ORGANIC SYNTHESIS AND ANALYSIS
Answers to end-of-chapter questions

	1.
	a)
	Add sodium carbonate

Ethanoic acid will effervesce

Methyl methanoate will not
	1

1

1

	
	b)
	Warm with ethanoic acid and concentrated sulphuric acid

Propan-1-ol will produce a sweet smell

1-bromopropane will not

OR

Warm with acidified potassium dichromate solution

Propan-1-ol will turn the solution from orange to green

1-bromopropane will not

OR

Warm with dilute sodium hydroxide

Add excess nitric acid

Add aqueous silver nitrate

1-bromopropane will give a cream precipitate

propan-1-ol will not
	1

1

1

1

1

1

1

1

1

	
	c)
	Add water

Propanoyl chloride will give off white fumes

1-chloropropane will not
	1

1

1

	
	d)
	Warm with acidified potassium dichromate solution

Butan-1-ol will turn the solution from orange to green

2-methylpropan-2-ol will not
	1

1

1

	2.
	a)
	For the alkene:

Add bromine

It will decolorise

For the ketone

Add Brady’s reagent (not on syllabus)

Orange precipitate will appear (not on syllabus)
	1

1

1

1

	
	b)
	Add NaBH4
To reduce the ketone to the secondary alcohol

Add concentrated H2SO4
Add heat

To dehydrate the alcohol to an alkene

Add HBr

To convert both alkenes into bromoalkanes
	1

1

1

1

1

1

1


	3.
	a)
	Alcohol
	Observation
	Organic product
	6

	
	
	Butan-1-ol
	Orange ( green
	Butanal and butanoic acid
	

	
	
	Butan-2-ol
	Orange ( green
	Butanone
	

	
	
	2-methylpropan-2-ol
	Stays orange
	n/a
	

	
	b)
	Add Fehling’s solution and heat

Butanal will give a brick red precipitate

Butanone will not

OR

Add Tollen’s reagent and heat

Butanal will give a silver mirror

Butanone will not
	1
1

1

1

1

1

	4.
	a)
	Add tin

And concentrated HCl

Heat and reflux
	1

1

1

	
	b)
	Add concentrated sulphuric acid

Heat
	2

1

	
	c)
	Add potassium dichromate and sulphuric acid

Heat under reflux
	2

1

	
	d)
	Add NaBH4
Then add concentrated sulphuric acid and heat

Then add HBr (this is 3 steps; 2-step synthesis not on syllabus)
	1

3

1

	
	e)
	Add 1-chloropropane

And AlCl3
And warm carefully
	1

1

1


	5.
	a)
	Add KCN in aqueous ethanol

To make butanenitrile

Then add dilute HCl and heat under reflux
	2

1

2

	
	b)
	Split sample into two portions
To one portion add potassium dichromate and dilute sulphuric acid

And heat under reflux

To make ethanoic acid

Then add the other portion of ethanol

Add concentrated sulphuric acid

And heat under reflux
	1
2

1

1

1

1

1

	
	c)
	Add aqueous NaOH and heat
To make ethanol

Then add potassium dichromate and dilute sulphuric acid

Add heat under reflux
	2
1

2

1

	
	d)
	Add chloromethane and aluminium chloride
Add warm carefully

To make methylbenzene

Then add concentrated nitric and sulphuric acids

To make 4-methylnitrobenzene

Then add tin and concentrated hydrochloric acid

And heat under reflux
	2
1

1

2

1

2

1

	
	e)
	Add concentrated nitric and sulphuric acids

To make nitrobenzene

Then add tin and concentrated hydrochloric acid

And heat under reflux
To make phenylamine

Then add ethanoyl chloride
	2
1

2

1

1

1


	6.
	a)
	Add bromine water
Hex-1-ene will decolorise it

Hexane will not
	1
1

1

	
	b)
	Add acidified potassium dichromate and warm
Propan-1-ol will turn it from orange to green

Propanoic acid will not
	1
1

1

	
	c)
	Add acidified potassium dichromate and warm
Then EITHER add Fehling’s solution and warm

Product from propan-1-ol will give a brick-red precipitate

Product from propan-2-ol will not

OR add Tollen’s reagent and heat

Product from propan-1-ol will give a silver mirror

Product from propan-2-ol will not
	1
1

1

1

1

1

1

	
	d)
	Add water and universal indicator and shake
1-aminobutane will turn it blue/purple

butanenitrile will not

OR add ethanoyl chloride

1-aminobutane will give white fumes

butanenitrile will not
	1
1

1

1

1

1

	
	e)
	Add acidified potassium dichromate and warm

ethanal will turn it from orange to green

ethanoic acid will not
	


