Exercise walk-through

Characteristic organic reactions = 29.2

eXercise



Exercise walk-through

You must be able to

m classify reactions as addition, substitution, elimination, hydrolysis, condensation,
oxidation, reduction or polymerisation

m classify reagents as electrophiles FEH iR 7, nucleophiles %K 7 or free
radicals HHE

m describe the two new mechanism types: electrophilic substitution and
addition—elimination



Exercise walk-through

Method — Naming the reaction type

m electrophilic substitution — an electrophile replaces an H on a benzene ring
(e.g. nitration).

= nucleophilic substitution — a nucleophile replaces a leaving group (e.g. OH™ +
halogenoalkane).

m addition — a 7 bond opens and two groups add on (e.g. Bra + alkene).

m addition—elimination — a group adds, then a small molecule leaves (e.g.
2,4-DNPH, acyl chlorides).

Reagent types: electrophile = electron-pair acceptor; nucleophile = electron-pair
donor; radical = species with an unpaired electron.



Method — Naming the reaction type

NO, NO,
1. ring attacks unstable 2. lose H:

the electrophile intermediate ring restored



Method — Naming the reaction type

4 chlorobenzene
Cly, AlCI;3

_» nitrobenzene
HNOs/H2S04

cdsCl, AI\EIg hvlb
Hy, Ni methylbenzene
cyclohexane(addition)
CH3COCl, AlClI3

¥ phenyl ketone

Characteristic reactions of the benzene ring



Exercise walk-through

Practice 2.1 = 1 mark

State what is meant by an electrophile.



Exercise walk-through

Solution 2.1

Worked steps

an electron-pair acceptor / a species that is attracted to a region of high electron
density (B1).



Exercise walk-through

Practice 2.2 = 1 mark

Classify the reaction of bromine with ethene (an alkene).



Exercise walk-through

Solution 2.2

I Method: Naming the reaction type

Worked steps

electrophilic addition (B1).



Exercise walk-through

Exam-style 3.1 = 1 mark

The reaction of OH™ with bromoethane is best classified as:

A electrophilic addition

B nucleophilic substitution
C electrophilic substitution
D

free-radical substitution



Exercise walk-through

Solution 3.1

Method: Naming the reaction type

A electrophilic addition
B nucleophilic substitution (/]
C electrophilic substitution

D free-radical substitution

Worked steps

B. OH™ is a nucleophile and it replaces the bromine — nucleophilic substitution.



Exercise walk-through

Exam-style 3.2 = 1 mark

Which species is a nucleophile?
A NOj

B H

C :NHj3

D CI°



Exercise walk-through

Solution 3.2

Method: Naming the reaction type

A NOJ
B H
C :NH3

D CI*

Worked steps

C. :NHs has a lone pair to donate — a nucleophile.



Exercise walk-through

Exam-style 3.3 = 3 marks

For each reaction, name the type and the reagent class:
(a) benzene + NOJ — nitrobenzene + H™

(b) ethene + Bry — 1,2-dibromoethane

(c) an ester + water — a carboxylic acid 4 an alcohol



Exercise walk-through

Solution 3.3

| Method: Naming the reaction type

Worked steps

(a) electrophilic substitution; electrophile (B1
(b) (electrophilic) addition; electrophile (B1
(c) hydrolysis (substitution); water/nucleophile (B1.



Exercise walk-through

Exam-style 3.4 = 2 marks

Explain why benzene undergoes substitution rather than addition, unlike an alkene.



Exercise walk-through

Solution 3.4

| Method: Naming the reaction type

Worked steps

benzene's delocalised 7 system is very stable (M1); substitution keeps the stable ring
intact, whereas addition would destroy the delocalisation, so substitution is favoured
Al).



