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AMORPHAQUINONE, A  NEW ISOFLAVANQUINONE FROM 

AMORPHA FRUTICOSA L.  

H j r g  - - -. Shjba tn  - - - - - - and 'Symjp ---. ~ h i m i z y *  ------ 

Department o f  A g r i c u l t u r a l  Chemist ry ,  Shinshu U n i v e r s i t y ,  I n a - s h i  

Nagano-ken, 396 Japan. 

From t h e  r o o t  o f  Amorpha f r u t i c o s a  L .  (Lequminosae), a nove l  

i so f lavanqu inone ,  amorphaquinone, was i s o l a t e d  whose s t r u c t u r e  

was shown t o  be I on t h e  b a s i s  o f  s p e c t r a l  da ta .  

I n  t h e  course o f  o u r  i n v e s t i g a t i o n  o f  t h e  c o n s t i t u e n t s  o f  t h e  r o o t  o f  

f r u t i c o s a  L . ,  f o u r  i s o f l a v o n o i d s  and a  r o t e n o i d  have been i s o l a t e d .  Four known 

compounds, formononetin, ononin,  w i s t i n  and amorphigenin were i d e n t i f i e d  by 

d i r e c t  comparison w i t h  t h e  a u t h e n t i c  samples r e s p e c t i v e l y .  

The f i f t h  compound has been i s o l a t e d  b y  r e p e a t i n g  t h e  s i l i c a  g e l  chromato- 

graphy o f  t h e  e t h e r  e x t r a c t i v e s  o f  t h e  r o o t  o f  A, f r u t i c o s a ,  as orange amorohous 

s o l i d ,  C18H180, (M' 346). [dlD -92.g0. The orange c o l o r ,  UV nm ( & )  

266 (12600), 385 ( 1 1 5 0 ) l  and I R  (L)::: 1655 crn-l) s p e c t r a  sugqested a  t y p i c a l  

qu inono id  s t r u c t u r e  f o r  t h i s  new i s o f l a v o n o i d  named amorphaquinone(1).  

The nmr spectrum shows s i g n a l s  a s s i g n a b l e  t o  t h e  CH2-CH-CH2 group o f  an i s o -  

f l a v a n  ~kelton.~),~)[~3.90-4.40 (2H,m, H-2), 3.20-2.70 (lH,m, H-3), 2.70-3.05 

(2H,m, H-4)] .  A d d i t i o n a l  s i g n a l s  a r e  ass ionab le  t o  t h r e e  methoxy l  qroups, one 

exchangeable hydroxy l  p r o t o n  and two o r t h o  r e l a t e d  a romat i c  o ro tons .  [ b  6.74 

(lH,d, J= 8.5 Hz, H-5), 6.53 (lH,d, J= 8.5 Hz, H-6)]. The l o w  f i e l d  q u i n o n o i d  



pro ton  (H-6 ) a t  6.33 ppm, shows l ong  range coup l ing  (J= 1.5 Hz) t o  a methine 

hydrogen a t  C-3. The ex is tence  o f  t he  quinonyl  mo ie ty  was f u r t h e r  confirmed by 

t he  MS o f  I which showed prominent peaks a t  m/e 153 ( I I I a )  and 194 ( I I I b ) .  

I a  : R1 = OAc, R2= 0CH3 I I I a  I I I b  

I 1  : R = R = H  1 2  

Amorphaquinone on a c e t y l a t i o n  a f f o rded  a monoacetate(1a) o f  orange needles, 

t 
mp 1 2 5 - 1 2 5 . 5 ~ ~ .  [ Found: C,  61.97; H, 5.14; M 388(MS). C20H2008 requ i res :  C, 

+ 
61.85; H, 5.19; M 388 1. Deacety la t ion  o f  I a  i n  a c i d  media ( 0.14 N-HCl/MeOH, 

50°c, 1 h r .  ) regenerated t he  o r i g i n a l  compound I i n  good y i e l d  ( TLC & I R  ) .  

The l o c a t i o n  o f  subs t i t uen t s  (7-hydroxy-8-methoxy-) on t he  r i n g  A was favour -  

ed on t he  b i ogene t i c  ground, i . e .  a l l  i so f l avono ids  i s o l a t e d  from &. f r u t i c o s a  

had t he  C-7-oxygenated s t r u c t u r e ;  and t he  s h i f t  t o  low f i e l d  o f  two aromat ic  

p ro ton  s i gna l s  o f  l a ,  r e l a t i v e  t o  those o f  I ,  i n d i c a t e d  t h a t  t h e  hydroxyl  group 

i s  associated w i t h  each p ro ton  on t h e  r i n g  A .  Furthermore, I i s  s i m i l a r  t o  

mucroquinone (11)') except  t h a t  i t  conta ins  an e x t r a  methoxyl group i n  t h e  nmr 

data. On t he  bas i s  of above da ta  and comparison o f  these da ta  w i t h  those r e p o r t -  

ed f rom I I ~ ) ,  t h e  s t r u c t u r e  I was accord ing ly  ass ignab le  t o  amorphaquinone. 
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