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Aldehydes and Ketones

Both contain a carbonyl group

± Aldehydes have at least 1 H atom attached to the 
carbonyl C atom, i.e. R1 or R2 = H

± Ketones have two carbon groups attached to the 
carbonyl C atom

± R1 / R2 can be alkyl, alkenyl, alkynyl or aromatic
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Nomenclature

� IUPAC names:
± The parent chain is the longest chain that contains the 

carbonyl group.
± For an aldehyde, change the suffix from ʹe to ʹal; for 

a ketone change the suffix from ʹe to ʹone
± For an unsaturated aldehyde or ketone, show the 

carbon-carbon double bond by changing the infix 
from ʹanʹ to ʹenʹ; the location of the suffix 
determines the numbering pattern.

± For a cyclic molecule in which ʹCHO is bonded to the 
ring, add the suffix ʹcarbaldehyde.



Nomenclature

or formyl









Nomenclature
� Common names

± For aldehydes, the common name is derived from the 
common name of the corresponding carboxylic acid.

± For ketones, name the alkyl or aryl groups bonded to the 
carbonyl carbon and add the word ketone.







Physical Properties

Boiling Points: intermediate between alcohols and 
alkanes, i.e.

Solubility: smaller compounds are soluble in water as 
they are H-bond acceptors, i.e.
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IMF هي BP وحدة من أهم العوامل الي بعتمد عليها ال

Don’t forget this rule : Like dissolve Like





Synthesis of Aldehydes and Ketones

Aldehydes and ketones are commonly 
synthesized from an alcohol by oxidation, i.e.
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Synthesis of Aldehydes and Ketones

The nature of the alcohol and oxidizing agent 
determine the product. Jones reagent oxidizes 1° to an 
acid, 2° alcohol to a ketone.
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Synthesis of Aldehydes and Ketones

PCC reagent oxidizes 1° to an aldehyde.

3° alcohols can not be oxidized.
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Synthesis of Aldehydes and Ketones

Aromatic ketones can be prepared by Friedel-Crafts 
acylation reactions, i.e.
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Synthesis of Aldehydes and Ketones

Finally methyl ketones can be prepared from terminal 
alkynes, i.e.
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The Carbonyl Group

The carbonyl group is:
± A double bond between a C and O atom ? both 

are sp2 hybridized ? trigonal planar geometry
± O is more electronegative ? a polar covalent bond

O
G-G+



The Carbonyl Group

The carbonyl group is:
± Resonance is possible due to the S bond, i.e.
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Nucleophilic (Acyl) Addition Reactions
The carbonyl group is subject to:

The general reaction mechanism is:
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Nucleophilic Addition Reactions

Acids can be used to catalyze the addition of weak 
nucleophiles, i.e.

Note: the product is the same, but the resonant 
structure II enhances the attack of the nucleophile as 
the C has a formal positive charge.





Nucleophilic Addition Reactions
Aldehydes vs. Ketones:
± Generally ketones are less reactive than aldehydes 

due to:
� Steric hindrance at the carbonyl group
� Stability of the carbocation, i.e.

The second alkyl group stabilizes the carbocation making it less 
reactive (i.e. G+ is smaller)
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Reactions of Aldehydes & Ketones

The following pages will deal with the 
nucleophilic addition reactions to carbonyl 
groups based on the nature of the nucleophile.


