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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 4:
Identification of a Carbonyl Compound by

Preparing
its Derivative
Introduction                                                     

Crystalline derivative of carbonyl compounds (aldehydes and ketones) can be formed by addition-elimination reactions with compounds such as 2,4-dinitrophenylhydrazine.  These derivatives can be isolated in relatively pure forms (which have well defined melting points) by recrystallization.  2,4-dinitrophenylhydrazone derivatives are less soluble and have higher melting points, and therefore they are useful in identification of carbonyl compounds.

Chemicals

2,4-dinitrophenylhydrazine solution (2,4-dinitrophenylhydrazine in methanol), methanol, ethanol, dilute sulphuric acid, carbonyl compounds labeled A, B, C and D.
Apparatus
Beaker, 100cm3 measuring cylinder, melting point apparatus, suction filtration apparatus, ice bath

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

Add 10 drops of the carbonyl compound (refer to Table 1) to 5 cm3 of 2,4-dinitrophenylhydrazine solution in a 50 cm3 beaker.  If crystals are not formed, add about 1cm3 of dilute sulphuric acid.  If the crystals are still not formed, warm the mixture gently, then cool with scratching in ice water.  Filter off the crystals by suction filtration.  While still on suction, wash the crystals with 1 cm3 methanol.
To Recrystallize the derivative crystals from hot ethanol:

(i)
Transfer the crystals to a 100 cm3 beaker standing in a 250 cm3 beaker of hot water.
(ii)
Dissolve the crystals in a minimum amount of hot ethanol.

(iii)
When the crystals have completely dissolved, cool the solution in an ice bath (ice-water 
mixture) until crystals appear.

(iv)
Filter the crystals by suction and rinse the beaker and wash the crystals with a small 
amount of cold ethanol.

Dry the crystals by drawing air through them for a few minutes under suction.  Leave them on a dry watch glass overnight for drying.  Measure the melting point of the crystals obtained.

Table 1
	Group 1, 5, 9, 13
	Carbonyl compound

A

	Group 2, 6, 10
	Carbonyl compound

B

	Group 3, 7, 11
	Carbonyl compound

C

	Group 4, 8, 12
	Carbonyl compound

D


Data Treatment
1.
State the colour of the derivative crystals formed after recrystallization.

2.
Identify the carbonyl compound of your group from the melting point (refer to Table 2).

Table 2

	2,4-dinitrophenylhydrazone derivative of 
	melting point / 0C

	Butanone
	115

	Propanone
	128

	Propanal
	155

	Pentan-3-one
	155

	Ethanal
	168

	4-methylbenzaldehyde
	233

	Benzaldehyde
	237


Questions

1.
Write an equation for the reaction between your carbonyl compound and 2,4-dinitrophenylhydrazine.

2.
If the metling point of your 2,4-dinitrophenylhydrazone derivative was found to be 1550C, suggest how you can confirm whether your carbonyl compound is propanal or pentan-3-one.
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