
CYCLOALKANES







This reaction is an extension of Wurtz Reaction 
and may be regarded as an internal Wurtz
Reaction























Bond angle = 109.5o for sp3 hybridized tetrahedral carbon



Strain theory, in chemistry, a proposal made in 1885 by 
the German chemist Adolf von Baeyer that the stability of 
carbocyclic compounds

Baeyer postulated that any deviation of bond angles from 
the normal tetrahedral value would impose a condition of 
internal strain on the ring

Baeyer observed different bond angles for different 
cycloalkanes and also observed some different properties 
and
- The bond angel is of 109.5o for carbon atom in 
tetrahedral geometry (methane molecule)



He proposed angle strain theory. The theory explains
reactivity and stability of cycloalkanes.

If bond angles deviate from the ideal then ring produce
strain

Higher the strain higher the instability. Higher strain
produce increased reactivity and increases heat of
combustion.

Baeyer proposed “any deviation of bond angle from ideal
bond angle value (109.5o) will produce a strain in
molecule. Higher the deviation lesser the instability.



Baeyer’s theory is based upon some assumptions as
following.
1. All ring systems are planar. Deviation from normal

tetrahedral angles results in to instable cycloalkanes.

2. The large ring systems involve negative strain hence do
not exists.

3. The bond angles in cyclohexane and higher
cycloalkanes (cycloheptane, cyclooctane, cyclononane,
etc.) are not larger than 109.5o because the carbon rings of
those compounds are not planar (flat) but they are
puckered.















SACHSE-MOHR THEORY OF STRAINLESS 
RING



SACHSE-MOHR THEORY OF STRAINLESS 
RING

The two conformational isomers are in dynamic equilibrium and 
have not been individually isolated.
On the basis of theoretical and experimental evidence, it has 
been found chair conformation is more stable than boat form.



SACHSE-MOHR THEORY OF STRAINLESS 
RING

• The ratio of chair to boat conformation is about 1000:1
• Cyclohexane shows that the twelve hydrogen in the

chair conformation divided into two categories
• Six hydrogen are point up called as axial hydrogen
• Other six hydrogen lie along the equator called as

equatorial hydrogen
• When the chair conformer is converted into boat

conformer, each equatorial hydrogen becomes axial
and vice versa.
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