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SYNTHESIS OF a-AMINOPHOSPHONIC ACIDS SY Pd (0)ALKYLA- 
TION OF DIETHYL AMINOMETHYLPHOSPHONATE SCHIFF BASES 

J.P.GENET*, J.UZIEL and S.JUGE 
Laboratoire de synthese organique chimio et stereo- 
selective E.N.S.C.? 1 1  rue P. et M.Curie 75231 Paris 
France 

Aminoalkyl phosphonic compounds have many i n t e r e s t i n g  b i o l o g i c a l  
p roper t i es :  they are used as herb ic ides ,  a n t i b i o t i c s  and enzyme i n h i -  
b i t o r s .  Several approaches t o  the p repara t i on  o f  a-aminophosphonic 
ac ids  have been reported. One e f f i c i e n t  method us ing  the s c h i f f  base 
o f  d i e t h y l  amino methylphosphonate 1 has been developped, a l l ow ing  
a l k y l a t i o n  a t  t he  a carbon a f t e r  depro tonat ion  us ing  s t rong bases such 
as LDA. In  our cont inu ing  program dea l i ng  w i t h  the synthesis o f  un- 
usual a-aminoacids which r e l i e s  on C-C bond fo rmat ion  by t r a n s i t i o n  
metal catalyzed reac t ions  (l), we repor t  here a method based on the 
palladium-promoted a l k y l a t i o n  o f  d i e t h y l  aminophosphonate s c h i f f  bases 
- 2 and 3 w i t h  r13 -a l l y l  species 5 generated in situ from the a l l y 1  i c  
de r i v a t i  ve 5: 

- 1 R=H R'=Ph - 2 R=H R'=pPhCI 

3 R = R 1 = P h  - 
: 

R \  ,C=N,/ P (OE t l 2  
R '  

\ 

p ( O E t  l 2  
t 
0 

6 - 4 Y = OAc, CI, OC02Et ... - 5 - 
The s c h i f f  bases 2, 3 as t h e i r  l i t h i u m  o r  sodium enolates reac t  

w i t h  a l l y l i c  es te rs  i n  t h e p r e s e n c e  o f  c a t a l y t i c  amounts o f  PdL : the 
most e f f i c i e n t  c a t a l y s t  i s  the preformed Pd(dppe) o r  t h i s  gene?ates 2 in situ from Pd(dba)2 o r  P ~ ( O A C ) ~  by adding 2 equ iv .  o f  DPPE. The 
a -a l ky la ted  products 6 can be r e a d i l y  hydrolyzed (HCI, 4 equiv. ,  24 h, 
r . t )  i n t o  the corresponding a -a l ky la ted  a-aminophosphonic es te rs  7-fl 
i n  6 2 4 4 %  y i e l d s .  For instance, we have prepared the phosphonic ana- 
logues 8 and 11 which are  enzymes i n h i b i t o r s .  

AyNH2 PhvNH2 mNH2 

P (OEt I2 
t 

P(OEtI2 f (OEtI2 

t, 0 0 

- 7 (67% y i e l d )  - 8 (81%) - 9 (80%) - 10 (62%) - 1 1  (84%) 

1 )  J.P.GenEt, S.Juge, S.Achi, S .Mal la r t ,  J.Ruiz-Monte's and G.Levif 
Tetrahedron, 1988, 44, 5263 and references c i t e d  there in .  
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