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Table S1. X-ray crystallographic parameters of 1
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Table S2. Continuous Shape measurement (CShM) for complexes 1 and 2

Complex Square antiprism Bicapped trigonal prism
1 1.21570 1.80981
2 1.25421 1.79989
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Figure S1. Thermogravimetric analysis (TGA) for the complexes 1 and 2.
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Figure S2. TG-MS analysis for the complexes 1 (panel A) and 2 (panel B). The removal of
water molecules evidenced from the ESI-MS analysis shown in the inset.
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Figure S3. Temperature dependent inverse molar susceptibility (ym ™) plot for complex 2 and
2'. Solid lines represent the linear fit of the magnetic data from 300-2 K.
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Figure S4. Isothermal field dependant magnetization measurements and reduced
magnetization measurements performed on polycrystalline samples of 1 (Panel A and C) and
1" (Panel B and D) measured from 0-70 kOe at the indicated temperature. The solid lines are
for eye guides.
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Isothermal field dependant magnetization measurements performed on

polycrystalline samples of 2 (Panel A) and 2' (Panel B) measured from 0-70 kOe at the
indicated temperature. The solid lines are for eye guides.
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Figure S6. Field dependent out-of-phase ac susceptibility measurement has been performed on
powdered sample of complex 1 and 1'.
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Table S3: Fitting parameters for Cole-Cole plot for complex 1 (5.5 kOe bias magnetic field)

S. | T(K) S tot Apa T1 o1 Ay2 T2 o2 Residual
No.
1 2.0 0.730944E+00 0.100398E+01 0.192691E-01 0.716252E+00 0.115605E+01 0.11372E+00 0.229971E+00 0.736342E-02
2 2.2 0.109420E-01 0.157115E+01 0.150813E-01 0.760408E+00 0.142661E+01 0.10648E+00 0.296676E+00 0.380790E-02
3 24 0.838694E+00 0.559282E+00 0.125135E-01 0.510985E+00 0.167803E+01 0.10047E+00 0.381804E+00 0.106631E-01
4 2.6 0.949435E+00 0.415783E+00 0.746137E-02 0.438115E+00 0.176121E+01 0.918313E-01 0.403042E+00 0.975462E-02
5 2.8 0.950331E+00 0.424506E+00 0.679139E-02 0.451295E+00 0.175207E+01 0.835579E-01 0.400459E+00 0.100564E-01
6 3.0 0.884161E+00 0.518109E+00 0.459761E-02 0.528570E+00 0.171098E+01 0.725915E-01 0.400803E+00 0.100134E-01
7 4.0 0.916780E+00 0.157342E+01 0.228863E-02 0.778695E+00 0.137201E+01 0.421723E-01 0.415426E+00 0.450084E-02
8 5.0 0.772365E-01 0.302822E+01 0.159235E-02 0.895670E+00 0.432938E+00 0.248924E-01 0.319042E+00 0.226003E-02
9 6.0 0.108009E+01 0.377726E+00 0.979087E-03 0.273872E+00 0.904964E+00 0.157913E-01 0.550875E+00 0.145464E-02
10 7.0 0.413518E+00 0.130496E+01 0.825526E-03 0.656650E+00 0.382859E+00 0.124213E-01 0.454363E+00 0.521322E-03
11 8.0 0.126301E+01 0.233671E+00 0.659235E-03 0.182498E+00 0.411182E+00 0.907981E-02 0.542032E+00 0.132772E-02
Table S4: Fitting parameters for Cole-Cole plot for complex 1’ (4.5 kOe bias magnetic field)
S. | T(K) %S tot Aya T1 o1 Ayz T2 o2 Residual
No.
1 2.0 0.112118E+01 0.815021E+00 0.222324E-01 0.537109E+00 0.966444E+00 0.14982E+00 0.308507E-02 0.174044E+00
2 2.2 0.114017E+01 0.130003E+01 0.124224E-01 0.613202E+00 0.991915E+00 0.14316E+00 0.116605E+00 0.713041E-02
3 24 0.103847E+01 0.110695E+01 0.809273E-02 0.650100E+00 0.112315E+01 0.13568E+00 0.113759E+00 0.128047E-01
4 2.6 0.108196E+01 0.111260E+01 0.648722E-02 0.622655E+00 0.112579E+01 0.12758E+00 0.121939E+00 0.925449E-02
5 2.8 0.106536E+01 0.845617E+00 0.477193E-02 0.595232E+00 0.143935E+01 0.12179E+00 0.211336E+00 0.146813E-01
6 3.0 0.113703E+01 0.108527E+01 0.425223E-02 0.596212E+00 0.116638E+01 0.11487E+00 0.158426E+00 0.779375E-02
7 3.2 0.115618E+01 0.146364E+01 0.349828E-02 0.618005E+00 0.861037E+00 0.10935E+00 0.107585E+00 0.662188E-02
8 34 0.119004E+01 0.149488E+01 0.293450E-02 0.601114E+00 0.776024E+00 0.10516E+00 0.103160E+00 0.672889E-02
9 3.6 0.121316E+01 0.147468E+01 0.223013E-02 0.585204E+00 0.736897E+00 0.10019E+00 0.108800E+00 0.614413E-02
10 4.0 0.125157E+01 0.155221E+01 0.174187E-02 0.582486E+00 0.568127E+00 0.894634E-01 0.110818E+00 0.434907E-02
11 5.0 0.127966E+01 0.270432E+00 0.893751E-03 0.254634E+00 0.155946E+01 0.678681E-01 0.530293E+00 0.494329E-02
12. 6.0 0.164658E+01 0.947442E-01 0.730991E-03 0.685209E-01 0.105132E+01 0.428635E-01 0.510308E+00 0.175438E-02
13. 7.0 0.170494E+01 0.202092E+00 0.504491E-03 0.585729E+00 0.632659E+00 0.202732E-01 0.472139E+00 0.717797E-03
14. 8.0 0.186846E+01 0.299701E-01 0.460688E-03 0.197655E+00 0.430910E+00 0.119732E-01 0.489949E+00 0.176069E-02
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Table S5. Computed energy levels, g tensors and tilt angles (6) of the principal anisotropy

axes of all the 8 KD’s of Dyl of 1

Sr. No. Oxx Oyy Oz Energy (Cm_l) 0 (0)
1. 0.004 0.008 19.84 0 0

2. 0.06 0.1 17.44 113.29 18.47
3. 0.99 1.43 13.74 189.56 20.13
4. 5.31 5.97 8.08 262.84 18.96
5. 2.37 2.67 11.87 330.09 91.86
6. 0.29 0.42 15.38 398.8 87.08
7. 0.06 0.32 13.72 403.97 78.79
8. 0.001 0.002 19.82 571.23 57.5

Table S6. Computed energy levels, g tensors and tilt angles (0) of the principal anisotropy

axes of all the 8 KD’s of DylA of 1

Sr. No. Oxx Oyy 0z Energy (Cm-l) 0 (O)
1. 0.006 0.01 19.75 0 0

2. 0.06 0.1 17.46 109.01 19.32
3. 0.78 1.05 13.89 186.31 20.74
4, 4.82 5.7 8.58 260.71 19.35
5. 2.57 3.25 12.36 319.73 89.12
6. 0.42 1.09 14.6 382.79 89.73
7. 0.36 0.53 12.96 393.05 101.29
8. 0.003 0.004 19.73 559.76 57.37
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Table S7. SINGLE ANISO computed crystal field parameters for Dyl

K q B

2 -2 0.003146
2 -1 -0.01373
2 0 -2.17813
2 1 4.600952
2 2 1.60213
4 -4 2.71E-05
4 -3 0.000171
4 2 1.35E-05
4 -1 2.39E-06
4 0 -0.00278
4 1 -0.00977
4 2 0.017883
4 3 0.017089
4 4 -0.00144
6 -6 1.31E-07
6 5 4.78E-06
6 -4 9.49E-07
6 -3 1.71E-06
6 -2 -3.2E-07
6 -1 -2.3E-07
6 0 1.31E-07
6 1 -0.00024
6 2 -5.7E-05
6 3 0.000236
6 4 0.000283
6 5 0.000317
6 6 0.000142
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Table S8. SINGLE ANISO computed crystal field parameters for Dy1A

k q B

2 2 -2.15E-03
2 -1 1.55E-02
2 0 -2.12E+00
2 1 4.64E+00
2 2 1.40E+00
4 -4 -2.85E-06
4 -3 -1.49E-04
4 2 4.23E-05
4 -1 2.61E-06
4 0 -2.88E-03
4 1 -1.07E-02
4 2 1.72E-02
4 3 1.77E-02
4 4 -9.93E-04
6 -6 5.22E-08
6 5 -5.55E-06
6 -4 3.02E-08
6 -3 -1.03E-06
6 2 4.00E-07
6 -1 3.70E-07
6 0 1.73E-06
6 1 -2.41E-04
6 2 -6.04E-05
6 3 2.20E-04
6 4 2.84E-04
6 5 3.49E-04
6 6 1.30E-04
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Figure S7. Poly_ANISO computed (A) magnetic susceptibility and (B) magnetization data
(solid lines) with respect to experimental (scattered symbol) in complex 1.

Table S9. Energies (cm™), gz values and tunnelling gaps (cm™) of the low-lying exchange
doublet states of complex 1

Sr. No. Oz Atun Energy (cm™)
1 0.99 2.08 x 10-8 0

2 39.58 1.09x 10-7 0.69

3 7.55 1.48 x 10-7 109.07

4 36.6 1.19 x 10-6 109.64

5 7.25 2.61x 10-7 113.36

6 36.55 1.65 x 10-6 113.93

7 12.13 6.15% 10-7 222.45

8 32.72 1.90 x 10-5 223.85
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Table S10. Magnetic entropy changes for selected Gd(I11) MOF based materials:

Compound AH (kOe)  -ASm™>*  References
J KgtK1
1. GdR3 20 455 !
50 67.1
70 71.6
2. [Gd"(OH) COg3]n 30 54.4 2
50 61.7
70 66.4
3. Gd(OH)3 20 26.9 3
70 62.0
4. [Lns(uz-OH)s(us-0) 30 35.5 4
(C0O3)2(HCO2)2(C404)(H20)2]n 70 60.0
5. [Gd(HCOO)3]n 20 43.7 5
70 55.9
6. GdzGas012 (GGG) 30 24.0 6
70 38.4
7. Complex 2 30 31.0 In this work
50 38.4
70 41.6
8. Complex 2’ 30 33.7 In this work
50 47.2
70 52.5
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