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CChheemm  22332233 Study Sheet #7 Topic : Alkyl Halides :
Preparation and Reactions

 Reference : McMurry chpt.10-11

I. Nomenclature and Electronic Structure pages : 356-359
The structure is typified by the presence of a carbon-halogen bond, with the carbons bearing a
δ+ charge and the halogen bearing a δ- charge. This makes the carbon susceptible to attack by a 
nucleophile, with the dominant reaction of alkyl halides being nucleophilic substitution.
For nomenclature we again locate the longest continuous chain, but this need not contain the 
halogen. The positions of the multiplebonds  and substituents are by number, with the carbon 
chain numbered from the end that results in the lowest numbers being assigned.

II. A Survey of the Preparation of Alkyl Halides pages : 359-363
(i) From Alkenes

- electrophilic addition of a hydrogen halide giving Markovnokov products
- free radical addition of a hydrogen halide giving anti-Markovnikov products
- electrophilic addition of a halogen, X2, to give a dihalide

(ii) From Alkanes
- this can occur via free radical substitution of the halide, X2. The major problems 
encountered include a) polyhalogenation i.e. the substitution of more than halogen atom 
and b) formation of isomers.

(iii) From Alcohols
- for 3o alcohols simply add the hydrohalic acid (e.g. HCl) and the reaction occurs via the 
formation of a relatively stably 3o cation.
- for 1o and 2o alcohols different reagents are necessary, such as SOCl2 and PBr3

(iv) From Alkenes
- In the presence of NBS and hυυυυ alkenes with allylic hydrogens (e.g. cyclohexene) 

undergo a reaction that involves substitution of a bromine for a hydrogen. The mechanism 
involves formation of and allylic radical intermediate, which exhibits unusual stability 
due to stabilization of this radical by resonance.

III. Resonance pages : 363-368, 44-50
Resonance structures are a symbolic way of representing additional bonding associated with 
orbital overlap. Resonance involves the generation of different structural possibilities through 
movement of in electrons among the p-orbitals of the Π-system. Each of these structures represents
a resonance form, the more resonance forms that are possible the more stable is the molecule. 
The true structure of the molecule is a resonance hybrid of all the possible resonance forms. 
Typically resonance is used to account for the unusual stability of certain unsaturated radicals, 
cations and anions.
Note: the five rules for drawing resonance structures given in the text on pages 346-347.

IV. Reactions pages : 386-393, 369-371
(i) Nucleophilic Substitution

This represents the signature reaction of alkyl halides, and represents one of the most versatile 
reactions in organic chemistry. Its detailed behaviour will not be studied here.

(ii) Grignard Reaction
Grignard reagents are formed by the reaction of alkyl halides with magnesium, and the reaction 

is important because it reverses the polarity of the carbon atom, turning it from δ+ to δ-.
.


