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Carey & Sundberg:  Part A; Chapter 3



Conformations of Alkanes 
and Cycloalkanes

•Conformations or Conformers or 
Rotamers;

•Different spatial arrangements of a molecule 
that are generated by rotation about single 
bonds.



Ethane

Projection Formulas ?



• eclipsed 
conformation

Ethane



Ethane

• staggered 
conformation



Newman Projection



Sawhorse Projection



Torsional strain

Caused by repulsion of the bonding electrons of one substituent with the bonding
electrons of a nearby substituent 

filled orbitals repel

§ Stabilizing interaction between filled 
C-H   bond and empty C-H  * 
antibonding bonding orbital

The real picture is probably a mixture of all 3 effects

• The rotational barrier is (12 kJ/mol) small enough to allow the conformational isomers
  to interconvert million of times per second 



Potential energy of ethane as function of torsion angles

•staggered conformation has potential energy minimum 
•eclipsed conformation has potential energy maximum 
• staggered conformation is lower in energy than the eclipsed by
  2.9 kcal/mole (12 kJ/mole)
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