
FUSED AROMATIC RING EFFECT 

ON ELECTROCYCLIZATION 

REACTIONS 

 

Aromaticity and orbital symmetry rules, though seemingly of ancient origin, 

remain areas of active interest. This paper by Fukazawa, et al combine both 

issues.
1
 The multiple-step electrocyclization of 1 gives 2 in a reaction that takes 9 

days at 80 °C. What would be the effect of diminishing the aromatic character of 

the fused rings of 1? Would the reaction be faster or slower? 

 

Before discussing the experimental results, let’s examine the B3LYP/6-31G(d) 

results for the reaction of 1’, 3 and 5. (Note that a slightly smaller pendant 

substituent is used in the computations than in the experiment.) The optimized 

geometries of the critical points along the reaction pathway for the cyclization 

of 3 are shown in Figure 1. 
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Figure 1. B3LYP/6-31G(d) optimized geometries and relative energies (kcal mol
-

1
) for the critical points along the reaction 3 → 4. 
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Remember that all structures on my blog can be viewed interactively by clicking on 

the image of the molecule. 

For 1’, the first barrier (for the 8π cyclization) has a barrier of about 23 kcal mol
-1

, 

but the second step (the 4π cyclization) has an even larger barrier of 28 kcal mol
-1

. 

However, reducing the aromaticity of one of the fused rings (compound 3) leads to 

lower barriers of 18 and 13 kcal mol
-1

. For the cyclization of 5, only a single 

transition state was found – no intermediate and no second TS – with a barrier of 

12 kcal mol
-1

. Thus, removing these external aromatic rings reduces the barrier of 

the reaction, and that is exactly what is found experimentally! 
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