
CARBONYL COMPOUNDS 

Nomenclature Of Carbonyl Compounds 

Aliphatic aldehydes are named by replacing the "-e" in the parent alkane name with "-al". The 
aldehyde carbon is always considered carbon 1, so a number is not needed to indicate its 
position.  

If the aldehyde group is attached to Alicyclic or Aromatic ring, the suffix "-carbaldehyde" is 
used. 

 

 

In the IUPAC system, Ketones are named by replacing the "-e" of the parent alkane with "-
one". Preceded by a number indicating the position of the carbonyl group (C=O). Start 
numbering from the end closest to the carbonyl group.  

 

 

 

 



Structure of carbonyl group 

 

 

 
 



Reactivity of carbonyl group 
 

 

Methods of Preparation of Aldehydes 

1. Preparation from Acid chlorides 
 

 



 
2. Preparation from 1,3-dithiane 

 

 

Methods of Preparation of Ketones 

1. Preparation of Ketones 

 
 

 
 
 
 
 



2. Preparation from nitriles or Cyanides 
 

 
 

3. Preparation from carboxylic acids 

 

Chemical reactions  

a) Addition with NaHSO3 

 



b) Addition with Hydrogen Cyanide (HCN) 

 

 

 

c) Reaction with Grignard’s reagent 
 

 
 



B. Nucleophilic addition followed by elimination reactions  

a) Reactions with hydroxylamine 

 

 
b) Reactions with phenyl hydrazine 

 
 
 
c) Reactions with 2,4 DNP 
 
Carbonyl compounds are simply mixed with an acid solution of 2,4 DNP in methanol. 

yields 2,4-dinitrophenylhydrazones.  

 

 

 

 

 

 

 



C) Reduction reactions  
 

a) Clemmensen’s reduction  

 
 
 
b) Wolf–Kishner’s reduction 

 

 
 
 
 
 
 
 
 
 
 



c) Reduction with LiAlH4  

 

 
 

d) Reduction with NaBH4 

 
 

e) Meerwein–Ponndorf–Verley (MPV) reduction 
 

Reduction of ketones and aldehydes to their corresponding alcohols utilizing aluminium 

alkoxide as catalyst in the presence of a sacrificial alcohol. 

 



NAMED REACTIONS 

a) Aldol Condensation 

 

Mechanism 

 

b) Cannizzaro reaction 

 

 

 

 



Mechanism 

 

c) Perkin reaction 

 

Mechanism 

 

 

 



 

d) Benzoin condensation 

 

Mechanism 

 

 



 

e) Haloform reaction:  

 

Mechanism  

 



f) Baeyer-Villiger oxidation 

 

 

g) Knoevenagel reaction  

 



 

Analysis of aldehydes and ketones  

a) 2,4-DNPH test  

2,4-DNPH test is a common test for identifying aldehydes and ketones. The reaction of 

2,4-dinitrophenylhydrazine (2,4-DNP) with aldehydes or ketones results in the formation 

of a 2,4-dinitrophenylhydrazone which appears as yellow to orange coloured precipitate. 

 

 

b) Tollen's test 

Tollen’s test is also known as the silver mirror test, It is used to distinguish aldehydes and 

ketones. The diamine silver (I) complex oxidizes the aldehyde to a carboxylate ion during 

the reaction silver (I) is reduced to elemental silver (0). The elemental silver deposits on 

the inner surface of the test tube which is called as "silver mirror". 

 

Preparation of Tollen’s reagent: 

Few drops of dilute sodium hydroxide are added to some aqueous 0.1 M silver nitrate. 

The -OH- ions convert the silver aquo complex form into silver (I) oxide Ag2O which 

precipitates from the solution as a brown solid. 

 



Sufficient aqueous ammonia is added to dissolve the brown silver (I) oxide. The resulting 

solution contains the [Ag(NH3)2]+ 

 

c) Fehling test 

Fehling's test is used to identify the presence of reducing sugars and aldehydes. Fehling's 

solution is prepared by combining two separate solutions. They are Fehling's A and 

Fehling's B  

Fehling's A is blue coloured aqueous solution of copper (II) sulphate 

Fehling's B which is a colorless solution of aqueous potassium sodium tartrate (also 

known as Rochelle salt) made strongly alkaline with NaOH. 

Aldehydes reacts with Fehling's solution and the mixture is heated. The bistartratocuprate 

(II) complex oxidizes the aldehyde to a carboxylate anion. During the reaction the copper 

(II) ions of the complex are reduced to copper (I) ions which are red in colour.  

 

d) Schiff’s test  

This is the qualitative test used for detection of aldehyde functional group. Aldehyde when 

treated with decolourized Schiff’s reagent turns to purple or magenta colour confirms the 

presence of aldehydes.  

e) Haloform test 

 

 

 

 
 


