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ABSTRACT 

Amino acids are critical to life, and have many functions in metabolism. One particularly important function 

is to serve as the building blocks of proteins, which are linear chains of amino acids. This article discusses the 

synthesis of useful amino acids from aspartic acid as a starting material. The synthesized compounds were 

characterized by proton NMR in the latter parts of the study. 
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INTRODUCTION 

Amino acids are molecules containing an amine group, a carboxylic acid group and a side-chain that varies 

between different amino acids. The key elements of an amino acid are carbon, hydrogen, oxygen, and nitrogen. 

They are particularly important in biochemistry, where the term usually refers to alpha-amino acids. 

An alpha-amino acid has the generic formula H2NCHRCOOH, where R is an organic substituent; the amino 

group is attached to the carbon atom immediately adjacent to the carboxylate group (the α–carbon). Other types of 

amino acid exist when the amino group is attached to a different carbon atom; for example, in gamma-amino acids 

(such as gamma-amino-butyric acid) the carbon atom to which the amino group attaches is separated from the 

carboxylate group by two other carbon atoms. The various alpha-amino acids differ in which side-chain (R-group) 

is attached to their alpha carbon, and can vary in size from just one hydrogen atom in glycine to a large heterocyclic 

group in tryptophan. 

Amino acids are critical to life, and have many functions in metabolism. One particularly important function 

is to serve as the building blocks of proteins, which are linear chains of amino acids. Amino acids can be linked 

together in varying sequences to form a vast variety of proteins. Twenty-two amino acids are naturally incorporated 

into polypeptides and are called proteinogenic or standard amino acids. Of these, 20 are encoded by the universal 

genetic code. Eight standard amino acids are called "essential" for humans because they cannot be created from 

other compounds by the human body, and so must be taken in as food. 

Due to their central role in biochemistry, amino acids are important in nutrition and are commonly used 

in food technology and industry. In industry, applications include the production of biodegradable plastics, drugs, 

and chiral catalysts. 

Present work: Because of their importance in organic synthesis due to the presence of different functional groups, 

inbuilt chirality and cost effective nature, we are interested to start the synthesis part by using amino acids as our 

starting material.  

Synthetic strategy: 

 

 

 

 

 
Experimental section: The preparation of N- Cbz –L-Aspartic Acid  β– methyl Ester 3 is carried out from 

commercially available material L-Aspartic Acid 1.The Esterification of L-Aspartic Acid using SOCl2 in Methanol 
1and protection of Amine functionality using Cbz-cl and Na2CO3 in Dioxane2gave compound 3 in 63% yield. 
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Step1: 

L-Aspartic Acid β-Methyl ester Hydrochloride2: 

 

 

 

 

 

To 27 ml of methanol cooled to -10oC were added 3.86 ml of SOCl2 and 5g of L-Aspartic acid 1. A clear 

solution was obtained on slowly warming to room temperature. After standing for 25 minutes, at this temperature 

75 ml of absolute ether was added. Upon cooling and shaking, the hydrochloride of L-Aspartic Acid β-methyl ester 

crystallised in colourless needles. It was filtered immediately and washed carefully with absolute ether. Yield 5.03g 

(92%). m.p.174-177°C. The crude product was used in the next step without any further purification. 

 

Step.2.N-Cbz-L-Aspartic acid β- methyl ester 3: 

 

 

 

 

 

 

To a stirred solution of L-Aspartic acid β- methyl ester Hydrochloride 2 (5.03 g, 34.4 m.mol) in 76 ml of 

water and 35 ml of dioxane was added Na2CO3 (3.6 g, 34.4 m.mol) at 0oC, followed by benzyl chloroformate (5.93 

g, 34.74 m.mol) in 42 ml dioxane for 2-3 h. The reaction mixture was stirred at room temperature overnight. The 

solution was extracted with ethyl acetate (50 ml). The aqueous layer was acidified to pH 2 with 6 N HCl. The 

product was extracted with ethyl acetate (2 X 50 ml). The organic layer was washed with brine and dried over 

Na2SO4. The solution was passed through a short pad of silica gel (hexanes: EtOAc 1 :1) and concentrated to 

provide 6.1 g (63%) of 3 as semi-solid. 1H NMR (CDCl3): δ  2.63 (d, J=5.66 Hz, 2 H, CH2CHN), 3.67 (s, 3 H, 

CO2CH3), 4.07-3.95 (m, 1 H, CHN), 5.07 (s, 2 H, CH2Ph), 5.52 (d, J =6.9 Hz, 1 H, NH), 7.37-7.27 ppm (m, 5 H, 

Harom.).  

CONCLUSION 

In summary, we have synthesised a useful amino acid derivative with a free acid functional group, a 

protected amine and ester groups which can be further utilised in the synthesis of  peptides (by coupling with free 

amine of another amino acid) or in the organic synthesis.  
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