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As repor ted  prev ious ly  [1], f r o m  the herbage of bur  beggar t i cks  (Bidens t r i p a r t i t a  L.), family  Com-  
posi tae  Giseke, we have isolated a flavonoid glycoside (substance 4) with the composi t ion  C21H22Oll  , mp 
236-239°C (from ethanol), [~]~°-88° [c 0.05; m e t h a n o l - d i m e t h y l f o r m a m i d e  (1 : 1)], ass igned to flavanone 
der iva t ives  on the bas i s  of quali tat ive reac t ions .  

Acid and enzymat ic  hydrolys is  of the glycoside led to the fo rmat ion  of D-glucose ,  while the aglycone 
pa r t  of the molecule  fo rmed in this p r o c e s s  three  products  which have been ass igned by means  of qual i ta -  
tive reac t ions  on pape r  [2] to der iva t ives  of flavanone, chalcone, and aurone.  It must  be noted that only the 
aurone der iva t ive  was p r e sen t  in apprec iable  amounts in the hydrolyzate ,  and the other  two products  were  
found in the f o r m  of t r a c e s .  

An at tempt  to isolate  the flavanone aglycone in the individual s ta te  using fo r  this purpose  column 
chromatography  on a polyamide sorbent  with mix tu res  of ch lo ro fo rm and ethanol of different  concen t ra -  
t ions as eluents  was unsuccessfu l .  In the e luates  containing it we invar iably  found the products  of its 
i somer iza t ion .  The aurone aglycone isolated under  these  conditions was, f r o m  the resu l t s  of p a p e r  ch ro -  
matography and its phys icochemica l  p r o p e r t i e s ,  identified as 3 ' , 4 ' , 6 ,7 - t e t r ahydroxyaurone  (mari t imet in) .  

All that  has been said above gave us grounds for  assuming  that the aglycone of the compound i so la ted  
was 3 ' ,4 ' ,7 ,8 - te t rahydroxyf lavanone  (isookanin). This  was conf i rmed by the oxidation of substance 4 to an 
aurone glycoside a f t e r  the hydro lys i s  of which an aglycone identified as m a r i m e t i n  was obtained. 

The alkaline degradat ion of substance 4 led to pro toca techuic  acid, which was identified by p a p e r  
chromatography  with an authentic sample .  Ring A should f o r m  pyrogal lo l  on c leavage .  I ts  absence  f r o m  
the reac t ion  mix ture  is explained by its e x t r e m e  ease  of oxidation by a tmospher i c  oxygen in an alkaline 
medium [4]. 

The amount of sugar  res idues  was de te rmined  spec t ropho tomet r i ca l ly .  Since it was imposs ib le  to 
obtain isookanin in the individual s tate,  as s tandard  fo r  the de te rmina t ion  of Esp of the aglycone we used 
narlngenin.  The ra t io  of the in tensi t ies  was 61%, which c h a r a c t e r i z e s  the compound isolated as a monoside.  

The posi t ion of a t tachment  of the glucose to the aglycone was es tab l i shed  by compar ing  the UV spec -  
t r a  of the aurone glycoside obtained by the oxidation of substance 4 and mar i t ime t in .  The absence  of a 
ba thochromic  shift  of the m a x i m u m  of band I on the addition of sodium aceta te  in the glycoside,  in cont ras t  
to the aglycone, showed the a t tachment  of the ca rbohydra te  res idue at C-6  of mar i t tme t in ,  which, acco rd -  
ing to flavanone numbering,  co r r e sponds  to C-7  of lsookanin. 

The IR spec t rum of the glycoside had th ree  s t rong  absorp t ion  bands In the 1100-1010 cm -1 region, 
which shows the py ranose  f o r m  of the sugar  [6]. This  was a lso  conf i rmed  by the ra te  of acid hydrolys is ,  
cons iderably  l e s s  than that of furanos ides  [7]. The spli t t ing off of the glucose on hydro lys i s  wi th  emuls in  
showed the p r e sence  of a /~-glycostdic  bond between the sugar  and the aglycone [8], as was conf i rmed by 
the negative value oI the specif ic  ro ta t ion  and the p r e sence  in the IR spec t rum of the compound of an ab-  
sorpt ion band at 887 cm -1 [6]. 

Consequently,  substance  4 can be cha r ac t e r i z ed  as isookanin 7-O-f l -D~glucopyranoside .  To conf i rm 
the resu l t s  obtained, and a lso  to es tab l i sh  its absolute configuration, we obtained the PMR s p e c t r u m  of its 
t r ime thy l s i ly l  e the r  (Fig. 1) and the optical  ro ta to ry  d i spe r s ion  spec t rum.  
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PMR spectrum of (R-2)flavanomarein. Fig. 1. 

In the region of a romat ic  protons,  an integral  calculation showed the presence  of five aromat ic  p r o -  
tons. Two doublets with J = 10 Hz at 7.41 and 6.54 ppm are due to two protons in positions 5 and 6, r espec-  
tively. A complex group of signals at 7.19-6.71 ppm is due to three protons of the side chain in positions 
2', 5', and 6'. The distr ibution of the intensity of this group of signals shows the 3', 4 ' -subst i tu t ion o f r i ngB .  

A doublet at 5.00 ppm with J = 6.5 Hz is due to the ax i a l - ax i a l  coupling of the protons at C - I "  and 
C-2"  of the sugar,  which shows the presence  of a fl-glycosidic bond between the glucose and the aglycone. 
In the 3.80-3.02 ppm region there is a group of signals belonging to the other protons of the carbohydrate  
residue.  An integral calculation showed the presence  in it of six protons, which conf i rms the monoside 
nature of substance 4. 

The two protons in position 3, besides interacting with one another (J = 17 Hz) interact  with the p ro -  
ton in posit ion 2 with different coupling constants.  As a result  of the overlapping of the quartets ,  in the 
spec t rum at 2.86 ppm only two doublets with J = 12 Hz (axial--axial interaction) and J = 5 Hz (ax ia l -equa-  
tor ial  interaction) can be seen in the spect rum.  Because of their  low intensity, the ext reme signals do not 
appear.  

The splitting constants show an a x i a l - a x i a l  and ax ia l - equa to r i a l  interact ion of the protons at C-3 
and C-2.  Consequently, the 2-ary l  group is equatorial ,  which enables the compound to be ascr ibed the R 
configuration at C-2.  The R configuration is also confirmed by the presence  in the optical rotatory d isper -  
sion spec t rum of a negative Cotton effect caused by the band of the n-*~* t ransi t ion of the carbonyl group 
at 330 ram. 

A quartet  at 5.23 ppm is due to the proton in the C-2 position interacting with the axial (J= 12 Hz) 
and equatorial  (J = 5 Hz) protons at C-3.  

Thus, the facts given enabled substance 4 to be charac te r ized  as (R-2)isookanin 7-O-f l -D-glucopyrano-  
side [ (R-2)flavanomerin].  

EXPERIMENTAL METHOD 

Oxidation of Substance 4 to an Aurone Glycoside. A solution of 50 mg of substance 4 in i0 ml of 
water  was t reated with two drops of a saturated methanolic solution of ammonia (obtained by passing gas -  
eous ammonia  through methanol for  2-3 h), and the mixture was left in the a i r  at room tempera tu re  for  an 
hour. Then it was deposited on a smal l  column of Kapron [nylon-6] (d 1 cm, h 10 cm) and was eluted with 
100 ml of water;  the aurone glycoside was desorbed with methanol, the eluates were evaporated in vacuum 
to dryness ,  and the dry residue was crys ta l l ized  f rom aqueous ethanol. 

Acid Hydrolysis  of Substance 4. A solution of 150 mg of substance 4 in 20 ml of 2°/o aqueous hydro-  
chloric  acid was heated in a flask with an a i r  condenser  at 100°C for  2 h, The aglycone was extracted f rom 
the hydrolyzate with ethyl acetate (4 x 20 ml), the ext rac ts  were combined, washed with 20 ml of water,  
dried with anhydrous sodium sulfate, and evaporated in vacuum to dryness .  The dry residue was dissolved 
in 2 ml of methanol, the solution was mixed with 5 g of Kapron and dried in the a i r  at room temperature ,  
and the dry powder obtained was deposited in the form of a suspension in ch loroform on a column of poly-  
amtde (d 2 cm, h 28 cm). It was eluted with mixtures  of ch loroform and ethanol of various concentrat ions.  
Marit imetin was desorbed by 15~o of ethanol in chloroform.  
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The aqueous residue a f te r  the separa t ion  of the aglycone was neut ra l ized  by AV-17 anion-exchange 
res in  (OH form),  and was evapora ted  in vacuum to a syrupy consis tency,  and this res idue was dissolved in 
2 ml  of 96°~ ethanol and t-he Soiution was lef t  to c rys t a l l i ze .  This  gave a sugar  with mp 139-142°C, identical  
with D-glucose {phenylosazone with mp 200-202°C). The acid hydrolys is  of m a r i t i m e t n  was p e r f o r m e d  
s imi la r ly .  

Enzymat ic  Hydrolys is  of Substance 4. To 5 mg of emuls in  suspended in 1 ml  of wa te r  was added 1 ml  
of a 5% aqueous solution of substance 4, and the reac t ion  mix ture  was left  in a t he rmos t a t  at 38°C for  12 h. 
Then the enzyme was prec ip i ta ted  with 50 ml  of hot ethanol, the p rec ip i ta te  was sepa ra ted  off, and the f i l -  
t r a te  was evapora ted  to 0.3 ml  and was analyzed for  the p r e sence  of aglycone and ca rbohydra te  res idue.  

Alkaline Decomposi t ion of Substance 4. A mix tu re  of 3 mg of substance 4 and 30 mg of caust ic  soda 
was fused for  1-2 rain in a hard g lass  t e s t  tube. Af te r  cooling, the reac t ion  mix ture  was dissolved in 15 
ml  of water ,  the solution was made weakly acid with 30% sulfur ic  acid, and the decomposi t ion products  were  
ex t rac ted  with diethyl e the r  (5 × 20 ml).  The e therea l  ex t rac t  was washed with 20 ml  of water ,  dried with 
anhydrous sodium sulfate,  and evapora ted  in vacuum to d ryness .  The dry res idue  was dissolved in 0.3 ml 
of ethanol and was invest igated by pape r  chromatography  in 2~ acetic  acid. Pro toca techuic  acid was detected.  

Determinat ion  of the Amount of Sugar Res idues .  An accura te ly  weighed sample  of substance 4 (1 rag) 
was dissolved in 10 ml  of methanol .  In a 10-ml  pycnomete r ,  1 ml  of this solution was made up with me th -  
anol to the mark ,  and the intensi ty of the solution obtained was m e a s u r e d  in a spec t ropho tomete r  at 283 nm. 
A solution of nar ingenin was p r e p a r e d  s imi la r ly ,  and its intensi ty was m e a s u r e d  at 278 rim. Esp was de t e r -  
mined f r o m  the fo rmula  Esp =E/C, where E is the intensity and C is the concentra t ion  of the solution (in%). 
Then Esp for  the glycoside was divided by Esp  for  the aglycone, and the resul t  obtained was mult ipl ied by 
100. The ra t io  of the intensi t ies  of the m a x i m a  of the glycoside and the aglycone amounted to 61%, which 
cor responds  to a monoside.  

P r epa ra t i on  of the TMS Ethe r  of Substance 4. A published p rocedure  [9] was used.  The PMR spec -  
t r u m  of substance  4 was taken on a Hitachi P e r k i n - E l m e r  R-20A ins t rument  at a working f requency of 60 
MHz. The m e a s u r e m e n t s  were  p e r f o r m e d  at 34.5°C with ca rbon  t e t rach lo r ide  as solvent and t e t r a m e t h y l -  
silane as internal  s tandard.  

S U M M A R Y  

It has been  es tab l i shed  that  substance  4, isolated prev ious ly  f r o m  Bidens t r ipa r t i t a ,  is (R-2)isookanin 
7-O-f l~D-glueopyranoslde [ (R-2)f lavanomarein] .  The compound isolated is a new one for  the genus Bidens L. 
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