Halogenoalkanes
General formula;
Structures;

Physical properties;

C – X bonds are polar but not enough to make them soluble in water.

Intermolecular forces exist in the form of dipole-dipole interactions.
They mix well with hydrocarbons and are often used as dry-cleaning products.

Boiling temperatures of 1-halogenoalkanes/K

	parent alkane
	F
	Cl
	Br
	I

	methane
	195
	249
	277
	316

	ethane
	235
	285
	312
	345

	propane
	276
	320
	344
	376

	butane
	306
	351
	374
	403


Boiling points are higher than for the unhalogenated species due to their higher relative molecular masses and polarity.

Reactions;

X is more electronegative than C so the slightly positive carbon atom is attacked by ______________. Halogenoalkanes can undergo nucleophilic substitution or elimination reactions.
C – X becomes less polar as you move down the halogens group.
C – X also becomes weaker as you move down the group.

C – I is more reactive than C – F.

	Bond
	BE/kJmol-1
	C – Cl
	346

	C – F
	467
	C – Br
	290

	C – H
	413
	C - I
	228


Nucleophilic substitution

Mechanism;

The nucleophile attaches itself to the C atom causing X to leave as a halide ion.

Reaction with aqueous sodium hydroxide;

A hydrolysis reaction occurs at room temperature in an ethanol solvent.

R-X + OH- 
ROH + X-
Bromoethane + OH- 
ethanol + Br-
The same reaction occurs in water but much more slowly.

C2H5Br + H2O  
    C2H5Br + HBr

A test to find out what X is;

If you add silver nitrate in ethanol at the end of the reaction a precipitate will form.

White = chloride ions, Cream = bromide ions, Yellow = iodide ions.

The same reaction can be used to measure the rate of the reaction.

AgNO3 (aq) + X-(aq) 

AgX(s) + NO3-(aq)
Reaction with Ammonia

When halogenoalkanes are reacted with excess concentrated ammonia under pressure, a primary amine (RNH2) is produced.



1)This equation represents the hyrolysis of a halogenoalkane by sodium hydroxide solution:

R – X + OH- 

ROH + X-
i) why is the reaction carried out in ethanol

ii) what is the nucleophile

iii) why is this substitution?

iv) which is the leaving group?

v) which would be the fastest reaction, X= F, Cl or I?

2) Draw the displayed formula for each of the following halogenoalkanes, name them and say whether they are primary, secondary or tertiary.

CH3CH2CH2CH2I



CH3CHBrCH3
CH2ClCH2CH2CH3



CH3CH2CHBrCH3
3) What is a Nucleophile and why do they attack halogenoalkanes?

4) What is the difference between distilling and refluxing?

5) A Sample of poly(ethene) has an average relative molecular mass of 28000. How many monomers are linked to form the chain?
