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SYNTHETIC COMMUNICATIONS, 26(20), 3865-3868 ( 1996) 

SYNTHESIS OF AROMATIC AMINO ACID AMIDES 

David J. Age? and Indra Prakashb 

aNSC Technologies 
%'he NutraSweet Kelco Company 
Units of Monsanto 
601 E. Kensington Road 
Mount Prospect, Illinois 60056 

ABSTRACT: Aromatic amino esters, in toluene or water, react with aqueous 

ammonium hydroxide to give moderate to high yields of the corresponding amides. 

Amino acid amides are important precursors in the synthesis of 

cholecystokinin analogs,l gastrin analogs,2 cacitonin gene related peptides 

(CGRP),3 renin inhibitors: antibacterial and antiviral agents? metalloproteinase 

inhibitors: anticonvulsants? sweeteners8 and agrochemical fungicides9 General 

methods for the preparation of the amino acid amides involves either amination of 

the activated carboxylic acid of N-protected amino acids10 or amino ester 

hydrochlorides with methanolic ammonia.11 The former method involves several 

steps and is time consuming, whereas in the latter case, the reaction is slow and 

takes several days. They are also prepared by the DCC coupling of the N-protected 

amino acids with protected amines,12 or by the hydrolysis of amino nitriles.l3 

There is also a report for the synthesis of L-phenylalanine amide from L- 

3865 

Copyright 0 1996 by Marcel Dekker, Inc. 

D
ow

nl
oa

de
d 

by
 [

Y
al

e 
U

ni
ve

rs
ity

 L
ib

ra
ry

] 
at

 0
6:

42
 0

4 
A

ug
us

t 2
01

3 



3866 AGER AND PRAKASH 

phenylalanine using resin and either aqueous ammonia or ammonia gas.14 This 

reaction in our hands gave only the ammonium salt of L-phenylalanine. The= m 

no efficient methods high yielding methods for the preparation of aromatic amino 

acids amides and our interest in aromatic amino acids amides prompted us to look 

for the efficient, simple and high yield methods and now we wish to report that. 

The procedure described herein is also applicable to amino acids with alkyl side 

chains.'5 

Treatment of the methyl esters of L-phenylalanine and L-phenylglycine in 

toluene with aqueous ammonium hydroxide gave high yields of corresponding 

amino acid amides. A small amount of the amino acids was formed due to the 

hydrolysis of amino acid esters. In case of L-tyrosine, the reaction was canied out 

in water. 

aq.NH40H 

NH2 
RYc02cH3 NH2 

1 2 

R=Ph, PhCH2, p-HOC&CH2 

The procedure is straightforward and does not require the usage of "exotic" 

reagents. 

EXPERIMENTAL SECTION 

The melting points are uncorrected. 1H NMR spectra were recorded on a 

GE 300 spectrometer in @.O/NaOD using TMS as internal standard. Mass spectra 

were recorded on Finnigan SSQ 70. The optical purity was checked by chiral hplc. 

L-Phenylalaninamide: 

To a solution of phenylalanine methyl ester in toluene ( 100 mL, 12% wt/wt%, 

0.067 mol) was added ammonium hydroxide (25 mL, 28%) and the mixture was 
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AROMATIC AMINO ACID AMIDES 3867 

stirred at mom temperature for 16 hours. The completion of the reaction was 

checked by tlc. The mixture was evaporated to dryness. The residual solid was 

heated with ethyl acetate (185 mL) and filtered. The ethyl acetate layer was 

evaporated to dryness to give 7.8 g (71%) of white solid, mp 92-93OC [lit.lo mp 

90-91 "3.l7 

L-Phenylglycinamide: 

This reaction was carried out as above: yield, 79% ; white solid, mp 137-138OC 

[lit.16 mp 134-135°].17 

L-Tyrosinamide: 

To a slurry of L-tyrosine methyl ester ( 1.95 g, 0. Olmol) in water was added 

ammonium hydroxide (25 mL, 28%) and the mixture was stirred at room 

temperature for 16 hours. A clear solution was obtained. The completion of the 

reaction was checked by tlc. The mixture was evaporated to dryness to give 1.7 g 

(94%) of white solid, mp 153-155 OC [ lit.ll mp 154 '1.17 
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