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Fig. S1 (a) Structures of complex 1. Hydrogen atoms and methyl group in 3,5-dimethylpyrazole 
have been omitted for clarity. (b) The molecular packing of 1 in 1.5×2.5×2.5 at the c orientation, 
which demonstrates the arrangements of anisotropic axis of CoII are in a same orientations. The 
shortest distance of paramagnetic CoII ions between neighbor clusters are 8.825 Å.
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Table S1. Selected distance [Å] and angle [º] for 1.

Co1-N2 2.146 Co1-N4 2.151 Co1-N6 2.133

N6-Co1-N6i 180.0 N6-Co1-N2 86.61(7) N6-Co1-N2i 93.39(7)

N2-Co1-N2i 180.0 N6-Co1-N4i 93.51(3) N6-Co1-N4 84.49(2)

N2-Co1-N4 87.51(7) N2-Co1-N4i 92.49(1) N4-Co1-N4i 180.0

Symmetry code: (i) -x, -y, -z.
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Fig. S2 Experimental M vs H/T plots at different temperatures for complex 1.
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Fig. S3 Variable-frequency out-of-phase χM'' components of the ac magnetic susceptibility 
collected for a microcrystalline sample of 1 (at 1.8 K) under different applied dc fields.
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Fig. S4 Frequency dependence of in-phase (M') ac susceptibilities under 400 Oe (left) and 1 kOe 
(right) dc field (1-1000 Hz, by MPMS VSM) at indicated temperatures for complex 1, respectively.

Table S2. Analysis of Cole-Cole plot of complex 1 under 400 Oe dc field.
T/K S Δ1 1 1 Δ2 2 2 R
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Table S3. Analysis of Cole-Cole plot of complex 1 under 400 Oe dc field.
K S t   R
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Fig. S5 Temperature dependence of the out-of-phase (χ'') ac susceptibility under zero dc field for 
complex 1 with 10 times magnetic site dilution.
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Fig. S6 Variable temperature Cole-Cole plots of Complex 1 with 10 times magnetic site dilution 
under zero dc field (1-1000 Hz, by MPMS VSM). Fitted parameters are compiled in 
supplementary Table S3.

Table S4. Analysis of Cole-Cole plot of complex 1 with 10 times magnetic site dilution under 
zero dc field.
K S t   R
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Fig. S7 Frequency dependence of the in-phase (χ') and out-of-phase (χ'') ac susceptibility under 
400 Oe (left) and 1000 Oe (right) dc field for complex 1 with 10 times magnetic site dilution.
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Fig. S8 Arrhenius plots of ln(τ) vs the inverse temperature T-1, calculated from data at dc field of 
400 Oe for complex 1 with 10 times magnetic site dilution. Red lines show fit of the data to the 
Arrhenius expression τ = τ0 exp(Ueff/kT).
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Fig. S9 Arrhenius plots of ln(τ) vs the inverse temperature T-1, calculated from data at dc field of 
1kOe for complex 1 with 10 times magnetic site dilution. Red lines show fit of the data to the 
Arrhenius expression τ = τ0 exp(Ueff/kT).
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Fig. S10 Variable temperature Cole-Cole plots of Complex 1 with 10 times magnetic site dilution 
under 400 Oe dc field (1-1000 Hz, by MPMS VSM). Fitted parameters are compiled in 
supplementary Table S4.

Table S5. Analysis of Cole-Cole plot of complex 1 with 10 times magnetic site dilution under 400 
Oe dc field.
T/K S Δ1 1 1 Δ2 2 2 R
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Fig. S11 Variable temperature Cole-Cole plots of Complex 1 with 10 times magnetic site dilution 
under 1000 Oe dc field(1-1000 Hz, by MPMS VSM). Fitted parameters are compiled in 
supplementary Table S5.

Table S6. Analysis of Cole-Cole plot of complex 1 with 10 times magnetic site dilution under 1 
kOe dc field.
K S t   R
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Fig. S12  vs temperature T, calculated from data at dc field of 400 Oe (a) and 1 kOe (b) for 
complex 1 with 10 times magnetic site dilution. Red lines show fit of the data to eq. 2.

Table S7. Calculated spin-free energies (cm-1) of the lowest terms of complex 1.
Spin mult 4 4 4 4 4 4 4 4 4 4

1 E 0.0 32.0 1995.4 9540.2 9678.7 10603.3 21638.8 22053.2 22255.7 22844.0

Table S8. Calculated spin-orbit energies (cm-1) and g tensors (x, y, z) of the lowest Kramers 
doublets of complex 1.

1 2 3 4 5 6

E 0.0 217.6 467.9 763.2 2364.1 2450.61

g

1.015

1.041

8.685

0.146

1.075

4.583

0.806

0.634

0.330

0.124

0.161

3.201

0.258

0.275

6.407

3.857

3.349

2.121


