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A Conveniant Preparation of y-Formylalkanephosphonates 
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Desp i te  t h e i r  obv ious  p o t e n t i a l  as s y n t h e t i c  i n t e r m e d i a t e ,  r e l a t i v e l y  
l i t t l e  a t t e n t i o n  has been d i r e c t e d  t o  t h e  p r e p a r a t i o n  o f  y - f o r m y l a l k a n e  

phosphonates. Because o f  o u r  i n t e r e s t  i n  t h e  p o s s i b l e  u t i l i s a t i o n  o f  t hese  
compounds as s t a r t i n g  m a t e r i a l s  f o r  t h e  p r e p a r a t i o n  o f  aminophosphonic a c i d s  
a new approach has been dev i sed .  

of such phosphonic a ldehydes appeared t o  be t h e  d i r e c t  phosphony la t i on  o f  

p r o t e c t e d  a,B-unsaturated a ldehydes.  The s y n t h e s i s  can be achieved r e a d i l y  
by t rea tmen t  of im ines  w i t h  (C2H50)3P i n  t h e  presence o f  f o r m i c  a c i d .  

The most a t t r a c t i v e  and p o t e n t i a l l y  most genera l  r o u t e  f o r  t h e  s y n t h e s i s  

(C2H50) 3P H2N-k 1 2 I 

EtOH EtOH/HCOOH 

R3 R3 
1 2  R R C=!-CHO --- R R C=C-CH=Nt  -+ ( C  

EtOH R1 I I  R3 H30t - ( C  H 0 )  P - C - C d H - N H t  .-+ ( C  H 0 )  P-C-CH-CHO 
HCOO- ' 1  b R  12 '1 A2 

Most o f  t h e  y - f o r m y l a l  kanephosphonates a r e  formed i n  accep tab le  y i e l d s  
(40-65%). The p u r i f i c a t i o n  s t e p  i s  c r i t i c a l ,  i t s  r e p e t i t i o n  demonstrates 
t h a t  t h e r e  i s  a tendency f o r  such compounds t o  undergo po lycondensa t ion  t y p e  
r e a c t i o n s .  
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