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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.

Apr 1

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

Apr 15



Aldehydes 
and ketones



The carbonyl group



The carbonyl group



Aldehydes and Ketones

Ketone - an organic 
compound containing a 

nonterminal carbonyl (C=O) 
group flanked 

by two alkyl groups and 
having the general formula 

RR'C=O.

Aldehyde - an organic 
compound that 
contains the –CHO 
(aldehyde) group.



Structure of the carbonyl group



Naming aldehydes



Naming aldehydes



Naming ketones



Naming aldehydes and ketones



Trivial names of some aldehydes and ketones



Isomerism of aldehydes and ketones



Isomerism of aldehydes and ketones



Physical Properties of 
Aldehydes and Ketones



Important  aldehydes and ketones
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Important  aldehydes and ketones



Synthesis of aldehydes
oxydation by potassium dichromate of pyridinium chlorochromate (PCC)

dehydrogenation by copper under heating



Synthesis of ketones
from secondary alcohols

from calcium salts of carboxylic acids



Reactions of the carbonyl group



Reactions of the carbonyl group



Reactions of the carbonyl group



Reactions of the carbonyl group



Reactions of the carbonyl group



Reactions of the carbonyl group
nucleophilic addition

condensation



Reactions of the carbonyl group

Addition of lithium organic 
compounds and Grignard reactives



Reactions of the carbonyl group - AdN



Reactions of the carbonyl group
oxidation of aldehydes

Iodophorm reaction



Carbohydrates



Representatives of carbohydrates

Cn(H2O)m



Representatives of carbohydrates



Representatives of carbohydrates



Open-chain and cyclic carbohydrates



Open-chain and cyclic carbohydrates



Condensation of carbohydrates
Beta-glycoside

binding



Physiological role of carbohydrates

Monosaccharides are the major source of 
fuel for metabolism, being used both as an 
energy source (glucose being the most 
important in nature) and in biosynthesis. 
When monosaccharides are not 
immediately needed by many cells they 
are often converted to more space efficient 
forms, often polysaccharides. In many 
animals, including humans, this storage 
form is glycogen, especially in liver and 
muscle cells. In plants, starch is used for 
the same purpose. 



Polysaccharides



Disaccharides



Structure of polysaccharides



Structure of polysaccharides



Structure of polysaccharides



Physiological role of polysacharides
Carbohydrates are not necessary building blocks of 
other molecules, and the body can obtain all its 
energy from protein and fats. The brain and 
neurons generally cannot burn fat for energy, but 
use glucose or ketones.
Organisms typically cannot metabolize all types of 
carbohydrate to yield energy. Glucose is a nearly 
universal and accessible source of calories. 
Polysaccharides are also common sources of 
energy. Many organisms can easily break down 
starches into glucose, however, most organisms 
cannot metabolize cellulose or other 
polysaccharides like chitin. These carbohydrates 
types can be metabolized by some bacteria.
Even though these complex carbohydrates are not 
very digestible, they may comprise important 
dietary elements for humans. Called dietary fiber, 
these carbohydrates enhance digestion among 
other benefits. 
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