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F r o m  the seed  pods of Orni thogalum magnum K r a s c h  et Schischk. (great  s t a r  of Bethlehem),  in addi-  
tion to the rohdexin A [1] and orni thogaloside [2] i so la ted  previous ly ,  we have obtained a new glycoside,  
which we have cal led orni thogal in.  It  is  read i ly  c leaved  by the enzymes  of the g rape  snai l  and of the fungus 
Asperg i l lus  o ryzae  into D-g lucose  and an aglycone with the composi t ion C23H3204 which, f r o m  i ts  Rf  value 
in the methy l  ethyl k e t o n e - x y l e n e  (1 : 1 ) / f o r m a m i d e  s y s t e m  is compara t i ve ly  c lose  to digitoxigenid and 
uzar igenin .  Both the glycoside and the aglycone have a smooth  posi t ive optical  r o t a to ry  d i spe r s ion  curve  
(Fig. 1) and are  not reduced  by sodium borohydr ide ,  which shows the absence of a carbonyl  group in the 
s t e ro id  skele ton.  They give a posi t ive reac t ion  c h a r a c t e r i s t i c  for  A 4 and A 5 bonds [3, 4]. 

F r o m  its m o l e c u l a r  weight, e l e m e n t a r y  composi t ion,  and the p r e sence  of a double bond in posit ion 4 
or  5, the aglycone m a y  be identified as canar igenin  [4-7] or  xysmalogenin  [8]. On compar ing  the p rope r t i e s  
of the a~lycone under  invest igat ion with the subs tances  just  mentioned,  we came  to the conclusion that  it 
was ident ical  with canar igenin .  In conf i rmat ion  of this conclusion,  we obtained canar igenin  f rom pe r ip lo -  
genin [6, 8], and it p roved  to be identical  with the aglycone of orni thogal in .  

A/3 -g lycos id ic  bond was found in orni thogalin according to Klyne ' s  rule  [9]. It is  m o r e  r e s i s t a n t  to 
hydro lys i s  with 0.05 N sul fur ic  acid than the glucofuranoside scorp ios ide  [10] and is r ead i ly  c leaved  by 
emuls in .  This  shows the pyranose  fo rm of the glucose in the glucoside.  

Thus,  the s t ruc tu re  of orni thogal in can be given as 3fi - O - f i - D - g l u c o p y r a n o s y l - 1 4 f i - h y d r o x y c a r d -  
4,20(22)-dienolide.  Glycosides  of canar igenin  have been found p rev ious ly  in Digi tal is  cana r i ens i s  L. [4, 6, 
7], Acdkanthera  f r i e s i o r u m  Markgr . ,  and A. opposit i fol ia  (Lain.) Codd [5, 16]. 

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

The s i l i ca  gel for  the column par t i t ion  ch romatography  was p r e p a r e d  as desc r ibed  in a handbook [11]. 
The mel t ing  points were  de te rmined  on a Kofler  block. The subs tances  for  analys is  were  dr ied in vacuum 
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Fig. 1. Optical rotatory dispersion spectrum 
(c 0.1; ethanol) of ornithogalin (1) and the 
aglycone of ornithogalin (2). 

over  P205 at 110°C for  5 h. The analyses  of all the c o m -  
pounds co r responded  to the ca lcula ted  f igures .  

Ornithogalin.  In the p repa ra t ion  of rohdexin A [1] 
and orni thogaloside [2], f rac t ions  containing an unknown 
cardenol ide were  collected,  and this was sepa ra t ed  f r o m  
the glycosides  ment ioned by par t i t ion  ch romatography  on 
s i l ica  gel .  Water  was used  as the s t a t ionary  phase and 
benzene containing var ious  propor t ions  of methyl  ethyl 
ketone as the mobi le  phase.  The glycoside c rys t a l l i zed  
f rom wa te r  and methanol  in the fo rm of ac icu la r  c r y s t a l s  
with mp  207-216°C, [a]~ +21 ° (c 0.1; ethanol).  Its e l e -  
m e n t a r y  composi t ion  w a s  C29H420 9. 

With 84% sulfur ic  acid the substance  f o r m s  a 
colora t ion  changing with t ime:  0 rain, brownish;  1-3 min,  

Khar ' kov  Chemica l  and P h a r m a c e u t i c a l  Sc ien t i f i c -Resea rch  Inst i tute .  T rans l a t ed  f r o m  Khimiya 
P r i rodnykh  Soedinenii, No. 1, pp. 38-40, January ,  1971. Original  ar t ic le  submit ted  November  10, 1970. 

© 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission o[ the publisher. A copy of this article is available from the publisher for $15.00. 

33 



di r ty  violet;  4-60 rain, violet .  It gives posi t ive Legal  and Raymond reac t ions ,  which are  c h a r a c t e r i s t i c  for  
cardenol ides  [12]. Sodium borohydr ide  reduction was c a r r i e d  out as desc r ibed  prev ious ly  [13]. 

Hydrolys is  of Ornithogalin by the Enzymes  of the Grape  Snail. The substance  (60 rag) was hydrolyzed 
and the hydro lys i s  products  were  worked up by the method desc r ibed  in [14]. The c rys ta l l ine  fo rm of the 
aglycone (27 rag) and the suga r  component  (9 rag) of the glycoside under  invest igat ion were  isolated.  The 
substance  obtained by c rys ta l l i za t ion  f r o m  ethanol me l t ed  at 160-163°C. A mix tu re  of it with D-glucose  
gave no depress ion  of the mel t ing point.  The paper  ch roma tog raphy  of the sugar  and i ts  osazone [2] con-  
f i r m e d  the identity of  the ca rbohydra te  component  of orni thogalin as D-g lucose .  

The aglycone of orni thogalin was c rys t a l l i zed  f rom a c e t o n e - e t h e r ;  the c r y s t a l s  that  deposi ted when 
the solvent slowly evapora ted  me l t ed  at 135-141°C (222-227°C), [~]~ +29 ° (c 0.1; ethanol).  The e l emen ta ry  
composi t ion was C23H320 4. With 84% sulfur ic  acid it f o rmed  a colora t ion changing with t ime:  0 rain, r e d -  
dish; 1-2 rain, red-v io le t ;  60 min,  brownish  violet .  

J 

React ion for  A 4 and A 5 Bonds [3, 4]. Reagent 1 (liquid phenol) and reagent  2 (1 g of ammonium mo ly b -  
date and 2.5 ml  of 60% perch lo r i c  acid in 100 ml  of 0.1 N hydrogen chloride)  were  used.  

P a p e r  with a solution of ornithogalin or  i ts  aglycone deposi ted on it  was sp rayed  success ive ly  with 
reagent  1 and then reagent  2. After  each  spraying,  the pape r  was dr ied at 80°C. A bright  blue spot ap-  

' pea red  at the point where  the substance  had been deposi ted.  Hyrcanogenin and pachygenin were  used  as 
r e f e r ence  samples  [15]. 

P r e p a r a t i o n  of Canar igenin f rom Per ip logenin .  Over  5 h, 1.5 ml  of a 2% solution of ch romium t r i -  
oxide in acet ic  acid was added to a solution of 80 mg  of per iplogenin in 1 ml  of glacial  acet ic  acid. The r e -  
action mix ture  was left  for  3 h, and then 1.5 ml  of methanol  was added and it was again left  for  17 h. Af ter  
this t ime ,  7 ml  of wa te r  was added to the g reen  solution and the reac t ion  product  was ex t rac ted  with 15 ml  
of ch lo ro fo rm.  The ex t rac t  was evapora ted  in vacuum,  giving 66 mg of a faintly yellowish product;  this 
was d isso lved  in 5 ml  of glacia l  acet ic  acid and the solution was boiled for  6 min .  The acid was evapora ted  
in vacuum and the res idue  was r e c r y s t a l l i z e d  f rom a mix tu re  of acetone and e the r .  The c r y s t a l s  that de-  
posi ted (41 rag) me l t ed  at 243-248°C. The substance  obtained was reduced with sodium borohydr ide  in i s o -  
propanol  jus t  as desc r ibed  by Studer et al.  [6]. On chromatograph ic  analys is  of the reac t ion  mixture ,  it 
was found to contain two subs tances ,  one of them in l a rge  amount (canarigenin) and the second in the fo rm 
of t r a ce  amounts (3-epicanarigenin) [6]. By the usual working-up p rocedure  with subsequent  separa t ion  by 
par t i t ion ch romatography  on s i l i ca  gel (with f o r m a m i d e  as the s ta t ionary  phase  and benzene containing v a r i -  
ous amounts of ch lo ro fo rm as the mobi le  phase) ,  18 mg of canar igenin  was obtained; it gave no depress ion  
of the mel t ing point with the aglycone under  invest igat ion and exhibited a s i m i l a r  colora t ion  in 84% sulfur ic  
acid.  

S U M M A R Y  

F r o m  the pods of Orni thogalum magnum Krasch .  e t  Schischk.  we have i so la ted  a new cardenol ide  
glycoside which has  been cal led ornithogalin,  the s t ruc tu re  of which may  be given as 3fl -O-fl - D - g l u c o p y r a n -  
osyl-14fl -hydroxyc  ard-4,20 (22)-dienolide. 

L I T E R A T U R E  C I T E D  

1. N . F .  Komissa renko ,  Khim. P r i r o d u .  Soedin., 156 (1965). 
2. N . F .  Komissa renko ,  Khim. P r i rodn .  Soedin., 46 (1969). 
3. R . F .  Wit ter  and S. Stone, Anal.  Chem. ,  29, No. 1, 156 (1957). 
4. R. Tschesche ,  G. Snatzke, J .  Delgado, and A. G. Gonsales ,  Ann. Chem. ,  663, 157 (1963). 
5. T.  Reichste in ,  P lan ta  Med., 13, No. 4, 382 (1965). 
6. P .  Studer,  S. K. P a v a n a r a m ,  C. R. Gavi lanes ,  H. Linde, and K. Meyer ,  Helv. Chim.  Acta, 44, 23 (1963). 
7. S. Spengel,  E.  Hause r ,  H. Linde, A. X. Vaz,  and K. Meyer ,  Helv.  Chim.  Acta, 50, 1893 (1967). 
8. J .  Polonia ,  A. Kur i tzkes ,  H. J~ger ,  and T. Reichstein,  Helv.  Chim.  Acta,  42, 1434 (1959). 
9. W. Klyne, Biochem.  J . ,  47, No. 4, xll  (1950). 

10. N . F .  Komissa renko ,  Yu. N. Beletski i ,  I .  P .  Kovalev,  and D. G. Kolesnikov,  Khim. P r i r odn .  Soedin., 
381 (1969). 

11. A . A .  Akhrem and A. I.  Kuznetsova,  T h i n - L a y e r  Chromatography  [in Russian],  Moscow (1964), p. 16. 
12. K. Paech  and M. V. T r a c e y ,  Moderne Methoden der  Pf lanzenanalyse ,  Vol. lII, Spr inger  Verlag,  Be r l i n -  

GStt ingen-Heidelberg (1955), p. 218. 

34 



13. N . F .  Komissarenko, Med. Prom. SSSR, 1961, No. I I ,  19. 
14. H. Huber, F. Blindenbacher, K. Mohr, and B. Speiser, Helv. Chim. Acta, 31, 64 (1951). 
15. N . F .  Komissarenko, Khim. Prirodn. Soedin., 142 (1969). 
16. P.  Hauschild-Rogat, E. Weiss, and T. Reichstein, Helv. Chim. Acta, 50, 2299 (1967). 

35 


