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v Ring Strain and the Structure of Cycloalkanes

Ring Strain in Cyclopropane

AHZ5mp(CHL)= 157.4 kcalemol™’

A AHS;6(CH,)= -(3x157.4)=-472.2 kcalemol™!
Measured: AHZp= -(3%157.4)=-499.8 kcalemol™
Strain: 499.8-472.2=27.6 kcal-mol-'

The strain per CH, group is 9.2 kcal-mol .
Ring Strain in Cyclobutane

Strain: 26.3 kcal:mol-!

The strain per CH, group is 6.6 kcal-mol- .

Ring Strain in Cyclopentane
Strain: 6.5 kcal-mol-!
Cyclohexane is virtually strain free.
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e is a flat molecule as far as the carbon atoms are
concerned, with the hydrogen atoms situated above and below the
plane of the ring. There are no conformational isomers.

Cyclobutane can form three distinct shapes- a planar shape
and two ‘butterfly’ shapes.
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Cyclopentane can also form a variety of shapes or conformations.
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Envelope Half-chair

Cyclohexane can form two main conformational shapes- the chair
and the boat.
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<% Chemical Properties

Most cycloalkane are unreactive to chemical reagents. However,
small three- and four-membered rings are reactive and behﬁe like
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1. What are the structures and shapes of alkenes?
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2-methylbut-1-ene 3-methylbut-1-ene 2-methylbut-2-ene
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