Nitrogen Compounds
A-Level Chemistry = Topic 19

What we will cover

A-Level Chemistry

1  Making a primary amine

2 Two ways cyanide adds a carbon

3 | Nitrile routes

amines build nylon

Amines and nitriles

L An

Two ways cyanide adds a carbon

m KCN + halogenoalkane — a nitrile fi (substitution)

m HCN + carbonyl — a hydroxynitrile 2% (addition)
Both add one carbon to the chain.

R-CHy—Br CN~ ——R-CHy—CN  nucleophilic substitution (nitrile)

RoC=0+ HCN —RQC(OH)(CN) nucleophilic addition (hydroxynitrile)

Making a primary amine

lone pair attacks,
Br leaves

R-CHy-Br + :NH; ——R-CHy-NHa+ HBr

An amine % has an —NHy group.
Heat a halogenoalkane 5 {52
with NH3 in ethanol.

The lone pair on N at-
tacks the d+ carbon and
pushes out the halogen —
a nucleophilic substitu-
tion FEiZEL{L. Use excess
NH3.

Nitr n C
L Amines and ni

Nitrile routes

halogenoalkar KCN, ethanol nitrile

hydrolysis | carboxylic acid
(dilute acid)” COOH
R-CH,-Br R-CH,-CN

adds one carbon reduction
(H, catalyst)

A nitrile [i5 is a useful hub:

u hydrolysis 7kfiz — a
carboxylic acid #7#

m reduction i£J5 — an amine
(a longer chain)




Topic 19 — key takeaways

m A base donates its lone pair to H*, so the
more available the pair, the stronger the
base.

m In CH3CH3NH; the ethyl group is
electron-releasing 5 7] (positive
inductive effect).

m It pushes electron density onto N, making
the lone pair more available.

m = ethylamine > ammonia.

Anything pushing elec-
trons onto N strengthens
the base; anything pulling
them away (a benzene
ring) weakens it.

Check yourself

o Amines

halogenoalkane + NHs;
nucleophilic substitution

e Hydrolysis

nitrile — carboxylic acid

o Nitriles

KCN substitutes; HCN adds —
both add a carbon

o Reduction

nitrile — amine; amines build
nylon

What attacks the carbon when NHj3
makes an amine?

Which reagent turns a halogenoalkane
into a nitrile?

Hydrolysing a nitrile gives which func-
tional group?

What does reducing a nitrile give?

Answers 1. the lone pair on nitrogen 2. KCN
amine

3. a carboxylic acid (—COOH) 4. an




