The dataset contains:
Analytical characterisation of the complexes (CHN microanalysis)
X-ray Crystallographic data:

-L'jiPr (CCDC 2091639)
-L'tBu (CCDC 2091640)
e Structure of (S)-L'tBu (CCDC 2091641)
e Structure of (R)-L'tBu-(S)-L'tBu (CCDC 2091642)
e Structure of [Fe((S)-L'Ph)2][BF4]>-MeCN (CCDC 2091644)
e Structure of [Fe((R)-L'Ph)2][ClO4]2-MeCN (CCDC 2091645)
e Structure of [Fe((S)-L'Ph)2][CIO4]2-MeCN (CCDC 2091646)
e Structure of [Fe((R)-L'Ph)2][FeCls]2-EtoO (CCDC 2091647)
e Structure of [Fe((R)-L'Ph)((S)-L'Ph)][BF4]2-1.5MeCN (CCDC 2091648)
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e Structure of [Fe((R)-L'Ph)][Fe((S)-L'Ph)2][CIO4]s-2MeCN (CCDC 2091649)
e Structure of [Fe((R)-L'Pr)((S)-L"iPr)][CIO4]2-2MeCN (CCDC 2091658)
-L'tBu)2][ClO4]2-Me2CO (CCDC 2091659)
-L'tBu)(NCMe)2(OH)][ClO4]2-H20-0.25MeCN-0.25Et,0
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e Structure of [Fe((S

e Structure of [Fe((S
(CCDC 2091660)

e Structure of [Fe((S)-L?tBu)2][CIO4]>-Me2CO (CCDC 2091661)

X-ray powder diffraction data (measured and simulated).
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"H NMR spectra (raw data and plotted spectra).

Electrospray mass spectra.

Solid state magnetic susceptibility measurements (raw and processed data).

Solution magnetic susceptibility measurements (raw spectra and calculated yuT values).
DFT calculations (SPARTAN files).



Ligands referred to in this study

2,6-Bis(4-(R)-phenyl-4,5-dihydrothiazol-2-yl)pyridine 2,6-Bis(4-(S)-phenyl-4,5-dihydrothiazol-2-yl)pyridine

Ca23H19N3S; C23H19N3S;
(R)-L'Ph (S)-L'Ph
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2,6-Bis(4-(R)-isopropyl-4,5-dihydrothiazol-2-yl)pyridine  2,6-Bis(4-(S)-isopropyl-4,5-dihydrothiazol-2-yl)pyridine

Cr7Ha3N3S, C17H23N3S;
(R)-L'iPr (S)-L'iPr
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2,6-Bis(4-(R)-tertbutyl-4,5-dihydrothiazol-2-yl)pyridine 2,6-Bis(4-(S)-tertbutyl-4,5-dihydrothiazol-2-yl)pyridine

C1gHa7N3S, C1gH27N3S,
(R)-L'tBu (S)-L'tBu
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2,6-Bis(4-(R)-tertbutyl-4,5-dihydrooxazol-2-yl)pyridine 2,6-Bis(4-(S)-tertbutyl-4,5-dihydrooxazol-2-yl)pyridine
C19H27N30; C19H27N30,
(R)-L*tBu (S)-L*tBu



Complexes referred to in this study

Bis[2,6-bis((R)-4-phenyl-4,5-dihydrothiazol-2-yl)pyridine]- Bis[2,6-bis((S)-4-phenyl-4,5-dihydrothiazol-2-yl)pyridine]-
iron(ll) ditetrafluoroborate iron(ll) ditetrafluoroborate
C45H3SBZFBF9NSS4 C45H3882F8FEN684
[Fe((R)-L'Ph),lIBF4] [Fe((S)-L'Ph),][BF 1,

Ph,

Ph

Bis[2,6-bis((R)-4-phenyl-4,5-dihydrothiazol-2-yl)pyridine]- Bis[2,6-bis((S)-4-phenyl-4,5-dihydrothiazol-2-yl)pyridine]-
iron(ll) diperchlorate iron(ll) diperchlorate
C4gHagClFeNgOgS, C4HagClFeNgOsS,

[Fe((R)-L'Ph),][CIO], [Fe((S)-L'Ph),][CIO4],

[FeCl4],

Bis[2,6-bis((R)-4-phenyl-4,5-dihydrothiazol-2-yl)pyridine]- [2,6-Bis((R)-4-phenyl-4,5-dihydrothiazol-2-yl)pyridine]-
iron(ll) diftetrachoroferrate(lll)] [2,6-bis((S)-4-phenyl-4,5-dihydrothiazol-2-yl)pyridine]-
CapH35ClsFe3NgS, iron(l) ditetrafluoroborate
[Fe((R)-L'Ph),][FeClyl, CagHagBoFgFeNgS,

[Fe((R)-L"Ph)((S)-L"Ph)I[BF 41,

Ph\(\S —|2+

Bis[2,6-bis((R)-4-phenyl-4,5-dihydrothiazol-2-yl)pyridine]iron(l1)-
bis[2,6-bis((S)-4-phenyl-4,5-dihydrothiazol-2-yl)pyridineliron(ll) diperchlorate
Cg2H76Cl1sFe;N12016Ss
[Fe((R)-L'Ph),][Fe((S)-L'Ph),][CIOl,



Complexes referred to in this study (continued)

Bis[2,6-bis((S)-4-isopropyl-4,5-dihydrothiazol-2-yl)pyridine]- [2,6-Bis((R)-4-isopropyl4,5-dihydrothiazol-2-yl)pyridine]-
iron(ll) diperchlorate [2,6-bis((S)-4-isopropyl-4,5-dihydrothiazol-2-yl)pyridine]-
C34H46ClFEeNgOgS, iron(ll) diperchlorate

[Fe((S)-L"iPr),][CIO 4], Cq4H45ClFeNg0gS,

[Fe((R)-L'Pr)((S)-L"iPr)][CIO,],

Bis[2,6-bis((S)-4-tertbutyl-4,5-dihydrothiazol-2-yl)pyridine]-  Bis[2,6-bis((S)-4-tertbutyl-4,5-dihydrooxazol-2-yl)pyridine]-

iron(ll) diperchlorate iron(ll) diperchlorate
C38H54C|2FGN60384 C33H54C|2F8N5012
[Fe((S)-L"tBu),][CIO]; [Fe((S)-L?tBu),][CIO,];

MeCN,
HZO—/Fe—N\
MeCN

rac-[2,6-Bis(4-tertbutyl-4,5-dihydrothiazol-2-yl)pyridine]bis(acetonitrile)-
(aqua)iron(ll) diperchlorate
Co3H35ClFeNs0gS,
rac-[Fe(L"tBu)(NCMe),(OH,)I[CIO ],



Complex cations studied by DFT calculations

Bis[2,6-bis(4,5-dihydrothiazol-2-yl)pyridineliron(ll) Bis[2,6-bis(4,5-dihydrooxazol-2-yl)pyridineliron(ll)
[Fe(LH)** [Fe(L?H)**

Bis[2,6-bis((R)-4-phenyl-4,5-dihydrothiazol-2-yl)pyridine]- [2,6-Bis((R)-4-phenyl-4,5-dihydrothiazol-2-yl)pyridine]-
iron(ll) [2,6-bis((S)-4-phenyl-4,5-dihydrothiazol-2-yl)pyridine]-
CyeH3aFeNgS, iron(ll)
[Fe((R)-L"Ph),]** CagHasFeNgS,
[Fe((R)-L'Ph)(S)-L"Ph)}**
Ph 2+
Ph 0 ]

Bis[2,6-bis((R)-4-phenyl-4,5-dihydrooxazol-2-yl)pyridine]- [2,6-Bis((R)-4-phenyl-4,5-dihydrooxazol-2-yl)pyridine]-
iron(ll) [2,6-bis((S)-4-phenyl-4,5-dihydrooxazol-2-yl)pyridine]-
CugH3sFeNgO, iron(ll)
[Fe((R)-L?Ph),]* CagHzgFeNgO,4

[Fe((R)-L*Ph)]((S)-L*Ph)P*

Bis[2,6-bis((S)-4-isopropyl-4,5-dihydrothiazol-2-yl)pyridine]- [2,6-Bis((R)-4-isopropyl4,5-dihydrothiazol-2-yl)pyridine]-

iron(ll) [2,6-bis((S)-4-isopropyl-4,5-dihydrothiazol-2-yl)pyridine]-
CasHagFeNgS, iron(ll)
[Fe((R)-L"iPr),]* CauHaigFeNGS,

[Fe((R)-L1iPr)((S)-L1iPr)2



Complex cations studied by DFT calculations (continued)
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Bis[2,6-bis((S)-4-isopropyl-4,5-dihydrooxazol-2-yl)pyridine]- [2,6-Bis((R)-4-isopropyl4,5-dihydrooxazol-2-yl)pyridine]-
iron{Il) [2,6-bis((S)-4-isopropyl-4,5-dihydrooxazol-2-yl)pyridine]-
C34H46FeNgO4 iron(ll)
[Fe((R)-L2iPr),J** CssHagFeNgO,

[Fe((R)-L2iPr)((S)-L2iPr)]**

Bis[2,6-bis((S)-4-tertbutyl-4,5-dihydrothiazol-2-yl)pyridine]- [2,6-Bis((R)-4-tertbutyl-4,5-dihydrothiazol-2-yl)pyridine]-
iron(ll) [2,6-bis((S)-4-tertbutyl-4,5-dihydrothiazol-2-yl)pyridine]-
CagHs4FeNgS, iron(ll)
[Fe((R)-L'tBu),I** CagHsaFeNgS,

[Fe((R)-L'tBu)((S)-L'tBu)]**

Bis[2,6-bis((S)-4-tertbutyl-4 5-dihydrooxazol-2-yl)pyridine]- [2,6-Bis((R)-4-tertbutyl-4,5-dihydrooxazol-2-yl)pyridine]-
iron(Il) [2,6-bis((S)-4-tertbutyl-4,5-dihydrooxazol-2-yl)pyridine]-
CagHsaFeNgOy iran(ll)
[Fe((R)-L*tBu),I** CagHs4FeNgO,

[Fe((R)-LBu)((S)-L2tBu)]?*



