
X2
Electrophilic addition

HX
Electrophilic addition

Ethanolic KOH (reflux)
Elimination



Primary halogenoalkane with ethanolic NH3
Nucleophilic substitution



LiAlH4, dilute acid
Reduction

Ethanolic KCN

X2, UV light
Free radical substitution

Non-primary halogenoalkane with ethanolic NH3

H2O and  H2SO4 catalyst 
Electrophilic addition

Conc. H2SO4
Elimination

NaBH4 in water with methanol
Reduction

Acidified K2Cr2O7
Oxidation

KCN
Nucleophilic addition

Acidified K2Cr2O7
Alcohol, conc. H2SO4 catalyst

Esterification

Dilute H2SO4, H2O or dilute NaOH
Acid/base hydrolysis (reflux)

Alcohol

NH3

H2O
Nucleophilic addition-elimination

Amine
Nucleophilic addition-elimination

Acidified K2Cr2O7  
Oxidation

AQA

Easily 
separated

Nitrile

Primary amine

HalogenoalkaneAlkene

Dihalogenoalkane

Alkane
Alcohol

Aldehyde / Ketone

Hydroxynitrile

N-Substituted amide

Acyl chloride / Acid anhydride           

Primary amide

Ester

Secondary / Tertiary amines and 
quaternary ammonium salts

Carboxylic acid

3.14 ORGANIC SYNTHESIS

Oxidation (reflux)

Nucleophilic substitution

Nucleophilic substitution

Nucleophilic addition-elimination

Nucleophilic addition-elimination

https://bit.ly/pmt-cc 
https://bit.ly/pmt-cchttps://bit.ly/pmt-edu



Organic synthesis 

RCOCl, AlCl3 catalyst
Acylation

Conc. H2SO4, conc. HNO3, below 55oC
Nitration

Tin, conc. HCl, followed by NaOH
Reduction

CH3COCl 
Nucleophilic addition-elimination

Mixtures

Easily 
separated

Filtration

Fractional

AQA

3.14 ORGANIC SYNTHESIS

Benzene

Phenylketone Nitrobenzene

Processes chosen ideally 
have non-hazardous 

reactants or solvents

Used to get from one 
compound to another

Aim for a high 
atom economy Aromatic amine

N-phenylethanamide

https://bit.ly/pmt-cc 
https://bit.ly/pmt-cchttps://bit.ly/pmt-edu


