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Learning Outcomes

At the end of this lesson, students will be able to describe

• Carbonyl Compounds

• Aldehydes and Ketones

• Naming of Aldehydes and Ketones

• Preparation of Aldehydes

• Preparation of Ketones



Objective

The objective of this course is to give to the

students of pharmacy the basic knowledge about

the organic chemistry.
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Carbonyl compounds

❖ Carbonyl compounds are everywhere.

❖ Most biological molecules, pharmaceutical agents, and

chemicals contain carbonyl groups.

❖ Citric acid, found in lemons and oranges; Acetaminophen;

❖ Dacron, the polyester material used in clothing

❖ All contain different kinds of carbonyl groups, All contain

an acyl group (R–C=O) bonded to another substituent.
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Kinds of Carbonyl compounds
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Kinds of Carbonyl compounds 
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Aldehydes and Ketones

✓Aldehydes (RCHO) and ketones (R2CO) are among the

most widely occurring of all compounds and are

characterized by the carbonyl functional group (C=O).

✓These compounds occur widely in nature as intermediates

in metabolism and biosynthesis.

✓They are also present in chemicals, as solvents, monomers,

adhesives, agrichemicals and pharmaceuticals.
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Naming of Aldehydes

✓ Aldehydes are named by replacing the terminal -e of

the corresponding alkane name with –al.

✓ The parent chain must contain the -CHO group.

✓ The -CHO carbon is numbered as C1.
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Naming of Aldehydes

For cyclic aldehydes in which the -CHO group is

directly attached to a ring, the suffix -carbaldehyde is

used.
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Naming of Ketones

❖Ketones are named by replacing the terminal -e of the

corresponding alkane name with -one.

❖The parent chain is the longest one that contains the ketone

group, and the numbering begins at the end nearer the

carbonyl carbon.
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Aldehydes and Ketones as Substituents

❖The R–C=O as a substituent is an acyl group is used with

the suffix -yl from the root of the carboxylic acid

❖CH3CO: acetyl; CHO: formyl; C6H5CO: benzoyl

❖The prefix oxo- is used if other functional groups are

present and the doubly bonded oxygen is labeled as a

substituent on a parent chain.
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Preparation of Aldehydes
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1. Oxidation of Primary Alcohols
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2. Oxidation of Methyl benzenes
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3. Reduction of acid chlorides
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4. Reimer-Tiemann reaction: Phenolic aldehydes

Treatment of a phenol with chloroform and aqueous

hydroxide introduces an aldehyde group (R-CHO) into

the aromatic ring, generally ortho to the OH group.

This reaction is known as the Reimer-Tiemann reaction.

A substituted benzal chloride is initially formed, but is 

hydrolyzed by the alkaline reaction medium.
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Preparation of Ketones
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1. Oxidation of Secondary Alcohols
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2. Friedel-Crafts acylation
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3. Reaction of acid chlorides with 

organocadmium compounds
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4. Acetoacetic ester synthesis

One of the most valuable methods of preparing ketones makes use

of ethyl acetoacetate (acetoacetic ester), CH3COCH2COOC2H5

and is called the acetoacetic ester synthesis of ketones.
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