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Introduction

Spin-Crossover (SCO) systems are compounds in which two alternative electronic states with
similar energies are accessible by means of an external stimulus.
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The temperature with equal populations of both spin states is defined as the transition
temperature (T,/,) and is a key parameter in the physical characterization of such systems. This
switching behaviour turns such systems in perfect candidates for molecular-level based
applications and has raised a lot of attention from the chemistry and physics community over
the last years.!1!

dé-Fe(ll) based SCO systems can alternate between low-spin (S = 0) and high-spin (S = 2) states.

In this work, a computational method to study the SCO behaviour on dinuclear metal-
organic cages of general formula [Fe,LR;]** (L=1,3-bis(3-(pyridin-2-yl)-1H-pyrazol-5-
yl)benzene, R =-H, -F or CH;) was carried out, in order to analyse the effect of different
guest molecules X = H, F, ClI, Br, I, [BF,]") on the tuning of the T,,,.1>* Using the
TPSSh/TZVP method, we computed the thermochemistry and T,,, for the cages with
several guests molecules and different ligand functionalization.!®]

Figure 1. [Fe,LR;]** (L=1,3-bis(3-(pyridin-2-yl)-1H-pyrazol-5-yl)benzene, R = -H).

Modelling the transition

[LS-LS] == [LS-HS] = [HS-HS]
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Slichter and Drickamer’s model applied to dinuclear species
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 Modelling the transition from thermochemistry
* Fitting of experimental data to extract thermochemical parameters

Computational study of the ([Fe,L;R]@X)3* systems
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* It is possible to adjust T,,, by tuning the Yo @ w0 a0 w0 0w
igand field around the metal centre via T
igand design

* Larger guests lead to smaller T,

two-step transitions
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* Smaller guests stabilize [LS-HS] spin state, leading to « small guests move inside the cavity

 The closest metal centre gets affected by the guest

Conclusions

1. Electron-donating groups increase the ligand-field around the metal centre, yielding to larger T, ,,, while electron-withdrawing groups have the opposite effect.
2. Trends on the SCO behaviour upon guest adsorption and ligand functionalization can be observed; the larger the X atom is, the lower T, ,, that is, there is a correlation between the size

of the guest and the change in T, ,.

3. Small guests lead to two-step transition, via stabilization of the [HS-LS] intermediate spin-state .
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