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m : The preparation of diterbutyl-N (diphenylmethyrcne) aminometlg$Aosphonate 3 in four steps (42% 
overall yield) f&n N-hydroxymethyl phtalimide I is described.Various a substituted a-aminoplmphonic acids 

5 containing f unsatnrated chains have been synthesized by a&$&ion of 3 under phase tran$er 
catalysis with halides, Michael acceptors and palladiwn promoted reactions, followed by mild hydrolysis. 

a-Aminophosphonic acids, the phosphonic analogues of a-aminoacids. are unnatural compounds 

presenting several interesting biological properties.1 It is now well established that 1-aminoalkyl phosphonic 

acids act as substrates or inhibitors of several enxymes involved in the metabolism of aminoacids. These 

important compounds have been synthesized by various routes.3 Among them, the method based on the 

alkylation of nucleophilic pmcmsors such as Schiff bases is one very attractive.4 We have recently described the 

use of anion derived from diethyl-N-(diphenylmethylene) aminomethylphosphonate. However, wider 

applications of these methods ate inhibited by their drastic conditions for the preparation of free a 

aminophosphonic acids. The hydrolysis conditions of diethyl phosphonate group nquiring treatment with pure 

hydrochloric or hydrobromic acid for several hours is incompatible with functionalixed chains. In additiouthe 

mported alternative method of deptotection in the presence of trialkylsilyl halides 5 has been also unsuccessful 

when an allylic side chain is present in the molecuk6 

We describe now an improved method for the preparation of a-aminophosphonic acidsP The 

synthesis involved preparation and alkylation of diterbutyl N-(diphenyhnethylene) aminomethylphosphonate 3. 
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a) Isolated yield : b) q3 palladium electrophiles generated in situ by addition of Pd (0Ac)z and 

aYphe&&osphinoethane or *heny&hosphine. 
This Schiff base is synthesized (scheme) in large scale fmm easily available N-hydroxymethyl phtalimidc 

1, which was converted into the N-bromomethylphtalimide with modifiion of the procedure of Martin 7 using 

PBr3 in &Cl2 (8096 yield).88 When the N-bromomethylphtalimide was reacted with sodium salt of 

diterbutylphosphitc 8b in toluene rcflux for 8 h, diterbutyl N-phtalimidoaminomethyl phosphonatc 2 was 
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obtained (55% yield). However the reaction of potassium salt generated from the tubutylpbosphite with 

KHMDsatOOCaffarded2inaq~d~~yield,c~deproaectionafthepbealimidogwpwithhydrazine 

affcr&ddit&utylamwn&yl~whichwasueatcdwithoutpai&cetioawith~hcnaleiminein 

toluene reflux and diterbutyl-N (diphenylmethylene) aminomethyl phosphonate 3 was isolated as cristalline 

material (42% overall yield from l).’ 

The schiff base was SUbjcctoJ to akyiation lcetian with diffcrmt elt?cmJpti (e.g. halides, Michael 

acceptorslj3palladiumallylspecies). Firstlyetimii3hasbecnalLyluedwithpotassiumhydroxideasbase 

under solid-liquid phase transfer catalysis without solvent in the presence of Aliquat 336 (trioctyl 

methylammo$um chloride) and affonkd tbe mg mtmoal@lated p&ucts in high yields up to 98% 

(entriesl-6). A synthetically useful reaction occum between the bwopbenone Schiff base and u$-unsaturated 

derivatives (e.g. acrylonitrile, methyl acrylatc ) (entries 9 and 10) leading u&r phase transfer catalytic 

conditions to the Michael adducts. The reaction is performed by simply stirring the Schiff base 3 and tbe 

clectrophilic olefim in dichloromcthane in the presence of Aliquat 336 and potassium hydrotp at room 

tcmperatum.Thealkylationhasalsobeca swwsfuuymaliaedwith allylpalladiumelwophiles obtainedin 

situ from Pd (OAc)2. and phosphines as ligand (dppe or TPP) and the comsponding allylic 2,4- 

dichlombarzoaoein~of~~aniond3~fromlithium~y~(artries7and8). 

Thedimbutylprotectingrwpandketimiaeincompowds4canbeeliminatedundermildco~~(HcI1~ 

2h RT ) providing an wxss to fme a aminoacids with unsaturated chains. Thus we have prepawl 2- 

bromoallyl, 2 propargyl, 2-cinnam yl, 2-cyclopentenyl phosphonoglycine. and the phosphonic analogs of 

glutamic acid (entries 3.5.6.89 and IO mspectively). 
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