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3.9
Small Rings



sources of strainsources of strain

torsional straintorsional strain

angle strainangle strain

CyclopropaneCyclopropane



nonplanar conformation relieves some torsional strainnonplanar conformation relieves some torsional strain

angle strain presentangle strain present

CyclobutaneCyclobutane



3.10
Cyclopentane



all bonds are eclipsed in planar conformationall bonds are eclipsed in planar conformation

planar conformation destabilizedplanar conformation destabilized
by torsional strainby torsional strain

CyclopentaneCyclopentane



EnvelopeEnvelope HalfHalf--chairchair

Relieve some, but not all, of the torsional strain.Relieve some, but not all, of the torsional strain.

Envelope and halfEnvelope and half--chair are of similar stabilitychair are of similar stability
and interconvert rapidly.and interconvert rapidly.

Nonplanar Conformations of CyclopentaneNonplanar Conformations of Cyclopentane



3.11
Medium and Large Rings



More complicated than cyclohexane.More complicated than cyclohexane.

Common for several conformations to be of Common for several conformations to be of 
similar energy.similar energy.

Principles are the same, however.Principles are the same, however.
Minimize total strain.Minimize total strain.

Cycloheptane and Larger RingsCycloheptane and Larger Rings


