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Abstract
Spin-crossover molecules are systems of great interests due to their behavior as
molecular level switches, which makes them promising candidates for nanoscale
memory devices, among other applications. In this paper we report a computational
study for the calculation of the transition temperature (T12), a key physical quantity in
the characterization of spin-crossover systems, for the family of tetracoordinated Fen
transition metal complexes of generic formula [PhB(Meslm)sFeNPR1R2R3]. Our
calculations correctly reproduce the experimentally reported decrease in the T2 with
an increasing size of the phosphine, and allow for the prediction of the T2 in new
members of the family that are not reported so far. More importantly, further insight
into the factors that control the fine-tuning of the T2 can be obtained by direct
analysis of the underlying electronic structure in terms of the relevant molecular

orbitals.



1. Introduction

Spin-Crossover (SCO) molecules are transition metal coordination compounds
in which the metal has more than one accessible spin-state.[1] This behavior, reported
for the first time by Cambi and coworkers in 1931,[2) and theoretically described by
Orgel few years later on the basis of ligand field theory,31 makes those systems the
focus of intense research in physical and chemical sciences due to their inherent
technological applications as molecular level switches.j4-99 When a transition metal
ion is placed in a given ligand field, if the right combination of coordination number,
oxidation state and ligand nature is achieved, the ligand field splitting of the metal
center may lead to a situation in which two electronic states are similar in electronic
energy. In that case, entropy favors the high-spin state, and spin-crossover may appear,
with the low-spin state being observed at low-temperature, and the high-spin state at
high temperature.[1; Although thermal spin-crossover is by far the most studied case,
other external stimuli such as pressure or electromagnetic radiation may also induce
the spin transition.[i0-121 The change in the spin-state introduces major changes in the
physical properties of the molecule, such as changes in the magnetic moment of the
coordination compound, increasing bond-lengths due to the occupation of antibonding
orbitals, or color change (changes in the UV-Vis spectrum). As a result of this
molecular level switch behavior, SCO systems are ideal candidates for molecular
level devices in memory storage systems, particularly due to the possibility of using
them in actual devices working at room temperature.ji3-151 More recently, the
development of Metal-Organic Frameworks (MOFs) that incorporate SCO molecules
as secondary building units has lead to the development of the so-called Spin-

Crossover Frameworks (SCOFs), which, in many cases, display sensitivity with



respect to the guest nature and loading, thus making these materials perfect candidates
for molecular level sensing applications. [12,16-23]

Although SCO was first reported experimentally for pentacoordinated Feun
compounds,2] over the years it expanded to other coordination numbers and metals in
different oxidation state, becoming the most prominent family the hexacoordinated
Fen in octahedral coordination environment.[1,59,10,24] Because of its smaller ligand-
field splitting, spin-crossover compounds in tetracoordinated transition metal
complexes are relatively uncommon, but some examples have been reported and well
characterized from the structural and spectroscopic point of view.[2s-291 Among these
compounds, the recently reported Feu complexes of general formula
[PhB(MesIim)sFeNPR1R2R3] provides with an interesting family of compounds
exhibiting spin-crossover, in which the physical properties can be fine tuned by
functionalization of the {NPRiR2Rs3}- ligand.;2sy These compounds offer the
possibility of study in detail the subtle effects that ligand functionalization has over
the electronic structure of the metal center, thus leading to sensitive changes in the
spin-crossover behavior of the molecule. A rational understanding of these effects

will help in the design of new spin-crossover molecules with tailored properties.
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Scheme 1. Schematic of the [PhB(MesIm)sFeNPR1R2R3] molecule (Mes = 1,3,5-

trimethylbenzene)
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In this work, we report our theoretical investigation of the
[PhB(MesIm)sFeNPR1R2Rs] family of compounds using Density Functional Theory
(DFT) calculations. Our results show that is possible to compute the transition
temperature (T12), a key parameter in the physical characterization of SCO compound
defined as the temperature with equal populations of both spin-states, using first
principle tools, which leads to the possible in silico design of new species exhibiting
spin-crossover. At this point, it is worth to remark that the calculation of transition
temperatures in spin-crossover systems is actually pretty challenging for any
computational method, due to the fact that it involves the calculation of entropic terms,
extremely sensitive to tiny differences in small vibrational frequencies, for both spin
states. The results from our calculation allow for a rational understanding of the
experimentally reported trend in the change of the T2 with the phosphine size based
on the underlying electronic structure of the metal center in terms of the relevant
molecular orbitals involved. Understanding the interplay between the different effects
that tune the ligand field of the Feu metal center is key in the proper design of new
SCO molecules with specific transition temperatures. The article is organized as
follows: In section 2, the computational methodology is described, while the results
are discussed in section 3. Discussion of the results is presented in section 4, and

finally the conclusions are outlined in section 5.

2. Methodology
2.1 Computational Details
All Density Functional Theory (DFT) calculations were carried out with

Gaussian 09 (revision D.01)(30] electronic structure package with a 10-s convergence



criterion for the density matrix elements, using the hybrid-meta GGA functional
TPSSh.[31,321 This functional has been previously used with success in the modeling of
accurate thermochemical quantities for several mononuclear Feu spin-crossover
systems.[33,34] The fully optimized contracted triple-C all electron Gaussian basis set
developed by Ahlrichs and co-workers was employed for all the elements with
polarization functions being added on the Fe center.[35] The studied systems have been
fully optimized in both spin states (see Sl for optimized structures) and subsequently,
the vibrational analysis was performed. These results can later be used to compute
thermochemical quantities, particularly the temperature dependence of the free energy
change, from which one can extract relative populations for each spin-state (see Sl
for methodological details).[33:34.36] By fitting the AG vs. T data, one can extract the
corresponding transition temperatures (T12) for each caclulated system. All the fitting
parameters together with the corresponding correlation coefficient can be found in the

Sl.

3. Results

A total of eight members of the [PhB(MesIm)3sFeNPR1R2R3] family have been
investigated (Table 1). For each one of these systems, the temperature dependence of
the free energy (AG) against the temperature was calculated using our previously
reported methodology,33) which allows the calculation of the corresponding transition
temperatures (T12) for each molecule by linear fitting of the AG against the

temperature (Table 1, Sl).



[PR1R2R3] R1 Re2 Rs T12/K

PH3 -H -H -H 378
PMes -CHs -CHs -CHs 338(340)
PMeznPr -CHs -CHs -CH2CH2CHs 257
PMe2Ph -CHs -CHs -CeHs 184(271)
PEt2Me -CH2CHs -CH2CHs -CHs 233
PnPr3 -CH2CH2CHs ~ -CH2CH2CHz  -CH2CH2CHs 185(214)
PMePh2 -CHs -CeHs -CeHs 136(174)
PPhs -CsHs -CsHs -CsHs 61(81)

Table 1. Collection of functionalized phosphines used in the
[PhB(MesIim)sFeNPR1R2R3] molecules. DFT calculated Ti2 values (in K,

experimental values for the transition temperatures between parentheses).[26]

The first remarkable feature from the results presented in Table 1 is the good
agreement between experimentally reportedi2e] and calculated transition temperatures.
The mean average error is only 28 K (approximately 0.06 kcal/mol), in agreement
with previously reported calculations using the TPSSh functional on other SCO
molecules.[331 Moreover, the experimental trend is also reproduced, this is, bulkier
phosphines lead to smaller transition temperatures. In order to gain further insight into
this  correlation, we  calculated some  other members of the
[PhB(MesIm)3sFeNPR1R2R3] family not yet reported. For all the studied systems, we
correlated the computed transition temperature against the Tolman cone angle (6) and
the [Hes] steric parameters.[s7-39) The Tolman cone angle, defined as the solid angle
formed with the metal at the vertex and the hydrogen atoms at the perimeter of the
cone was used in the experimental work to correlate the phosphine size with the shift

in the Tu2.26) Given the importance that phosphines have in chemistry, more



sophisticated chemical descriptors have been proposed to improve the quantification
of the phosphine size, such as the [Hes] steric parameter. This parameter is defined as
the interaction energy between the phosphine in the ground-state conformation and a
ring of 8 He atoms, a magnitude that increases with the phosphine size.[3s77 Both

indexes can be correlated with the steric size of the phosphine (Table 2, Figure 1)

[PR1R2Rs3] 0 [Hes] T2

PH3 87 2.30 378
PMes 118 3.00 338(340)
PMeznPr 118 3.87 257
PMe2Ph 122 3.23 184(271)
PEt2Me 127 4.31 233
PnPrs3 132 6.10 185(214)
PMePh2 136 4.83 136(174)
PPhs 145 8.00 61(81)

Table 2: DFT computed transition temperatures (in K) for all the
[PhB(MesIm)sFeNPR1R2R3] molecules (in parenthesis, experimental values,
referéncia 26???) and the corresponding Tolman cone angle (in degrees) and [Hes]

steric parameters.

Juntas Tablas 1 y 2???? Es lo mismo méas las dos columnas de los parametros

estéricos
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Figure 1: Linear fit of the DFT computed transition (empty circles) temperatures for
the [PhB(MesIim)sFeNPR1R2Rs] molecules against the Tolman cone angle (left) and
[Hes] steric (right) parameters. Black (empty circles) for the computed values and red

for the experimental data (empty squares).

As can be observed from Figure 1, regardless of the parameter used to
quantify the phosphine steric congestion, a decreasing trend in the transition
temperature with the phosphine volume is observed. When comparing with the
experimental data for the [PhB(Meslm)sFeNPR1R2R3] molecules, a good agreement
is achieved, with a slighter better agreement for the [Hes] sterics parameter, but in
both cases the experimental decrease of the T2 with larger phosphines is properly

reproduced.

An important point that validates the concept of steric control from the
phosphine substituents over the SCO transition temperature is the fact that we fully
modeled the [PhB(MesIm)sFeNPMes] molecule as [HB(PhIm)sFeNPMes], replacing
the mesityl groups by phenyl rings. These changes significantly reduce the steric

congestion around the PMes group, and largely reduce the electronic energy



difference between high- and low-spin states (6.28 and 3.14 kcal/mol respectively).
This translates in notable differences in the computed transition temperature, with
values for the [PhB(MesIim)sFeNPMes] and [HB(Phlm)sFeNPMes] molecules of 338
K and 201 K respectively. Therefore, all calculations require the PhB(MesIm)s ligand
to remain complete, in order to properly model the steric interactions that ultimately
lead to the experimentally observed differences in the SCO behavior for the
[PhB(MesIm)sFeNPR1R2Rs] family. An even more drastic effect can be observed by
modeling the mesityl groups by hydrogen atoms. Calculations on the
[PhB(Im)sFeNPMes3] and [PhB(Im)sFeNPPhs] systems, provide with computed
transition temperatures of 1001 K and 1089 K respectively, which are not only
significantly off when compared with the experimental values, but also much more
similar between them, as opposite as the observed effect when the complete
PhB(Meslm)s ligand is used. These results strongly support the idea of the ligand fine-

tuning control via steric effects of the transition temperature

4. Discussion

Before analyzing the role of the phosphine substituents over the transition
temperature, we will briefly discuss the electronic structure of the
[PhB(MesIm)sFeNPMes] and [PhB(Mesim)sFeNPPhs] systems. This is of particular
interest due to the fact that very few tetracoordinated spin-crossover molecules have
been reported,[24-26,40,41] and characterization of the ligand field effects that lead to the
presence of two alternative accessible spin-states is key for the characterization of

these systems. In general, due to symmetry considerations, one should expect that the
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ligand-field splitting of the d-based molecular orbitals for a tetracoordinated transition
metal complex should be small enough so the high-spin situation is always favorable.
Notable examples of this situation include the [Mn(CN)4]2- anion, with four cyanide
strong-field ligands, and a magnetic moment of 4.82us, only compatible with an S =
5/2 spin state.fa21 This is mostly due to the fact that both sets of orbitals in the
tetrahedral ligand field splitting, e and t2, have a strong antibonding character (Figure
3pones antes la referéncia a la fig. 3 que a la 2???, yo creo que te refieres la 2), thus
leading to a small energy gap between them.

Yo cortaria el parrafo por aqui que es larguisimo y pondria la figura 2

However, for the general case of tetracoordinated [PhB(Mesim)sFeNPR1R2Rs]
systems with C3N coordination sphere, two additional factors are at play. First, the
{PhB(MeslIm)s}- ligand introduces a strong umbrella folding distortion on the
coordination sphere around the Fen metal center, which leads to a Cav symmetry point
group. In fact, average C-Fe-N angles have been measured from the crystallographic
available data on some of the calculated systems, providing with an average value of
127.13°, significantly distant from the 109.47° ideal value for a perfect tetrahedron.
This molecular “folding” generates a splitting of the d-based molecular orbitals that,
while decreasing the antibonding character on the dxy and dx2-y2 orbitals, increases the
antibonding character of the dxz and dyz orbitals, therefore increasing the energy gap
between the now formally “non-bonding” orbitals and the antibonding orbitals 3).
Second, the {NPR1R2Rs}- ligand increases the antibonding character of the dxz and dy:
orbitals via m-antibonding interactions with the pair of orbitals (Figure 2). The net
effect is a resulting ligand field around the metal center that resembles the “3+2”
scheme of the octahedral coordination, which effectively generates a splitting among

the different subsets of d-based molecular orbitals that provides with the right energy
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window for spin-crossover to occur. The effect of such type distortions over the
classical tetrahedral orbital splitting have been previously described DFT calculations
for tetrahedral cobalt complexes with tripodal phosphine ligands that enforce Cav

symmetry.[27]
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Figure 2: Energy ordering of the d-block molecular orbitals for the
[PhB(MesIm)sFeNPR1R2Rs] systems in a tetrahedral (Td, left) and folded umbrella
(Cav, right) geometries.

This effect can be corroborated by taking a close inspection to the relevant d-based
molecular orbitals for any of the members of the [PhB(MesIm)sFeNPR1R2R3] systems.
As an example, in figure 3 we plotted the d-based molecular orbitals for the
[PhB(MesIm)sFeNPMes], which shows the decrease in antibonding character of the
dxy, dx2y2 and dz2, with respect to the perfect tetrahedron, thus increasing its non-

bonding character, while the dyz and dxz orbital remain strongly antibonding. Similar
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patterns are observed for the remaining members of the [PhB(Mesim)sFeNPR1R2Rs3]

Figure 3: Molecular Orbital diagram for the [PhB(Meslim)sFeNPPhs] (S = 0)

molecule, displaying the relevant d-based MOs (isocontour isosurface?? 0.05 e/As).

family.

>

Hydrogen atoms omitted for clarity. Color scheme: Fe (purple), C (grey), B (orange)
and P (yellow). Indicar que la diferencia de energia y los orbitals con los calculados
con TPSSh.

At this point, it is interesting (worth) to dive further in the particular set of
orbital effects that lead to spin-crossover to appear in this family of compounds. First,
and most important, the NPR1R2R3 is key in generating the antibonding interactions
that raise the energy of the dy: and dx: orbitals. This can be easy verified by
comparing the molecules [PhB(MesIim)sFeNPMes] and [PhB(MesIm)sFePMes]+. The
second system lacks the N atom, responsible of establishing the antibonding

interactions, thus leading to a d-based MO splitting in which the gap among the
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orbitals is reduced to Acav = 20598 cm-1, a 22% reduction with respect to the
computed gap for the [PhB(Mesim)sFeNPMes] (Acsv = 26293 cm-1). As before, the
[PhB(MesIm)sFePMes]+ exhibits a marked umbrella distortion (average C-Fe-P angle
of 124.78 °), responsible for the 3+2 splitting of the d-based MOs (figure 2), but the
lack of antibonding character introduced by the N atom leads to a smaller energy gap
among them, thus favoring the high-spin over the low-spin state (AEelec(HS-LS) = -
14.57 kcal/mol), which effectively removes the spin-crossover behavior on the
molecule.

A more subtle effect on the antibonding character of the the dyz and dx: pair of
orbitals is observed with respect to the antibonding interactions with the C atoms of
the {PhB(MesIm)z}- ligand. In principle, smaller phosphines should allow the Fe
atom to get closer to the {PhB(MesIm)s}- ligand, thus leading to shorter Fe-C bond
lengths, which in turn increase the antibonding character of the dyz and dxz orbitals.
Such to be the case, smaller phosphines should lead to larger transition temperatures,
and the bulkier the phosphine, the smaller the T12. This can be easily visualized by
plotting the T2 (both computed and experimental) against the average Fe-C bond
length (Figure 4a). As can be seen from the plot, a decreasing trend of the T2 with
the Fe-C bond length can be observed, thus proving the phosphine size tuning effect
over the spin-crossover transition temperature. Although the slope of the fitting is
significantly different between the experimental and the computed data, one must be
careful because the experimental bond lengths and angles are subject to crystal
packing effects, thus some differences can be expected. The geometrical information

for the [PhB(MesIm)sFeNPR1R2Rs] is summarized in Table 3.
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La primera columna vuelve a salir por tercera vez en una Tabla, mejor juntar

las tablas 1y 2.......

[PRiR2R3]  Tu2 d(Fe-C) d(N-P) d(Fe-N) C-Fe-N
PHs 378 1.888 1.683 1.747 126.745
PMes 338(340) 1.892(1.867) 1.678 (1.556) 1.747 (1.754) 127.02 (127.87)
PMez2nPr 257 1.899 1.682 1.752 126.933
PMe2Ph 184 (271) 1.898(1.869)  1.679 (1.541) 1.756 (1.769) 126.99 (127.51)
PEt2Me 233 1.893 1.685 1.743 127.014
PnPr3 185 (214) 1.903 (1.887)  1.690 (1.571) 1.690 (1.768)  126.95 (127.41)
PMePh: 136 (174) 1.903(1.882)  1.683(1.543) 1.760 (1.771) 126.97 (127.34)
PPhs 61 (81) 1.908 (1.948)  1.686 (1.549) 1.764 (1.807) 126.98 (127.10)

Table 3: Geometric relevant parameters (distances in A and angles in degrees) for the
[PhB(MesIim)sFeNPR1R2R3] molecules and the corresponding DFT calculated
transition temperatures (in K). Experimental values provided in parentheses when
available. Referencias, 26??? Fe-C bond length and C-Fe-N angle values correspond
to the average value.

To further study this effect, a partial optimization scan for the
[PhB(MesIm)3sFeNPMes] molecule using the Fe-B distance as a reaction coordinate

has been done. In figure 4b, the difference of electronic energy between high-spin and

low-spin states (AEelec(HS-LS)) vs. the average Fe-C distance for the computed
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structures is depicted. As can be observed, the further the phosphine moves away,
reducing the antibonding interaction of the {PhB(MesIm)s}- ligand with the dyz and
dxz MOs, the more stable the high-spin becomes, to the point that crossover takes
place around 1.92 A. Therefore, increasing bond-lengths lead to a progressive
stabilization of the high-spin state via reduction of the antibonding interaction with
the Fe dyz and dxz d-based MOs, and the high-spin becomes the ground state around
1.92 A for the average Fe-C bond length, thus indicating a strong effect of the

position of the phosphine with respect to the SCO behavior.
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Figure 4: a) Correlation between the average Fe-C bond length and the Ti2 (DFT
computed in black, experimental in red). b) Relative energies between the high-spin

and low-spin states as a function of the average Fe-C bond length.

Finally, it is worth discussing the possibility of modeling electronic effects for
isosteric complexes, as reported by Smith and co-workers in the original work for the
[PhB(MesIm)sFeNP(p-X-CeHas)3] (X = H, Me, OMe) family.;26) This compounds
exhibit and increasing shift in the T2 associated with the donor strength of the para-

substituent, and effect that can be correlated with the Hammett parameter (op).[43-45]
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The calculations correctly reproduce the experimentally observed trend (figure 5),
although they are off by around 70 K, due to limitations on the reported
computational methodology and the fact that the experimental data was collected in
dilute THF solutions. In any case, the calculations shown that electron donating
groups increase the energy of the dyz and dxz pair of antibonding orbitals, which in
turn increases the energy gap among the d-based MOs. This effect leads to a situation
that stabilizes the low-spin state, thus requesting more energy (i.e., higher

temperatures) to undergo the spin-transition.
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Figure 5: Experimental (red squares) vs. DFT computed (black circles) T2 for the
[PhB(MesIm)sFeNP(p-X-CsHa)3] (X = H, Me, OMe) compounds. Right, schematic of

the relevant d-based MOs for the low-spin state for the calculated system.

5. Conclusions

In this work we presented our results for the theoretical calculation of the
transition temperature (T12) in tetracoordinated Fen transition metal complexes of the
[PhB(MesIm)sFeNPR1R2Rs] family. Using the TPSSh functional, we have shown that
it is possible to correctly model the experimental behavior towards spin-crossover

displayed by the different members of this family of compounds (i.e, larger
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phosphines leading to smaller T12).1261 The reported calculations correctly model the
T2 dependence with the phosphine size, and allow for the inclusion of previously
non-reported members of this family such as [PhB(Mesim)sFeNPHs3],
[PhB(Mesim)sFeNPMe2nPr] or [PhB(Mesim)sFeNPEt2Me], which correctly fit within
the experimentally reported trend, thus proving the potential use of this computational
methodology for in silico rational ?design of spin-crossover molecules.

As stated above, a clear empirical correlation between the size of the
phosphine, either by using the Tolman cone angle or the [Hes] steric parameters, [37,39]
and the value of the transition temperature can be outlined both, from experimental
and computational results. However, we can use the computational results to gain
further insight into the factors that govern the fine-tuning control over the spin-
crossover properties exhibited by this family of molecules. Spin-crossover is unusual
among tetracoordinated transition metal complexes, due to the fact that the splitting
among the d-based MOs is usually small when compared to the octahedral case, thus
leading to a situation in which the high-spin state is the most favorable situation.
However, in the [PhB(Meslm)sFeNPR1R2R3] family, the interplay of three different
factors leads to an electronic structure that not only allow for spin-crossover to occur,
but also for a very precise tuning of its properties. First, the {PhB(MesIm)s}- ligand
introduces a severe umbrella distortion,[46] which decreases the antibonding character
of the dxy, dxe-y2 and dz2 orbitals, thus stabilizing them with respect to the perfect
tetrahedron, while the dyz and dxz orbital remain strongly antibonding. However, the
distortion itself is not enough to introduce spin-crossover properties in these
compounds. For instance, the closely related compound [(tpe)Fe(PMes)][Li(THF)4]
(tpe = tris(5-mesitylpyrrolyl)ethane), also with a strong umbrella distortion (average

N-Fe-N angle of 122.00°) remains as an Fen high spin state, although for this
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compound, the tripodal ligand is a much less strong donor.j471 Therefore, the strong
antibonding interaction with both the {NPR1R2R3}- and the {PhB(MesIm)s}- ligands
are key in increasing the antibonding character of the dyz and dx: orbitals, thus leading
to a ligand field splitting where the two-spin states have similar electronic energies.
The second effect is the & antibonding interaction of the N atom of the {NPR1R2R3}-
ligand with the dyz and dxz d-based MOs. We have shown that when this interaction is
suppressed, for instance modeling the {NPMes}- as PMes, the ligand field gets
reduced by a 22%, and the high-spin state becomes the ground state, thus suppressing
the SCO behavior. The third factor is the phosphine size, effect that is at play in
modulating the antibonding interactions of the C donor atoms of the {PhB(Mesim)z}-
ligand towards the dyz and dxz orbitals. Smaller phosphines (i.,e PH3) allow the Feu
metal center to get closer to the {PhB(Mesim)s}- ligand, thus increasing the
destabilization of the dyz and dxz orbitals, while larger phosphine (i.,e PPhs), blocked
by steric hindrance, pull out the Fen metal center, thus increasing the Fe-C metal-
ligand bond lengths, which causes a decrease in the antibonding character of these
pair of orbitals, thus reducing the corresponding ligand field splitting. This reduction
of the ligand field means, effectively, that the high-spin and low-spin electronic
energies become closer, thus requiring less thermal energy (i.e, lower Tu2) for the
spin-transition to occur. It is worth mentioning that subtle electronic effects induced
by electron donating groups in isosteric phosphines can also be properly modeled,
although a systematic shift is observed when compared with the experimentally
reported data.

To summarize, we have shown how the use of computational tools can
provide with further insight in the experimental behavior of the

[PhB(MesIm)sFeNPR1R2Rs] family of compounds displaying spin-crossover, not
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only by correctly reproducing the experimental behavior, but also by providing with
the mechanisms that control the electronic structure of these systems and control the
spin-crossover behavior. The good agreement between experimental data and
computed values for the Tue, together with the inclusion of experimentally non-
reported members of these family validate the presented computational methodology
as a powerful tool in the computationally assisted design of coordination compounds

exhibiting spin-crossover properties.

Associated Content

Cartesian atomic coordinates for the [PhB(Meslim)sFeNPR1R2R3] optimized
geometries and fitting parameters for the thermochemical quantities (AH, AG and
TAS) as a function of the temperature for each studied system. This material is

available free of charge at http://pubs.acs.org
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Synopsis

A Density Functional Theory (DFT) methodology for quantitative calculation of
transition temperature (T12) in tetracoordinated spin-crossover compounds of general
formula [PhB(MesIm)sFeNPR1R2R3] is reported. The method fully agrees with the
experimentally reported data and is able to predict the T2 for new members of the
family. Insight into the fine-tuning control over the Ti2based on the phosphine size is

reported by analysis of the corresponding molecular orbitals.
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