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Among the different methods for synthesizing optically active a-amino acids, one 
1 of the most attractive involves the use of glycine-cation equivalents. We re- 

port now the use of the substituted morpholine 1 as a chiral glycine template 

in the synthesis of %-amino alcohols and N-methyl a-amino esters. Homochiral 

synthon 1 was quantitatively obtained in a one-pot procedure from N-methyl (R)- 

phenylglycinol,thiophenol and an aqueous solution of glyoxal.2 The crystal 

structure of 1. is shown in Figure 1; 4 of particular siqnificance is the cis- 

arrangement of phenylthio and hydroxy groups, the phenylthio substituent being 

axially oriented. 

Finure 1 Scheme 1 
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Alkyl copper reagents are able to react with amino thioethers in order 

to afford substituted amines. 5 As outlined in Scheme 1, upon condensation with 

butyl copper ( prepared from butyl lithium and CuBr) the heterocyclic amino 

thioether 1 gave rise to two diastereomeric products 2 and 1 resulting predomi- 

nantly from inversion of stereochemistry. In marked contrast, butyl zinc iodide 

reacts exclusively with retention. 6 Reductive cleavage and N-debenzylation of 

hemiketals 2 and 2 led respectively to (S)-(+)- N-methyl 2-amino hexanol 4 

(80% ee) and to its (R)-(-)-enantiomer 5 (>95% ee).7 

The highly stereocontrolled condensation of an organozinc reagent with the 

amino thioether moiety of chiral synthon 1 seems particularly Well suited for the 

synthesis of homochiral a-amino esters. As shown on Scheme 2, hemiketal 5 was 

first oxidized (Swern method) to lactone 1 ; formation of a carbamate by treat- 

ment of lactone 1 by vinyl chloroformiate was followed by an acid-catalyzed 

methanolysis resulting in the formation of the a-amino ester chlorhydrate 8 . 

(a) 

(b) 

(cl 

(d) 

RZnI (R = Pr, i-Bu) or RZnBr (R = CH=CH2, CH2CH=CH2), 4 equiv, THF, 
rt (-20°C for x = CH=CH2), 70-90%. 

(COCl) 2, DMSO, Et3N, -5ooc, 60-80%. 

CH2=CH-CCCCl,CH2C12, reflux, 80-90%. 

HCl, saturated MeOH solution, reflux, 90%. 

Scheme 2 

With saturated alkyl zinc iodides (R = Pr, i-Bu), amino esters S are obtai- 
Q 

nedinenantiomerically pure form." In the case of vinyl zinc bromide, lactone 1 is 

diastereoisomerically pure but partial racemization occurs during the final aci- 

dic treatment leading to 8 with poor enantioselectivity (70% ee). Condensation 

of ally1 zinc bromide with the amino thioether 1 proceeds without stereoselec- 

tivity and the lactone is produced as a 1:l mixture of trans 7 (R = allyl) and -- 

cis 9 diastereoisomers.However nearly complete epimerization of the trans to the -- 
cis isomer can be easily performed in basic medium, leading ultimately to the 

corresponding a-amino ester chlorhydrate 10 With 90% ee (Scheme 3). - 

a 
7 
-- 

b 

(a) r-BuOK, O.lM t-BuOH solution, 40°C, 95%. 

(b) cf (c) and (d) in Scheme 2 

Scheme 3 
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We presume that reactions of synthon 1 with the organ0 zinc reagents 

are proceeding via an iminium ion intermediate (SNl process), as shown on Figure 

2. Nucleophilic addition to this iminium ion leads to an axial anti adduct (with 

regard to the phenyl moiety). 9 The absence of stereoselectivity observed with 

ally1 zinc bromide may be ascribed to the well known reversibility displayed 

by the addition of such reagents lo (thermodynamic control). That synthon 1 is 

an iminium ion precursor is disclosed by its easy and quantitative transformation 

to lactone 11 when treated by magnesium bromide in THF solution : 

On the other hand, the inversion of stereochemistry which was observed in the 

case of the alkyl copper reagent would result from an SN2 pathway between nucleo 

philic butyl copper and synthon 1 (Figure 3).ll 

Figure 2 figure 3 
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