Theoretical study of the thermal-back isomerization of
azobenzene and its derivatives
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Azobenzene appears to be an interesting candidate for MOST applications. From its stable
trans (E) isomer, it can be converted by photoisomerization into its metastable cis (Z) form.
The metastable form can be converted-back by a spontaneous reaction, the thermal-back
isomerization. To have the best MOST system, we must control the heat release. It implies
to control when and how the energy is released; it is directly connected to the thermal-back
isomerization. It has been related from previous research® that for azobenzene the thermal-
back isomerization can occur via two different mechanisms: the inversion mechanism and
the rotation mechanism. It was first reported that the inversion mechanism corresponds to
the minimum-energy path from the metastable form to the stable form. This result was
supported by DFT (Density Functional Theory) calculations. But there are some
inconsistencies with DFT: the activation entropy is largely overestimated, and it is not
possible to reproduce the correct rate constant with post-HF method such as MP2. More
recently, two studies?3 showed that there is a multistate effect involving the SO and T1 state,
and they were able to reproduce the experimental values of entropy and enthalpy for the
thermal-back isomerization of the azobenzene. The scope of this study is to reproduce these
results for the azobenzene and also investigate the effects of structural modification on these
two states and predict how it will affect the thermal-back isomerization. The method that will
be used is the SF-TDDFT (Spin-Flip Time-Dependent DFT), this method is a good balance
between accuracy and rapidity of calculations.
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