
P O L Y P H E N O L S  O F  T H E  L E A V E S  O F  H i b i s c u s  c a n n a b i n u s  

B. M a k h s u d o v a  a n d  M. A g a ! i k o v a  

We have studied the leaves  of kenaf  (Hibiscus cannabinus) ,  family  Malvaceae ,  col lec ted  in the per iod of 
technical  r ipeness  in the environs  of  Tashkent .  

The l eaves  were  defat ted by s teeping them in ch loroform and benzene.  After  the solvents  had been dr iven  
off ,  the raw m a t e r i a l  was ex t rac ted  succes s ive ly  five t imes  each with e the r ,  ethyl ace t a t e ,  and 85% methanol .  
The ex t r ac t s  we re  concent ra ted  in vacuum at 40°C. 

When the e therea l  ex t rac t s  were  chromatographed  on Silufol plates  in the c h l o r o f o r m - a c e t o n e - a c e t i c  
a c i d - e t h y l  a c e t a t e - f o r m i c  acid 6 1 0 : 7 : 1 : 2 5 : 0 . 5 )  s y s t e m ,  th ree  spots w e r e  revea led  with diazot ized p - n i t r o -  
ani l ine having Bf 0.38, 0.57, and 0.79. The p r e p a r a t i v e  separa t ion  of this m i x t u r e  on a paper  c h r o m a t o g r a m  in 
the e t h a n o l - a m m o n i a - w a t e r  (35 : 2 : 13) sy s t em yielded the subs tances  with Bf 0.57 and 0.79. 

Substance (I), mp 201-203°C, Bf 0.79, d isso lved  read i ly  in e the r ,  ethyl ace t a t e ,  and methanol .  

Substance (II) had mp 194°C, Bf 0.57. 

The cochromatography  of the subs tances  isola ted with authentic s amples  of vanil l ic and protocatechuic  
acids showed the i r  r e spec t ive  identi t ies  [1]. These acids a r e  p re sen t  in the f ree  s ta te  in kenaf  l eaves .  

The ethyl ace ta te  ex t r ac t  contained subs tances  of flavonoid nature  which consis ted  main ly  of compounds 
with Bf 0.46 and 0.27 in the c h l o r o f o r m - m e t h a n o l - a c e t o n e  (3 .5 :1 .5 :0 .5)  sys tem;  they were  revea led  with a 
1% ethanolic solution of FeC13 and a 1% butanolic solution of AtC13. When the ex t rac t  was  kept in the cold, it 
deposi ted yellow c r y s t a l s  of compound (III). 

Substance (III) had mp 184°C (from ethanol),  composi t ion C27H30014, [o~]~ - 220 ° (c 0.07; methanol) .  The 
acid  hydro lys i s  of (III) gave an aglycone and a sugar .  On the bas i s  of  its physiological  p rope r t i e s ,  UV spec t ra  
with diagnostic r eagen t s ,  and IB s p e c t r u m ,  the aglycone was cha rac t e r i z ed  as 3 ,4 ' ,5 ,7- te t rahydroxyf lavone  
(kaempferol)  [2]. The sugar  was identified as L - r h a m n o s e .  

The UV spec t rum of the g lycoside  with ionizing and complex - fo rming  reagents  showed the p resence  of  f r ee  
hydroxy groups at C 5 and C4, and the subst i tut ion of the hydroxyls  at  C 3 and C~. The PMB spec t rum of the ace ty l  
de r iva t ive  of  the g lycoside  also conf i rmed  the subst i tut ion of the hydroxyls  in these  posit ions [4]. 

In the course  of the s tepwise  acid hydro lys i s  of (iII) with 10go acet ic  acid,  we isolated an in te rmedia te  p rod -  
20 _ 176oc (c 0.08; methanol) ,  which was identified as  kaempfe ro l  7 - O - ~ - L -  uct (IV) with mp 230-232°C, [~]D 

rhamnofuranos ide  [4]. 

The hydro lys i s  of (III) with 5% aqueous alkal i  [6] gave an in te rmedia te  product  (V) with mp  172-175°C, [~]~ 
- 1 6 4  ° (c 0.07; methanol) .  On the bas i s  of UV spec t ra  with diagnostic r eagen t s ,  r a t e  of hydro lys i s ,  and a c o m -  
par i son  of the specif ic  m o l e c u l a r  rota t ion with that  of the phenylglycoside by Klyne 's  method [7], compound (-v-) 
was identified as kaempfe ro l  3 -O- (~-L- rhamnofuranos ide .  

A quanti tat ive g r a v i m e t r i c  analys is  of the products  of the comple te  acid hydro lys i s  of (III) showed a ra t io  
of kaempfero l  and rhamnose  of  1 : 2 .  

The exper imenta l  r e su l t s  obtained enable  subs tance  (III) to be c h a r a c t e r i z e d  as  4 '  , 5 -d ihydroxy-3 ,7 -d i -O-  
a -  L- rhamnofuranosy loxyf lavone  [8]. 

This is the f i r s t  t ime that vanil l ic  acid (I), protocatechuic  acid (II), and kaemPfero l  3 , 7 - d i , O - ~ - L , r h a m n o -  
furanos ide  (III) have been isolated f rom the leaves  of H. cannabinus.  
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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.  
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