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Figure S1. View of I along the [111] direction. (Cavities of 26% of the total crystal volume

running along [111] are a reason for non-solvent composition of I)
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Table S1. Selected Interatomic Distances (A) for II

Mnl - 06 1.866(3)
Mnl - Ol 1.889(3)
Mnl - 05 1.890(3)
Mnl - 02 1.906(3)
Mnl - 04 1.909(3)
Mnl-013  1.915(3)
Mn2 - 07 1.880(3)
Mn2 - 08 1.890(3)
Mn2 - 03 1.912(3)
Mn2-015  1.916(4)
Mn2 - O1 1.917(3)
Mn2 - 02 1.919(3)
Mn3 - 09 1.848(3)
Mn3-010  1.860(3)
Mn3 - 03 1.923(3)
Mn3 - 02 1.925(3)
Mn3 - 04 1.938(3)

Mn3-017  1.941(4)
Mn4-O11  1.863(3)
Mn4-012  1.876(3)
Mn4 - 04 1.899(3)

Mn4-019  1.904(4)

Mn4 - 03 1.923(3)
Mn4 - 01 1.937(3)

MnS5 - 05 1.894(3)
Mn5 - 06 1.895(3)

Mn10 - 09 1.863(3)
Mn10 - 08 1.888(3)

Mn5 - 044 1.923(4)
Mn5-029  1.931(4)
Mn5-014  2.176(4)
Mn5 - 021  2.238(4)

Mn6 - 08 1.903(3)
Mn6 - 07 1.921(3)

Mn6 - 032
Mn6 - O33
Mn6 - 023
Mn6 - O16

1.948(3)

1.954(3)

2.115(4)
2.174(4)

Mn7 - 09 1.899(3)

Mn7 - O37
Mn7 - O10
Mn7 - O36
Mn7 - O18
Mn7 - 025
Mn8 - O11
Mn8 - O12
MnS8 - 040
MnS8 - O41
MnS - 028
Mn8 - 020

1.929(4)
1.931(3)
1.964(4)
2.139(4)
2.149(4)
1.890(3)
1.894(3)
1.931(3)
1.971(4)
2.177(4)
2.196(4)

Mnl10 - O34
Mn10 - O35
Mn10 - 024
Mn10 - O45
Mnll - O10
Mnll - Ol11
Mnll - O39
Mnll - O38
Mnll - 026
Mnll - 027
Mnl2 - 012
Mnl2 - O5
Mn12 - O43
Mnl12 - 042
Mn12 - O46
Mnl2 - 047
Mn9 - O6

1.940(4)
1.944(3)
2.115(4)
2.348(4)
1.866(3)
1.913(3)
1.925(4)
2.006(4)
2.104(4)
2.142(4)
1.854(3)
1.885(3)
1.930(4)
1.936(4)
2.200(4)
2.280(4)

1.867(3)

Mn9 - 07 1.872(3)
Mn9 - 030 1.937(3)
Mn9 - 031 1.943(4)
Mn9 - 022 2.051(4)
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Figure S2. Comparison of the experimental and simulated temperature dependence of the yyuT
product of I*. Fit 1 (blue solid curve): J=-100, J; = -8, J, =J; =12 cm!, g1, = 2.00; Fit 2 (red
solid curve, obtained in terms of extended spin Hamiltonian (2)): Ji, = Js¢ = 7.5, J34 =-30, J13 =
Jis =—40 cm™!, and gy, = 2.117 (see Figure 6 in the main text for the spin coupling scheme).



