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Continuing a study of the roo t s  of Ononis a r v e n s i s  L., we have i so la ted  a substance C17H1406 with mp 
213-214"C (from ethanol),  mol.  wt. 314 (mass  spec t rome t ry ) ,  Rf  0.76, 0.69 ( c h l o r o f o r m - f o r m a m i d e  and 
40 % acet ic  acid  sys t ems) ,  which we have ca l led  onogenin. 

Onogenin is  soluble in methanol ,  ethanol,  ch loroform,  acetone,  and a lka l i s  and is insoluble in w a t e r  
and acid.  When c h r o m a t o g r a m s  were  t r e a t e d  with a mix ture  of f e r r i c  ch lor ide  and po tas s ium fe r rocyan ide  
(1% aqueous solut ions,  in equal  volumes) ,  the substance formed a deep blue co lora t ion ,  which shows i ts  

phenolic na ture  [1]. 

In f i l t e r ed  UV light it gave a ye l l ow-g r e e n  f luorescence  d i s a p p e a r i n g  when the c h r o m a t o g r a m  was 
t r ea t ed  with a 10 % ethanolic solution of a lkal i .  The r e s u l t s  of ana lyse s  of the p roduc ts  of acid and a lka l ine  
h y d r o l y s i s  showed the aglycone na ture  of onogenin. 

In UV light,  absorp t ion  max ima  were  found at 308 and 278 nm (log e 4.19, 4.15), which is  c h a r a c t e r i s -  
tic for  i sof lavanones  in which r ing  B is not conjugated with the pyrone ca rbonyl  group o r  this  conjugation is 
weak [2]. A ba thochromic  shift of the maxima  in the p re sence  of sodium ace ta te  by 8 mm and in the p r e s -  
ence of a lka l i  by 32 nm showed that the hydroxy group is loca ted  in the C 7 posi t ion [3]. 

The LR spec t rum of onogenin (Fig. 1) showed absorpt ion  bands in the following regions :  3320 cm -1 
(phenolic hydroxyl) ,  2950, 2900, 2845 cm -1 (--CH 2, -OCH 3, C - H ) ,  1665 cm -1 ( C = O  of an isoflavanone),  1590, 
1509, and 1489 cm -1 (skeletal  v ib ra t ions  of a roma t i c  r ings  A and B), and 1118 and 1038 cm -1 (--OCH3). A 
s t reng  band at 931 cm -1 and one of medium intensi ty  at 727 cm -1 a re  c h a r a c t e r i s t i c  of a methylenedioxy 
grouping of an a romat ic  sy s t em [4]. Pos i t ive  r eac t ions  with a 5 % solution of ga l l i c  acid in the p re sence  of 
concen t ra ted  sulfur ic  acid and with ch romot rop ic  acid in 72 % sulfur ic  acid showed the p r e s e n c e  of a me thy l -  
enedioxy group [5, 6]. 

The PMR spec t rum of the t r i m e t h y l s i l y l e t h e r  of onogenin (Fig. 2) contained the s ignals  of five a r o -  
mat ic  protons:  a doublet from the H-5 proton at  7.74 ppm, J = 8 Hz; a quar te t  f rom the H-6 proton at 6.40 
ppm; J1 = 8 Hz, J2 = 2 Hz; a doublet  f rom a H-8 proton at 6.26 ppm, J = 2 Hz; and s ing le t s  at 7.26 and 7.43 
ppm co r re spond ing  to the H-2 '  and H-5'  protons .  The H-6 quar te t  is  p a r t i a l l y  masked  by the s ing le t s  of 
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Fig .  1. IR spec t rum of onogenin. 
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Fig .  2. NMR s p e c t r u m  of  the t r i m e t h y l s i t y l  e t h e r  of 
onogenin .  

the p r o t o n s  of the B r ing .  The s i ng l e t  n a t u r e  of  the  s i g n a l s  i s  due to a d i s t a n c e  be tween  t h e m  and was  shown 
by the add i t ion  of  ace tone  to a so lu t ion  of onogentn  a c e t a t e  in CDCI3, when they o v e r l a p p e d  and gave a s ing le  
l ine .  Th i s  c o n f i r m s  that  the two p r o t o n s  of  r i ng  B a r e  p r e s e n t  in the p a r a  pos i t ion .  

A t w o - p r o t o n  s ing le t  a t  5.81 ppm i s  due to the 3 ' , 4V-me thy lene  d ioxy  g roup  of  the l a t e r a l  r i n g  [7]. The  
p r e s e n c e  of a s igna l  of  a me thoxy  g roup  at  3.78 ppm m a d e  i t  p o s s i b l e  to a s s u m e  tha t  th i s  g r o u p  was  p r e -  
sen t  in p o s i t i o n  6 ' .  The s i g n a l s  of  the  2H-2 and H-3 p r o t o n s ,  o v e r l a p p i n g ,  f o r m  a c o m p l e x  t h r e e - p r o t o n  
m u l t i p l e t  wi th  i t s  c e n t e r  a t  4.32 ppm in which  i t  d o e s  not a p p e a r  p o s s i b l e  to a s s i g n  the ind iv idua l  l i nes .  

A f u r t h e r  c o n f i r m a t i o n  of the a s s i g n m e n t  g iven  above w a s  ob ta ined  by an a n a l y s i s  of  the PMR s p e c -  
t r u m  of onogenin  a c e t a t e .  The s p e c t r u m  con t a ined  the s igna l  of one a c e t y l  g r o u p  a t  2.29 ppm,  which shows  
the p r e s e n c e  of only  one h y d r o x y  g r o u p  in the i n i t i a l  compound .  The n a t u r e  of the s i g n a l s  of the a r o m a t i c  
p r o t o n s  of r i n g  A show tha t  the hyd roxy  g roup  i s  p r e s e n t  in p o s i t i o n  C 7. T h i s  i s  a l so  shown by the s t r o n g e r  
shi f t  of  the s i g n a l s  of  the p r o t o n s  of  r i n g  A of  the a c e t a t e  downf ie ld  a s  c o m p a r e d  with the s i g n a l s  of the 
p r o t o n s  of  r i ng  B. In add i t ion ,  the s p e c t r u m  c o n t a i n s  the fo l lowing s i g n a l s :  a doub le t  f r o m  the H-5 p ro ton  
at 7.98 ppm,  J = 8 Hz; a q u a r t e t  f r o m  the H-6 p ro ton  a t 6 . 7 7 p p m ,  J 1 = 8 Hz, J2 = 2 Hz; a doub le t  f r o m  the 
H-8 p r o t o n  at  6.76 ppm,  J = 2 Hz; and two s i n g l e t s  a t  7.58 and 7.54 p p m  due to the H-2  t and H-5 T p r o t o n s .  
S ing le t s  a t  5.88 and 3.70 p p m  c o r r e s p o n d  to the  3 v, 4 ' - m e t h y l e n e d i o x y  and 6 ' - m e t h o x y  g r o u p s .  The 2H-2 and 
H-3  p r o t o n s  f o r m  a c o m p l e x  m u l t i p l e t  wi th  i t s  c e n t e r  a t  4.48 p p m ,  T h e s e  fac t s  a r e  in c o m p l e t e  a g r e e m e n t  
wi th  the  a s s i g n m e n t  of  the s i g n a l s  in the PMR s p e c t r u m  fo r  the t r i m e t h y t s i l y l  e t h e r  of onogenin .  

Thus ,  on the b a s i s  of  the above  fac t s  the s t r u c t u r e  of 7 - h y d r o x y - 6 ' - m e t h o x y - 3 ' , 4 ' - m e t h y l e n e d i o x y i s o -  
f lavanone  i s  p r o p o s e d  for  onogenin :  

E X P E R I M E N T A L  M E T H O D  

F o r  a n a l y s i s ,  the s u b s t a n c e s  w e r e  d r i e d  o v e r  P~O 5 in vacuum at  1 0 0 - 1 t 5 ° C  for  4 h. The spec i f i c  r o -  
t a t i ons  w e r e  d e t e r m i n e d  on an S P U - M  s p e c t r o p o l a r i m e t e r .  The r e s u l t s  of  the m e a s u r e m e n t s  showed that  
the s u b s t a n c e  i s  o p t i c a l l y  inac t ive .  

The UV s p e c t r a  w e r e  taken  on an S F - 4 A  s p e c t r o p h o t o m e t e r ,  the IR s p e c t r a  on a UR-10  i n s t r u m e n t ,  
and the PM:R s p e c t r a  on a H i t a c h i - P e r k i n - E I m e r  R - 2 0  A i n s t r u m e n t  at  a w o r k i n g  f r equency  of  60 MHz (5 
s ca l e ) .  The m e a s u r e m e n t s  w e r e  p e r f o r m e d  at 34.5 ° C, the so lve n t  w a s  c a r b o n  t e t r a c h l o r i d e  o r ,  fo r  the a c e -  
t a t e ,  CDC13, and t e t r a m e t h y l s i l a n e  w a s  u s e d  as  i n t e r n a l  s t a n d a r d .  The TMS e t h e r  w a s  ob ta ined  a s  d e s c r i b e d  
by  M a b r y  et  a l .  [7]. 
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The m a s s  spec t ra  were  de te rmined  on an MKh-1303 ins t rument  at 80 ° C with an ionizing voltage of 
70 V using an inlet s y s t e m  providing for the introduction of the sample  into the ion source .  

The aceta te  was  obtained by a known method [8], in the fo rm of light pink c r y s t a l s  with mp 156-158°C 
(from ethanol). 

SUMMARY 

F r o m  the roots  of~Ononi,~ a rvens i s  L. a new isoflavone has  been isolated with mp 213-214° C which 
has  been cal led onogenin. On the bas is  of the r e su l t s  of a study of its UV, IR, NMR, and m a s s  spec t ra ,  the 
s t ruc tu re  of 7 -hydroxy-6 -me thoxy-3 ' , 4 ' -me thy lened ioxy i so f l avanone  is proposed for onogenin. 
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