potential energy

0.9 kcal

= ~5 keal
(3.8 &0 Sk [ (21 kD
| | | -
0° 60° 120° 180" 240° 300° 360°
~5 keal 0.9 kcal 3.6 kcal lowest 3.6 kcal 0.9 kcal ~3 kecal
(21 kKJ) (3.8 kI) (15 KJ) (15 KJ) (3.8 kl) (21 kI)
totally totally
eclipsed gauche echipsed anti eclipsed gauche eclipsed
ey
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‘” 180 \ I"l \
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CONFORMATIONAL ISOMERS OF CYCLOALKANES

The bond angel is of 109° 28' (or 109.5°) for carbon atom in tetrahedral geometry

@) @ @,

"planar™ cyclopentane “planar" cyclohexane “planar® cycloheptane
bond angles = 108" bond angles = 120~ bond angles = 128.6"

Ring Strain

Baeyer Strain Theory

Baeyer proposed “any deviation of bond angle from ideal bond angle value (109.5°)
will produce a strain in molecule.

The strain is also called as angle strain
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Cyclopentane

planar conformation is strain free according to Baeyer; however, there is considerable
torsional strain (10 H-H eclipsing interactions)

Envelope and half-chair conformations relieve much of the torsional strain

(¢} Planar () Envelope
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Cyclohexane

If a cyclohexane ring were fiat....

H H
angle strain torsional strain
H
120° H
The intermnal bond All H's are aligned.
angle is =109.5°.
In reality, cyclohexane adopts a puckered , which is
more stable than any possible other conformation.
3 upC’'s and 3 downC’s Two kinds of H's
H +—— axial
C‘;‘C.’;\g equatorial — Haw‘\ =S
@ =upC O =downC axial —= H

The chair conformation is so stable because it eliminates angle strain (all C—C—C
angles are 109.5°), and torsional strain (all hydrogens on ad|acent C atoms are

staggere' ™ H
109.5°—~— 3 ;% §$§ $
s 6 3 H<— Al H's are staggered.
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