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A novel acetyl chloride-mediated cascade transformation 

involving three components (benzyl carbamate, ethyl 

glyoxylate and arene nucleophiles) is reported. Aryl 

orthogonally protected α-amino acids are obtained in a one 

pot cascade, using a mild AcOH/AcCl system, via a critical 

autocatalytic dehydration-activation step ensuring an original 

and efficient Friedel−Crafts orchestration.  
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University, 777 Glades Road, Boca Raton, Florida 33431, United 
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† Electronic Supplementary Information (ESI) available: Experimental 

procedures and characterization data. See DOI: 10.1039/c000000x 

Scheme 1. Concept of autocatalysis in AcOH promoting simultaneously both 
condensation and activation steps (steps 1/2) to chloroaminal 5 
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Table 1. Attempts of a one pot synthesis of α-amino esters 8a 

 

entry Solvent, Temperature time (h) % yield 

1 CHCl3, RT  18 9 (57%) 10 (22%) 

2 Ethyl acetate, RT 18 8a (28%) 10 (17%) a 

a Hemiaminal 3 was isolated in 13% yield. 

Fig 1. Experimental kinetic evidence showing the autocatalysis high performance 

 
Reactions were performed with: catalysis A: 1 (1.0 mmol), 2 (1.3 mmol), acetic 
acid (10 mol%) at RT, in chloroform; autocatalysis B: similar reaction condition 
to A with acetyl chloride (2.5 mmol); Conversions are reported using a 
quantitative 1H NMR technique [ref 13] with mesitylene as internal standard.  

Table 2. Optimization for a one pot synthesis of racemic α-amino esters 8a 

 

entry solvent 
Step 1/2 Step 3 

% yield 
time (h) time (h) temp. 

1 CH3CO2Et 9 24 RT 9 
2 CHCl3 12 36 RT 65 
3 CHCl3 12 9 60 oC 82 
4 CH3CN 24 2 RT 74 
5 CH3CN 24 0.5 60 oC 69 
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Table 3. Scope for the synthesis of racemic α-amino esters 8b-l a 

 
a Method A: reaction performed in CHCl3, steps 1/2 for 12 h, Method B: reaction 
performed in CH3CN, step 1/2 for 24 h; both methods are followed by the 
addition of arenes (step 3) for the specified time and temperature; isolated 
yields are reported. b Using excess arenes (3.0 equiv.), the isolated yields for 8b 
and 8h are 60% and 61% respectively. 

c
 Using method B at 60 

o
C for 4 h, 8d was 

isolated in 74% yield (2:1 mixture of regioisomers). d Nucleophile employed is the 
aniline hydrochloric salt. 
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