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K A E M P F E R O L  G L Y C O S I D E S  O F  T I l E  L E A V E S  

O F  L a u r o c e r a s u s  o f f i c i n a l i s  

G.  C h .  T s i k l a u r i ,  A. G. ~ a l a s h v i l i ,  UDC581.19 
a n d  V. I .  L i t v i n e n k o  

Continuing a chemica l  study of the flavonoid compounds of Lauroce rasus  officinalis  Roem. (Prunus l au ro -  
ce ra sus ;  common laurel  cher ry)  [1, 2], we have isolated two kaempferol  glycosides f rom the leaves of this 
p lan t .  

To isolate  the glycosides ,  an aqueous ethanolic ex t rac t  was evaporated in vacuum and the aqueous res idue 
was washed with ch loroform and chromatographed on a column of polyamide. Elution was ca r r i ed  out with d is -  
t i l led water  and with aqueous ethanol of  various concentra t ions .  The individual glycosides were  obtained by the 
r echromatography  of the f rac t ions  obtained on a polyamide column (elution with isopropanol) .  

Glycoside (I) fo rmed  pale yellow ac icu la r  c rys ta l s  with mp 168-170°C, [~]~ - 85 ° (c 0.2; CH3OIl). UV 
spec t rum,  ~max, nm,  (C2II5OH): 267,351;  + CIl3COONa :273,361;  + NaOH: 276,402;  + A1CI3: 276,396.  

Glycoside (II) formed yellow ac icu la r  c rys t a l s  with mp 172-174°C, [~]~ - 103.2 ° (c 0.2; Cil3OI~t), UV spec-  
t rum,  ~max, nm (C2H5OH): 268,350;  + CI-I3COONa: 276,360;  + NaOI-I: 276,404;  + A1C13: 276,396.  

Rf values of glycosides  (I) and (II) @scending method): 0 .77 ,0 .76  (water-sa tura ted phenol); 0.49, 0.52 
( 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) ) ;  0.68, 0.64 (15% acet ic  acid); 0.80, 0.85 (ethyl a c e t a t e - f o r m i c  a c i d -  
wate r  (10 :2 :3 ) ) ,  r e spec t ive ly .  

The spec t ra l  cha rac t e r i s t i c s  of glycosides  (I) and {II) and of the i r  aglycones in the UV region and qual i ta-  
t ive react ions  showed that the ca rbohydra te  moie t ies  were  p resen t  in the C-3 positions [3 ,4] .  

In a study of the products  Of acid hydrolys is  of compound (I) (2 N HC1), kaempfero l ,  D-galactose ,  and D- 
glucose were  de tec ted ,  and in the case  of (II) kaempfero l ,  D-galactose ,  and D-xylose.  The percentage amounts 
of the aglycones (40 and 43.6%), and also the rat io of the intensi t ies  of absorpt ion of the maxima of bands I in the 
UV region of the spec t ra  of the glycosides and the i r  agtycones (38 and 40~0) showed that the glycosides under in-  
vest igat ion were  biosides  [5]. 

When (I) and (II) were  subjected to stepwise acid hydrolys is  [6], monosides  were  formed which were  iden-  
t if ied in each case  as kaempfero l  3-f l -D-galactoside (trifolin). The o rde r  of the bonds between the sugars  was 
establ ished by oxidative degradat ion with hydrogen peroxide and by enzymatic hydrolys is  with rhamnodias tase  
[7]. The s izes  of the oxide rings of the sugars  and the forms  of the bonds were  de termined  by IR spec t roscopy 
and po la r ime t r i c  analysis  [8]. 

According to the resu l t s  obtained, glycoside (I) is kaempferol  3 -O- (6 -O- f l -D-g iucofuranosy l - f l -D-ga lac to -  
pyranoside)  and glycoside (I1) is kaempferol  3-O-(6-O-~-D-xylofuranosyl-f i  -D-galactopyranoside) .  

This is the f i r s t  t ime that kaempfero l  glycosides with such combinations of  sugars  have been isolated.  

Institute o f  Plant Biochemis t ry ,  Academy of Sciences of the Georgian SSR, Tbilisi .  Trans la ted  f rom Khim- 
iya Pr i rodnykh Soedinenii, No. 1, p. 98, J a n u a r y - F e b r u a r y ,  1979. Original a r t i c le  submitted October 18, 1978. 
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PHENOLIC A C I D S  OF A m e l a n c h i e r  s a n g u i n e a  

A N D  A. o l i g o c a r p a  

N.  V.  S e r g e e v a ,  D.  K. S h a p i r o  
V .  A .  B a n d y u k o v a ,  L .  V .  A n i k h i m o v s k a y a ,  
a n d  T .  I .  N a r i k h n a y a  

UDC 581.19 + 634.17 

The f resh ly  ga thered  f ru i t  of Amelanchie r  sanguinea DC (round-leaf  s e r v i c e b e r r y )  and A. o l igocarpa  
Roem. (A. ba r t r amiana ;  b a r t r a m  s e r v i c e b e r r y ) ,  family  Hosaceae ,  cult ivated in the Central  Botanical Garden 
of the Academy of Sciences of the Be loruss ian  SSR, was ex t rac ted  with 96% ethanol th ree  t imes  in the cold and 
then with the s ame  solvent  and equal number  of  t imes  with heat ing on the boiling water  bath. 

The combined ex t r ac t s  were  concentra ted  in vacuum to the cons i s tency  of a syrup  and the res idue  was 
t r ea t ed  success ive ly  with n -hexane  and ethyl ace ta te .  The ethyl ace ta te  ex t rac t s  were  combined and were  dr ied  
with anhydrous sodium sulfa te ,  the solvent  was dr iven off, and the res idue  was t r ea t ed  with wa te r  and f i l tered.  

It was es tabl i shed by two-dimens ional  ch romatography  on pape r  (Leningrad "NI" ["slow"],  No. 3) in the 
2% CHsCOOH (1) and b u t a n - l - o l - C H 3 C O O H - H 2 0  (4 :1 :5 )  (2) s y s t e m s  that  the frui t  of the round- lea f  s e r v i c e -  
b e r r y  contained no l e s s  than eight,  and the frui t  of the b a r t r a m  s e r v i c e b e r r y  no l e s s  than four ,  subs tances  pos -  
s e s s ing  blue and viole t  f luo rescences  in UV light and having an acidic na ture ,  as  was shown by spraying  the c h r o -  
m a t o g r a m s  with a 0.1% ethanolic solution of Bromthymol  Blue. 

The acids we re  s epa ra t ed  by p r e p a r a t i v e  paper  ch romatography  in sy s t em 1, each zone being eluted with 
96% ethanol and r ech roma tog raphed  in sy s t em 2. The eluates  were  studied by ch romatography  in the p r e sence  
of m a r k e r s  with the subsequent  t r e a t m e n t  of the c h r o m a t o g r a m s  with chromogenic  reagents  [2] and by UV s p e c -  
t ro scopy  [3], and they were  a lso  subjected to acid hydro lys i s  (2N HC1 with heat ing on the wa te r  bath for 30 min).  
As a r e su l t ,  it was es tabl ished that  th ree  of the subs tances  of the round- leaf  s e r v i c e b e r r y  did not undergo hy -  
d ro lys i s  and co r responded  in the i r  Hf va lues ,  co lor  r eac t ions ,  and UV spec t ra  to caf fe ic ,  fe ru l ic ,  and p - c o u m a r i c  
ac ids .  

Substance 4 with Rf 0.62 (system 1) and 0.38 (system 2) had a blue f luorescence  in UV light which was in -  
tens i f ied  in ammonia  vapor;  with diazot ized sulfanilic acid it fo rmed  a violet  dye. Ca acid hydro lys i s  it gave 
fe ru l ic  and quinic acids .  UV s p e c t r u m :  kma x 318,290 sh. ,  245 nm. It was identified as 3-feruloylquinic  acid.  

Substance 5 with Rf 0.65 (system 1) and 0.43 (system 2) a lso  had a blue f luorescence  in UV light  which was 
intensif ied in ammonia  vapor  and its reac t ion  with diazot ized sulfanil ic acid was posi t ive.  The hydrolyzate  a f t e r  
hydro lys i s  with 2 N HC1 was found to contain p - c o u m a r i c  and quinic ac ids .  UV s p e c t r u m :  Area x 305 nm. This 
subs tance  is 3 -p -coumaroy lqu in ic  acid.  

Substance 6 was identified as chlorogenic acid in the s a m e  way. Substances 7 and 8 have not been ident i -  
fied. 

Chlorogenic and caffeie acids  have been identified in the frui t  of the b a r t r a m  s e r v i c e b e r r y .  

The total  amount  of phenolic acids  in the round- lea f  s e r v i o e b e r r y  was 242.5 rag/100 g of the crude  weight 
of  the frui t ,  and in the b a r t r a m  s e r v i c e b e r r y  138 m g  per  100 g of crude weight. Quanti tat ive de te rmina t ion  was 
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