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F r o m  the f lowers  of C i r s ium a rvense  L. (Canada thistle),  in addition to the apigenin, luteolin, 3 -O-  
methy lkaempfero l ,  and cosmos i in  obtained previous ly ,  we have i so la ted  two flavonoid glucuronides,  A andB. 

Substance A, C21H18Oll. H20, mel t s  above 300°C, [a]D-119°  (c 0.6; fo rmamide) ,  Xmax 270, 330 nm. 
The acid hydro lys i s  of substance  A with conc. sulfuric  acid and with the enzyme prepara t ion  nAvamorin" 
gave an aglycone C15H1005 with mp 349-351°C, identified as apigenin, and glucuronic acid, identified by pa -  
p e r  chromatography .  

In o rde r  to es tab l i sh  the posit ion of a t tachment  of the glueuronic acid, the UV spec t rum of substance 
A was taken with ionizing and complex - fo rming  reagents .  In the p r e sence  of sodium methoxide,  a batho- 
chromic  shift  of the m a x i m u m  of the long-wave band by 58 nm was obse rved  (free hydroxy group in pos i -  
tion 4% The p r e s e n c e  of a f ree  hydroxy group in posit ion 5 was shown by a bathochromic shift of t h e m a x -  
imum of the long-wave band by 62 nm with z i rconium nitrate.  Thus,  the glucuronic acid res idue  can be 
only in posit ion 7. 

The NMR spec t rum of s i lyla ted substance A (Fig. 1) showed the following signals:  doublet at 7.72 
ppm (2 H) ( J=8 .5  Hz) - 2 ' ,6 ' ;  doublet at 6.8 ppm (2 H) ( J - 8 . 5  Hz) - 3 ' ,5 ' ;  two doublets each with an inten-  
s i ty of one proton unit at 6.44 and 6.28 ppm (J=2.5  Hz) cor responding  to protons  in posi t ions  8 and 6; a 
singlet  at 6.42 ppm with an intensi ty  of one proton unit due to a proton in posit ion 3; and a doublet at 5.00 
ppm with an in tens i ty  of one proton unit (J= 7 Hz) cor responding  to the anomer ic  proton of the glucuronic 
acid. The sp in-sp in  coupling constant  shows the fl configuration of the link of the glucuronic acid with the 
aglyone. The remaining  protons  of the s i lyla ted glucuronic acid a r e  r ep re sen t ed  by signals  in the 3.4-3.9 
ppm region (4H). The pyranose  fo rm of the glucuronic acid ring was es tab l i shed  by compar ing  the m o l e c -  
ular  ro ta t ions  of substance  A and of known flavonoid glucuronides.  

Thus,  substance  A is  apigenin 7-f l -D-glucopyranosiduronic  acid. 

Substance B, C22H20Ol1 .H20 , mp 245-247°C, [~]D-107 .1  ° (c 0.6; formamide) ,  ~,max 269, 335 nm. The 
hydrolys is  of substance  B gave the aglycone acacet in,  C16H1205, with mp 261-263°C, identified by i ts  UV, IR 
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Fig. 1. NMR spec t rum of s i lyla ted apigenin 7- f l -D-gluco-  
siduronic acid. 
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NMR spect rum of si lylated aeacetin 7-glucosid-  
uronie acid. 

and NMR spec t ra  and by direct  compar ison  with an authentic sample.  Glucuronic acid was identified in a 
hydrolysate  by paper  chromatography.  The position of at tachment of the glucuronie acid was shown by 
analogy with substance A. 

In the NMR spect rum of si lylated substance B (Fig. 2), a doublet at 7.68 ppm (2H) (J= 8.5 Hz) c o r -  
responds to the 2 ' ,6 '  protons;  a doublet at 6.8.0 (2H) (J=8.5 Hz} to the 3 ' ,5 'pro tons ;  two doublets of one 
proton unit each with J=2 .5  Hz at 6.60 and 6.24 ppm are due to the H-8 and H-6 protons;  a singlet at 6.32 
ppm is cha rac te r i s t i c  of the H-3 proton; and a doublet at 4.94 ppm (J= 7 Hz) with an intensi ty of one p r o -  
ton unit re la tes  to the anomer ic  proton of the fl-glucuronie acid. Four  protons  of the glucuronic acid are  
represented  by signals in the 3.3-3.9 ppm region. The pyranose  form of the glueuronic acid r ing was e s -  
tablished by analogy with substance A. 

T h e  resul ts  obtained identify substance B as acacet in 7-f l -D-glucopyranosiduronic acid. 
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