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Introduction
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• Peptides have varied applications in medicine: in the control

of pain; cancer therapy and infections by pathogens.

• Several peptide drugs are in widespread clinical use,

necessitating their manufacture on a large scale.

• Although natural sources can provide a great variety of

peptides, but their range is limited to what happens to be

naturally available and usually in miniscule amounts.

• The manipulation of biological systems by genetic

engineering is an increasingly sophisticated art, and will no

doubt become the principal means of manufacture of many

natural and unnatural amino acid sequences.

• Peptide synthesis still remains an important avenue for

accessing these peptide based drugs.



Peptide Synthesis
The Key Objectives, the Challenges and the Way Forward
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• Since there is little selectivity in amide bond formations

between free amino acids, there is need for the use of

protecting groups to control the order of amide bond

formation.
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Peptide Synthesis
General Protocol for Peptide Synthesis
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• Every synthetic step in a peptide synthesis involves at least 

three steps:

i. Protection of the amino group of the N-terminal amino

acid and the carboxyl group of the C-terminal amino acid.

ii. Coupling of the two protected amino acids through

activation of the free carboxyl group of one amino acid.

iii. Deprotection of the amino group at the N-terminus and

the carboxyl group at the C-terminus.



Classical Peptide Synthesis
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• The methods employed in peptides synthesis can be

classified into two broad categories. These are the classical

peptide synthesis and solid-phase peptide synthesis.

• The classical methods involve adding reagents to solutions

of growing peptide chains, while solid-phase peptide

syntheses involve adding reagents to growing peptide chains

anchored to a polymer surface.

• Consider the synthesis of a simple tripeptide such as

alanylvalylphenylalanine by the classical method:

• Note that classical peptide synthesis begins at the N-

terminus and ends at the C-terminus of the peptide.



Classical Peptide Synthesis of Ala-Val-Phe
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• The first step is to protect the amino group of alanine as a

carbamate, while the carboxyl groups of valine and

phenylalanine are protected as esters.

• Once the amino acids have been appropriately protected

then they are aptly activated to make the peptide bond.



Classical Peptide Synthesis of Ala-Val-Phe
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• Coupling of the protected alanine and valine residues using

an activating agent such as dicyclohexylcarbodiimide or

conversion to the p-nitrophenyl ester.



Classical Peptide Synthesis of Ala-Val-Phe
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• The carboxyl protecting group of the new dipeptide is

cleaved so as to couple with the last amino acid residue

(phenylalanine). Activation of the carboxyl group of the

valine residue can also be achieved with carbonyl

diimidazole.



Classical Peptide Synthesis of Ala-Val-Phe
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• After the activation of the free carboxylic acid with carbonyl

diimidazole and coupling with phenylalanine, the final

process in the synthesis of the tripeptide (Ala-Val-Phe) is the

removal of all the protecting groups.

• Note that both the benzyl ester and the CBZ group are

cleaved during the hydrogenolysis.



Isolation of Peptides from Nature vs Classical Peptide 
Synthesis 
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• Most biologically active natural peptides are composed of

many amino acid residues linked through peptide bonds. The

isolation of such peptides from nature basically requires an

extraction and purification process.

• The synthesis of peptides by the classical method requires

that each amino acid residue be linked in a prescribed

sequence to avoid formation of unwanted peptides.

• The use of protecting groups to control the sequence of

peptide bond formation significantly increases the costs of

classical peptide synthesis. The isolation of such a peptide

from nature would be much cheaper.

• The length of the peptide may render its synthesis by

classical peptide synthesis too time consuming to be

practicable. It would be much easier to isolate such a peptide

from nature.


