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The p re sen t  pape r  gives  the r e su l t s  of  a chemica l  study of a new flavonol glycoside isolated f rom the 
leaves  of  Cra teagus  monogyna L. with a yield of 0.002% and prev ious ly  called substance  B [1, 2]. We have 
isola ted a flavonoid with s i m i l a r  p r o p e r t i e s  f rom the leaves  and f lowers  of C. pentagyna W. et K. wi thyie lds  
of 0.005 and 0.1%, r e spec t ive ly  (with r e s pec t  to the dry  raw mate r i a l ) .  The leaves  of C. monogyna were  
col lected in the envi rons  of Sofia and the leaves  and f lowers  of  C_.: pentagyna in the environs  of Burgas  
(People ' s  Republic of  Bulgaria} during the f lowering per iod (May, 1970). 

Flavonoid B, with the composi t ion C20HisOil , was shown to be a flavonol monoglycoside by means  of 
quali tat ive co lor  reac t ions ,  the resu l t s  of chemica l  and spec t roscop ic  invest igat ions,  and the mo lecu l a r  
weight de te rmined  spec t roscop ica l ly ,  and also by oxidation with sodium metaper ioda te .  The products  of 
its hydro lys i s  with 5% sul fur ic  acid were  found to contain D-glucose  and L -a r ab inose  in approx imate ly  equal  
amounts ,  in addition to the aglycone.  This  shows that  the substance is not an individual compound but is an 
i somorphous  mix tu re  of two monoglycosides  - a glucoside and an arabinos ide  - of s i m i l a r  s t ruc tu re .  

To sepa ra t e  this  mix tu re  we used se lec t ive  enzymat ic  c leavage with a s t e r eospec i f i c  enzyme - r h a m -  
nodias tase  - s ince the i somorph ic  mixture  isolated underwent p rac t i ca l ly  no separa t ion  when it was c h r o m a t -  
ographed on polyamide ,  cel lulose,  and o ther  adsorbents  o r  in p repa ra t ive  ch romatograph ic  separa t ion  on 
p a p e r  in va r ious  s y s t e m s  of so lvents .  F rom the products  of  enzymat ic  c leavage of the mixture  that had 
been f reed  f rom the aglycone by ex t rac t ion  with e the r  a new flavonoid, c ra tes ide ,  was isolated (the physico-  
chemica l  p r o p e r t i e s  of  a mix ture  of the f lavones c ra t e s ide  and the aglycone are  given in Table 1). 

Cra tes ide  has the composi t ion  C20HlsOtl [UV spec t rum:  xinit 253, 268 (shoulder),  364 nm], and ac -  " m a x  
cording to the ba thochromic  shifts  shown contains f ree  phenolic hydroxyls  at Cs, C5, C?, and C4L 

F r o m  the products  of the acid hydro lys i s  of the flavonoid were  isolated the aglycone and L -a r ab inose  
(rap 155-158°C), identified by i ts  phys icochemica l  p rope r t i e s ,  i ts  Rf  value,  and the p rope r t i e s  of the phenyl-  

m init osazone (mp 162-165°C). The aglycone of c ra tes ide ,  with the composi t ion C15Ht00 ? [UV spec t ru  : Xmax 
254, 272 (shoulder),  378 nm] was identified by quali tat ive color  reac t ions ,  phys icochemica l  p rope r t i e s ,  and 
a lso  the p r o p e r t i e s  of the acety l  and methyl  de r iva t ives  as 3 ,3L4 ' ,5 ,7-pentahydroxyf lavone (quercetin).  

The UV s p e c t r u m  of the flavonoid showed no ba thochromic  shif ts  with bor ic  acid and sodium aceta te ,  
unlike the aglycone of this subs tance ,  which is poss ib le  only if the suga r  component  is at tached in the 3 T 
posi t ion.  

On the bas i s  of  a compar i son  of the m o l e c u l a r  rota t ions  of c ra tes ide  and the cor responding  phenyl 
a rab inos ides  it was es tab l i shed  that  the a rab inose  in the flavonoid is p resen t  in the f l - L - f u r a n o s e  form.  
Consequently,  the flavonoid is 3,3 T, 4 T, 5 ,7-pentahydroxyflavone 3 ' - f i  - L -  a rabofuranos  ide. 

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

Isola t ion of Cra te s ide .  With heating,  0.5 g of the mix ture  of flavonoids was dissolved in 250 ml  of 
20%ethanol and, a f t e r  cooling, 0.5 g of the enzyme rhamnodias ta se  was added and the mixture  was left in 
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TABLE 1 

P r o p e r t i e s  of the substance  

Mp, "C 
Rf  value in the ethyl  a c e t a t e -  

fo rmic  a c i d - w a t e r  (10 : 2 : 3) s y s -  
t e m  

Color  in UV light 
React ion with f e r r i c  chlor ide (color 

of the reac t ion  products)  

Mixture 
of f l a -  Cra tes ide  
vonoids 

211-213 220-223 

0.35 0.33 
Yellow 

I 
Brownish  g reen  

I 

Querce t in  

311-313 

0.75 

Dirty 
green  

the t h e r m o s t a t  at 40°C. Af ter  five days,  it was evapora ted  to d rynes s  and ex t rac ted  with 95%ethanol (3 × 100 
ml) and the ex t rac t  was evapora ted  to 5-6 ml  and then 30 ml  of diethyl e the r  and 45 ml  of dist i l led wa te r  
were  added and the mix ture  was shaken for  5 min.  The lower  l aye r  was shaken out twice m o r e  with 20 ml  
of  diethyl e the r  each  t ime .  The aqueous layer ,  a f t e r  standing in an open v e s s e l  for  two days,  deposited ac ic -  
u l a r  c r y s t a l s .  Af te r  r ec rys t a l l i za t ion  f rom aqueous acetone and drying ove r  P205, the c ry s t a l s  had mp 220- 
223°C. 

Isolation of Quercetin. A mixture of 50 mg of crateside and 5 ml of 5% sulfuric acid was heated in 
the boiling water bath for 1.5 h. Then it was left for crystallization. Acicular crystals with mp 311-313°C 
deposited. 

Acetylat ion of Cra te s ide .  A solution of 0.1 g of the substance  in 2 ml  of pyridine was t r e a t ed  with 
1 ml  of acet ic  anhydride.  On the following day, the mix ture  was poured into 50 ml  of cold water ,  and the 
prec ip i ta te  that  deposi ted was washed with wa te r  and r e c r y s t a l l i z e d  f rom s t rong ethanol.  This  gave an 
aceta te  with mp 122-125°C. 

Acetylat ion.  The querce t in  was ace ty la ted  by the usual  method in acet ic  anhydride with the addition 
of a few drops  of  su l fur ic  acid.  The mel t ing  point a f t e r  r ec rys t a l l i za t ion  f rom st rong ethanol was 202-2040C. 

Methylation. Querce t in  was methyla ted  in the usual  way with dimethyl  sulfate in acetone with the ad-  
dition of po ta s s ium carbonate  for  16 h. The mel t ing  point of the methyl  der iva t ive  was 152-154°C (high). 

Quanti tat ive Per iodate  Oxidation of Cra tes ide .  A solution of 3 mg of the substance  in 4 ml  of 50% 
ethanol was t r e a t ed  with 6 mg of sodium metape r ioda te .  Then 0.1 g of po tass ium iodide was dissolved in 
0.5 ml  of the reac t ion  mixture  a f t e r  it had been diluted with 5 ml  of water ,  and th ree  drops  of a s t a r ch  
solution was added. The iodine l ibe ra ted  was t i t r a t ed  with a 0.01 N solution of sodium thiosulfate .  In 4 h, 
c r a t e s ide  absorbed  2 moles  of sodium metaper ioda te .  

S U M M A R Y  

From the leaves  of Cra taegus  monogyna L., and also f rom the leaves  and f lowers  of  C,_~. penta~yna W. 
et  K. we have isolated a new natura l  flavonoid and have cal led it c r a t e s ide .  It has been es tab l i shed  by a 
chemica l  and spec t roscop ic  invest igat ion that  c ra t e s ide  is querce t in  3 ' - B - L - a r a b o f u r a n o s i d e .  
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