
F L A V O N O I D S  OF B i d e n s  t r i p a r t i t a  

II  

A .  G .  S e r b i n ,  Mo I .  B o r i s o v ,  
a n d  V.  T°  C h e r n o b a i  

UDC 547.972 : 582.998 

Continuing a study of the flavonoid composi t ion  of the herb  Bidens t r i pa r t i t a  L. (bur beggar t icks) ,  
family  Compos i t ae ,  and making use  of ch romatography  on po lyamides ,  we have obtained, in addition to the 
substance  A iso la ted  p rev ious ly  [1], two m o r e  flavonoids,  B and C (Table 1). 

Flavonoid B, C15Hi205, appea r s  on a c h r o m a t e g r a m  in UV light in the fo rm of a dark brown spot b e -  
coming red  on t r e a t m e n t  with ammon ia  vapo r  or  with 10% aqueous methanol ic  alkali .  Quali tat ive reac t ions  
(see Table  1), and also the cons iderably  g r e a t e r  intensi ty of the m a x i m a  of band I in a neutra l  solution 
plus z i rconyl  sa l t s ,  alkali ,  sodium aceta te ,  and bor ic  acid (3' ,4'-OH) in con t ras t  to the m a x i m u m  of band 
I I  of a neutra l  solution plus sodium aceta te  (4-OH) shows that  the compound isola ted is a chalcone [2, 3]. 
The chalcone nature is a lso  conf i rmed  by the ready  oxidation of subs tance  B in an alkaline medium with 
a t m o s p h e r i c  oxygen to an aurone and by its reduct ion in an acid medium on heating to a f lavanone.  

The alkal ine degradat ion  [4] of the compound under  invest igat ion fo rmed  r e so rc ino l  and p r o t o c a t e -  
chiuc acid.  This  shows that the hydroxy groups a re  p r e sen t  in the 2,3' ,4,4' posi t ions  of the chalcone nu- 
c leus.  The facts  p r e s e n t e d  enable substance  B to be c h a r a c t e r i z e d  as 2 ,3 ' , 4 ,4 ' - t e t r ahydroxycha lcone ,  o r  
butein [5]. 

Flavonoid C, ClsH10Os, appea red  on a c h r o m a t o g r a m  in UV light as  a br ight  ye l low-green  spot a c -  
qui r ing  a c r i m s o n  co lo r  on t r e a t m e n t  with ammonia  vapor  or  alkali .  If  h igher  concent ra t ion  of alkal i  (50%) 
was used, the color  changed to l i lac.  

The IR s p e c t r a  of the subs tance  with addit ives (Table 2) showed that the hydroxy groups were  p re sen t  
in the 3' ,4' ,6 pos i t ions .  This  was conf i rmed  by alkaline degradation,  which gave r e so rc ino l  and p r o t o c a t e -  
chuic acid.  

The s t r u c t u r e  of this aurone was  shown by c o m p a r i s o n  with the product  of the oxidation of the chal -  
cone C, which enabled it to be identified as 3' ,4' ,6 - t r ihydroxyaurone  o r  sulphuret in  [5]. 

Substance A, C21H2~O10, did not f luo resce  on a c h r o m a t o g r a m  in UV light, but a f t e r  t r ea tmen t  with 
ammonia  vapor  o r  a lkal i  a b lood - r ed  spot appeared .  Analysis  of i ts  UV s p e c t r a  (Table 2) and a pos i t ive  
borohydr ide  reac t ion  [6] showed that  the substance  belonged to the c lass  of f lavanones.  In a neutra l  solu-  

TABLE 1. P r o p e r t i e s  of the Flavonoids of Bidens t r i pa r t i t a  

Subs~nce mp,*C l,l~, 
deg 

Butin 7-O-D-glucopyrano- [ 165- 167 --78 
side (A) [ [ 

2,3:,4,4'-Tetrahydroxy- 1213--2151 -- 
cnatcone (1t / I 3 ',4', 6 -T riliy ~roxyaurone 280-285 

Rf 

0.75 

0.10 

0.18 

Color of a solution on 
reduction with 

Mg~-HCI J NaBH,+HCI I KOH 

I 
Blue-violet IGreenish- Blood red 

l blue 

Negative ::~mson 
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TABLE 2. Spectral  Charac te r i s t i cs  of the Flavonoids of 
Bidens t r ipar t i ta  

Neutral I CH ~COONa+ Substance :solution CHtCOONa +H3B03 Zr(OCl)j KOH 

Bul~n 7-O-B-D-gluco- 
l~ranomde 

2,3',4,4'-Tetrahydroxy- 
chalcone 

3 ',4',6-Trihydroxy- 
aurone 

Sulphuretin 6-O-B-D- 
glucopyranoside 

270 
310 } 310 
26O 
380 } 420 
255 
380 } 425 
275 I 4o0 
4O0 f 

295 

420 

440 

450 

300 

475 

435 

445 

455 

445 

455 

490 

tion of the glycoside, the intensity of the maximum of the shor t -wave band was considerably g rea te r  than 
that of the long-wave band. The addition of alkali led to an intense maximum at 445 nm, which is cha rac -  
te r i s t ic  for chalcone derivatives having a 3 ' ,4 ' -d ihydroxy grouping in ring B [7]. 

Flavanones with a free hydroxy group in the 4' position and an alkylated or  glycosylated hydroxy 
group in posit ion 7 are  capable of ve ry  readily undergoing cleavage to chalcones,  in consequence of which 
a large bathochromic shift of the maximum of band I takes place [8]. 

Concentra ted solutions of alkalis cleave all flavanones to chalcones,  but cleavage with dilute alkalis 
is charac te r i s t i c  only for the aboveLmentioned type of substitution [9]. 

Hydrolysis  of the substance with rhamnodiastase  gave D-glucose and an aglycone identical with the 
3' ,4' ,7-tr ihydroxyflavanone (butin) reduced from substance B. 

When substance A was oxidized to an aurone glycoside and was then hydrolyzed,  an aglycone id0nti- 
ca-[ with sulphuretin was formed.  

It was establ ished by the spect rophotometr ic  method [10] that substance A is a monoside.  

The posit ion of at tachment of the glucose to the aglycone was determined by comparing the UV spec-  
t ra  of the aurone glycoside obtained by the oxidation of substance A, and sulphuretin. The absence of a 
bathochromic shift on the addition of sodium acetate in the case of the glycoside but not of the aglycone 
showed that the glucose war  attached in position 6 of sulphuretin. Consequently, the glucose was attached 
to the butin in posit ion 7. 

The presence  in the IR spect rum of the glycoside of three s trong absorption bands in the 1010-1100 
cm -1 region shows the pyranose  form of the glucose [11], which was also confirmed by the rate of acid 
hydrolysis  [12]. 

The splitting off of the glucose on hydrolysis  with rhamnodiastase  shows that it is attached to the 
aglycone by a f l -glycosidic  bond [13]. This is also confirmed by the negative value of the specific rotation 
and by IR spec t roscopy [11]. 

Thus, substance A may be ascr ibed  in the s t ructure  of butin 7-O-f l -D-glucopyranoside .  

E X P E R I M E N T A L  

The following solvent sys tems  were used for  the analysis of the substances isolatec~ 1) 50% formic  
acid; 2) 2% acetic acid; 3) phenol saturated with water ,  on Fil t rak No. 12 chromatographic  paper .  The UV 
spect ra  were recorded  on an SF-4 spect rophotometer  and the IR spect ra  on a UR-20 instrument.  The op- 
tical rotations were  measured on an SPU-M instrument.  Melting points were  determined on a Kofler  block. 
The e lementary  analyses of all the compounds corresponded to the calculated figure. 

Isolat ion of the Substances. The comminuted herb (2 kg) was t reated three t imes with 50% ethanol 
and the resul t ing ext rac t  was evaporated in vacuum to a volume of 3.5 l i ters .  The resinous deposit that 
formed was separa ted  off. The extract  was then evaporated to 1.6 l i ter  and was left for 16 h. The a m o r -  
phous precilJitate was separated by centrifuging, and the fil trate was gradually mixed wi th  acetone (ten- 
fold amount). The resinous products that separated out, which did not contain flavonoids, were removed,  
and the solution was evaporated to a volume of 0.5 l i ter  and mixed with 250 g of Kapron powder and the 
mixture was dried in the air  and deposited on a column (d 8, h.55 cm). 
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Elution was p e r f o r m e d  f i r s t  with ch lo ro fo rm and then with mix tu res  of ch lo ro form and ethanol hav-  
ing inc reas ing  concent ra t ions  of ethanol.  The separa t ion  of the subs tances  and the subsequent  se lec t ion  of 
the f rac t ions  was moni to red  by f luorescence  in UV light and by pape r  chromatography .  

Alkaline Degrada t ion  of Substance B. A mix tu re  of 5 m g  of the compound and 0.2 g of caust ic  potash 
was fused for  1-2 rain. Then it was  d isso lved  in 10 ml  of wate r ,  and the solution was neut ra l ized  with hy-  
d rochlor ic  acid and ex t rac ted  with diethyl e the r  (5 x 10 ml).  After  the evapora t ion  of the e ther ,  the dry  
r e s idue  was ch romatographed  on pape r  in s y s t e m  2. The degradat ion  of subs tances  A and C was p e r f o r m e d  
s imi l a r l y .  

Oxidation of Butein to Sulphuretin.  A solution of 50 mg  of the substance  in 10 ml  of methanol  was 
t r e a t ed  with 0.5 ml  of a sa tu ra ted  methanol ic  solution of ammon ia  and was left at room t e m p e r a t u r e  for  
30 rain. Then the solution was evapora t ed  in vacuum to d ryness  and the res idue  was c rys t a l l i zed  f rom 
wa te r .  Substance A was oxidized s i m i l a r l y  to sulphuret in 6 -O- f l -D-g lucopyranos ide  (sulphurein).  

Reduction of Butein to Butin. A solution of 50 mg  of the flavonoid in 20 ml  of 50% methanol  was  
t r ea t ed  with sufficient hydrochlor ic  acid to give a 57o concentra t ion of it in the solution a f t e r  the meth-  
anol had been evapora ted  off. Then the reac t ion  mix tu re  was heated  at 100°C for  2 h. After  45 min,  it 
deposi ted co lo r l e s s  ac i cu la r  c r y s t a l s  of butin. 

E n z y m a t i c  Hydro lys i s  of the Butin Glycoside.  A solution of 5 m g  of the compound in 1 ml  of wa t e r  
was t r ea t ed  with 5 mg of rhamnod ias t a se  suspended in 1 ml  of wate r ,  and the reac t ion  mix tu re  was left in 
a t h e r m o s t a t  at  38°C for  12 h. 

The p r e sence  of butin was shown by pape r  ch romatography  in s y s t e m s  1 and 2 and that of D-glucose  
in s y s t e m  3. 

Acid Hydro lys i s  of the Butin Glycoside.  A solution of 10 mg of the substance  in 5 ml  of 2% aqueous 
hydrochlor ic  acid was heated  in the boiling w a t e r  bath for  3 h. 

The butin glycoside had undergone comple te  hydro lys i s  in 2 h. 

The aglycone was ex t r ac t ed  with ethyl ace ta te ,  the ex t r ac t s  were  combined and evapora ted  to d ry -  
ness ,  and the res idue  was identified by ch romatography  on pape r  in s y s t e m  1 as butin. 

The aqueous ex t r ac t  was  neut ra l ized  with AV-17 anion-exchange r e s i n  (OH form),  evapora ted  to 0.5 
ml ,  and ch roma tog raphed  in s y s t e m  3. 

D-Glucose  was obtained. 

Sulfurein was hydro lyzed  s imi l a r ly .  Sulphuretin and D-g lucose  were  found in the hydrotyza te .  

S U M M A R Y  

The herb  Bidens t r i p a r t i t a  L. has  yielded a ehalcone identified as butein, an aurone identified as 
sulphuret in ,  and a new flavonoid butin 7-O-fl  -D-g lucopyranos ide .  
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