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Fig. S1 AC susceptibility data for 1 — 3 measured in zero static magnetic field (Bpc = 0 T) and with AC frequency equal to 1000 Hz.
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Fig. S2 AC susceptibility data for 1 — 3 measured in non-zero static magnetic field (Bpc =0—1T) at T=1.9 K and with AC frequency equal to
10 and 1000 Hz.
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Fig. S3 AC susceptibility data for 1 — 3 measured in non-zero static magnetic field (Bpc = 0.2 T).
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Fig. S4 The analysis of AC susceptibility data for 1 — 3 measured in two different non-zero static magnetic fields (Bpc = 0.2 T, up, Bpc =0.4 T,
down). Note: only data fulfilling In(}imag/Yrea) > -5 relationship were included in linear fit, because the data with lower ratio can be affected by

large experimental error.



Table S1. Parameters of 7y and U for 1 — 3 derived according to eq.4 in the main text.
Compound Bpc/T  fiHz 7 /107s U/K

1 0.2 99.8 2.92 12.9
315.7 1.14 14.2

9973  0.125 20.2

0.4 99.8 6.14 12.2

315.7 1.75 13.7

997.3 1.31 13.9

2 0.2 99.8 3.77 11.7
3157 243 12.2

9973  0.711 15.6

0.4 99.8 12.0 11.0

3157  6.75 11.5

9973 294 14.2

3 0.2 99.8 7.96 11.6
3157  0.743 15.5

9973  0.180 18.3

0.4 99.8 19.2 11.1

3157 479 12.1

9973  0.156 19.3




Table S2 Energy levels (cm™) of ligand field multiplets in zero magnetic field derived from CASSCF/NEVPT2 calculations for 1 — 2 and

truncated molecular fragments 1°-3°.

1 2 1 2 3

0: 0.0000 0.0000 0.0000 0.0000 0.0000

l: 0.0402 0.0313 0.0415 0.0328 0.0553

2: 9.4073 8.8765 9.7989 9.3079 10.3016

3: 10.1063 9.3220 10.5098 9.7872 11.2522

4: 13.0120 12.1307 13.5418 12.7287 14.3769

5: 11659.3251 11443.0967 11146.7462 11005.4377 10749.1728
6: 11679.5611 11462.7317 11168.0515 11026.0082 10771.4487
7: 11684.6829 11466.5911 11175.5887 11031.5624 10784.4090
8: 13206.7113 13086.8579 12507.4583 12493.2510 11612.7598
9: 13213.0561 13091.3130 12518.5701 12501.2114 11629.4229
10: 13237.2199 13113.7979 12545.1472 12525.4379 11646.7911
11: 14084.8469 14159.8030 13332.0803 13456.6547 13442.0162
12: 14098.0025 14168.6254 133499114 13470.7835 13455.8135
13: 14098.8736 14170.1722 13356.8125 13472.5452 13460.5814
14: 15413.8199 15883.1003 14148.6002 14620.0981 14585.2417
15: 15413.9560 15883.1736 14148.9151 14620.2686 14585.3092
16: 15454.8164 15913.6612 14216.0049 14668.3133 14633.4474
17: 15456.5367 15914.0642 14220.3650 14670.9158 14635.1191
18: 15468.9969 15923.8366 14239.1383 14685.1983 14649.7733
19: 20928.0110 20829.6617 20974.1253 20876.2700 20700.3041
20: 20943.5378 20848.1721 21002.4237 20909.5607 21142.6034
21: 20957.0891 20860.3190 21017.2427 20921.8734 21164.9436
22: 21980.8618 21981.6825 21751.5253 21608.2080 21233.7821
23: 22041.6969 22094.2753 21943.4659 21991.5030 22050.2255
24: 22119.5571 22205.4274 22061.0024 22126.6506 22176.9899
25: 22387.0101 22249.0592 22089.5913 22159.0065 22189.9461
26: 22594.6431 22627.9828 22511.3107 22552.8172 22463.1093
27: 22716.2200 22736.2744 22647.3005 22641.5983 22702.0565
28: 22735.8550 22749.4687 22683.7893 22695.1456 22932.9170
29: 23320.1368 23380.7080 23030.8870 23013.5641 22945.5948
30: 23372.4041 23394.3842 23196.0275 23256.5763 23116.8205
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32840.6226
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33611.5400
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32563.5515
32574.6755
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33594.1767
34541.9957
34606.3921
34637.5099
34716.1615
34764.0594
34775.0380
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74209.1290
74315.7128
74476.2586
74485.8863
74510.6635
75150.4609
79467.7725
79686.1569
79727.1379
79735.9582
79848.7895
81622.6953
81633.8811
81639.7585
83795.5585
84191.9369
84193.2475
84208.5494
87692.8567
89125.8535
92527.1941
95499.9036

67642.5557
68032.0894
70149.1911
70166.7559
70177.7946
70768.9332
71649.2695
71657.8494
71658.3788
72084.9643
72088.7460
72093.9848
73749.5007
74710.0888
74722.2534
74900.9864
74910.0470
74931.7726
75934.3280
79372.6157
80332.9023
80415.7890
80429.0561
80510.2086
82694.1247
82703.1528
82708.4041
84233.4991
85013.1562
85014.3104
85022.4378
88271.2872
89649.1510
92703.4151
96268.5858

66323.3838
67322.2016
68466.3231
68475.9131
68481.7142
69927.5253
70707.1620
70717.4940
70719.9970
71027.4868
71032.6669
71038.1873
72926.6233
73467.0760
74134.3996
74199.0995
74207.8600
74228.5922
74321.9377
78450.0746
78461.1545
78465.4539
79249.5854
79730.4067
80841.0321
80850.8186
80855.8586
82811.8195
82813.2295
82819.2345
83472.4751
87193.3621
88633.5095
922928161
94344.5363

66793.2787
67659.4344
69127.0118
69129.2739
69140.6523
70215.3164
71077.8531
71087.9719
71088.2706
71513.9191
71517.2218
71522.7512
73211.4740
73949.7581
74310.2549
74538.8827
74549.3838
74566.2282
75113.9078
79037.0330
79059.3762
79072.4047
79172.5057
80011.1627
81808.6490
81817.5815
81821.6400
83584.8672
83585.9994
83588.6154
84012.6189
87679.1618
89099.6867
92411.5695
95006.4015

67841.5486
68275.1561
69648.6014
69661.0876
69665.4057
71066.4854
71693.4866
71699.5806
71703.2292
72674.2947
72675.3669
72680.8723
74205.9954
74803.6085
75667.2895
75674.6807
75700.7460
75747.4720
75964.2732
79660.5387
80114.4815
80126.4654
80138.4083
81076.6308
82580.6253
82592.6588
82595.3642
84292.1252
84293.2958
84298.7469
85902.7803
88898.5534
90330.6733
93327.2818
95679.3852
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206:
207:
208:
209:

95865.0393
96199.7256
96258.5012
118867.7017

96535.5028
96543.5346
96932.8598
119508.4813

94959.9159
95074.7237
95736.9095
117738.9985

95437.4928
95897.0762
95983.2086
118311.4571

96587.8232
96938.4859
97233.1290
119563.2482
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Table S3. Individual contributions to D-tensor for molecular fragments of 1 — 2 and truncated molecular fragments 1°— 3°.

1 2 1’ 2 3

Multiplicity | Root D E D E D E D E D E

5 0 -0.000 | -0.000 |-0.000 |-0.000 |-0.000 |-0.000 | -0.000 -0.000 | -0.000 | -0.000
5 1 -0.030 | -0.001 |-0.032 |-0.000 |-0.027 |-0.000 |-0.028 -0.000 | -0.020 | 0.000
5 2 -0.781 | 0.015 |-0.825 | 0.024 |-0.715 | 0.027 |-0.779 0.036 | -0.677 | 0.019
5 3 -0.190 | 0.073 |-0.139 | 0.090 |-0282 | 0.072 |-0.210 0.092 |-0.303 | 0.023
5 4 0.117 |-0.098 | 0.123 |-0.111 | 0.126 |-0.105 | 0.129 -0.121 | 0.126 | -0.056
3 0 -0.870 | -0.520 |-0.826 |-0.708 |-0.949 | -0.684 | -0.903 0.864 | -1.074 | -0.835
3 1 0623 | 0273 |-0.608 | 0.500 |-0.549 | 0310 |-0.574 0.546 | -0.637 | 0.491
3 2 -0.170 | 0.144 |-0.126 | 0.116 |-0.309 | 0.261 |-0.227 0216 |-0311 | 0.206
3 3 -0.001 | -0.000 |-0.001 | 0.000 |-0.001 |-0.000 |-0.001 0.001 | -0.004 | 0.002
3 4 -0.144 | 0.130 |-0.096 | 0.089 |-0.173 | 0.153 |-0.144 0.136 | -0.117 | 0.065
3 5 -0.062 | 0.050 |-0.100 | 0.094 |-0.029 | 0.019 |-0.049 0.048 | -0.068 | 0.015
3 6 0212 |-0.174 |-0.192 |-0.177 |-0.215 |-0.177 |-0.203 0.192 | -0.195 | -0.080
3 7 0.014 |-0.008 | 0.013 |-0.012 | 0.020 |-0.002 | 0.023 -0.001 | 0.018 | -0.003
3 8 0.000 | 0.000 |-0.000 | 0.000 | 0.000 | 0.000 | -0.000 0.000 | 0.000 | -0.000
3 9 0.507 | 0.010 | 0.531 | 0.001 0494 | 0.003 | 0.512 -0.004 | 0.465 | -0.008
3 10 | -0398 |-0247 |-0419 |-0.029 |-0233 |-0.097 |-0.240 0.145 | -0.157 | -0.062
3 11 | -0327 | 0196 |-0371 | 0.042 |-0217 |-0.007 |-0.281 0210 | -0.168 | -0.020
3 12 | -0242 | 0142 |-0172 | 0.144 |-0407 | 0273 |-0.348 0327 | -0.004 | -0.004
3 13 | -0.003 |-0.002 |-0.167 |-0.137 |-0.003 | 0.007 | 0.000 0.002 | -0477 | 0270
3 14 | -0227 |-0.109 |-0.016 |-0.014 |[-0322 |-0.185 |-0.268 0247 | -0.388 | -0.193
3 15 | -0.002 | 0.002 |-0.002 | 0.002 |-0.001 | 0.001 |-0.001 0.001 | -0.001 | 0.000
3 16 | -0.013 |[-0.007 |-0.014 |-0012 |-0.013 |-0.008 |-0.011 0.013 | 0.001 | -0.000
3 17 0.051 | 0.003 | 0.011 | 0.006 | 0.089 | 0.000 | 0.091 0.000 | 0.004 | 0.001
3 18 0.053 | -0.001 | 0.095 |-0.000 |-0.009 | 0.003 |-0.006 0.008 | 0.040 | -0.002
3 19 | -0.002 | 0.002 |-0.002 | 0.002 |-0.002 | 0.02 |-0.003 0.003 | -0.001 | 0.000
3 20 0.043 | -0.002 | 0.034 |-0.002 | 0.083 |-0.002 | 0.071 -0.002 | 0.112 | -0.001
3 21 | -0.020 |-0017 |-0.021 |-0.021 |-0.019 |-0.017 |-0.020 0.022 | -0.013 | 0.006
3 22 | -0.038 | 0.031 |-0.037 | 0.033 |-0.041 | 0.034 |-0.040 0.037 | -0.037 | 0.009
3 23 0.002 | 0.000 | 0.000 | 0.001 | 0.002 | 0.000 |-0.000 0.001 | -0.001 | 0.001
3 24 0.001 | -0.001 | 0.002 |-0.002 | 0.001 |-0.001 | 0.004 0.001 | 0.018 | -0.000
3 25 0.003 | 0.002 |-0.002 | 0.004 | 0.001 | 0.001 |-0.003 0.003 | 0.000 | -0.000
3 26 0336 | 0.000 | 0.338 |-0.000 | 0318 |-0.000 | 0316 -0.001 | 0.203 | -0.001
3 27 0.028 | 0.000 | 0.037 |-0.000 | 0.057 |-0.000 | 0.070 -0.000 | 0.112 | -0.001
3 28 | -0.000 |-0.000 | 0.000 |-0.000 |-0.000 | 0.000 | 0.001 0.000 | 0.071 | 0.000
3 29 0.088 | -0.001 | 0.084 |-0.000 | 0.096 |-0.001 | 0.088 -0.001 | 0.040 | 0.000
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