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Chapter 9: ALKYL HALIDES
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NOMENCLATURE OF ALKYL 
HALIDES

Common names: alkylhalide (chloride, bromide…)

IUPAC names: halogeno + alkane (chloro, bromo…)
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Alkyl & halogen substituents are considered of 
equal rank
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PREPARATION OF ALKYL HALIDES
Alkyl halides from alcohols

Only in acidic conditions
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Alkyl halides from alkenes

More stable
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Alkyl halides from alkanes

Chlorination is much less selective
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REACTIONS OF ALKYL HALIDES
Very 

reactive

Very 
unreactive

With the same R
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NUCLEOPHILIC SUBSTITUTION 
REACTIONS

SN 1 vs SN 2 – depending on alkyl structure, 
nucleophile concentration & reactivity, and solvent
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Stereochemistry of SN 2 reactions

• The nucleophile attacks from the back side / the side 
directly opposite the leaving group

• This attacks causes an inversion of configuration
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Stereochemistry of SN 1 reactions
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However, few SN 1 reactions occur with 
complete racemization
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Factors affecting the rates of 
SN 1 & SN 2

1. The structure of the substrate 

2. The concentration & reactivity of 
the nucleophile 

3. The reaction solvent 

4. The nature of the leaving group
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Affects of substrate structure

Steric effect in the SN 2 reaction

Steric 
hindrance
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Affects of nucleophile concentration 
& strength

1) Neither the concentration nor the 
structure of the nucleophile affects the 

rates of SN 1 reactions since the 
nucleophile does not participate in the 

rate-determining step 

2) The rates of SN 2 reactions depend on 
both the concentration and the structure 

of the nucleophile
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Nucleophiles that have the same attacking atom: 
nucleophilicity roughly parallels basicity:
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ROH, HOH
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Affects of solvents on SN 2
• In polar aprotic solvent, nuceophilicity parallels basicity 

Polar aprotic solvents solvate cation but not anions

Rates of SN 2 reactions are generally increased in
polar aprotic solvent
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Affects of solvents on SN 1
Polar protic solvents solvate cation & anions effectively

Rates of SN 1 reactions are generally increased in 
polar protic solvent
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Affects of leaving group
The best leaving groups are those that become the most 

stable ions after they depart

The best leaving groups are weak bases
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SN 1 vs SN 2
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Functional group interconversions 
of 1o & 2o alkyl halides

Elimination reactions will occur for 3o alkyl halides
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Elimination reactions will occur for 3o alkyl halides
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Williamson ether synthesis
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Nucleophilic substitutions

Eliminations
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ELIMINATION REACTIONS

In an elimination reaction: 
+ Groups / atoms are eliminated from a reactant 

+ A double bond is formed between the 2 carbons 
from which atoms are eliminated 
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Stereochemistry of E2 reactions

• Anti-elimination is highly favored in an E2 
reaction 

2 groups / atoms are removed from opposite 
sides of C-C bond
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Regioselectivity of E2 reactions

Zaitsev’s rule for an E2 reaction: 
more substituted alkene is 

normally obtained
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Keep in mind that the major product of an E2 
reaction is always the more stable alkene (not 

always the more substituted alkene)
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In some E2 reactions, the less stable alkene is the 
major product due to steric effects

Hofmann’s product

Zaitsev’s product
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Rearrangements in E1 & SN 1
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Stereochemistry of E1 reactions
The carbocation formed in the 1st step is planar, 

so both syn & anti-elimination can occur

The major product is the 
more stable alkene
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GRIGNARD REAGENTS

Strong base

Strong nucleophile
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Grignard reagents readily react with acidic 
groups: -OH, -NH2 , -NHR, -SH, -C≡CH, -COOH

Strong 
base

REACTIONS OF GRIGNARD REAGENTS
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Reactions of Grignard reagents with 
aldehydes & ketones

Only for the reaction of HCHO
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Numbers 1 & 2 are used to indicate that the acid is not added 
until the reaction with the Grignard reagent is complete
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Reactions of Grignard reagents with 
esters

Can NOT be isolated
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Can be chiral

Alcohols from esters / acyl halides Can NOT be chiral
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Reactions of Grignard reagents with 
nitriles
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Reactions of Grignard reagents with 
carbon dioxide
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Reactions of Grignard reagents with 
epoxides
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