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CARBONYL COMPOUNDS 

ALDEHYDES, KETONES AND CARBOXYLIC ACIDS

INTRODUCTION 

GENERAL METHODS OF PREPARATION 
1. By Oxidation of Alcohols (by K Cr O /H SO )2 2 7 2 4

(b) By N-Bromo Succinimide (NBS) :

(c) Mild Oxidising Agent : 

2. By Ozonolysis of Alkenes : 

3. By Wacker's Process : 

4. By Hydration of Alkynes : 

5. From Grignard Reagent : 

6. Oxidation of Nitroalkane (NEF Reaction) :
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CHEMISTRY 

METHODS OF PREPARATION OF
ALDEHYDES ONLY 

7. By hydrolysis of oximes : 

(i) By Hydroformylation of Alkene (Oxo Reaction) : 

(ii) Rosenmund's Reaction : 

(iii) By Reduction of Alkyl Cyanide (Stephen's Reaction) : 

(iv) By Dry Distillation of Calcium Salts of Fatty Acids : 

METHODS OF PREPARATION OF KETONES 
ONLY 

(i) By Alkaline Hydrolysis of Acetoacetic Ester of its 
Alkyl Derivative 

(ii) By Oppenauer Oxidation : 

(iii) From Dialkyl Cadmium : 

(iv) From Nitriles : 

PHYSICAL PROPERTIES 

Boiling Point and Melting Point : 

Reactivity : 

CHEMICAL PROPERTIES 
(i) Nucleophilic Addition Reactions : 

(ii)Addition of Grignard Reagents : 

(iii) Addition of NH  and its derivatives : 3

ALDEHYDES, KETONES AND CARBOXYLIC ACIDS 
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CHEMISTRY 

AMMONIA DERIVATIVE USED PRODUCT OBTAINED 

STRUCTURE NAME STRUCTURE NAME 

(2) Oxidation Reactions 

(i) by Tollen's reagent 

(ii) by Fehling's Solution 

(i) with strong oxidising agents : 

(ii) by methyl ketones with sodium hypohalite - Haloform
reaction -

ALDEHYDES, KETONES AND CARBOXYLIC ACIDS 
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CHEMISTRY 

(3) Reduction Reactions 

(i) Reduction to alcohols : 

(ii) Reduction to pinacols : 

(iii) Reduction to Hydrocarbons : 

(4) Acidity of a-Hydrogen 

Reaction due to Acidity of a-Hydrogen : 

(a) Aldol condensation : 

(b) Cross Aldol condensation : 

ALDEHYDES, KETONES AND CARBOXYLIC ACIDS 
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CHEMISTRY 

(5) Reactions with Concentrated Alkali Solution

REACTIONS OF ALDEHYDE ONLY 
(i) Reducing Properties : 

With Fehling's solution :

With Benediet's solution :

With Tollens' Reagent :

With mercuric chloride solution : 

(ii) With Schiff's Reagent : 

(iii) Cannizzaro's Reaction :

(iv) Tischenko Reaction : 

REACTIONS OF KETONES ONLY 

(i) With Nitrous Acid : 

(ii) Bimolecular Reduction : 

(iii) With Ammonia : 

Distinguish between Aldehydes and Ketones 

Test Aldehydes Ketones 

BENZALDEHYDE 
1. methods of preparation 

(a) By Oxidation of Toluene : 

ALDEHYDES, KETONES AND CARBOXYLIC ACIDS 
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(b) By Sommeler's Reaction :

(c) By Etard Reaction 

(d) By Gattermann Aldehyde Synthesis : 

(e) By Gattermann Koch Reaction : 

(f) With Benzoic Acid : 

2. PHYSICAL PROPERTIES 

3. CHEMICAL PROPERTIES 
(i) Claisen Condensation : 

(a) With acetaldehyde : 

(b) With acetone : 

(ii) Perkin Reaction : 

(iii) Knoevenagel Reaction : 

(iv) Reaction with N,N-dimethyl aniline : 

(v) Reaction with Nitromethane : 

(vi) Benzoin condensation : 

ALDEHYDES, KETONES AND CARBOXYLIC ACIDS 
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CHEMISTRY 

(vii) Bimolecular reduction :

(viii) With ammonia :

REACTIONS OF BENZENE RING 

(a) Halogenation : 

(b) Nitration : 

(c) Sulphonation : 

CARBOXYLIC ACIDS 

INTRODUCTION 

METHODS OF PREPARATION 

1. By the Oxidation of Alcohols, Aldehydes and Ketones 

2. By Hydrolysis of Cyanides (Nitriles) 

3. By Hydrolysis of Acid Derivatives 

(a) From acyl halides : 

(b) From acid anhydrides : 

(c) From carboxylic esters : 

(d) From acid amides : 

4. By Carboxylation 
(a) Sodium alkoxide or sodium hydroxide : 

ALDEHYDES, KETONES AND CARBOXYLIC ACIDS 
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(b) Alcohols : 

(c) Alkenes (Koch Reaction) : 

5. Arndt-Eistert Reaction : 

6. From Acetacetic Ester : 

7. Grignard reagent : 

PHYSICAL PROPERTIES 

1. Solubility : 

2. Boiling Point (B.P.) : 

3. Melting Point (M.P.) : 

CHEMICAL PROPERTIES 

(1) Reactions due to Alkyl Group : 

Halogenation : 

(2) Due to Acidic Hydrogen : 

(a) Salt formation :

ALDEHYDES, KETONES AND CARBOXYLIC ACIDS 
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CHEMISTRY 

(b) Reaction with ketene : 

(c) Reaction with diazomethane : 

(d) Reaction with alkenes and alkynes : 

(3) Reactions due to (>C=O) Group

(4) Reactions due to (-OH) Group : 
(a) Reaction with phosphours chloride : 

(b) With Thionylchloride : 

(c) Formation of acidamides and alkanenitrile : 

(d) With Hydrazoic acid (Schmidt reaction) : 

(5) Reactions due to (-COOH) Group :

(a) Decarboxylation : 

(b) Kolbe's electrolytic synthesis : 

(c) Hunsdiecker reaction : 

(d) Formation of carbonyl compounds 
     (Dry Distillation of calcium salt) : 

(e) With Manganous oxide : 

(6) Special Reactions of Alkanoic Acids : 

(a) Oxidation : 

(b) Pyrolysis : 

ALDEHYDES, KETONES AND CARBOXYLIC ACIDS 
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SPECIAL FEATURES OF FORMIC ACID 

CHEMICAL PROPERTIES 

Acidity of Aromatic Acids 

PHYSICAL PROPERTIES 

(3) From Dehydroxylation of o-,m-or p-Hydroxybenzoic acid : 

(2) By Oxidation of toluene : 

(1) From Phthalic Acid (Industrial Method : 

BENZOIC ACID (C H COOH)6 5

PREPARATION : 

ALDEHYDES, KETONES AND CARBOXYLIC ACIDS 
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Reactions due to Benzene Ring : (Meta Directing) 
(Electrophilic substitution reaction) 

IMPORTANT POINTS 
(1) Beckmann Rearrangement : 

(2) Decarboxylation of b-keto acids : 

ALDEHYDES, KETONES AND CARBOXYLIC ACIDS 
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(3) Claisen Condensation : 

(4) Comparative reactivity of Acid Derivatives :

MISCELLANEOUS SOLVED EXAMPLES 

ALDEHYDES, KETONES AND CARBOXYLIC ACIDS 
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CHEMISTRY ALDEHYDES, KETONES AND CARBOXYLIC ACIDS 



Daily  Problems Practice

TARGET : IIT-JEE / NEET 
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CHEMISTRY ALDEHYDES, KETONES AND CARBOXYLIC ACIDS 



SOLUTION 
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