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SYNTHESIS OF a-AMINOPHOSPIIONI C ESTERS BY SOLID-LIQUI D 
PHASE TRANSFER CATALYSIS 

J.P.GENET*, J.UZIEL, Y.JANIN, A.M.TOUZIN and S.JUGE 
Laboratoire de synthese organique chimio et s E & I  
s&lective E.N.S.C.P 1 1  rue P. et M.Curie 75231 Paris 
France 

(1-aminoalky1)phosphonic ac ids  a re  impor tan t  amino ac ids  w i t h  
i n t e r e s t i n g  b i o l o g i c a l  p r o p e r t i e s  ( 1 ) .  They a re  a v a i l a b l e  by va r ious  
procedures (2) .  However, a p o t e n t i a l l y  e f f i c i e n t  and d i r e c t  r o u t e  n o t  
very  we l l  documented i s  the use o f  s c h i f f  bases de r i ved  from d i e t h y l -  
aminomethylphosphonate. These subs t ra tes  have been used t o  prepare 
a - a l k y l a t e d  phosphonic aminoacids us ing  s t r o n g  bases under anhydrous 
cond i t i ons  ( 3 ) .  We repor t  here a simple method us ing  s o l i d - l i q u i d  
phase t r a n s f e r  c a t a l y s i s  (PTC) as we1 1 as sol id -1 i q u i d  PTC w i thou t  
so 1 ven t : 

0 

1 R =R =Ph - 1 2  
2 Rl=H R =pCIPh 2 - 

0 

3 - 

0 

4 - 

The successful u t i l i s a t i o n  of A l i q u a t  336 i n  PTCwhich i s  a non- 
s o l i d  quaternary ammonium s a l t  l e d  us t o  i n v e s t i g a t e  the  a l k y l a t i o n  
r e a c t i o n  o f  1 wi thou t  so lvent .  I n  f a c t  t he  r e a c t i o n  proceed w i t h  
methyl i od ide  o r  a l l y l ,  p ropa rgy l ,  a l k y l ,  benzyl bromides i n  ve ry  good 
y i e l d s  (70-9OrS) w i t h  exc lus i ve  fo rma t ion  o f  t he  monoalkylated p ro -  
ducts .  Lhder these cond i t i ons  a ld im ine  2 and a l l y 1  bromide g i v e  o n l y  
the d i a l l y l a t e d  product w i t h  a poor y i e l d  o f  300. The descr ibed proce- 
dure prov ides a simple and inexpensive method for the syn thes i s  o f  
a-a 1 ky 1 am i nophosphon i c e s t e r s  4. 
1-a) D.Redmore "Topics i n  phosFhorus chemist ry"  E . J . G r i f f i t h  and M. 
Grayson, Ed.Vol. 8, John Wiley and Sons, N.Y., 1976; b )  K.A.Petrov, 
V.A.Chauzov and T.S.Erokhina, Russ.Chem.Rev., 1974, 43, 984; c )  P.Ka- 
f a r s k i  and P.Mastarlerz "Aminophosphonates: Na tu ra l  occurence, b i o -  
chemist ry  and b i o l o g i c a l  p roper t i es "  B e i t r a g e  zu r  Wirkstof forshung,  
H e f t  21, B e r l i n ,  1984. 
2-For some recent  synthes is  see: a )  C.Yuan and Y . Q i ,  Synthesis, 1986, 
821; b )  R.Huber and A.Vasella, HeIv.Chim.Acta, 1987, 70, 144 and 
references c i t e d  the re in .  
3-a) A.Dehnel and G.Lavie l le ,  Bull.Soc.Chim., France, 1978, I I ,  95; 
b )  U.Sch6llkopf and R.Schiitze, L ieb igs  Ann.Chem., 1987, 45. 
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