog-  
raphy on a column of s i l ica  gel has  mp  263-265°C (decomp.) and contains about 4% of incombust ible  res idue .  
Af ter  desal t ing with cat ion-exchange r e s in  (Dowex 50 W× 2, 100/200, H + form),  compound {I) was obtained 
with the composi t ion C42H66014.2H20, mp  203-205°C (methanol), [oL]~+ 8 ° (c 0.5; methanol) .  Found: mol.  
wt.. 809 (spect rophotometr ica l ly)  [2]. C42H66014.2H20. Calculated: mol.  wt. 831. IR spec t rum:  1740 cm -1 

~ O - }  and 3450 cm -I  (OH). 

In the products  of the acid hydro lys i s  of (I), oleanolic acid was identified by d i rec t  compar i son  with 
an authentic sample  and D-glucuronic  acid and D-glucose  were  identified by means  of PC and TLC. The 
stepwise hydrolytic c leavage of (I) gave a mix tu re  of subs tances  f r o m  which, by chromatography  on a col-  
umn of s i l ica  gel were  isolated: a monoside ([I), identical  with the oleanolie acid 3 -O-~-D-g lucu ronopyran -  
oside acid that we have isolated prev ious ly  [1] and a monoside  (III) with mp 234.5-236°C (methanol); [~]}~+ 

(c 0.5; methanol) .  IR spec t rum of (III): 1740 am -1 (¢4°__/  and 3400 am -1 (OH). The fu r the r  acid hy- 50 ° 

d ro lys i s  of (III) gave oleanolic acid and D-glucose .  Compound (III) with mp 241-243°C (methanol), [a]}~+ 
54.48 ° (c 0.78; ethanol) has been obtained previous ly  by the mic rob ia l  c leavage of chikusetsusaponin (IV) [3]. 

Af ter  the alkaline hydro lys i s  of (I) and subsequent t r ea tmen t  of the hydrolys is  product with cat ion-  
exchange resin,  we obtained (II) and D-glucose .  

The t r ea tmen t  of (I) with an e the rea l  solution of diazomethane,  and a lso  the desal t ing of a methanolic  
solution of {I) by cat ion-exchange r e s in  or  its s tepwise  hydrolyt ic  c leavage in methanol  fo rmed  the mono-  
methyl  e s t e r  of (I), C43H68014 with mp 215-217°C (methanol), [c~]~+ 16 ° (c 0.5;methanol).  I ts  ace ta te  C55H80020 
had mp 158-160°C (methanol), [a]}~+ 12 ° (c 0.25; chloroform) .  The NMR s p e c t r u m  of the aceta te  showed 
the signal of a methoxycarbonyl  group (3.68 ppm). 

The exhaustive methyla t ion of (I) [4] gave a pe rmethy la te  C50H82014 with mp 140-142°C, [a]}~+ 14.3 ° 
(c 0.5; chloroform),  and the c leavage of this with hydrochlor ic  acid gave oleanolic acid, ident i f iedby com-  
par i son  with authentic samples ,  and methyl  2 ,3 ,4- t r i -O-methyl -D-g lucurona te  and 2 , 3 , 4 , 6 - t e t r a -O-me th y l -  
D-glucopyranose ,  identified with the aid of PC, TLC, and GLC. 

The p re sence  in the IR spec t ra  of (I) and (I]I) of an absorpt ion band at 1740 cm -1, the r e su l t s  of a lka-  
line hydrolys is ,  and the format ion  of oleanolic acid on the hydro lys i s  o f t hepe rme thy l a t e  show the p r e sen ce  
of an e s t e r  bond in the molecule .  Consequently, the D-glucuronic  acid is at tached to the hydroxyl  and the 
D-g lucose  to the carboxyl  group of the genin. 

The configurat ions of the glycosidic  bonds were  de termined by means  of Klyne ' s  rule  [5]. 

Thus, calenduloside F is the prev ious ly  undescr ibed  glucopyranosyl  oleanolate 3 -O-p -D-g lucu rono -  
pyrano side. 
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I. Rtff iA; R ~ - - B .  
II. R ~ = A; R 2 = C O O H .  

l l k R  I = O H ;  R ~ = B .  
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