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1. General Remarks

All reactions were carried out at room temperature in air. With the exception of HqsaI—Br,1 all
chemicals were purchased from Aldrich Chemical Company and used as received. Infrared spectra
(as KBr discs) were recorded on a Perkin-EImer Spectrum One infrared spectrophotometer in the
range 400-4000 cm™. Elemental analyses were carried out by using a Eurovector EA3000 analyser.
ESI-MS were recorded by using a Bruker Daltonics 7.0T Apex 4 FTICR Mass Spectrometer at the
National University of Singapore.

Synthesis of [Fe(gsal-Br),]JNO3-2MeOH: Hgsal-Br (131 mg, 0.4 mmol) was dissolved in CH,Cl, (2 ml)
giving an orange solution. NEt3 (56 pl, 0.4 mmol) was added resulting in a change to dark orange.
CH30H (3 ml) was layered on top of the Hgsal-Br solution. In a separate flask, Fe(NOs)3-9H,0 (83
mg, 0.2 mmol) was dissolved in CH30OH (5 ml) giving a yellow solution. The yellow solution was
then layered on top of the blank CH3;OH and left for 4 days. The black crystals formed were
washed with hexane (2 x 1 ml) and air dried (41 mg, 24%). IR (KBr): Vmax = 3052 (Uar-n), 1597 (uc=n),
1365 (un.o), cm™. (ESI): m/z = 707.8 [Fe(qgsal-Br),]". Anal. Calc. for CssH,sBr,FeNsO;: C, 48.95; H,
3.38; N, 8.39. Found: C, 48.31; H, 2.68; N, 8.66%.

Magnetic susceptibility, Mossbauer spectroscopic and DSC studies

Data were collected using a Quantum Design MPMS 5 SQUID magnetometer under an applied
field of 1 T over the temperature range 300—-4 K. The polycrystalline samples were placed in gel
capsules and care was taken to allow long thermal equilibration times at each temperature point.

The Mossbauer spectroscopic sample was enclosed in Vaseline and rapidly frozen in liquid
nitrogen. The sample was then placed in the spectrometer running at 5.1 K. This rapidly quenched
sample was then warmed slowly to 100 K, 170K and 294 K. A small magnetic field of 47 mT was
applied parallel to the y-ray. Spectra were calibrated with a-Fe and isomer shifts are quoted
relative to a-Fe at room temperature.

DSC measurements were recorded on a TA Instruments Q100 differential scanning calorimeter
between 275 and 125 K.

2. X-ray Crystallography

Crystal data and data processing parameters for the structures of [Fe(gsal-Br),]NO3:2MeOH are
given in Table S1. X-ray quality crystals of the complex were grown by layering a solution of
Fe(NO3)3-9H,0 in MeOH over a solution of Hgsal-Br and NEts in CH,Cl,. Crystals were mounted on
a glass fibre using perfluoropolyether oil and cooled rapidly in a stream of cold nitrogen. The
diffraction data were collected initially at 123 K on a Bruker APEXIl area detector with graphite
monochromated MoKa (A = 0.71073 A).Z The sample was then warmed to 175, 220 and 280 K
collecting data at each of these temperatures. The sample was then cooled to 175 and 123 K and
data again collected. Finally, the sample was cooled to 100 K and then warmed again to 150 K with
data collected at these two temperatures to confirm the reducibility of the spin crossover. After
data collection, in each case an empirical absorption correction (SADABS) was applied,® and the
structures were then solved by direct methods and refined on all F* data using the SHELX suite of
programs.” In all cases non-hydrogen atoms were refined with anisotropic thermal parameters;
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hydrogen atoms were included in calculated positions and refined with isotropic thermal
parameters which were ca. 1.2 x (aromatic CH) or 1.5 x (CHs, OH) the equivalent isotropic thermal
parameters of their parent carbon or oxygen atoms. Pictures were generated using DIAMOND or
OLEX-2.>°
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Supporting Figures

Figure S1 SQUID magnetic susceptibility studies of 1 between 2 and 400 K at scan rates of 1, 2, and

5 Kmin™.
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Figure S2 Partial packing diagram of the LS (top) and [LS-HS] (bottom) phases in 1 where blue and
orange represent LS and HS centres, respectively. The light blue box represents the unit cell (or
pseudo-unit cell in the [LS-HS] phase). The pseudo-unit cell of the intermediate [LS-HS] is
deliberately divided in two to show its relationship with the unit cell of the simple LS structure and
the clear doubling of the unit cell.
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Figure S4 The supplementary C-H---O interactions between the gsal-Br C-H groups and the
phenoxide O atoms at 123 K.
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b)

Figure S5 The C-H---O interactions forming the a) solvent (Type A) and b) anionic (Type B)
embraces above and below the n-m interactions at 123 K.
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1D Chain

1D Chain

Figure S7 The C-H---Br and Br---O interactions that link the 1D chains in 1.
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Figure S8 Thermal variation of ymT versus T plot for dried 1.
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Figure S9 DSC measurements for 1.

Page | 22



Figure $10 VT-IR spectroscopic measurements of 1.
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