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TWO flavonoids - rutin and q u e r c e t i n -  have been isolated previously  f rom the herbage of Campanula 
g lomera ta  L. (Danes'-blood bellflower) growing in the P e r m  oblast [1]. 

The presen t  communication gives the resul ts  of a chemical  investigation of a new flavonoid isolated 
f rom Danes ' -blood bel l f lower collected in the flowering phase in the mountains of the Altai. The substance 
obtained has not been descr ibed  in the l i t e ra tu re ,  and we have called it campanuloside.  

Hydrolysis  of campanuloside with 5% sulfuric acid gave an aglycone and two monosacchar ides  - D- 
glucose and D-galactose.  

In a spect roscopic  investigation of the aglycone in the UV region with complex-forming and ionizing 
additives, f ree  hydroxyls were found in posit ions 3, 3', 4', 5, and 7, which cor responds  to the s t ruc ture  of 
quercet in .  

The resul ts  of a compar ison  of the physicochemical  p roper t i e s  and also the absence of a depress ion  
of the melt ing point of a mixture  of the aglycone with an authentic sample of querce t ln  showed the i r  com- 
plete identity. 

A compar i son  of the UV spec t ra  of campanuloside and its aglycone in the p resence  of additives was 
used to determine the position of at tachment of the carbohydra te  res idues  [2, 3]. The absence ofbatho-  
chromic shifts with sodium acetate with zirconyl  chloride plus c i t r ic  acid gave grounds for  assuming that 
campanuloside is a diglycoside in which the carbohydra te  res idues  are  present  in posit ions 3 and 7. 

The quantitative acid hydrolysis  of campanuloside gave 46% of aglycone~calculated,  47.2°7o), and the 
rat io of the specific absorpt ion ( E ~  m) of the glycoside, 371, to the value ofE l~b of the aglycone, 794, con- 
f i rmed its diglycosidic nature [4]. l cm 

The posi t ion of at tachment of the carbohydra te  res idues was also determined f rom the products  of 
acid and enzymatic  hydrolysis  with emulsin and rhamnodiastase .  

Hydrolysis  with 2% hydrochlor ic  acid gave D-galactose and a monoglycoside (I) in which the hydroxyl 
at C 3 was f ree .  Consequently, it may be assumed that the galactose is attached in posi t ion 3. 

The difficulty of acid cleavage and the absence of a bathochromic shift in the UV spec t rum (I) on the 
addition of sodium acetate showed the p resence  of a sugar  component at C 7. The hydrolysis  of {I) with 5% 
sulfuric acid and emuls in  led to the format ion of D-glucose and quercet in .  Thus, the monoglycoside {I) can 
be charac te r i zed  as querce t in  7-O-/3-D-glucoside or  que rc imer i t r i n .  

To obtain the monoglyeoside (II) with D-galactose in posi t ion 3 we pe r fo rmed  the par t ia l  hydrolysis  
of campanuloside with emulsin,  which f i r s t  splits off a sugar  in posi t ion 7 [5]. In this way we obtained a 
monoside identical with querce t in  3-O-B-D-galactose or  hyperoside.  

In the hydrolysis  of campanuloside with rhamnodiastase it was found that this enzyme,  unlike emulsin,  
f i rs t  spli ts  off the D-galactose and forms  the monoglycoside {I). The l a t t e r  is subsequently split into 
quercet in  and D-glucose.  

In a study of the configuration of the glycosidic bonds and a determinat ion of the sizes of the oxide 
rings in the carbohydra te  par t  of the glycoside we used the resul ts  of enzymatic  hydrolysis  and a compar i -  
son of molecular  rotat ions [6] (see Table 1). 
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TABLE I, Polarimetric Analysis of Flavonoids 

--o I I KP T'ype ' F°rm °f 
~'ond I the sugar 

Campanuloside 
Monbglycoside (I) 
Monoglyco~ide (II) 
Phenyl glucoside 
Phenyt galactoside 

464 
256 
256 

--46,8 --293,0 
--53,0 --245,0 
--27,8 1--129,0 
--71.0 [--182,0 
--42,9 l--ll0,0 

0,66 --193,0 
0,55 --134,0 
0,55 -- 71,0 
1,0 --182,0 
1,0 --110,0 

_ 1  _ 

As can be seen f r o m  Table  1, the D-glucose and D--galactose a re  at tached to the querce t in  by/~-  
bonds in posi t ions  3 and 7, respec t ive ly ,  and have the pyranose  fo rms .  

In o r d e r  to conf i rm the resu l t s  of p o l a r i m e t r i c  analys is  we used dif ferent ia l  IR spec t roscopy  [6]. 
Thus, in the IR s p e c t r u m  of the monoglycoside (I) the re  a re  bands at 1085, 1055, and 1025 cm - I  (ring v i b r a -  
t ions of p y r a n o s e s  and C - O  groups)  and 895 cm -1 (fl-anomer), and in the monoglycoside {II) there  a r e b a n d s  
at 1090, 1060, and 1022 cm -1 (ring vibra t ions  of p y r a n o s e s  and C - O  groups)  and 890 cm -1 (fl-anomer).  

On the bas i s  of the resu l t s  obtained, campanuloside can be cha r ac t e r i z ed  as querce t in  3-O-f l -D-  
ga lac topyranos ide-7-O- /3 -D-g lucopyranos ide .  

E X P E R I M E N T A L  M E T H O D  

The UV spec t r a  were  taken on a SF-16 spec t ropho tomete r  (ethanol) and the IR s p e c t r a  on a UR-20 
ins t rument  (in pa ra f f in  oil). The chromatograph ic  analys is  of the flavonoids and sugars  was p e r f o r m e d  
on F i l t r ak  FN-4 p a p e r  in the following s y s t e m s :  1) 15% acet ic  acid; 2) b u t a n - l - o l - a c e t i c  a c i d - w a t e r  (4 : 
1 : 5); and 3) b u t a n - l - o l - p y r i d i n e - w a t e r  (6 : 4 : 3). The ana lyses  of all  the compounds cor responded  to the 
calcula ted f igures .  

Isolat ion of Campanulos ide .  The comminuted herbage of Campanula  g l o m e r a t a  (1 kg) was t r ea ted  
with 96 and 70% ethanols,  the combined ex t r ac t s  were  evapora ted  in vacuum, and the aqueous res idue was 
shaken with ch lo roform.  The pur i f ied ex t rac t  was deposited on a column of polyamide  sorbent  (1000 x 45 
nun, 450 g) and eluted f i r s t  with wa t e r  and then with mix tu re s  of the ethanol and wate r .  The f rac t ions  ob- 
tained on elution with wa te r  and with 5-10% ethanol were  combined and r ech romatographed  on polyamide 
(column of sorbent  300 x 30 ram). When the column was eluted with 10% ethanol,  campanulos ide  was i so-  
lated:  C28H32017 (0.25 g), nap 222-223°C, [~]D-- 46-8° (c 0,3; DMFA); Rf 0.51 (I) and 0.19 (2). UV spectrum: 
~max (ethanol) 362, 258 nm; ~ a x  (sodium acetate) 365, 258 n_m; (boric acid +sodium acetate) 389, 263 nm; 
},max (sodium ethoxtde) 410, 272 nm; ?~max (zirconyl chloride) 430, 274 n.m; ~max (zirconyl chloride +citric 
acid) 362, 260 nm. 

Acid Hydrolysis. Campanuloside (0.I g) was heated with 5% sulfuric acid in the boiling water bath 
for 3 h. The aglycone separated out (46 nag), composition C15HI007, nap 310-312°C (from 70% ethanol), Rf 
0.02 (1) and 0.64 (2). 

A mixture of the aglycone with an authentic sample of quercetin gave no depression of the melting 
point. 

The acid hydrolyzate was neutralized with barium carbonate and filtered, and the filtrate was evapo- 
rated to a syrup. Chromatography on paper by the descending method in systems 2 and 3 with markers 
showed the presence of D-glucose and D-galaetose. 

Alkaline Cleavage. The agylcone (10 rag) was added to a melt of 0.2 g of caustic potash with two drops 
of water at 250-270°C, and the mixture was heated for 10 rain. After cooling, the alkaline melt was neu- 
tralized with sulfuric acid and extracted with diethyl ether. By paper chromatography with markers, the 
e the rea l  ex t r ac t  was shown to contain pro toca techuic  acid and phloroglucinol.  

The Monoglycoside (I). Campanuloside was heated with a 2% solution of hydrochlor ic  acid in the wa te r  
bath fo r  20 rain. A prec ip i t a te  deposited with the composi t ion  C21H10012, mp 231-232°C (from 50% ethanol), 
[O~]D--53°C (c 0.2; methanol);  Rf 0.07 (1) and 0.27 (2). 

The Monoglycoside (l-I). A solution of 60 nag of campanuloside in 30 ml  of wa te r  was t reated with 60 
mg of emuls in  and left  at 37°C fo r  an hour. Then 30 ml of 96% ethanol was added to the liquid and it was 
heated to the boil .  The mix tu re  was f i l tered,  and the f i l t ra te  was concentra ted  under  vacuum and deposited 
on a column of Kapron [nylon-6] (100 x 25 ram, 20 g). Elution with 40% ethanol yielded yel low c r y s t a l s  with 
the composi t ion  C2tH20012, nap 227-229°C, [O~]D--27.8 ° (c 0.3; methanol);  Rf 0.33 (1) and 0.56 (2). 
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SUMMARY 

A new quercetin diglycoside - campanuloside - has been isolated from the herbage of Campanula 
glomerata L., and for it the structure of quercetin3-O-fl-D-galactopyranoside-7-O-fl-D-glucopyranoside 
has been proposed. 
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