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A widely cult ivated plant of the genus Hibiscus (family Malvaceae) is Hibiscus cannabinus var .  s im-  
plex (Kenaf hemp).  In spite of the fact  that the flavonol glycosides  of Kenaf hemp have been studied fa i r ly  
well  [i ,  2], the anthocyanins of this plant have not been invest igated.  

The r e su l t s  of the spec t rophotomet r ic  de terminat ion  of the content of anthocyanins in var ious  organs  
of four spec ies  of the genus Hibiscus grown in the exper imenta l  sect ion of the Cen t ra l -As ian  branch of VIR 
[All-Union Sc ien t i f i c -Research  Institute of Plant Breeding] showed that the l a rge s t  amount of anthocyanins 
is p resen t  in the f lowers  of Hibiscus cannabinus var .  s implex  [3]. The paper  ch romatography  of ex t r ac t s  
of the plants studied showed the p resence  of two anthocyanin spots .  

To isolate the anthocyanins, f lowers  of Kenaf hemp were  f i r s t  t r ea t ed  with ch loroform.  Then the 
anthocyanins were  ex t rac ted  at room t e m p e r a t u r e  with methanol containing 1% of hydrochlor ic  acid. The 
anthocyanins were  prec ip i ta ted  f r o m  the concentra ted methanolic  ex t rac t  with diethyl e ther .  

The individual substances  were  separa ted  by par t i t ion chromatography  in a column filled with cel lu-  
lose  powder using solvent s y s t em  1 [ w a t e r - a c e t i c  acid (85 : 15)]. After  chromatography,  the sharply  sep-  
a ra ted  zones were  cut out, and the anthocyanins we re  eluted separa te ly  with 0.01% hydrochlor ic  acid in 
methanol .  

The concentra ted  eluate of the lower  zone of the column yielded an anthocyanin with mp 164-i66°C 
(decomp.).  The UV spec t rum of the substance had k m a  x 531 nm. The addition of 5% aluminum t r ich lor ide  
(in ethanol) led to a ba thochromic  shift of the max imum to 576 nm, showing the p resence  in the anthocyanin 
of f ree  hydroxy groups at C-3 '  and C-4 ' .  

The stepwise acid hydro lys i s  of the glycoside fo rmed  delphinidin 3-glucoside and xylose,  while com-  
plete acid hydro lys i s  yielded delphinidin, glucose,  and xylose.  

The oxidation of the anthocyanin with hydrogen peroxide [4] showed that the sugar  was attached to the 
aglycone in the C-3 posit ion in the fo rm of a bioside.  The identity of the aglycone with delphinidin was 
shown by the i r  d i rec t  compar i son .  For  this purpose we used delphinidin isolated f rom the skin of Solanum 
mclongena  L. (garden eggplant) [5]. Cleavage of the g lycosides  by the enzyme of Aspergi l lus  oryzae  showed 
a fi linkage between the aglycone and the sugar .  Thus,  the f i r s t  anthocyanin is a new substance which can be 
be cha rac t e r i zed  as delphinidin 3- f l -D-xylosyl - f l -D-glucos ide ,  and we have cal led it cannabinin (I) .  

In the same way, the eluate f r o m  the upper  zone of the column yielded a second anthocyanin which, 
on full acid hydrolys is ,  fo rmed  delphinidin and glucose.  

The r e su l t s  of a study of the products  of acid and enzymat ic  hydro lys i s ,  oxidative degradat ion with 
hydrogen peroxide,  and alkaline cleavage of the aglycone permi t t ed  the second anthocyanin to be identified 
as 3-f l -D-glucoside,  which is known in the l i t e ra tu re  under the name of myr t i l l in  (II) .  

The ra t io  of cannabin to myr t i l l in  in the total  anthocyanin of Kenaf hemp is approx imate ly  4 : i .  
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I. R -  xylosylglycoside  
II. R -  glucoside.  

E X P E R I M E N T A L  

The e l e m e n t a r y  ana lyses  of all  the compounds cor responded  to the  calculated f igures  for C, H, and C1. 

Isola t ion of the Anthocyanins.  The comminuted  a i r - d r y  peta ls  of Hibiscus caunabinus va r .  s implex  
col lec ted  in the middle of August (1 kg) w e r e  ex t rac ted  f i r s t  with ch lo ro fo rm and then, a f te r  the e l iminat ion 
of t r a c e s  of ch lo ro fo rm,  th ree  t i m e s  with methanol  containing 1% of hydrochlor ic  acid (at r o o m  t empe ra tu r e ) .  

The methanol ic  e x t r a c t s  we re  combined and concent ra ted  under  vacuum at 30-35°C in an a tmosphe re  
of ni t rogen to smal l  volume (about 1.5 l i te r ) .  

The concent ra ted  ex t rac t  was  left  in the r e f r i g e r a t o r ,  the p rec ip i ta te  that deposited was  f i l te red  off, 
and the f i l t ra te  was  t r ea t ed  th ree  t i m e s  with an excess  of dry  pe rox ide - f r ee  e ther .  The resul t ing  p rec ip -  
i tate of anthocyanins was  sepa ra ted  by f i l t ra t ion,  washed with e ther  and acetone,  and dried rapidly  under  
vacuum.  

To f ree  them f r o m  f lavonols ,  the combined anthocyanins were  d issolved in b u t a n - l - o l - a c e t i c  a c i d -  
wa t e r  (4 : 1 : 5) ( sy s t em 2). The solution was  passed  through a column of cel lulose powder (60 x 4.5 cm) 
and eluted with the s ame  solvent .  After  concentra t ion,  the eluate was  t r ea t ed  with a f ivefold amount of 
pe t ro l eum e ther  (bp 40-70°C). The resu l t ing  prec ip i ta te  was  washed with pe t ro leum e the r  and with acetone 
and was  dr ied under vacuum. This  gave 38 g (yield 3.8% of the a i r - d r y  raw mater ia l )  of anthocyanins hav-  
ing a c h e r r y - r e d / v i o l e t  color  with a golden tinge. 

P r e p a r a t i o n  of Cannabinin. A solution of 2 g of the combined anthocyanin glycosides  in s y s t e m  1 was 
pa s sed  through a column of ce l lu lose  powder and was  eluted with the s ame  solvent until the colored zones 
of the anthocyanins w e r e  sharp ly  sepa ra ted .  The separa ted  zones were  cut out and eluted with 0.01%hydro- 
chlor ic  acid in methanol .  A methanol ic  eluate containing the anthocyanin with R f  0.38 [ w a t e r -  acet ic  a c i d -  
hydroch lor ic  acid (82 : 15 : 3), s y s t e m  3] was  obtained f r o m  the lower  zone of the column; it was  evapora ted  
under  vacuum at 30-35°C in an a tmosphe re  of n i t rogen until the methanol  had been e l iminated.  R e c r y s t a l -  
l iza t ion of the res idue  f r o m  ethanol containing 1% of hydrochlor ic  acid and drying the resul t ing  m i c r o c r y s -  
ta l l ine powder over  phosphorus  pentoxide yielded 1.43 g of cannabinin C26H29Oi6Cl'4H20 with mp 164-166°C 
(decomp.) .  Yield 4.15% (of the a i r - d r y  weight of the raw mate r ia l ) ,  R f  0.38 ( sys t em 3) and 0.14 ( sys t em 2); 
X max  531 nm (0.01% HC1 in methanol) .  

Acid Hydro lys i s  of Cannabinin. A mix tu re  of 0.1 g of the anthocyanin and 10 ml  of 7% hydrochlor ic  
acid in methanol  was  heated in an a tmosphe re  of ni t rogen at 70-75°C for  1 h. Then, a f te r  concentra t ion,  
the hydro lyza te  was  t r ea t ed  with 15 ml  of wa te r ,  the aglycone was  ex t rac ted  with i soamyl  alcohol,  the ex-  
t r a c t  was  concent ra ted  in vacuum at 35-36°C in an a tmosphe re  of ni t rogen,  and the anthocyanidin was  p r e -  
c ipi ta ted with pe t ro leum e the r .  The prec ip i ta te  was  f i l te red  off, washed with pe t ro leum e ther ,  and r e c r y s -  

1 
ta l l ized f r o m  0.5 N hydrochlor ic  acid in ethanol.  This  gave 0.055 g of delphinidin C~sHuO~C1.1 ~H.,O , da rk  

violet ,  mp 300°C (decomp.) ,  X max  545 nm (0.1% HC1 in methanol) ,  with the addition of a luminum chloride 
568 rim. 

The aqueous pa r t  of the hydrolyza te  a f te r  the ex t rac t ion  of the delphinidin was  t r ea t ed  with act ivated 
carbon,  and the f i l t ra te  was  neut ra l ized  with sa tu ra ted  b a r y t a  solution and chromatographed  on pape r  in 
two solvent s y s t e m s :  system 1 and s y s t e m  4 [ethyl a c e t a t e - p y r i d i n e - w a t e r  (2 : 1 : 2)]. To de te rmine  the 
suga r s ,  one of the c h r o m a t o g r a m s  was  t r ea t ed  with a solution of aniline phthalate and the other  with a m i x -  
tu re  of an alcoholic solution of sa l icyl ic  acid and o-toluidine.  Glucose and xylose were  found in the 
hydro lyza te .  
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Enzymatic  Hydrolysis  of Cannabin. A solution of 0.025 g of the anthocyanin in 0.4 ml of ethanol was 
diluted with water  to 2 ml. To th i s  solution was added 0.01 g of the enzyme of the fungus Asper~illus 
oryzae ,  and the mixture was left in the thermosta t  at 36°C for 36 h. The hydrolyzate,  after being treated 
with activated carbon, was chromatographed in sys tems 1 and 3; two spots were  found corresponding to 
glucose and xylose. 

Oxidation of Cannabinin with Hydrogen Peroxide.  A solution of 0.05 g of the glycoside in 2 ml of 
methanol was t reated with 1 ml of ammonia and 0.6 ml of 30% hydrogen peroxide, and the mixture was left 
at room tempera ture  for  4 h. Then 0.01 g of f reshly prepared lead sulfide was added to decompose the 
excess  of hydrogen peroxide. The excess  of lead sulfide was fil tered off and washed with water ,  and the 
fi l trate was subjected to ammonolysis  with 0.5 ml of ammonia (sp. gr.  0.88) and was heated in the water  
bath for 5-6 min. The degradation products were analyzed by paper chromatography in system 1 together 
with marke r s  - glucose and xylose. The sugar shown up on the chromatogram had a Rf  value correspond-  
ing to neither of these monoses.  The spot was then t reated with o-toluidine salicylate and heated at 100- 
105°C. A brown spot with Rf  0.17 (system 1), which is charac te r i s t ic  for disaccharides,  was formed.  

Acid Hydrolysis  of the Bioside. A solution of the sugar obtained after the oxidative degradation of 
the cannabinin was t reated with 2 ml of 5% hydrochloric  acid solution and heated in the water  bath for 15 
min. Chromatography of the hydrolyzate in sys tems 2 and 4 showed the presence of glucose and xylose. 

Isolation of Myrtillin. The feebly colored upper anthocyanin zone with Rf  0.12 (system 2) obtained 
after the separation of the combined anthocyanins in the isolation of the cannabinin was eluted with meth- 
anol containing 0.01% of hydrochlor ic  acid. The methanolic eluate was distilled in vacuum in a current  of 
nitrogen to dryness ,  and the residue was recrys ta l l i zed  f rom 0.3 N hydrochloric  acid in ethanol. This gave 
0.31 g (yield 0.89% of the a i r - d ry  raw material) of an anthocyanin C21H21012CI • H20 with mp 182-182°C (de- 
comp.), Rf  0.12 (system 2) and 0.13 (system 1), Xma x 535 nm and with the additive 571 nm. 

Acid Hydrolysis  of Myrtillin. A solution of 0.08 g of the glycoside in 10 ml of 3.5% hydrochloric  acid 
in methanol was heated in the water  bath for 1 h. The hydrolyzate was evaporated to small volume and 
t reated with 10 ml of water ,  and the aglycone was extracted with isoamyl alcohol. The extract  was concen- 
t rated in vacuum at 35°C in an atmosphere of nitrogen, the anthocyanidin was precipitated with petroleum 
ether,  and the precipitate was separated off, washed with petroleum ether,  and recrys ta l l i zed  f rom 0.3 N 

1 hydrochlor ic  acid in ethanol. This gave 0.04 g of delphinidin C15H,/)7C . l: Z H,O with mp above 300°C (de- 

comp.), k max 545 nm, with the addition of aluminum chloride, 568 nm. 

The aqueous part  of the hydrolyzate after the extraction of the aglycone was t reated with activated 
carbon, and the fi l trate was evaporated to small volume and chromatographed on paper in sys tems  1 and 3; 
it was thereby shown to contain glucose. 

Enzymatic Hydrolysis  of Myrtillin. A solution of 0.02 g of the anthocyanin in 0.3 ml of ethanol was 
diluted with water  to 2 ml. To this solution was added 0.01 g of the enzyme of A. oryzae,  and the mixture 
was left in the thermosta t  at 36°C for 36 h. Chromatography of the hydrolyzate in sys tems 1 and 3 showed 
the presence of glucose. 

Oxidation of Myrtillin with Hydrogen Peroxide.  The products of oxidative degradation were analyzed 
by paper chromatography in sys tems 1 and 3 together with marke r s  - monosacchar ides  (glucose, xylose, 
and galactose).  The chromatogram revealed a spot corresponding to glucose. 

Alkaline Cleavage of Delphinidin. A solution of the aglycone (0.06 g) in 6 ml of 15 % bary ta  solutionwas 
heated in the water  bath in an a tmosphere  of nitrogen for 4 5 min. The react ion mixture was acidified with sulfuric 
acid, and the cleavage products were extracted with diethyl ether.  After concentration, the ethereal  extract  
was ehromatographed on paper in system 1 and sys tem 5 [ b u t a n - l - o l - b e n z e n e - a c e t i c  a c i d - w a t e r  (2 : 10 : 
2 : 1)]. Revealing agents:  a 1% solution of vanillin in concentrated hydrochlor ic  acid, and a mixture of 
equal volumes of 1% solutions of f e r r i c  chloride and potassium ferr icyanide.  

Phloroglucinol and gallic acid were found in the alkaline cleavage products.  

C O N C L U S I O N S  

Two anthocyanin glycosides have been isolated f rom the f lowers of Hibiscus cannabinus var.  simplex. 
One of them is a new glycoside, which has been called cannabinin, and the second is the known glycoside 
myrti l l in,  this being the f i rs t  t ime that it has been isolated f rom the flowers of Kenaf hemp. 
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