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e [ INTRODUCTION } — MONONUCLEAR MODEL |—
Spin-Crossover (SCO) systems are transition metal complexes with A key parameter in characterizing these systems is the
two electronic states close in energy but differing in spin transition temperature (T,;,), defined as the temperature at
configuration. This allows the molecule to switch between states in < which both spin states are in equilibrium. For technological
response to external stimuli such as temperature or pressure, .\2-35; applications, T;,, must fall within the room temperature
making them excellent candidates for molecular switches, with N range, making its accurate prediction crucial.
potential applications in memory storage devices among others. [ Carbon Nanomaterials LS = HS
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R nanorings, have been proposed as ligands prior a » AG=0>K, =1
- ionalization.[?! ibi r(M-L
tzg% %‘H‘ tzg%-+—1— functmr.nallzatmn. | These celxrbc:n nanostructures also exhibit (M-L) = Vs = Vi
\_ interesting conductive properties. VAN )
e ~ POLYNUCLEAR MODEL ~N /" L BENCHNMARKING J N
In polynuclear systems, a variation of Slichter & Drickamer’s model is needed to model the transition.[34 Accurate calculations of electronic energy 3 [Fe(bi H.B
. py){H,B(pz),},]
differences (AEg), and consequently of T/, are
AH, AS, AG AG = y(AH; + TAS;) + z(AH —TAS) || hot trivial.'s) Therefore, an initial benchmark Tyy2 (exp)= 160K
[LS-LS] 3 > [HS-LS]3 * [HS-HS] +y(xy+yz+ 27ZX) was ﬁecessary to .identi.fy the most suitable g
X &Hl, &Sl, &Gl Y .ﬁHz, 552, &GE Z + RT(JC ]H(I) + y ln(y) +z ]H(Z)) functional for StUdeg this system. _ A negative T,;, value results from an
overestabilization of the HS state.
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- L RESULTS J ~
1) How can nanoring size affectT, ,? 2) How can ligand 3) Does the addition of extra metal centers
Once the most suitable method for this syster: has bein selected ba;ced c:r]uc modifications tune Tlx’z? influence the spin transition?
the Benchmark results (TPSSh, MO6L or B3LYP* with def2TZVP), the effect o A : : , , , , , , ,
. e ( ) . | The second modification considered is |since carbon nanorings can be functionalized multiple times, different
different modifications on the system on the T,,, can be studied. The first lisand bstituti While keepi th , | |
modification considered is the nanoring size Igand substitution. e keeping 1€ | dinuclear and trinuclear systems have been studied to evaluate the effect of
. ' carbon nanoring size constant, several |introducing additional metal centers.
[Fe(bipy[n]CPP){H,B(pz),},] T1/2[K] TPSSh MO6L B3LYP™ modifications to the pyrazole ring have been "
for n:7-12 CPP7 373 -72 33 introduced to assess their effect on the T, ;.
The calculations with the carbon
nanoring shows that MO6L and B3LYP*
overstabilize the HS state, and therefore
only TPSSh/def2TZVP can be used.
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i 12 Ore POSItive 5- | ectron w:| AWINE | 1n most cases, W values are positives. In those cases where W is negative,
\ Bigger nanorings—> Less tension = More octaedricity—> Higher T/ Therefore, a one-step transition is observed in all cases. /
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