














Steric Effects: Enthalpic or Entropic?
No! In fact, the enthalpic contribution is steady in this series,
but the entropic contribution is not (Basic Organic Stereochem.
Eliel, 2001, standard edition, pg 447):

R=Me 1.75 -0.03
R=Et 1.60 0.64
R=i-Pr 1.50 2.31

H0 S0

Incredibly, this shows that i-Pr is actually smaller than Me if one
just considers enthalpy. Instead, it is the entropic term that
accounts for the difference in free energies.

Interpretation: enthalpy restricts the number of viable
conformations; this reduces the number of microstates;
entropy goes down.

There are many more viable microstates when the i-Pr group
is equatorial than when it's axial:
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The case of 1-methyl-1-phenylcylohexane is a classic case
where A values are not additive because of substituent
interactions:

Wiberg JOC 1999 64 2085

Wiberg JOC 2000 65 1181
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expected G0: 2.9 - 1.8 = +1.1 kcal/mol
found G: = -0.3 kcal/mol

Thus, the conformation which places the phenyl axially is more
stable! (NMR measurements at -100 °C)

Interestingly, calculations predict that for both phenylcyclo-
hexane and 1-methyl-1-phenycyclohexane, entropy favors
placing the phenyl group equatorial. At -100 °C:

Ph

Ph

Me

Ph

Ph

Me

S: = -1.3 eu (favors Ph ax by 0.2 kcal/mol)
H: = -3.2 kcal/mol (favors Ph eq)

S = +1.4 eu (favors Ph ax by 0.2 kcal/mol)
H: = +1.3 kcal/mol (favors Ph ax)
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Thus, this equilibrium appears to be enthalpy driven.
(Calculations were at quite a high level:
QCISD/6-311+g(2df,p).)
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“normal region”:
less reactive,
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negative slope: 
more reactive,
more selective!

vertical slope: 
constant selectivity




