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Figure S1. Molecular structure of [(ioan)2Zn2Fes]™ (molecule 2) in single-crystals of
[(ioan)2Zn2Fes])(ClO4)+1.33CH3CN+3.33E120. Hydrogen atoms have been omitted for

clarity.
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Figure S2. Overlay of the two molecules of molecule 1 and molecule 2 of [(ioan)2Zn2Fes]*
in the crystal structure of [(ioan)2Zn2Fe3](Cl04)*1.33CH3CN+3.33Et20. The overlay was
performed by overlaying Zn1-Fe2-O13 of molecule 1 with Zn6-Fe6-O53 of molecule 2.
The central cores show only minor differences while the organic parts further away from

Zn1-Fe2-013 or Zn6-Fe6-0O53 show small deviations.
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Figure S3. Thermal ellipsoid plots of [(ioan)2Znz2Fes]" a) molecule 1 and b) molecule 2 in
single-crystals of [(ioan)2Zn2Fes](ClO4)+1.33CH3CN+3.33Et20. Thermal ellipsoids are

drawn at the 50% probability level. Hydrogen atoms have been omitted for clarity.
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Figure S4. Magnetic °’Fe Mossbauer spectra of [(ioan)Zn2Fes](ClO4) recorded at 2 K with
external fields as provided in the figure applied perpendicular to the yrays. The red lines
represent a preliminary spin-Hamiltonian simulation with decoupled spins Si = 5/2, Di = -
1.5 cm™, E/Di = 0.0, & = 0.52 mm s, AEq,i = -0.69 mm s, Aisoi/gnBN =-21.0 T. The g
values were kept at 2, the A-tensor was isotropic, and the efg and D-tensors were taken

collinear with asymmetry parameters n = 0.
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Figure S5. Cw-X-band EPR derivative spectrum of Zn2Fe3 in acetone solution recorded
at 5.8 K (bottom panel) Microwave frequency 9.65402 GHz, power, 0.25 mW, modulation
0.8 mT at 100 kHz, and the corresponding absorption spectrum obtained by numerical
integration (top panel).
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The difficulties of potential spin Hamiltonian simulations of such spectra is demonstrated
in the next Figure S6 showing a ‘generic’ level scheme as obtained with the spin
Hamiltonian parameters used for the initial simulations of the magnetic data (Figure 6).
The density of the energy spectrum and the high sensitivity of the level energies on the
many spin Hamiltonian parameters for the three-spin system as well as on the field
direction prevented us from successful and unique simulations. Higher frequency
measurements may have ‘clarified’ the level scheme, but the higher resonance field would

have decoupled the spin system and hence obscured the putatively available information.
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Figure S6. Generic Energy levels scheme for [(ioan)Zn2Fes]** sown as a function of the
applied field and obtained with three coupled spins Si = 5/2 and the parameters used for
Figure 6 (gi=2.0,D1=D3=3cm”, D2 =-2.5cm™, J12=J23 =0.215cm™, J13=-0.13 cm"
"). The selected field range for the fields applied parallel to the z direction of the collinear

magnetic axes (left) and the x-direction (right) is the same as used for the EPR spectrum

above.
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Table S1. Selected Interatomic Distances [A] and Angles [deg]
[(ioan)2Zn2Fes])(ClO4)*1.33CH3CN+3.33Et20
Zn1 Fe2 2.8402(3) Fe2  O11 2.0133(13)
Fe2 Fe3 2.7312(4) Fe2 012 2.0243(12)
Fe3 Fe4 2.7106(4) Fe2 013 2.0342(13)
Fed Zn5 2.8234(4)
Zn6 Fe7  2.8227(4) Fe3  O11 1.9822(13)
Fe7 Fe8 2.7139(3) Fe3 012 2.0206(13)
Fe8 Fe7' 2.7138(3) Fe3 013 2.0354(13)
Fe3 021 2.0093(12)
Zn1 N1 2.0629(15) Fe3 022 2.0001(13)
Zn1 N2  2.0687(16) Fe3 023 2.0177(13)
Zn1 N3  2.0689(16)
Zn1 O1  2.1909(13) Fed 021 2.0182(12)
Zn1 02  2.1837(12) Fe4 022 2.0200(13)
Zn1 03  2.1192(12) Fe4 023 2.0285(12)
Fed 031 1.9855(13)
Zn5 N11  2.0561(17) Fe4 032 1.9978(12)
Zn5 N12 2.0684(16) Fe4 033 1.9935(12)
Zn5 N13  2.0760(17)
Zn5 031 2.1620(13) Fe7 041 2.0007(13)
Zn5 032 2.1438(13) Fe7 042 1.9951(12)
Zn5 033 2.1443(12) Fe7 043 1.9938(13)
Fe7 051 2.0158(13)
Zn6 N21 2.0635(17) Fe7 052 2.0311(13)
Zn6 N22 2.0728(15) Fe7 053 2.0171(13)
Zn6 N23  2.0571(16)
Zn6 041 2.1592(13) Fe8 053 2.0071(12)
Zn6 042 2.1618(12) Fe8 053 2.0071(12)
Zné 043 2.1527(13) Fe8 051 1.9967(13)
Fe8 051 1.9967(13)
Fe2 O1  2.0100(12) Fe8 052 2.0110(12)
Fe2 02  1.9997(12) Fe8§ 052 2.0111(12)
Fe2 03  1.9918(13)
01 Zn1 Fe2 44.83(3) 051 Fe7 Fe8 47 14(4)
02 2Zn1 Fe2 44.57(3) 051 Fe7 053 79.55(5)
02 zn1 O1 73.59(5) 051 Fe7 052 78.77(5)
03 Zn1 Fe2 44.47(3) 041 Fe7 Zn6 49.68(4)
03 zn1 O1 76.20(5) 041 Fe7 Fe8 130.46(4)
03 zZn1 02 74.97(5) 041 Fe7 053 114.99(5)
N1 Zn1 Fe2 125.16(5) 041 Fe7 051 88.41(5)
N1  Zn1 Of 85.43(6) 041 Fe7 052 159.07(5)
N1 Zn1 02 110.88(5) 043 Fe7 Zn6 49.51(4)
N1 Zn1 03 158.40(6) 043 Fe7 Fe8 130.53(4)
N1 Zn1 N2 89.04(6) 043 Fe7 053 88.32(5)
N1 Zn1 N3 91.25(6) 043 Fe7 042 82.28(5)
N2 Zn1 Fe2 124.73(4) 043 Fe7 051 160.67(5)
N2 zZn1 Of 154.75(6) 043 Fe7 041 83.11(5)
N2 Zn1 02 85.53(5) 043 Fe7 052 113.86(5)
N2 zn1 O3 112.39(6) 052 Fe?7 Zn6 132.30(4)
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89.93(6)
125.71(4)
114.78(6)
157.28(6)
86.32(6)
44.53(3)
44.77(3)
74.55(5)
44.89(3)
75.47(5)
75.29(5)
125.68(5)
159.21(6)
111.53(6)
86.69(6)
89.52(7)
125.15(4)
111.00(6)
86.14(6)
158.11(6)
124.81(5)
86.38(6)
157.87(6)
111.11(6)
90.27(7)
90.43(7)
44.79(3)
44.95(3)
75.07(5)
44.78(3)
74.92(5)
75.83(5)
125.17(5)
110.59(6)
86.29(6)
159.40(6)
89.46(6)
124.60(4)
85.49(5)
157.12(6)
110.98(6)
125.15(5)
157.91(6)
111.86(6)
86.27(6)
91.08(7)
90.66(6)
180.0
47.75(4)
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023
Zn1
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Fed
013
Zn1
Fe3
012
013
Zn1
Fed
012
Oo11
013
Zn1
Fe3d
012
Oo11
01
013
Zn1

47.51(3)
178.883(14)
131.70(4)
47.29(4)
79.64(5)
49.78(4)
131.34(4)
160.44(5)
81.91(5)
88.76(5)
113.83(5)
82.84(5)
49.25(3)
130.20(4)
113.80(5)
159.22(5)
87.99(5)
82.02(5)
133.38(4)
47.56(4)
79.78(5)
78.83(5)
132.31(4)
47.77(4)
49.23(4)
130.19(4)
87.77(5)
115.31(5)
159.23(5)
179.071(14)
132.85(4)
47.47(4)
78.57(5)
134.18(4)
46.40(4)
78.65(5)
79.67(5)
50.21(4)
129.93(4)
158.36(5)
88.08(5)
116.05(5)
50.03(3)
130.72(4)
88.53(5)
114.91(5)
81.60(5)
158.43(5)
48.19(4)
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0521
052
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Fe7
Fe7
Fe7'
Fe7'
0521
Zn6
Zn6
Fe8
052
Zn6
Fe8
053
051
041
052
Zn6

132.25(4)
47.75(4)
132.25(4)
180.0
79.84(5)
100.16(5)
100.16(5)
79.84(5)
47.73(4)
47.74(4)
132.26(4)
132.27(4)
99.75(5)
80.25(5)
80.25(5)
99.75(5)
180.00(5)
100.31(5)
79.69(5)
100.30(5)
79.69(5)
131.86(4)
48.14(4)
131.86(4)
48.14(4)
180.0
179.809(15)
132.69(4)
47.44(3)
79.13(5)
49.77(4)
130.05(4)
159.14(6)
113.86(5)
82.42(5)
87.69(5)
132.91(4)
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013
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022
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Fe2
Fe2
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Fe2
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Fe2
Fe2
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Fe3
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Fe3
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Fe3
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Fe3
012
Oo11
o1
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013
Zn1
Fe3
Fe2
Fe4
Fe2
012
021
023
013
Fe4
Fe2
013
Fe4
Fe2
022
012
021
023
013
Fe4d
Fe2
012
023
013
Fe4
Fe2
012
013
Fe4
Fe2

130.96(4)
114.44(5)
159.73(5)
83.32(5)
82.02(5)
87.65(5)
131.21(4)
47.87(4)
179.248(15)
47.91(4)
131.35(4)
101.43(5)
80.47(5)
80.37(5)
96.86(5)
131.95(4)
47.58(3)
78.62(5)
133.39(4)
47.35(4)
176.90(5)
79.46(5)
102.36(5)
98.84(5)
80.37(5)
47.84(4)
132.41(4)
99.02(5)
79.29(5)
176.08(5)
48.11(3)
132.39(4)
177.34(5)
103.18(5)
131.86(4)
47.83(4)

Symmetry transformations used to generate equivalent atoms: ' 1-X,1-Y,1-Z
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