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SUMMARY 

A p rocedure  i s  desc r ibed  wh ich  a l l o w s  s p e c i f i c  d e u t e r i a t i o n  a t  t h e  4 - p o s i t i o n  

o f  maacki a i  n ( 3-hydroxy-8,9-methyl enedi  cxyp te roca rpan)  t o  t h e  e x t e n t  o f  about  30%. 

Key words : Phy tca l  e x i  n, P terocarpans  , 'H-Nmr, *H-Nmr , 13C-Nmr .  

INTRODUCTION 

Maack ia in  (= inermi r? )  (l), b e l i e v e d  t o  f u n c t i o n  as a p o s t - i n f e c t i o n a l l y  

produced a n t i f u n g a l  de fence agent  ( p h y t o a l e x i n )  i n  seve ra l  Leguminosae, i s  one 

of  t h e  most commonly encountered n a t u r a l l y  o c c u r r i n g  p te rocarpans  (1 -3 ) .  For  

b i o s y n t h e t i c  s t u d i e s  wh ich  have now been d i scon t inued ,  we have prepared 

rnaack ia in  s u b s t a n t i a l l y  d e u t e r i a t e d  i n  t h e  4 - p o s i t i o n  by  a method wh ich  may 

p rove  g e n e r a l l y  u s e f u l  i n  t h e  c u r r e n t l y  v e r y  a c t i v e  area  o f  p h y t o a l e x i n  

research  ( 4 ) .  

Through t h e  g e n e r o s i t y  o f  Pro fessor  Shoh I t o ,  we had a v a i l a b l e  a q u a n t i t y  o f  

t r i f o l i r h i z i n  ( 2 ) ,  i s o l a t e d  from t h e  roots o f  Ononis sp inosa L.  as t h e  

t e t r a a c e t a t e  ( 5 ) ,  f rom wh ich  1 was r e a d i l y  p repared by  known procedures  ( 6 ) .  

A t tempted d e u t e r i a t i o n  o f  1 i n  methanol-d4 l e d  t o  no exchange i n  t h e  presence 

of  t r a c e s  o f  a c e t i c  a c i d  and t o  complete decompos i t ion  i n  t h e  presence o f  1% 

HC1 even under m i l d  c o n d i t i o n s  (32OC). 

a f f o r d e d  maack ia in  wh ich  was en r i ched  by E. 30 atom % deuter ium,  e x c l u s i v e l y  

i n  t h e  4 - p o s i t i o n .  
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M i l d  a l k a l i n e  c o n d i t i o n s ,  however, 

No a t tempts  f o r  f u r t h e r  o p t i m i z a t i o n  were made. 
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1 R = H  - 
2 R = Gluc - 

METHOD AND RESULTS 

A so lu t ion  of 1 (29.0 mg, 1.02 mmole) in  NaOH (0.10 mL, 1 M i n  H20), contained 

in  a 5 mL g l a s s  ampoule, was d i l u t e d  with D20 (0.20 mL) ,  evaporated under a 

stream of N2 ( <  60'C) and reevaporated s i m i l a r l y  a f t e r  the  addi t ion  of more D20 

(0 .10  mL) .  More D20 (0 .20  mL) was added and the  ampoule was sealed.  

standing a t  room temperature f o r  3 weeks, avoiding exposure t o  b r i g h t  l i g h t ,  

the ampoule was opened and the contents  d i l u t e d  with D20 ( 2  mL), cooled t o  i c e  

temperature, a c i d i f i e d  ( 2  M HCl in  H20, 0 . 1  mL) and f i l t e r e d  with suc t ion .  The 

p r e c i p i t a t e  on t h e  f i l t e r  was washed with D20 ( 2  x 0 .1  mL) ,  a i r - d r i e d  (25 .1  mg) 

and chromatographed over s i l i c a  gel ( B D H ,  60-120 mesh, 5 g i n  l i g h t  p e t r o l )  with 

increasing concentrat ions of e t h e r  in  l i g h t  p e t r o l .  

e luted by t h e  30% e t h e r  f r a c t i o n  and was r e c r y s t a l l i z e d  from aqueous methanol. 

- 

After  

Maackiain (19  mg) was 

Comparison of the  100 MHz proton spec t ra  of unlabel led 1 and the deuter ia ted  

sample i n  CDC13 revealed d i f fe rences  only i n  the absorpt ion bands exhibi ted by 

H-2 and H-4. For H-2, t h e  or ig ina l  pa t te rn  a t  6.48 ppm, a doublet o f  doublets 

( J  = 8.3  and 2.5 H z ) ,  was reduced i n  i n t e n s i t y  and superimposed with a broadened 

doublet ( J  = 8.3 Hz) i n  the spectrum of 1-A. 

ppni f o r  H-4 i n  1, p a r t i a l l y  obscured by t h e  s i n g l e t  f o r  H-10 a t  6.38 ppm, u a s  

- 

The doublet  ( J  = 2.5 Hz) a t  6.35 
I 
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s i g n i f i c a n t l y  reduced i n  i n t e n s i t y  i n  t h e  spectrum o f  1-d. 
d i f f e r e n c e s  were d i s c e r n i b l e  between these  two s p e c t r a  and c a r e f u l  i n t e g r a t i o n  

of  t h e  s p e c t r a  i n d i c a t e d  t h a t  t h e  a b s o r p t i o n  i n t e n s i t y  f o r  H-4 was reduced by 

- ca. 305 i n  t h e  d e u t e r i a t e d  sample. 

con ta ined  a s i n g l e  peak a t  6.35 ppm. 

f o r  1 and I-d were a l s o  compared and found t o  d i f f e r  o n l y  i n  t h e  r e l a t i v e  

i n t e n s i t y  o f  one p r o t o n a t e d  a r y l  carbon, C-4, a t  104.1 ppm. T h i s  s i g n a l  was 

30% l e s s  i n t e n s e  r e l a t i v e  t o  those  f o r  t h e  o t h e r  p ro tona ted  a r y l  carbons i n  

t h e  spectrum of 1-d. 
occur red  e s s e n t i a l l y  e x c l u s i v e l y  a t  C-4 under  t h e  r e a c t i o n  c o n d i t i o n s  employed. 

No o t h e r  - 

The 15.4 MHz deu te r ium spectrum o f  1-0 - 
F i n a l l y ,  t h e  25.2 MHz carbon-13 s p e c t r a  

- - 

Thus, t h e  nmr ev idence ' con f i rms  t h a t  deu te r ium exchange - 
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