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We have studied the composi t ion  of the phenolic compounds of Sedum ewers i i  Ledb. (Ewers '  s tonecrop)  
fami ly  C r a s s u l a c e a e  col lected in the f lowering phase  in the Gorno-Alta i  AO, vi l lage of Kebezen ' .  By two-di-  
mens iona l  ch roma tog raphy  on pape r  using chromogenic  reagen ts  it was shown that  the epigeal  pa r t  contains not 
l ess  than eight subs tances  of phenolic na ture ,  f ive of which a r e  flavonoids and two a r e  coumar ins .  

To isola te  these  compounds,  the epigeal  pa r t  was ex t rac ted  success ive ly  with pe t ro l eum e ther ,  ch lo ro -  
fo rm,  and ethanol.  The dry  ethanolic ex t r ac t  was separa ted  on a column containing Kapron  with elution by mix-  
tu res  of wa t e r  and ethanol.  The aqueous e luates  yielded subs tances  (I-HI), and 20% ethanol yielded substance  
(IV}. When the individual f rac t ions  obtained with 40-95% ethanol were  r ech roma tog raphed  on polyamide using 
mix tu r e s  of ch lo ro fo rm and ethanol  with inc reas ing  concentra t ions  of the la t t e r ,  compounds (V-VII) were  ob- 
tained, and subs tance  (VIII} was isola ted in sma l l  amount  by p r epa ra t i ve  ch roma tog raphy  on pape r  in 15% acet ic  
acid.  - ....... 

The compounds i so la ted  were  identified f r o m  the products  of thei r  acid and enzymat ic  hydro lys i s ,  a lka-  
line degradat ion,  phys icochemica l  p rope r t i e s ,  IR spec t r a ,  and UV spec t roscopy  with ionizing and complex-  
fo rming  reagen ts  [1, 2], and a lso  by the molecu la r  ro ta t ion  calculat ions by Klyne ' s  method [3]. The sugars  
we re  identified by PC and by GLC in the f o r m  of the t r ime thy l s i ly l  e the r s  [4]. 

Substance (I) with mp  234-235°C was identified with umbel l i fe rone ,  and subs tance  (ID with mp 269. 271°C 
w a s  c h a r a c t e r i z e d  as 6 ,7-d ihydroxycoumar in ,  as was conf i rmed  by compar i son  with a sample  of escule t in  
which we had iso la ted  prev ious ly  f r o m  other  spec ies  of Sedum: S. purpureum,  S__ hybr idum,  and S. aizoon. 

Substance {III}, mp 159-161°C, [ ~ ] ~ - 6 4  ° (c 0.3; water)  was identified as arbut in  [5]. 

Substance (IV} with mp 187-190°C, [ ~ ] ~ -  35 ° (c 0.2; methanol) was  spl i t  on hydro lys i s  with 0.1% HC1, 
without the fo rmat ion  of in te rmedia te  products ,  into querce t in  (46.1%) and rut inose;  it was identified as rutin.  

Substances  (V} (mp 277-2790C) and (VI) (mp 310-313°C) were  identified as kaempfe ro l  and quercet in ,  r e -  
spec t ive ly .  

Substance (VII), C21H20010, mp 229-233°C, [o~]~-135.6 ° (c 0.1; ethanol), R MeOH 265, 366 nm. On quanti- 
max  

tat ive acid hydro lys i s ,  L - r h a m n o s e  and kaempfe ro l  (64.3%) were  obtained. The compound was identified as 
k a e m p f e r o l  7- O- ~-  L- rhamnopyranos ide .  

Substance (VIII), C21H20Oll, mp 187-188.5°C, ~ MeOH266, 357 nm, R+AcONa 273, 367 nm, k +MeONa 263, 
max  max  max  

409 nm, x+A1C13/HC1 276 (353), 406 nm. Kaempfero l  and D-glucose  (1 : 1) w e r e  found in the products  of acid 
max  

hydro lys i s  and of enzymat ic  hydro lys i s  with f l -g lucos idase .  IR spec t roscopy  and the value of [M]D showed the 
fl configurat ion of the glucosidic bond and a pyranose  r ing in the sugar  res idue .  Consequently,  substance  {VIII) 
is kaempfe ro l  4 ' -O- f l -D-g lucopyranos ide .  A kaempfe ro l  4 ' -g lucos ide  (laminoside) has been iso la ted  prev ious ly  
but the posit ion of the ca rbohydra te  subst i tuent  was de te rmined  only on the bas i s  of color  reac t ions  and PC 
without a de te rmina t ion  of the nature  of the glycosidic  bond and the s ize  of the oxide r ing [6]. 
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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].  

Leningrad Institute of Pharmaceut ica l  Chemist ry .  Transla ted  f rom Khimiya Pr i rodnykh Soedinenii, No. 
3, pp. 390-391, May-June,  1976. Original ar t ic le  submitted January  5, 1976. 

This material is protected by copyright registered in the name o f  Plenum Publishing Corporation 227  West 17th Street  N e w  York, IV. Y. 10011. No  part I 
o f  this pu,~lication may  be reproduced, stored in a retrieval system or transmitted, in any form" or by any means, electronic' mechanieai, photocopying, [ 
microfilming, recording or otherwise,  wi thout  written permission o f  the publisher. A copy  o f  this article is available from the publisher for  $7.50. 

I 

341 


