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Experiment 19 — Identification of a Carbonyl Compound by
Preparing its Derivative

—
iy

Carbonyl compounds form crystalline derivatives with 2.4-dinitrophenylhydrazine which can be

Introduction

obtained in relatively pure forms. These crystals have well defined melting points which serve to

identify their parent carbonyl compounds.

Chemicals
2,4-dinitrophenylhydrazine in methanol, ethanol, methanol, carbonyl compound labelled P, Q. R and .
dilute sulphuric acid

Apparatus
Deaker, 100 cm’® measuring cylinder, melting point apparatus, suction filtration apparatus, ice bath

Safety precautions
Methanol solution of 2,4-dinitrophenylhydrazine is flammable and toxic, most organic compounds in
this experiment are flammable, dilute sulphuric acid is corrosive,

Procedures
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Form 7 Chemistry Practical

Experiment 5:
Reactions of Carbonyl Compounds

Introduction                                                     

Carbonyl compounds contain C=O group which is polar in nature because of the difference in electronegativity of carbon and oxygen.  Aldehydes have a hydrogen attached to the carbon of carbonyl group while the ketones have two alkyl groups attached to its carbonyl carbon.  As a result of hydrogen directed linked to the carbonyl group, aldehydes are more susceptible to oxidation than ketones.  Besides, ketones with a methyl group directed attached to the carbonyl carbon are also sensitive towards iodoform test, in which a yellow iodoform will be produced.

Chemicals

potassium dichromate (VI) solution, dilute sulphuric acid, silver (I) nitrate, sodium hydroxide solution, dilute ammonia solution, iodine solution.
Apparatus
Beaker, droppers, test tubes, 100cm3 measuring cylinder

Procedures

(I)
Reducing power of carbonyl compounds

A.
Carry out each of the following tests on three kinds of carbonyl compounds providing:


methanal (as a 40% aqueous solution), propanal and propanone.

Part 1:
With acidified potassium dichromate solution

1.
Prepare a mixture of potassium dichromate (VI) solution and dilute sulphuric acid by adding 2 cm3 of oxidizing agent to the acid.

2.
To about 1 cm3 of the oxidizing solution, add 10 drops of the carbonyl compound.  Shake and observe. Note the relative reaction rate of reaction. Warm if necessary (in water bath). Tabulate your observations and interpretations. Equations should be given whenever appropriate.


Result

	Compound
	Observation
	Interpretation
	Equation

	Methanal
	
	
	

	Propanal
	
	
	

	Propanone
	
	
	


Part 2:
With Tollen’s Reagent

1.
Put 10 drops of silver(I) nitrate solution in a clean test-tube.

2.
Add to this solution 1 drop of NaOH solution followed by drops of dilute ammonia solution until the precipitate just re-dissolves.

3.
Add 5 drops of the carbonyl compound. Warm in a water bath after shaking. Record your results and interpretations in a tabular form.


Result

	Compound
	Observation
	Interpretation
	Equation

	Methanal
	
	
	

	Propanal
	
	
	

	Propanone
	
	
	


(II)
Iodoform Reaction

1.
To 5 drops of the carbonyl compound, add about 1 cm3 of an iodine solution of iodine in aqueous KI, followed by sodium hydroxide solution added dropwise until the brown colour of iodine just discharged.

2.
Warm in a water bath and observe carefully.


Result

	Compound
	Observation
	Interpretation
	Equation

	Methanal
	
	
	

	Propanal
	
	
	

	Propanone
	
	
	


Questions

1.
Bearing in mind the mechanism of nucleophilic addition reaction to unsaturated carbonyl group, predict the relative reactivity of methanal, ethanal and propanone.
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