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We have sepa ra ted  the flavonoid compounds f rom the l eaves  and f lowers  of Cra taegus  pentagyna,  W.K. 
growing in the environs  of the town of Burgas  (Bulgarian Peop le ' s  Republic,  May, 1970) by column c h r o m a -  
tography on polyamide and cel lu lose  powders ,  as desc r ibed  previous ly  [1]. The f rac t ions  eluted f rom the 
polyamide column with 20~  ethanol,  on r e s e p a r a t i o n  on polyamide and cel lu lose  columns gave a new f l a -  
vonoid, wi thyie lds  of 0.003~ (leaves) and 0.005~ (flowers),  which we have cal led glogoside. 

Glogoside, C22H22012 , mp 224-226°C (from 50~ ethanol), [~]~-  6.6 ° (c 0.I; ethanol), ~max (nm) 270, 
325, and 360 sh. in methanol, 285 and 410 with the addition of sodium acetate, 285, 355, and 420 in the pres- 
ence of zirconyl chloride, and 415 in alkali; no changes in the differential spectra were observed with boric 
acid and sodium acetate or with zirconyl chloride and citric acid [2]. 

Quantitative acid hydrolysis gave D-glucose and the aglycone with a yield of 60~. Consequently, the 
flavonoid is a monooside. An enzyme preparation from the fungus Aspergillus oryzae split glogoside into 
D-glucose and the aglycone. 

The aglycone, Ci6H1206, had mp 283-286°C (from 70~ ethanol), hmax (nm) 270, 325, and 375 in meth- 
anol, 415 in the presence of sodium acetate, 465 in the presence of zirconyl chloride, 420 in alkali, and 415 
in the presence of boric acid and sodium acetate. 

The IR spectrum of the aglycone had the bands characteristic for a hydroxy group (3250-3370 cm-l), 
for the carbonyl group of a ~-pyrone ring (1660 cm -I) and for aromatic rings (1633, 1610, 1575, 1525, and 
1515 cm -i) and also two other bands, at 2850 and 2960 cm -i, which are specific for the asymmetric and 
symmetric valence vibrations of the C-H bonds of a methoxy group. 

The NMR spectrum of the trimethylsilyl ether of the aglycone showed the signals of H-2' and H-6' 
protons (8.03-7.89 ppm, 2H), the H-3' and H-5' protons (6.86-6.71 ppm, d, 2H), and the H-6 proton (6.09 
ppm, s, 1H), the protons of a methoxy group (3.73 ppm, s, 3H), and the proton of a 5-hydroxy group (11.86 
ppm, s, 1H). 

Thus, according to NMR spectroscopy the aglycone has substituents in the 3, 4', 5, 7, and 8 positions. 
According to the UV spectra, hydroxy groups are present in the 4', 5, 7, and 8 positions and the 3-hydroxy 
group is probably methylated. 

The aglycone was demethylated with pyridinium hydrochloride on heating [6], and in the flavonol ob- 
tained the 3-hydroxy group was detected by the bathochromic shift of the maximum of the l ong-wave band in 
the UV spectrum of the zirconyl complex (495 nm), which shifted to 450 nm in the presence of citric acid 
[3]. Consequently, the aglycone of glogoside can be characterized as 4',5,7,8-tetrahydroxy-3-methoxyfla- 
vone, and its demethylated product is herbacetin (3,4',5,7,8-pentahydroxyflavone) [4]. This is the first time 
that 3-O-methylherbacetin has been isolated from plant material. 

The position of the carbohydrate substituent in glogoside at C 8 was shown by bathochromic shifts: 
glycoside hydroxy groups were found in the 4', 5, and 7 positions and in the aglycone in the 4', 5, 7, and 8 
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posi t ions  (with bor ic  acid and sodium ace ta te  the long-wave  m a x i m u m  shifted ba thoehromica l ly  by 40 nm 
which can be explained by complex  format ion  with bor ic  acid at the 7,8-dihydroxygrouping).  

The r e su l t s  of a p o l a r i m e t r i c  ana lys i s  ([M]D .Kp = - 1 7 . 0  °, [M]D for  phenyl f l -D-glucopyranos ide  = - 1 8 2  °) 
p e r m i t  the assumpt ion  that  the ca rbohydra te  res idue  has  the fi configurat ion of the glycosidic bond and exis ts  
in the py ranose  fo rm [3]. The low value of the optical act ivi ty  of the glycoside is  probably  due to the s te r ic  
influence on i t  of the neighboring subst i tuents  of the aglycone,  in pa r t i cu l a r  the 7-hydroxy group. In the IR 
spec t rum of the glycoside there  is  a band at 898 cm -1 which is  cha r ac t e r i s t i c  for  a f l-glycosidic bond [3], 
and in the NMR spec t rum of the t r ime thy l s i ly l  e ther  of the glycoside a doublet  at 5.77 and 5.66 ppm (1H) con-  
f i r m s  the f lconfigurat ion of the glycosidic bond [5]. 

Thus ,  according  to the r e su l t s  of the chemical  study and of UV, IR, and NMR spec t roscopy  glogoside 
can b e  c h a r a c t e r i z e d  as  3 -O-methy lhe rbace t in  8- f i -D-glucopyranos ide .  

EXPERIMENTAL 

The melting points of the substances were determined on a Kofler block. The UV spectra were taken 
on an SF-4A spectrophotometer (methanol), the IR spectra on a ~imadzu IRG-I instrument (potassium 
bromide tablets), and the NMR spectra on a Perkin-Elmer R=20A, 60 MHz, spectrometer (CCI 4) after the 
conversion of the substances into the trimethylsilyl ethers by the method of Mabry et al. [5]. The individu- 
ality of the substances was checked by chromatography on "medium ~ paper of the Volodarskil Leningrad 
Mill in the systems: i) 15~ acetic acid; 2) ethyl acetate-formic acid-water ( I0: 2: 3); and 3) benzene- 
ethyl acetate-acetic acid (79 : 30: 2; paper impregnated with formamide}. 

Isolation of Glogoside. The flavonoids from 2 kg of the eomminuted leaves or flowers of Crataegus 
pentagyna were extracted with 96~ ethanol (three times with I0 liters at 80°C for 1 h). The extracts were 
concentrated and dissolved in water. The fiavonoids were chromatographed on a column of polyamide sor- 
bent (I000× 50mm, 600 g, eluents water and 45~ ethanol). The purified mixtures of flavonoids (3.0~ from 
the leaves and 3.5~ from the flowers} were reseparated on columns of polyamide sorbent. The fractions 
eluted by 20~ ethanol were additionally purified on a column of cellulose powder (with water as the eluent), 
giving glogoside. The individuality of the glycoside was checked by paper chromatography, Rf 0.62. It 
formed a faint yellow spot in visible light and a dark olive spot in filtered UV light. With metallic mag- 
nesium and HCI it formed a dark red pigment not extracted by octanol. 

Quantitative Acid Hydrolysis. The glycoside (I00 mg) was hydrolyzed with a 5~ solution of HCI in 
50~ methanol (50 ml} on the water bath for 1 h. The aglycone, which was obtained with a yield of 60~ on the 
glycoside, was crystallized from 50~ ethanol. The aqueous residue of the hydrolyzate yielded D-glucose with 
mp 146-148°C (mp of the phenylosazone 208-209°C). 

The individuality of the aglycone was determined chromatographically: Rf 0.08. It gave a spot appear- 
ing yellow-brown in UV light. 

Stepwise Acid Hydrolysis. Glogoside (i0 rag} was hydrolyzed with 0.05~ HCI in 50~ methanol (I0 ml, 
100°C), s amples  being taken for  chromatograph ic  analys is  of the products  fo rmed  eve ry  15 rain for  4 h. It  
was found that  the comple te  c leavage of the glycoside to the aglycone took 3 h without the fo rmat ion  of in-  
t e rmed ia t e  products .  

Enzymat ic  Hydro lys i s .  A mix tu re  of 10 mg of glogoside and 30 ml of wa te r  was incubated with 5 mg 
of an enzyme p repa ra t ion  f rom the fungus Aspergi l lus  o ryzae  at 40°C for 5 h, the p r o c e s s  of hydro lys i s  
being moni to red  every  30 rain. It was found that the comple te  c leavage of the glycoside to the aglycone 
without the fo rmat ion  of in t e rmed ia te  products  took place in 4 h. 

Demethylat ion of the Aglycone. A mix tu re  of 20 mg of the aglycone and 2 g of pyr id in ium hydrochlo-  
r ide was heated in an oil bath at 190-200°C for  1 h, the p r o c e s s  being moni to red  eve ry  15 rain by pape r  ch ro -  
matography .  Complete  demethyla t ion  took 45 min.  The reac t ion  mix tu re  was dissolved in methanol (30 ml) 
and the product  fo rmed  was i so la ted  by p r e p a r a t i v e  ch romatography  on paper .  The individuali ty of the sub- 
s tances  was checked by chromatography ;  R f  0.06 (1). In UV light the spot appeared  dark  olive and with 
z i rconyl  chlor ide  it  b e c a m e  yellowish dark  green  and with alkali dark  b lue -g reen .  With a 2~ methanolic 
solution of z i rconyl  chlor ide  the substance  gave a pink colorat ion,  in con t r a s t  to the yel low produced by 
kaempfe ro l  and quercet in  and the ye l low-orange  of the initial aglycone. 

Alkaline Degradat ion  of the Aglycones.  The initial  aglycone (10 mg) was dissolved in 1 g of fused an- 
hydrous  KOH (220-240°C). After  5 min,  the me l t  was cooled and d isso lved  in 20 ml  of water ,  and then i t  was 
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neutralized with conc. HC1 to pH 5-6. The demethylation product of the initial aglycone was cleaved under 
similar  conditions. The degradation products were extracted with ethyl acetate and were analyzed by paper 
chromatography. Both aglycones yielded p-hydroxybenzoic acid. 

SUMMARY 

From the flowers and leaves of Crataegus pentagyna W° K. we have isolated a new flavonoid glycoside - 
glogoside. From the results of chemical and spectroscopic investigations it has been established that glo- 
goside is 3-O-methylherbacetin 8-fl-D-glucopyranoside. 
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