
DISTORTION ENERGY AND THE 

DIELS-ALDER REACTION 

 

In a follow-up to their experimental study that found that cyclobutenone 

is an excellent dienophile, Danishefsky teams up with Houk and 

provides an insight into the reactivity.
1
 In the Diels-Alder reaction of 

cyclopentadiene with 2-cyclohexenone, 2-cyclopentenone and 

cyclobutenone, the product yield increases in the order 36%, 50% and 

77%. M06-2x activation enthalpies decrease in this series 15.0, 13.3 and 

10.5 kcal mol
-1

. 
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While these activation energies do not correlate with reaction energies, 

the activation energies do correlate nicely with the distortion energy. 

(Distortion energy is the energy required to distort reactants to their 

geometries in the transition state, but without their interaction.) Houk 

and Danishefsky argue that it is much easier to distort cyclobutenone to 

its geometry in the TS (and this distortion is primarily moving the 

alkenyl hydrogens out of plane, away from the incoming diene) than for 

the larger rings. This is due to (a) the larger s-character of the C-H bond 

in the smaller ring and (b) the C-C-C angle in the smaller ring is closer 

to the angle in the pyramidalized TS structure. 

 

 

Source: http://comporgchem.com/blog/?p=1898 


