The dataset contains:

Analytical characterisation of the complexes (CHN microanalysis)

X-ray Crystallographic data:

Structure of [Fe((S)-L*Ph)((R)-L2Ph)][ClO4]2-MeNO: (1-MeNO2; CCDC 2132824)
Structure of [Fe((R)-LiPr)((S)-L2iPr)][ClO4]-MeCN (2-MeCN; CCDC 2132825)
Structure of [Fe((R)-LPh)(bimpy)][CIO4]>-MeCN (3-MeCN; CCDC 2132826)
Structure of [Fe((R)-L?Ph)(bimpy)][CIO4]2 (4; CCDC 2132827)
Structure of [Fe((S)-L%iPr)(bimpy)][ClO4]. (5; CCDC 2132828)
Structure of [Fe((S)-L2iPr)(bimpy)][ClO4].-MeCN-Et,0 (6-MeCN-Et;0;

CCDC 2132829)
Structure of [Fe((R)-L?Ph)(bpp)][CIO4]2-:2MeCN (8-:2MeCN; CCDC 2132830)
Structure of [Fe(terpy)2][ClO4]2-2MeCN (CCDC 2134550).

X-ray powder diffraction data (measured and simulated).

'H NMR spectra (raw data and plotted spectra).

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

Solution magnetic susceptibility measurements (raw spectra and calculated ymT values).

DFT calculations (SPARTAN files).



Ligands referred to in this study
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2,6-Bis(4-(R)-phenyl-4,5-dihydrooxazol-2-yl)pyridine

Ca3H19N30; C23H1gN302
(R)-L'Ph (S)-L'Ph
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2,6-Bis(4-(R)-isopropyl-4,5-dihydrooxazol-2-yl)pyridine  2,6-Bis(4-(S)-isopropyl-4,5-dihydrooxazol-2-yl)pyridine
C17H23N30, C47H23N30,
(R)-L'Pr (S)-L'Pr
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2,6-Bis(4-(R)-phenyl-4,5-dihydrothiazol-2-yl)pyridine

CaaH1gN3S;
(R)-L2Ph
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2,6-Bis(4-(S)-phenyl-4,5-dihydrooxazol-2-yl)pyridine

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

Ca3H1gN3S;
(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

Ci7H23N3S;
(R)-L%Pr
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2,6-Bis(benzimidazol-2-yl)pyridine
C1gH13N5
bimpy

CED
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2,6-Bis(pyrazol-1-yl)pyridine

Cq1HgN5
bpp

Ci7H23N3S,
(S)-L%iPr
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2,2":6',2"-Terpyridine
CisHq1N3
terpy



Complexes referred to in this study

Ph

[2,6-Bis((S)-4-phenyl-4,5-dihydrooxazol-2-yl)pyridine]- [2,6-Bis{{R)-4-isopropyld,5-dihydrooxazol-2-yl)pyridine]-
[2,8-bis((R)-4-phenyl-4,5-dihydrothiazol-2-yl)pyridine]- [2,6-bis({S)-4-isopropyl-4,5-dihydrothiazol-2-y|)pyridine]-
iron(ll) diperchlorate iron(ll) diperchlorate
C4gH35C1:FeNg0105; Ca4H45ClFeN50103;
[Fe((S)-L"Ph)((R)-L*Ph)][CIO4]; (1) [Fe((R)-L"Pr)((S)-L*Pr)][CIO]; (2)

[2,6-Bis((R)-4-phenyl-4,5-dihydrooxazol-2-yl)pyridine]- [2,6-Bis((R)-4-phenyl-4,5-dihydrothiazol-2-yl)pyridine]-
[2,6-bis(benzimidazol-2-yl)pyridineliron(ll) diperchlorate [2,6-bis(benzimidazol-2-yl)pyridineliron(Il) diperchlorate
CysH3CloFeNgO 4 C4oH2CloFENgOgS,
[Fe((R)-L"Ph)(bimpy)][CIO], (3) [Fe((R)-L2Ph)(bimpy)][CIO4], (4)

[2,6-Bis((S)-4-isopropyl-4,5-dihydrooxazol-2-yl)pyridine]- [2,6-Bis((S)-4-isopropyl-4,5-dihydrothiazol-2-yl)pyridine]-
[2,6-bis(benzimidazol-2-yl)pyridineliron(ll) diperchlorate [2,6-bis(benzimidazol-2-yl)pyridineliron(Il) diperchlorate
C36H350|2F8N301U C35H36C|2F9N80882
[Fe((S)-L"iPr)(bimpy)][CIO4]; (5) [Fe((S)-LPr)(bimpy)][CIO4] (8)

[2,6-Bis((R)-4-phenyl-4,5-dihydrooxazol-2-yl)pyridine]- [2,6-Bis((R)-4-phenyl-4,5-dihydrothiazol-2-yl)pyridine]-
[2,6-bis(pyrazol-1-yl)pyridine]iron(ll) diperchlorate [2,6-bis(pyrazol-1-yl)pyridineliron(ll) diperchlorate
C34HZBC|2FENBO10 C34H280|2F9N80882

[Fe((R)-L'Ph)(bpp)I[CIO4]; (7) [Fe((R)-L*Ph)(bpp)][CIO.]; (8)



Complexes referred to in this study (continued)

[2,6-Bis{(S)-4-isopropyl-4,5-dihydrooxazol-2-yl)pyridine]- [2,6-Bis((S)-4-isopropyl-4,5-dihydrothiazol-2-yl)pyridine]-
[2,6-bis(pyrazol-1-yl)pyridine]iron(ll) diperchlorate [2,6-bis(pyrazol-1-yl)pyridineliron(ll) diperchlorate
CogH32CloFeNgO4g CogH3,CloFeNg0OgS,
[Fe((S)-L"Pr)(bpp)I[CIC4], (9) [Fe((S)-L%Pr)(bpp)I[CIO4] (10)

[2,6-Bis((R)-4-phenyl-4,5-dihydrooxazol-2-yl)pyridine]- [2,6-Bis({S)-4-isopropyl-4,5-dihydrcoxazol-2-yl)pyridine]-
[2,2"6',2"-terpyridine]iron(ll) diperchlorate [2,2".6',2"-terpyridine]iron(l) diperchlorate
CagH3gFeCloNgO4g CiaoH34FeCloNgO 1
[Fe((R)-L"Ph)(terpy)][CIOy], (11) [Fe((S)-L"iPr)(terpy)I[CIO4]; (12)

Bis[2,2".6',2"-terpyridine]iron(ll) diperchlorate
C30H22FEC|2N605
[Fe(terpy)ql[ClO4]2



Complex cations studied by DFT calculations
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[2,6-Bis({S)-4-phenyl-4,5-dihydrooxazol-2-yl)pyridine]- [2,6-Bis((S)-4-isopropyl4,5-dihydrooxazol-2-yl)pyridine]-
[2,6-bis({R)-4-phenyl-4,5-dihydrothiazol-2-yl)pyridineliron(Il) [2,6-bis{(R)-4-isopropyl-4,5-dihydrothiazol-2-yl)pyridine]iron(ll)
CagH3sFeNg02S; C34H16FeNGO,S;
[Fe((S)-L'"Ph)((R)}-L?Ph)?* (12*) [Fe((S)-LTiPr)((R)-L2Pr)?* (22*)

[2,6-Bis((R)-4-phenyl-4,5-dihydrooxazol-2-yl)pyridine]- [2,6-Bis({R)-4-phenyl-4,5-dihydrothiazol-2-yl)pyridine]-
[2,6-bis(benzimidazol-2-yl)pyridineliron{ll) [2,6-bis(benzimidazol-2-yl)pyridine]iron(l1}
C42H32FeNgO; CaoH35FeNgS,
[Fe((R)-L"Ph)(bimpy)]** (3%") [Fe((R)-L?Ph)(bimpy)]** (4%*)

[2,6-Bis((R)-4-isopropyl-4,5-dihydrooxazol-2-yl)pyridine]- [2,6-Bis({R)-4-isopropyl-4,5-dihydrothiazol-2-yl)pyridine]-
[2,6-bis(benzimidazol-2-yl)pyridine]iron(ll) [2,6-bis(benzimidazol-2-yl)pyridine]iron(I1)
CagH3gFeNg02 CagHzgFeNgS,
[Fe((R)-LiPr)(bimpy)2* (5%*) [Fe((R)-L%Pr)(bimpy)[** (6°*)

[2,6-Bis(4,5-dihydrooxazol-2-ylpyridine]- [2,6-Bis(4,5-dihydrothiazol-2-yl)pyridine]-
[2,8-bis(benzimidazol-2-yl)pyridine]iron(ll) [2,6-bis{benzimidazol-2-yl)pyridineliron(ll)
CgoH24FeN802 030H24FEN382

[Fe(L"H)(bimpy)I** [Fe(L?H)(bimpy)]**



Complex cations studied by DFT calculations (continued)

[2,6-Bis{(R)-4-phenyl-4,5-dihydrooxazol-2-yl)pyridine]-

[2,6-bis(pyrazol-1-yl)pyridineiron(ll)
C34H28F9N802
[Fe((R)-L"Ph)bpp)I** (7%*)

[2,6-Bis((R)-4-isopropyl-4,5-dihydrooxazol-2-yl)pyridine]-

[2,6-bis(pyrazol-1-yl)pyridine]iron(ll)
023H32 FeN302
[Fe((R)-L"iPr)(bpp)]** (9%%)

[2,6-Bis(4,5-dihydrooxazol-2-yl)pyridine]-
[2,6-bis(pyrazol-1-yl)pyridine]iron(ll)
CyoHopgFeNg0O5
[Fe(L"H)(bpp)**

[2,6-Bis({R)-4-phenyl-4,5-dihydrocxazol-2-yl)pyridine]-

[2,2"6",2"-terpyridineliron(ll)
C38H30F9N502
[Fe((R)-L"Ph)(terpy)]** (112*)

[2,6-Bis({R)-4-phenyl-4,5-dihydrothiazol-2-yl)pyridine]-

[2,6-bis(pyrazol-1-yl)pyridine]iron(ll)
[Fe((R)-L*Ph)(bpp)1* (8%")

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

[2,6-bis(pyrazol-1-yDpyridine]iron(Il)
ngngFGNgSz
[Fe((R)-LPr)(bpp)]** (107°)

[2,6-Bis(4,5-dihydrothiazol-2-yl)pyridine]-
[2,6-bis(pyrazol-1-yl)pyridine]iron(Il)
CooHyoFeNgSs
[Fe(L?H)(bpp)**

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

[2,2":6",2"-terpyridine]iron(Il)
[Fe((R)-L2Ph)(terpy)]**



Complex cations studied by DFT calculations (continued)

[2,8-Bis((R)-4-isopropyl-4,5-dihydrooxazol-2-yl)pyridine]-

[2,2":6',2"-terpyridineliron(Il)
[Fe((R)-L"iPr)(terpy)]2* (122%)

[2,6-Bis(4,5-dihydrooxazol-2-yl)pyridine]-
[2,2":6",2"-terpyridine]iron(ll)
CaoHz4FeNgO5
[Fe(L"H)(terpy)I**

Bis[2,6-bis(benzimidazol-2-yl)pyridineliron(ll)

CagHzeFeNyg
[Fe(bimpy),]**

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

[2,2":6',2"-terpyridine]iron(ll)
032 H34F8N682
[Fe((R)-L2iPr){terpy)]**

[2,6-Bis(4,5-dihydrothiazol-2-yl)pyridine]-
[2,2":6',2"-terpyridine]iron(ll)
CazHasFeNgSs
[Fe(L?H)(terpy)**

Bis[2,6-bis(pyrazol-1-yl)pyridine]iron(ll)
CaoHigFeNyg
[Fe(bpp)al**

Bis[2,2":6',2" terpyridineliron(Il)

C3DH22FEN5
[Fe(terpy)sl**



