
F L A V O N O I D S  OF A t r a p h a x i s  p y r i f o l i a .  IV 

T .  K.  C h u m b a l o v  a n d  V.  B.  O m u r k a m z i n o v a  UDC 547°972 

In the p r e sen t  communicat ion we give informat ion on the s t ruc tu re  of a flavonol diglycoside f r o m  the 
leaves  of Atraphaxis  pyrifol ia .  

A methanolic ex t rac t  evapora ted  to smal l  volume was t r ea t ed  success ive ly  with ch loroform,  ether ,  ethyl 
aceta te ,  and n-butanol.  The e therea l  ex t rac t  was found to contain p-hydroxybenzoic ,  pro tocatechuic ,  p - c o u -  
mar ie ,  and caffeic acids.  We have prev ious ly  r epor t ed  the isolat ion f r o m  an ethyl aceta te  ex t rac t  of th ree  
flavonol rhamnos ides .  Repeated chromatography  of the butanol ex t r ac t  on polyamide and purif icat ion on Seph- 
adex LH-20 yielded a substance  (I). On acid hydro lys i s  (0.1% fo rmic  acid, 1 h at 80°C) [1], in addition to the 
initial  substance we detected the fo rmat ion  of a substance (ID; boiling fo r  2 h yielded subs tances  (l'I), (HI), 
rhamnose ,  and glucose.  Substance (I) was hydrolyzed complete ly  by being bo i ledwi th  hydrochlor ic  acid for  
2 h. This gave substance (HI), rhamnose ,  and g lucose  ( 1 : 1 : 1 ) .  

Substance (ID was isolated f r o m  the products  of incomplete  acid hydro lys i s  of substance (D by c h r o m a t o -  
graphy on Sephadex [substance (D was eluted with water ,  and (ID with 30% aqueous acetone]. Its acid hydrolys is  
led to the format ion  of substance (rl D and glucose (1 : 1). The same  products  were  obtained by enzymat ic  hy-  
dro lys i s  with f l-glucosidase.  The phys icochemica l  constants  of  the flavonoids of the leaves  of A. pyr i fo l ia  were  
as follows: 

Substance nap, °C [~ ]~  Rf(BAW Rf (CH3COOH, F luorescence  
4 : 1.5) 15%) in UV light 

I 186-188 - 2 4 . 0  0.30 0.85 Brown 
II 228-230 - 6 7 . 7  0.30 0.31 Yellow 
I~  315 -316 - 0.53 0.05 Brown 

Below we give detai ls  of IR spec t roscopy  with ionizing and complex - fo rming  reagents  (Xma x nm): 

Substance C2HsOH C2H5OH + C2H~ONa C2HsOH, C2H5OH, 
CH3COONa CH3COONa zirconyl  

H3BO 3 chlor ide 

I 240, 262 262,358 268,394 264, 378 268, 394 
358 

ri 258, 384 258,382 decomposes  264, 396 280, 330,424 
Iri 260, 278 264,278 decomposes  266, 406 280, 418 

344, 384 382 

The NMR spec t r a  of the t r imethyls i ly l  e thers  of the substances  in CC14 show the signals of th ree  protons 
cha rac t e r i s t i c  for  r ing B substi tuted in posi t ion 3'  and 4 ' ,  the protons  of a methoxy group (5 3.88 ppm), and the 
signals  of a proton having the s ame  chemical  shift  in all ca ses  at 6 6.20ppm. In addition to these,  the NMR 
spec t rum of the TMS ether  of substance (ID showed the signals  of the protons of glucose protons  p resen t  in the 
fl fo rm,  and the spec t rum of (I) the signals of glucose and rhamnose  protons.  

UV spec t roscopy  with diagnostic reagen ts  showed the p re sence  of f r ee  hydroxy groups in the following 
posi t ions:  fo r  substance (D in posi t ions 3 ' ,  4 ' ,  and 5, and fo r  subs tances  (II) and (III) in posi t ions 3, 3 ' ,  4 ' ,  and 
5. Substance (HI) which is the aglycone of (D and (ID, gave a posi t ive  gossypet in  react ion and coincided in i ts  
phys icochemica l  p rope r t i e s  with the 7-methylgossypet in  that we isola ted prev ious ly  [2]. F r o m  the resu l t s  of 
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UV spec t roscopy  and acid hydro lys i s  it may be concluded that the rhamnose  in substance  (i) is at tached at 
posi t ion 3, and the only poss ib le  si te of a t tachment  of the glucose is posi t ion 8. On the bas is  of the resu l t s  
obtained we p ropose  for  substance (I) the s t ruc tu re  of 7 -methy lgossype t in  8- f l -D-glucopyranos ide  3 - O - ~ -  
L- rhamnopyranos ide ,  and for  (1I) 7 -methy lgossype t in  8 -~-D-g lucopyranos ide .  

V. I. Shetehenko and L. P. Smirnova took p a r t  in the record ing  of the NMR spec t r a  of the subs tances  
obtained. 
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C - G L Y C O S I D E S  OF A j a n i a  f a s t i g i a t a  

T .  K.  C h u m b a l o v  a n d  R.  A.  Z h u b a e v a  UDC 547.972 

A methanol ic  ex t r ac t  f r o m  the epigeal  m a s s  of Ajania fas t ig ia ta  fami ly  Composi tae ,  was concentra ted,  
and the chlorophyl l  was prec ip i ta ted  with water .  The aqueous methanolie solution was dis t r ibuted in organic  
solvents .  F r o m  an e the rea l  ex t rac t ,  in addition to quercet in  and luteolin [1 ], by p r e p a r a t i v e  chromatography  
on pape r  we isola ted a substance  (I) with the composi t ion C15H1005, mp 343-345°C (aqueous methanol),  which 
p roved  to be apigenin, as was conf i rmed  by the mel t ing  point of the aeetyl  der ivat ive ,  the products  of alkaline 
fusion, and the r e su l t s  of IR and UV spec t roscopy.  

The res idua l  aqueous methanolie solution was eh romatographed  on Kapron. Elution with 20% methanol  
gave the total  C-dig lycos ides  [substances (ID and (ID], which were  pur i f ied on a column of cel lulose.  Similar  
g lycos ides  have  p rev ious ly  been separa ted  by p r e p a r a t i v e  ch romatography  on pape r  [2]. We propose  the use  of 
Sephadex LH-20, which cons iderably  shor tens  the t ime  of separa t ion  and gives  subs tances  of h igher  puri ty.  

The Sephadex was swollen in water ,  and wa te r  was also used  fo r  dissolving the subs tances  and for  elution 
f r o m  the columns.  

Substances (]I) and (HI) had mp 228-230°C and 236-238°C (aqueous ethanol). The action of 5% HC1 led to 
the i r  mutual  i somer i za t ion  with the appearance  of two new i s o m e r s ,  which is cha rac t e r i s t i c  for  C-diglycosides  
[31. 

Compounds (1I) and (IID did not undergo enzymat ic  hydro lys i s  [4]. On acid hydro lys i s  by Kil iani ' s  me th-  
od, apigenin, D-glucose ,  and t r a c e s  of D-a rab inose  were  detected [5]. 

IR spec t rum of the C-g lycos ides ,  em- l :  3300-3400, 1650, 1620, 1570, 1520, 1450, 1075, 1045, 1020, 910. 

UV spec t rum [~max (absolute ethanol)] of substance (II) : 332 and 280 nm (log e 3.93; 3.89); substance I Ih  
336 and 276 ran (log e 3.91; 3.88). The ra t ios  of the intensi t ies  of the absorpt ion m a x i m a  in the long-wave regior 
of the spec t r a  of (II) and (III) were  35 and 32% of the intensi ty of the absorpt ion m a x i m u m  of the aglycone [6]. 
A reduced ba thchromic  shift  with z i rconyl  chloride was observed:  A?~ + 23 nm (II) and + 20 um (III) [7]; [~]}~ + 55 ° 
(II) and+ 99 °(III)  (c 0.5%; d imethyl formamide)  [2]; [MID" Kp =+ 153.5 (II) and + 276.3 (II1) [8]. 

Substance (]2) was identified as apigenin 6 ,8 -d i -C- f l -D-g lucopyranos ide  and (IID as a rotat ional  i s o m e r  
of (~). 
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