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Stability of Alkenes 
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Alkene energies are often compared by measuring the heat of hydrogenation: the heat given off (H°) 

during catalytic hydrogenation. 

Stability: Disubstituted > Monosubstituted (11 kJ/mol)
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Stability: Trisubstituted > Monosubstituted (16 kJ/mol)
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Stability of Alkenes 

More substituted double bonds are usually more stable.

1) Electronic 2) Steric
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Stability of Alkenes 

trans isomers are generally 

more stable than the 

corresponding cis isomers
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Stability of Cycloalkenes 

Most cycloalkenes react like acyclic (noncyclic) alkenes.

3 and 4-membered rings show evidence of ring strain
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Stability of Cycloalkenes 

For acyclic systems, trans alkenes are usually more stable than cis isomers. 

For trans cycloalkenes:

• 3 – 6 membered ring = unable to complete the ring systems

• 7 – 9 membered ring = less stable than cis isomer

• >10 membered ring = nearly as stable as the cis isomer
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Example 1 Predict which member of each pair is more stable

Stability of Alkenes 

(a) 2-methylbut-1-ene

or 3-methylbut-1-ene

(b) cis,cis-hexa-2,4-diene

or trans,trans-hexa-2,4-diene

(c) 1,2-dimethylcyclopropene

or 1,2-dimethylcyclopentene

(d) trans-1,2-dimethylcyclodecene

or trans-1,2-dimethylcycloheptene
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Physical Properties of Alkenes 

Boiling Points, Densities, and Polarity: similar to those of the corresponding alkanes
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Preparation of Alkenes 

• Elimination of Alkyl Halides – E2

Use of a Bulky Base: If the substrate is prone to substitution, a bulky base can minimize the amount of 

substitution.
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Preparation of Alkenes 

• Elimination of Alkyl Halides – E2

Zaitsev vs. Hofmann product:
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Example 2 For each reaction, decide whether substitution or elimination (or both) is

possible, and predict the products you expect. Label the major products.
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Preparation of Alkenes 

(a) (b)

(c) (d)
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• Elimination of Alkyl Halides – E1

Elimination by the E1 mechanism

Accompanied by SN1 substitution



Example 3 Propose mechanisms for the following reactions.
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• Dehydration of alcohol

The mechanism of dehydration resembles the E1 mechanism. The hydroxyl group of the alcohol is a poor 

leaving group (OH-) but protonation by the acidic catalyst converts it to a good leaving group (H2O)



Alkenes L2-1 16Preparation of Alkenes 

High temperature Industrial Methods

• Catalytic Cracking of Alkanes

• Catalytic Dehydrogenation of Alkanes


