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Abstract: Schiff base and amidine esters 3 are alkylated and then hydrolyzed to yield N-alkyl amino acids 
4 in 41-75% yield with high to complete retention of optical activity. 

The utilization of natural as well as unnatural amino acids continues to grow in practically all areas 

of the physical and life sciences. N-alkyl amino acids are an important class of amino acids: as 

biologically active species,2 in the preparation of peptide analogs3 and in conformational studies of 

peptides. The major method for the preparation of the N-alkyl amino acids involves alkylation (NaH, RX) 

of a suitably protected amino nitrogen (t-butyloxcarbonyl, Boc, or benzyloxycarbonyl, Cbz).5 Several other 

methods of interest have been reported recently.6 

We would like to report our preliminary findings on an alternate route to N-alkyl amino acids which 

involves nitrogen alkylation of imine-type derivatives with electrophiles. This procedure is analogous to 

the Decker reaction7 for conversion of a primary into a secondary amine by alkylation of the in-situ 

generated Schiff 
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derived from alkyl amines because of the electron-withdrawing ester group. On the other hand, amidines 

zg should be more reactive than 1 since amidines are considerably more basic than Schiff bases.lO Indeed, 

initial experiments with alkylation of 1 (Ar = 4-ClC8H4) under typical Decker conditions (Me2S04, PhCH3, 

reflux, one hour) yielded recovered starting material whereas a 58% overall yield of N-methylphenylalanine 

was obtained by alkylation of the amidine 2 followed by hydrolysis (Table, entry 5). The Schiff bases 1 

can be successfully alkylated either by increasing the reaction time (entries 1 and 2) or by using a more 

reactive electrophile such as methyl trifluoromethanesulfonate l1 (MeOTf) (entry 3). Two reactions of note 

are the preparation of N-ethylphenylalanine (entry 7) and the N-methylation of a sterically demandinga- 

methyl amino acid derivative (entry 11). 

The effect of the type of starting substrate as well as the reaction conditions on the extent of 

racemization of an optically active amino acid derivative are illustrated in the Table. In general, better 

results are obtained by using the more reactive amidines with either dimethyl sulfate and short reaction 

times in refluxing toluene (entries 5 and 8) or with methyl triflate in methylene chloride at room 

temperature (entry 6). Although the reported one-pot procedure for the preparation of amidine esters such 

as 2 (amino acid, excess dimethylformamide dimethylacetal, refluxJg is convenient, it results in nearly _ 

complete loss of stereochemical integrity when an optically active amino acid is used (entry 4). This 

problem is overcome by initial preparation of the amino ester followed by reaction with dimethyl- 

formamide dimethylacetal under mild conditions. The resulting amidine ester is then alkylated 

immediately. Such a procedure avoids high temperature and long reaction times under which the basic 

amidines can racemize. 

Phenylglycine is known to undergo racemization readily because of the electron-withdrawing phenyl 

group attached directly to the cr-carbon12 and should, therefore, provide a rigorous test for racemization 

with any N-methylation procedure. While methylation with dimethyl sulfate results in extensive 

racemization (entry 12), the use of methyl triflate with the amidine in methylene chloride at room 

temperature (entries 13 and 14) results in high to complete retention of configuration in the product, N- 

methyl phenylglycinel3 and, therefore, represents the best conditions for the preparation of N-methyl 

amino acids using this method. 
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