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Some useful material

will be announced  …



What shall we do?

Introduction to organic and biological chemistry. Classes and 
nomenclature of organic compounds. Saturated and unsaturated 
hydrocarbons. SR and AdE reactions.

Feb 19

Aromatic hydrocarbons. Orientation in the aromatic ring. Halogen 
derivatives of hydrocarbons. SN reacions. Alcohols, ethers. 
Polyhydric alcohols.

Mar 4

Carbonyl compounds – aldehydes and ketones. Carbohydrates.Mar 18

Carboxylic acids and their derivatives: amides, nitriles, 
anhydrides. Esters, fats, lipids.

Apr 1

Amines, aminoacids, peptides. Heterocyclic compounds and their 
biological activity.

Apr 15



Amines



The amino group



Amines classification

Primary amine

Secondary amine

Tertiary amine

Amines are organic compounds and functional groups that 
contain a basic nitrogen atom with a lone electronic pair.



Amines classification



Naming aliphatic amines



Naming aliphatic amines

IUPAC nomenclature



Isomerism of amines



Synthesis of amines



Synthesis of amines



Synthesis of amines



Synthesis of amines



Basicity of amines



Basicity of amines



Reactions of amines



Reactions of amines



Reactions of amines

Hofmann elimination



Biologically active amines



Amino acids
and peptides



Amino acids structure



Amino acids structure

Unionized (1) and zwitterionic (2) structures of amino acids



Standard amino acids



Standard amino acids



Peptide bond formation



Polypeptides

Peptides - are short chains of amino 
acid monomers (< 20) linked 
by peptide (amide) bonds

http://en.wikipedia.org/wiki/Amino_acid
http://en.wikipedia.org/wiki/Amino_acid
http://en.wikipedia.org/wiki/Monomer
http://en.wikipedia.org/wiki/Peptide_bond
http://en.wikipedia.org/wiki/Amide


Polypeptides and proteins
Like other biological macromolecules such 
as polysaccharides and nucleic acids, 
proteins are essential parts of organisms and 
participate in virtually every process 
within cells. Many proteins 
are enzymes that catalyze biochemical 
reactions and are vital to metabolism. 
Proteins also have structural or mechanical 
functions, such as actin and myosin in 
muscle and the proteins in the cytoskeleton, 
which form a system of scaffolding that 
maintains cell shape. Other proteins are 
important in cell signaling, immune 
responses, cell adhesion, and the cell cycle. 
Proteins are also necessary in animals' diets, 
since animals cannot synthesize all the 
amino acids they need and must 
obtain essential amino acids from food. 
Through the process of digestion, animals 
break down ingested protein into free amino 
acids that are then used in metabolism. 



Cell Membrane



Proteins
Proteins - are large biological molecules, 
or macromolecules, consisting of one or 
more chains of amino acid residues.

http://en.wikipedia.org/wiki/Biomolecule
http://en.wikipedia.org/wiki/Macromolecule
http://en.wikipedia.org/wiki/Amino_acid


Biologically 
active 

heterocycles



Carboxylic acids derivatives



Pyrrole derivatives - porphyrins



Indole derivatives – tryptophan and LSD



Pyridine derivatives –
vitamin B6, nicotine, cocaine



Imidazole and pyrazole derivatives –
histamine, analgin



Drugs activity and danger



Caffeine – an everyday narcotic



Nucleic Acids
Nucleic acids are polymeric macromolecules, or large biological 

molecules, essential for all known forms of life

The Swiss scientist Friedrich 
Miescher discovered nucleic acids (DNA) 
in 1869. Later, he raises the idea that they 

could be involved in heredity.

http://en.wikipedia.org/wiki/Polymer
http://en.wikipedia.org/wiki/Macromolecules
http://en.wikipedia.org/wiki/Biomolecule
http://en.wikipedia.org/wiki/Biomolecule
http://en.wikipedia.org/wiki/Life
http://en.wikipedia.org/wiki/Switzerland
http://en.wikipedia.org/wiki/Scientist
http://en.wikipedia.org/wiki/Friedrich_Miescher
http://en.wikipedia.org/wiki/Friedrich_Miescher
http://en.wikipedia.org/wiki/DNA
http://en.wikipedia.org/wiki/Heredity


Deoxyribonucleic acid ( DNA )



DNA

Deoxyribonucleic acid (DNA) is a molecule that encodes 
the genetic instructions used in the development and functioning of all 

known living organisms and many viruses. DNA is a nucleic acid

http://en.wikipedia.org/wiki/Molecule
http://en.wikipedia.org/wiki/Genetics
http://en.wikipedia.org/wiki/Organism
http://en.wikipedia.org/wiki/Virus
http://en.wikipedia.org/wiki/Nucleic_acid


DNA



Thank you for your attention !
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