Tetrahedron Letters,Vol.26,No.6,pp 695-698,1985 0040-4039/85 $3.00 + .00
Printed in Great Britain ©1985 Pergamon Press Ltd.

PREPARATION OF AN ELECTROPHILIC GLYCINE CATION EQUIVALENT

AND ITS REACTION WITH HETEROATOM NUCLEOPHILES

Martin J. O'Donnell*, William D. Bennett and Robin L. Polt
Department of Chemistry
Indiana-Purdue University at Indianapolis
Indianapolis, IN 46223 USA
Abstract: A variety of heteroatom substituted Schiff base amino esters 4 - 7
are prepared either from the benzophenone imine of glycine ethyl ester (3) or by
reaction of acetate 4 with heteroatom nucleophiles.

The development and application of new and practical methods for the prep-
aration of structurally diversified amino acid derivatives is of fundamental
importance because of the widespread use of these compounds in practically all
areas of the physical and life sciences. During the past several years major
synthetic efforts have focused on the reactions of various nucleophilic amino

acid synthons 1 with electrophilic reagents.l
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In comparison, there are considerably fewer general routes for the preparation
of amino acid derivatives which involve the reaction of nucleophiles with
cationic amino acid synthons 2.2 Such methods would provide direct access to
structural types of amino acid derivatives which cannot be directly prepared via
l. We would like to report the preparation and initial reaction studies of such

a system.
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The stable electrophilic glycine synthon 4 is prepared directly from the

benzophenone imine of glycine ethyl ester }3 by bromination in the presence of

PhpC=N-CHp-COzEt —2ot DME b C=N-CH-COZEt 4 (71%)
NaOAc | -
3 OAc
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2) MeoNH, 0°C [
NMe 2

acetate.4 Other a-~heteroatom-substituted derivatives prepared similarly include
the benzoate 5 and the dimethylamino derivative 5.5’6

A study of the reactions of the stable acetate 4 with various heterocatom
nucleophiles was undertaken to better understand the chemistry of this multi-
functional compound (Table). Alkoxy groups can be readily introduced (entries
1,2,4) by reaction with the neutral alcohol. Use of the stronger nucleophile
ethoxide ion .results in attack at the imine carbon (entry 3) which gives
hydrolysis products. Phenoxy groups are not easily introduced (entries 6 and 7)
although the thiophenoxy derivative is readily prepared by reaction with
thiophenol (entry 8).7 Primary alkyl amines yield the transimination product
(entry 9) resulting from attack at the imine carbon while secondary amines do
not react (entry 10). These results show that the acetate 4 is a sterically
demanding electrophile with multiple potential sites for reaction.

The complimentary routes described from either the imine 3 or the acetate 4
provide ready access to several oxygen-, nitrogen- and sulfur-heteroatom
substituted amino acid derivatives. We are currently exploring the further

reactions and synthetic utility of the compounds reported here.8
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TABLE. Reactions of the Acetate 4 with Heteroatom Nucleophiles.

PhoC=N-CH-CO2Et ——-—NUH PhC=N-CH-CO7Et
éAc &u
4 7
Entry Nu Conditions® Product (vield)®
1 MeOH R,1h 1a (91%)
2 EtOH R,24h 7b (87%)
3 NaOEt EtOH,RT,2h Ph,C=0
4 iPron HOAc(leq),R,96h I1c (65%)
5 tBuOH HOAc(leq) ,R,48h Ph,C=0
6 PhOH iPrOH,HOAc(leq) ,R,24h Ph,C=0+4
7 NaOPh EtOH,RT,24h Ph,C=0
8 PhSH Et,O,RT,1h 74 (95%)
9 nPrNH, EtOH,RT,72h Ph,C=NnPr
10 Me ,NH EtOH,0°C.,24h Ph,C=0

a R = reflux, RT = room temperature.
b Yield of isolated Schiff base derivative 7. All new compounds gave elemental
analyses and proton NMR spectra consistent with the assigned structures.
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