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F L A V O N E  B I O S I D E S  OF  C a m p a n u l a  p a t u l a  

L .  S. T e s l o v  UDC 547.972 

In a fur ther  study of the phenolic compounds of Campanula patula (rambling bellflower) [1, 2] by repeated 
chromatography on polyamide we have obtained another two substances of flavonoid nature.  

Substance (I) with the composit ion C27H30015 formed yellow crys ta l s  with mp 196-198°C (aqueous methanol), 
[ a ] ~ - 1 1 4 o 2  ° (c 0.63; methanol), xC2HsOH 256, 268 sh., 355 nm. 

max 

Substance (II) with the composit ion C27H30016 • 1/2 H20 formed yellow needles aggregated into druses  with 

mp 206-209°C (methanol), [ a ] ~ - 8 0 . 8  ° [c 0.44; DMFA-methano l  (5:2)],X C2HsOH 257, 268 sh., 355 nm. 
max 

When the substances were heated with 5% H2SO 4 on a boi l ing-water  bath for  4 h they give the same agly- 
c o n e -  luteolin. In addition, f rom (I) D-glucose and L- rhamnose  (1 : 1) were obtained, and fo rm (II) only D-glu-  
cose.  On milder  hydrolysis  of the glycosides (2% HC1, 100°C, 2 h), an intermediate  product was isolated which 
we have identified f rom its physicochemical  proper t ies  as cynaroside [1]. 

Rhamnodiastase cleaved each substance to the aglycone and a biose. In the products of the hydrolysis  of 
(I) and (II) by the PC method we found, respect ively ,  rutinose and gentiobiose, glycoside (I) being hydrolyzed 
completely in 48 h and (II) in 8 h. 

The absence of a shift of the absorption bands in the UV spect ra  of the glycosides with sodium acetate 
showed that the bioses were attached at C 7. 

When compounds (I) and (II) were acetylated with acetic anhydride in pyridine, t he i r  full acetates  (III and 
IV) were obtained with mp 142-144°C (petroleum e t h e r - e t h e r )  and 233-236°C (methanol), respect ively.  In the 
NMR spect ra  of (III) and (IV) (v = 100 MHz, CDC13, 6 scale), the aromat ic  protons o f lu teo l in form acha rac t e r i s t i c  
group of signals in the 6.62-7.85 ppm region, and the signals of three aromat ic  acetyl  groups are  found at 2.48, 
2.40, and 2.36 ppm. The carbohydrate  moiety of (III) gives two groups of proton signals in the 4.7-5.1 ppm and 
3.6-4.1 ppm regions with a rat io of intensities of 8 : 4 ,  the signal of the anomer ic  proton of ~ - rhamnose  at 4.78 
ppm, and a doublet at 1.19 ppm (J = 6.5 Hz) of the CH 3 group of rhamnose,  which is charac te r i s t i c  for rutinose 
[3]. In the NMR spec t rum of {IV), the protons of the biose appear  in the 4.9-5.4oppm (7H) and 3.6-4.3 ppm (6H) 
regions,  and the anomeric  proton of the second fi-glucose molecule in the fo rm of a double ta t  4.58 ppm (J=7.5 
Hz). 

Information on the s t ruc ture  of the carbohydrate  chain was also obtained by the exhaustive methylation of 
the biosides by Hakomori ' s  method [4]. By PC, TLC, and GLC the products of the hydrolysis  of the methyl 
e ther  of (I) were  shown to include 2,3,4- t r i -  O- methyl- D- glucose and 2,3,4- t r i -  O- methyl-  L- rhamnose.  When the 
permethylate  of (ID was subjected to methanolysis ,  2 ,3 ,4 - t r i -O-methy l -D-g lucose  and 2 ,3 ,4 ,6- te t ra -O-methyl -  
D-glucose were identified. 

Thus, substance (I) has the s t ruc ture  of luteolin 7- O- [o~ L- rhamnopyranosyl -  (1 - -  6)- O-,8- D- glucopyrano- 
side], and substance (II) that of luteolin 7- O- [fl- D- glucopyranosyl-  (1-~ 6)- O- fl- D- glucopyranoside].  
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Luteolin 7-fi-rutinoside coincides in its R f  values with scol imoside {a sample  of scol imoside was kindly 
provided by L. I. Dranik) but has a different melting point and a different specific rotat ion [5]. 

Among the luteolin 7-diglucosides descr ibed in the l i te ra ture  a complete s t ruc ture  is given only for 
luteolin 7-f i - laminariobioside [6]. This is the f i rs t  t ime that luteolin 7-fl-gentiobioside has been reported.  
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F L A V O N E S  A N D  T H E I R  O - G L Y C O S I D E S  F R O M  

T H E  E P I G E A L  P A R T  OF  D i a n t h u s  d e l t o i d e s  

L .  I .  B o g u s l a v s k a y a ,  V. G. G o r d i e n k o ,  
I .  P .  K o v a l e v ,  a n d  V. I .  L i t v i n e n k o  

Ut)C547.918 

The flavonoids of Dianthus deltoides L. (maiden pink) family Caryophyllaceae were  isolated f rom the epi- 
geal par t  collected in the flowering phase (June-July, 1974, environs of the village of Shelud'kovka, Khar 'kov 
oblast). By chromatography on paper,  the aqueous acetone (9:1) extracts  were found to contain not less thanfive 
substances of flavonoid nature.  They were separated by the chromatography of aqueous extracts  on columns of 
polyamide ( e luen t s -wa te r  and aqueous ethanol), and substances (I-IV) were obtained in the individual state. 

Substance (I), C15H1006, mp 328-330°C, Xmax in methanol 255, 265 sh,, 350 nm; with sodium acetate 390 
nm {here and below differential spec t ra  as descr ibed previously [1, 2]); with alkali 405 nm; with sodium ace- 
tate and boric  acid 385 nm; with zirconyl chloride 415 nm. Substance (I) was identified as luteolin. 

Substance (II), C2IH20Oll, mp 180-182°C [c~]~+4.0 ° {c 0.2; ethanol) Xma x in methanol 245 sh., 270, 295 
sh,, 335 nm; with sodium acetate 385 nm; with alkali 395 nm; with zirconyl  chloride 395 nm; with boric  acid 
and sodium acetate there  were  no changes in the UV spectrum. The acid hydrolysis  of (II) (10% sulfuric acid in 
50% methanol, 100°C, 2 h) led to the isolation of (I) and D-glucose in equimolar  ratio.  Enzymatic  cleavage with 
emulsin took place with difficulty. F r o m  the IR-spec t roscopic  resul ts  it is assumed that the carbohydrate  re-  
sidue substitutes the 4 ' -hydroxy  group, since free 3 ' - ,  5 - ,  and 7-hydroxy groups are  found in the glycoside, 
and the longwave maximum of the aglycone (350 nm) is shifted in the glycoside to the 335-nm region. 

Thus, (II) is charac te r ized  as luteolin 4 ' -  0-/3- D- glucopyranoside.  

Substance (HI), C16H1206, mp 319-322°C, ~ max in methanol 245, 270, 345 nm; with sodium ace ta te  395 nm; 
with alkali 405 nm; with zirconyl chloride 400 nm; with boric  acid and sodium acetate no changes were  ob- 
served.  The t r iaceta te  of (HI) has mp 220-222°C. 

Substance (IV), C22H22Oll, mp 262-266°C (decomp.) [~]~ +28.0 ° (c 0.2; ethanol); kma x 245 sh., 335 nm; 
with sodium acetate 335 nm; with alkali 400 rim; with zirconyl chloride 395 nm; with sodium acetate and boric  
acid no changes in the spec t rum were observed.  The acid hydrolysis  of (IV) [as descr ibed for (H)] led to the 
l iberation of (III) and D-glucose in equimolar  ratio.  Enzymatic  hydrolysis  with emulsin sca rce ly  took place, 
probably because of s te r ic  hindrance. 
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