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Amino acids 

The amino acids contain at least one amino roup (-NH2) and one acidic functional group. 

The acidic functional group may be either –COOH or –SO3H 

 

On the basis of source 

Classification 

Proteins are bio-polymer of amino acids. When protein are hydrolysed by acids, alkalis or 

enzymes, a mixture of amino acids is obtained. 

1. Protein amino acids      2. Non-Protein amino acids (Example: Sarcosin, Ornithine etc) 

No. Of protein amino acids are 20+2=22 

Except 2 all amino acids are -Amino acids 

Proline and Hydroxy Proline are two imino amino acids 
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On the basis of Growth 

1. Essential amino acids  2. Non-essential amino acids 
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Essential amino acids 
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Lysine (Lys; pI-9.8) 

Histidine 

(His; pI-7.6) 
Methionine 

(Met; pI-5.8) 

Threonine 

(Thr; pI-6.5) 

Those amino acids which can not be synthesised by higher animals, specially human body, 

are called essential amino acids. 



Non-Essential amino acids 

Those amino acids which can be synthesised by human body, are called Non-essential 

amino acids. 

Neutral Amino acids 
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Acidic Amino acids 
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Gabriel Synthesis for amine: 



Gabriel Synthesis for Methionine: 
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DL-Methionine 

Pthalimidomelonic ester 

Diethyl -bromomalonate 

This method, a modification of Gabriel synthesis of amines , uses potassiam pthalimide and 

diethyl –bromomalonate to prepare an imido malonic ester. For example synthesis of DL-

Methionine. 



Gabriel Synthesis for Alanine: 
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Gabriel Synthesis for Glycine: 
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Strecker Synthesis 

Treating an aldehyde with ammonia and hydrogen cyanide produces an -aminonitrile. 

Hydrolysis of nitrile group of the -aminonitrile converts the latter to an -amino acid. 
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Gabriel Synthesis for Tryptophan: 
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Properties of  Amino acids 

 Amino acids have high melting point. 

Amino acids have larger dipole-moment than simple       

 amines or  simple acids. 

Amino acids are less acidic than most carboxylic acids and 

 less basic than most amines. 
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Relative and absolute configuration of -Amino acids  
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At iso-electric point 

Iso-electric Point 

CO2

NH2R

The pH (for every amino acids) at which there is no net migration of amino acids (to 

either cathode or anode) under the influence of an applied electric field, is called Iso-

electric point (pHi) 

Cationic form 

At low pH 

Anionic form 

At high pH 
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Reactions of amino acids involving the amino group 



Reactions of amino acids involving the carboxylic group 



Ninhydrin Test 

Proline and hydroxyproline 

Give yellow colour 

All amino acids give this colour  

after reaction withninhydrin 

except Proline and hydroxyproline 

Give yellow colour 



Mechanism; Ninhydrin Test 



Proteins are bio-polymer of amino acids. When protein are hydrolysed by acids, alkalis or 

enzymes, a mixture of amino acids is obtained. 

Proteins are complex organic nitrogenous substances formed in all type of living organisms are  

composed of C,H,O, N and S in varying contents. In some cases phosphorous and other elements  

such as Cu, Hg, Fe etc may present. 

Protein 

Peptides 
The compound formed by combination of two amino-acids through a peptide bond is called  

a dipeptide. If a third amino-acid joins the dipeptide by forming a peptide bond (new), it is  

called a tripeptide 

Oligo-peptides: A peptide containing (3-10) amino acid residues is called an olig- peptide 

Polypeptides: A peptide containing more than ten amino acid residues is called an polypeptide 

Peptide Bond: The amide linkage formed by the reaction of carbonyl group of one amino acid  

to the amino group of another amino acid is called a peptide bond 

Peptide Bond 



N
C
C
N
C
C

O

O

H

H
R1 H

H
R2

132pm 

Peptide Bond 

One amino acid 
Another amino acid 

Features of Peptide Bond 
1. All the atoms involved in a peptide linkage (-CONH-) are planar. That is ‘C’ and ‘N’ atoms  
are sp2-hybridised. 

2. The carbonyl oxygen atom and the ‘H” atom of ‘NH’ gr are mutually trans. 

3. The lone pair electrons on ‘N’ atom enters in conjugation with adjacent carbonyl (C=O) gr. 
And thereby the ‘C-N’ bond gets double bond character. 
 

 

 

 

 

4. Owing to the double bond character, ‘C-N’ bond in a peptide is shorter and stronger than 

 normal ‘C-N’ single bond. 
5. Due to the double bond character of ‘C-N’ bond, free rotation about this bond is restricted 

And this gives rise to geometrical isomerism. 
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6.The trans form is seen to be about 1000 times more stable than cis form. 
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