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The effect of substituents on the electronic states ordering in trimethylenemethane

and m-xylylene diradicals, has been studied at the quantitative level through the es-

timations of separate individual state energies and the gap between them using our

computationally economical perturbative ab initio method directed at describing one

specific state, in contrast to multistate treatments. To provide reliable and chem-

ically accurate estimates for energy differences between multiple states of different

nature appropriate computational protocol is needed which is built on a democratic

and consistent description of target electronic states of different spin-multiplicity.

As the energy gap between electronic states of the radicals treated here is relatively

small, order of the states can be tuned by using suitable substituents. Our present

estimates are well supported by the experimental findings. Present work may serve

as a guide for the study of similarly large radicaloid systems for which the use of

wavefunction methods becomes challenging.

I. INTRODUCTION

There are many reasons to be surprised of in the study of radicals, although traditional

radical chemistry is regarded by some chemists as a mature domain of science. A plethora

of chemical processes involve radicals (a class of reactive molecules in which N unpaired

electrons occupy N quasidegenerate orbitals) which exhibit high reactivity and also show
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