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Supplementary Figures
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Supplementary Figure 1. The TG plot of compound 1 under N2 atmosphere.
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[bookmark: _Hlk81074577]Supplementary Figure 2. The TG plot of compound 2 under N2 atmosphere.
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Supplementary Figure 3. The TG plot of compound 3 under N2 atmosphere.
[image: 图片1]
[bookmark: _Hlk113457009][bookmark: _Hlk149811374][bookmark: _Hlk149811453]Supplementary Figure 4. Crystal structures of 2 (top) and 2a (bottom) exhibiting the stacking of the anthracene in 2 before and after photodimerization to 2a. Atomic scheme: Gd, green; C, gray 40%; O, red; and N, light blue.
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Supplementary Figure 5. Crystal structures of 3 (top) and 3a (bottom) exhibiting the stacking of the anthracene in 3 before and after photodimerization to 3a. Atomic scheme: Y, green; C, gray 40%; O, red; and N, light blue.
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Supplementary Figure 6. Color change images of compound 1 powder samples under different irradiation times.
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Supplementary Figure 7. Color change images of compound 2 powder samples under different irradiation times.
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Supplementary Figure 8. Color change images of compound 3 powder samples under different irradiation times.
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Supplementary Figure 9. Time-dependent UV-vis spectra of 2 in the solid state upon irradiation under ambient conditions. Insert: the photocoloration of the crystalline powder samples at different irradiation time.
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[bookmark: _Hlk81075277]Supplementary Figure 10. Time-dependent UV-vis spectra of 3 in the solid state upon irradiation under ambient conditions. Insert: the photocoloration of the crystalline powder samples at different irradiation time.
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Supplementary Figure 11. Time-dependent fluorescent spectra of 2 at solid state upon light irradiation when excited at 360 nm.
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Supplementary Figure 12. Time-dependent fluorescent spectra of 3 at solid state upon light irradiation when excited at 360 nm.
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[bookmark: _Hlk81074638]Supplementary Figure 13. The ESR spectra of 3, 3a, 3b and 3b after irradiation at solid state.
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Supplementary Figure 14. The ESR spectra of 2, 2a, 2b and 2b after irradiation at solid state. 
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[bookmark: _Hlk81073844]Supplementary Figure 15. IR plots for compounds 1, 1a and 1b. Insert: enlarged IR spectrum between 1000 and 400 cm-1.
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[bookmark: _Hlk120130024]Supplementary Figure 16. IR plots for compounds 2, 2a and 2b. Insert: enlarged IR spectrum between 1000 and 400 cm-1.
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Supplementary Figure 17. IR plots for compounds 3, 3a and 3b. Insert: enlarged IR spectrum between 1000 and 400 cm-1.
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Supplementary Figure 18. PXRD patterns of 1, 1a and 1a after grinding.
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Supplementary Figure 19. PXRD patterns of 2, 2a and 2a after grinding.
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Supplementary Figure 20. PXRD patterns of 3, 3a and 3a after grinding.
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Supplementary Figure 21. The schematic diagram of the proposed mechanism for the photo-induced production of compound 1. The structural change parts are represented as black color.
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Supplementary Figure 22. (a) Color of 1 before irradiation (first), after irradiation (second), regrinding (third), and reillumination (fourth); (b) Solid-state luminescence color under UV light (365 nm) of powder sample of 1 before (first), after (second), regrinding (third), and reillumination (fourth).
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[bookmark: _Hlk119746885]Supplementary Figure 23. (a) Color of 2 before irradiation (first), after irradiation (second), regrinding (third), and reillumination (fourth); (b) Solid-state luminescence color under UV light (365 nm) of powder sample of 2 before (first), after (second), regrinding (third), and reillumination (fourth).
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Supplementary Figure 24. (a) Color of 3 before irradiation (first), after irradiation (second), regrinding (third), and reillumination (fourth); (b) Solid-state luminescence color under UV light (365 nm) of powder sample of 3 before (first), after (second), regrinding (third), and reillumination (fourth).
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Supplementary Figure 25. UV-vis spectra of 2, 2a, 2b and 2b after irradiation.
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[bookmark: _Hlk119325228]Supplementary Figure 26. UV-vis spectra of 3, 3a, 3b and 3b after irradiation.
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[bookmark: _Hlk117263644]Supplementary Figure 27. Fluorescence spectra of 2, 2a, 2b and 2b after irradiation.
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Supplementary Figure 28. Fluorescence spectra of 3, 3a, 3b and 3b after irradiation.
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Supplementary Figure 29. The intermolecular H-bonding and C-H···π interactions among the cubane structures for 1. Parts anthracene rings in which the carboxyl carbon atoms are labeled as black are omitted for clarity.
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Supplementary Figure 30. Temperature-dependent susceptibilities for 3a under a dc field of 1000 Oe.
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Supplementary Figure 31. Temperature-dependent susceptibilities for 2 and 2a under a dc magnetic field of 1000 Oe.
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Supplementary Figure 32. Field dependence of magnetization for 1 and 1a at 2 K.
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Supplementary Figure 33. Field dependence of magnetization of 2 and 2a at 2 K.
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Supplementary Figure 34. Temperature dependence of the in-phase and out-of-phase components of ac magnetic susceptibility for 1 in a zero-dc and 5 ac field at various ac frequencies.
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Supplementary Figure 35. Temperature dependence of the in-phase and out-of-phase components of ac magnetic susceptibility for 1a in a zero-dc and 5 ac field at various ac frequencies.
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Supplementary Figure 36. Field dependence of the c" component of ac susceptibility components for 1a with ω = 1000 Hz at 2 K.
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Supplementary Figure 37. Frequency dependence of the in-phase components of 1a in a 1200 Oe dc field between 2–10 K.
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Supplementary Figure 38. Frequency dependence of the out-of-phase components of 1a in a 1200 Oe dc field between 2–10 K.
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Supplementary Figure 39. Calculated eight individual DyⅢ fragments of 1_Dy1, 1_Dy2, 1_Dy3, 1_Dy4, 1a_Dy1, 1a_Dy2, 1a_Dy3 and 1a_Dy4; H atoms are omitted for clarify.
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Supplementary Figure 40. Scheme of the DyⅢ-DyⅢ and DyⅢ-radical interactions in 1 and 1a.
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Supplementary Figure 41. Calculated orientations of the local main magnetic axes on DyIII ions of 1 and 1a in their ground KDs.
S2

[bookmark: _Hlk113296748]Supplementary Tables
Supplementary Table 1. Crystallographic data for compounds 1 and 1a.
	
	1
	1a 

	Formula
	C135H95Dy4NO29
	C270 H176Dy8N2O55 

	Mr (g·mol-1)
	2845.08
	5628.12 

	Temperature
	180(2) K
	120(2) K

	Space group
	P21/n 
	P21/n 

	Crystal system
	Monoclinic
	Monoclinic

	a (Å)
	19.0929(14)
	19.0742(4)

	b (Å)
	26.7829(17)
	26.6163(6)

	c (Å)
	24.9829(18)
	24.9581(6)

	α (°)
	90
	90

	β (°)
	91.547(3)
	91.5030(10)

	γ (°)
	90
	90

	V (Å3)
	12770.7(15)
	12666.5(5)

	Z
	4
	2

	F (000)
	5616 
	5556 

	Dc (gcm-3)
	1.478
	1.476

	μ (mm-1)
	2.386
	2.404

	Rint
	0.0617
	0.0344

	limiting indices
	-22<=h<=24
-34<=k<=34
-32<=l<=28 
	-24<=h<=21
-29<=k<=34
-32<=l<=32 

	Collected reflections
	103790
	111389

	Unique reflections
	29233
	29102

	GOF on F2
	1.044 
	 1.041 

	R1, wR2 [I>2σ(I)]
	0.0587  0.1487
	0.0419   0.1237

	R1, wR2 [all data]
	0.0954  0.1664 
	0.0560   0.1339

	aR1 =∑ ||F0| − |Fc||/∑|Fo|. bwR2 = {∑ [w(F02 − Fc2)2]/∑w(F02)2}1/2.


Supplementary Table 2. Crystallographic data for compounds 2, 2a, 3, 3m and 3a.
	
	2
	2a 
	3
	3m
	3a

	Formula
	C135H95Gd4NO29
	C270H176Gd8N2O55
	C135H95Y4NO29
	C135H95Y4NO29
	C270H176Y8N2O55

	Mr (g·mol-1)
	2824.08
	5586.12 
	2550.72
	2550.75
	5047.40

	Temperature
	293(2) K
	293(2) K
	293(2) K
	293(2) K
	293(2) K

	Space group
	P21/n
	P21/n
	P21/n
	P21/n
	P21/n

	Crystal system
	Monoclinic
	Monoclinic
	Monoclinic
	Monoclinic
	Monoclinic

	a (Å)
	19.1149(3)
	19.1968(4)
	19.09040(10)
	19.1796(7)
	19.17010(10)

	b (Å)
	26.8237(5)
	27.0713(5)
	26.7042(2)
	26.7579(11)
	26.56360(10)

	c (Å)
	24.8999(4)
	25.2042(4)
	24.9905(2)
	24.9832(8)
	24.88060(10)

	α (°)
	90
	90
	90
	90
	90

	β (°)
	91.480(2)
	92.012(2)
	92.4440(10)
	92.183(3)
	92.3000(10)

	γ (°)
	90
	90
	90
	90
	90

	V (Å3)
	12762.7(4)
	13090.1(4)
	12728.42(15)
	12812.2(8)
	12659.66(10)

	Z
	4
	2
	4
	4
	2

	F (000)
	5584
	5524
	5184
	5200
	5124

	Dc (gcm-3)
	1.468
	1.417
	1.329
	1.322
	1.322

	μ (mm-1)
	2.124
	2.069
	2.966
	1.866
	3.030

	Rint
	0.0518
	0.0496
	0.0442
	0.0728
	0.0401

	limiting indices
	-22<=h<=22
-31<=k<=31
-29<=l<=29
	-22<=h<=22
-32<=k<=29
-29<=l<=29
	-23<=h<=24
-32<=k<=30
-30<=l<=30
	-22<=h<=22
-31<=k<=31
-29<=l<=29
	-23<=h<=24
-33<=k<=32
-31<=l<=28

	Collected reflections
	110973
	104695
	96075
	84119
	95694

	Unique reflections
	22504
	23027
	25643
	22595
	25869

	GOF on F2
	1.001
	1.024
	1.091
	1.014
	1.063

	R1, wR2 [I>2σ(I)]
	0.0583  0.1497
	0.0460  0.1195
	0.0581  0.1755
	0.0747  0.2231
	0.0485,  0.1382

	R1, wR2 [all data]
	0.0893  0.1657
	0.0642  0.1376
	0.0619  0.1788
	0.1300, 0.1464
	0.0529,  0.1417

	aR1 =∑ ||F0| − |Fc||/∑|Fo|. bwR2 = {∑ [w(F02 − Fc2)2]/∑w(F02)2}1/2.


[bookmark: _Hlk113356076]Supplementary Table 3. Continuous Shape Measure (CShM) analyses of geometries for compound 1 by SHAPE 2.0 Software.
	Geometry
	Dy1
	Dy2
	Dy3
	Dy4

	Octagon (D8h)
	30.590
	29.231
	29.355
	28.770

	Heptagonal pyramid (C7v)
	23.578
	22.130
	22.398
	21.497

	Hexagonal bipyramid (D6h)
	16.421
	14.527
	15.102
	14.755

	Cube (Oh)
	11.540
	13.636
	13.630
	13.522

	Square antiprism (D4d)
	3.398
	3.420
	3.808
	3.123

	Triangular dodecahedron (D2d)
	0.693
	1.399
	1.218
	1.223

	Johnson gyrobifastigium J26 (D2d)
	12.317
	12.304
	12.469
	12.266

	Johnson elongated triangular bipyramid J14 (D3h)
	27.981
	27.058
	27.250
	28.064

	Biaugmented trigonal prism J50 (C2v)
	2.909
	3.044
	3.290
	2.574

	Biaugmented trigonal prism (C2v)
	2.020
	2.399
	2.723
	1.763

	Snub diphenoid J84 (D2d)
	2.426
	2.748
	2.457
	2.586

	Triakis tetrahedron (Td)
	12.297
	14.336
	14.354
	14.210

	Elongated trigonal bipyramid (D3h)
	23.861
	23.910
	24.276
	24.279



Supplementary Table 4. Continuous Shape Measure (CShM) analyses of geometries for compound 1a by SHAPE 2.0 Software.
	Geometry
	Dy1
	Dy2
	Dy3
	Dy4

	Octagon (D8h)
	31.521
	28.814
	29.672
	30.300

	Heptagonal pyramid (C7v)
	23.590
	21.856
	22.298
	21.787

	Hexagonal bipyramid (D6h)
	16.083
	14.471
	15.259
	14.728

	Cube (Oh)
	11.398
	13.547
	13.354
	13.837

	Square antiprism (D4d)
	2.503
	3.263
	3.884
	3.873

	Triangular dodecahedron (D2d)
	0.668
	1.400
	1.177
	1.192

	Johnson gyrobifastigium J26 (D2d)
	12.631
	12.227
	12.674
	12.113

	Johnson elongated triangular bipyramid J14 (D3h)
	27.593
	26.920
	27.305
	28.517

	Biaugmented trigonal prism J50 (C2v)
	2.526
	2.936
	3.230
	3.226

	Biaugmented trigonal prism (C2v)
	2.116
	2.351
	2.681
	2.503

	Snub diphenoid J84 (D2d)
	2.290
	2.703
	2.607
	2.576

	Triakis tetrahedron (Td)
	12.046
	14.269
	14.011
	14.496

	Elongated trigonal bipyramid (D3h)
	23.630
	23.808
	24.343
	24.879



Supplementary Table 5. Continuous Shape Measure (CShM) analyses of geometries for compound 2 by SHAPE 2.0 Software.
	Geometry
	Gd1
	Gd2
	Gd3
	Gd4

	Octagon (D8h)
	30.809
	28.364
	28.895
	29.321

	Heptagonal pyramid (C7v)
	23.567
	21.283
	21.971
	22.288

	Hexagonal bipyramid (D6h)
	16.462
	14.833
	14.609
	14.993

	Cube (Oh)
	11.435
	13.588
	13.621
	13.777

	Square antiprism (D4d)
	3.392
	3.157
	3.340
	3.794

	Triangular dodecahedron (D2d)
	0.772
	1.307
	1.461
	1.279

	Johnson gyrobifastigium J26 (D2d)
	12.300
	12.378
	12.377
	12.388

	Johnson elongated triangular bipyramid J14 (D3h)
	27.502
	27.881
	26.733
	27.403

	Biaugmented trigonal prism J50 (C2v)
	2.779
	2.590
	3.040
	3.242

	Biaugmented trigonal prism (C2v)
	1.894
	1.743
	2.443
	2.690

	Snub diphenoid J84 (D2d)
	 2.553
	2.659
	2.752
	2.544

	Triakis tetrahedron (Td)
	12.171
	14.258
	14.317
	14.481

	Elongated trigonal bipyramid (D3h)
	23.501
	24.035
	23.592
	24.410



Supplementary Table 6. Continuous Shape Measure (CShM) analyses of geometries for compound 2a by SHAPE 2.0 Software.
	Geometry
	Gd1
	Gd2
	Gd3
	Gd4

	Octagon (D8h)
	29.902
	31.402
	29.594
	28.805

	Heptagonal pyramid (C7v)
	21.686
	23.718
	22.089
	21.557

	Hexagonal bipyramid (D6h)
	14.722
	15.852
	15.058
	14.275

	Cube (Oh)
	14.089
	11.540
	13.656
	13.502

	Square antiprism (D4d)
	3.943
	2.487
	3.956
	3.312

	Triangular dodecahedron (D2d)
	1.313
	0.703
	1.298
	1.395

	Johnson gyrobifastigium J26 (D2d)
	12.064
	12.489
	12.583
	12.115

	Johnson elongated triangular bipyramid J14 (D3h)
	28.027
	27.909
	27.360
	27.354

	Biaugmented trigonal prism J50 (C2v)
	3.143
	2.415
	3.327
	3.107

	Biaugmented trigonal prism (C2v)
	2.396
	1.984
	2.738
	2.521

	Snub diphenoid J84 (D2d)
	2.619
	2.401
	2.674
	2.691

	Triakis tetrahedron (Td)
	14.749
	12.237
	14.302
	14.190

	Elongated trigonal bipyramid (D3h)
	24.419
	23.879
	24.484
	24.294



Supplementary Table 7. Continuous Shape Measure (CShM) analyses of geometries for compound 3 by SHAPE 2.0 Software.
	Geometry
	Y1
	Y2
	Y3
	Y4

	Octagon (D8h)
	29.286
	30.877
	29.243
	28.975

	Heptagonal pyramid (C7v)
	21.712
	 23.830
	22.529
	21.890

	Hexagonal bipyramid (D6h)
	14.721
	16.568
	15.384
	14.529

	Cube (Oh)
	13.547
	11.298
	13.277
	13.750

	Square antiprism (D4d)
	3.254
	3.303
	3.525
	3.378

	Triangular dodecahedron (D2d)
	1.152
	0.628
	1.108
	1.272

	Johnson gyrobifastigium J26 (D2d)
	12.321
	12.346
	12.627
	12.091

	Johnson elongated triangular bipyramid J14 (D3h)
	28.156
	28.009
	27.531
	27.779

	Biaugmented trigonal prism J50 (C2v)
	2.735
	2.759
	3.148
	3.188

	Biaugmented trigonal prism (C2v)
	2.019
	2.128
	2.613
	2.651

	Snub diphenoid J84 (D2d)
	2.536
	2.335
	2.535
	2.513

	Triakis tetrahedron (Td)
	14.220
	12.010
	13.952
	14.416

	Elongated trigonal bipyramid (D3h)
	24.524
	24.010
	24.435
	24.777



Supplementary Table 8. Continuous Shape Measure (CShM) analyses of geometries for compound 3m by SHAPE 2.0 Software.
	Geometry
	Y1
	Y2
	Y3
	Y4

	Octagon (D8h)
	28.777
	31.441
	29.656
	29.478

	Heptagonal pyramid (C7v)
	21.990
	24.098
	21.651
	 22.277

	Hexagonal bipyramid (D6h)
	14.610
	16.068
	14.452
	15.091

	Cube (Oh)
	13.573
	11.426
	13.738
	13.508

	Square antiprism (D4d)
	3.231
	2.719
	3.527
	3.772

	Triangular dodecahedron (D2d)
	1.271
	0.676
	1.257
	1.173

	Johnson gyrobifastigium J26 (D2d)
	12.214
	12.258
	12.135
	12.525

	Johnson elongated triangular bipyramid J14 (D3h)
	27.637
	27.640
	28.193
	27.618

	Biaugmented trigonal prism J50 (C2v)
	2.997
	2.368
	3.000
	3.233

	Biaugmented trigonal prism (C2v)
	2.444
	1.901
	2.280
	2.645

	Snub diphenoid J84 (D2d)
	2.556
	2.350
	2.608
	2.581

	Triakis tetrahedron (Td)
	14.278
	12.112
	14.282
	14.180

	Elongated trigonal bipyramid (D3h)
	24.593
	23.977
	25.144
	24.668


Supplementary Table 9. Continuous Shape Measure (CShM) analyses of geometries for compound 3a by SHAPE 2.0 Software.
	Geometry
	Y1
	Y2
	Y3
	Y4

	Octagon (D8h)
	30.275
	31.288
	29.227
	28.587

	Heptagonal pyramid (C7v)
	21.912
	23.637
	22.470
	21.619

	Hexagonal bipyramid (D6h)
	14.715
	16.124
	15.470
	14.461

	Cube (Oh)
	13.814
	11.408
	13.222
	13.413

	Square antiprism (D4d)
	3.763
	2.511
	3.534
	3.085

	Triangular dodecahedron (D2d)
	1.161
	0.634
	1.120
	1.274

	Johnson gyrobifastigium J26 (D2d)
	12.179
	12.512
	12.683
	12.197

	Johnson elongated triangular bipyramid J14 (D3h)
	28.314
	27.841
	27.478
	27.788

	Biaugmented trigonal prism J50 (C2v)
	3.155
	2.331
	3.008
	3.007

	Biaugmented trigonal prism (C2v)
	2.501
	1.912
	2.426
	2.464

	Snub diphenoid J84 (D2d)
	2.541
	2.247
	2.592
	2.562

	Triakis tetrahedron (Td)
	14.491
	12.077
	13.878
	14.099

	Elongated trigonal bipyramid (D3h)
	24.973
	23.880
	24.452
	24.710



Supplementary Table 10. Selected bond lengths (Å) and angles (o) for compound 1 at 180(2) K.
	Compound 1

	Dy(1)-O(2)
	2.294(5)
	Dy(3)-O(25)
	2.291(5)

	Dy(1)-O(4)
	2.350(5)
	Dy(3)-O(12)
	2.312(5)

	Dy(1)-O(6)
	2.356(5)
	Dy(3)-O(15)
	2.335(5)

	Dy(1)-O(19)
	2.357(6)
	Dy(3)-O(20)
	2.338(5)

	Dy(1)-O(24)
	2.358(4)
	Dy(3)-O(26)
	2.362(5)

	Dy(1)-O(23)
	2.372(4)
	Dy(3)-O(23)
	2.378(4)

	Dy(1)-O(25)
	2.428(4)
	Dy(3)-O(14)
	2.410(5)

	Dy(1)-O(3)
	2.451(5)
	Dy(3)-O(13)
	2.473(5)

	Dy(2)-O(24)
	2.319(4)
	Dy(4)-O(24)
	2.317(4)

	Dy(2)-O(26)
	2.321(5)
	Dy(4)-O(16)
	2.363(6)

	Dy(2)-O(11)
	2.325(5)
	Dy(4)-O(22)
	2.366(5)

	Dy(2)-O(23)
	2.349(5)
	Dy(4)-O(1)
	2.365(6)

	Dy(2)-O(21)
	2.354(5)
	Dy(4)-O(25)
	2.382(5)

	Dy(2)-O(7)
	2.380(5)
	Dy(4)-O(26)
	2.389(5)

	Dy(2)-O(8)
	2.452(6)
	Dy(4)-O(17)
	2.422(5)

	Dy(2)-O(10)
	2.473(5)
	Dy(4)-O(18)
	2.456(5)

	
	
	
	

	O(2)-Dy(1)-O(4)
	74.53(19)
	O(25)-Dy(3)-O(26)
	71.44(16)

	O(2)-Dy(1)-O(6)
	146.62(19)
	O(12)-Dy(3)-O(26)
	83.39(18)

	O(4)-Dy(1)-O(6)
	74.94(19)
	O(15)-Dy(3)-O(26)
	72.60(17)

	O(2)-Dy(1)-O(19)
	102.3(2)
	O(20)-Dy(3)-O(26)
	142.38(17)

	O(4)-Dy(1)-O(19)
	137.12(19)
	O(25)-Dy(3)-O(23)
	70.67(16)

	O(6)-Dy(1)-O(19)
	91.0(2)
	O(12)-Dy(3)-O(23)
	78.68(16)

	O(2)-Dy(1)-O(24)
	96.22(18)
	O(15)-Dy(3)-O(23)
	140.65(18)

	O(4)-Dy(1)-O(24)
	77.80(17)
	O(20)-Dy(3)-O(23)
	74.40(18)

	O(6)-Dy(1)-O(24)
	90.24(18)
	O(26)-Dy(3)-O(23)
	68.13(16)

	O(19)-Dy(1)-O(24)
	143.74(17)
	O(25)-Dy(3)-O(14)
	128.8(2)

	O(2)-Dy(1)-O(23)
	139.18(17)
	O(12)-Dy(3)-O(14)
	85.2(2)

	O(4)-Dy(1)-O(23)
	135.19(16)
	O(15)-Dy(3)-O(14)
	74.14(19)

	O(6)-Dy(1)-O(23)
	73.75(17)
	O(20)-Dy(3)-O(14)
	73.77(18)

	O(19)-Dy(1)-O(23)
	74.49(17)
	O(26)-Dy(3)-O(14)
	142.38(17)

	O(24)-Dy(1)-O(23)
	71.13(16)
	O(23)-Dy(3)-O(14)
	143.39(18)

	O(2)-Dy(1)-O(25)
	70.70(17)
	O(25)-Dy(3)-O(13)
	75.22(18)

	O(4)-Dy(1)-O(25)
	129.87(17)
	O(12)-Dy(3)-O(13)
	138.79(19)

	O(6)-Dy(1)-O(25)
	141.58(17)
	O(15)-Dy(3)-O(13)
	73.08(19)

	O(19)-Dy(1)-O(25)
	85.63(18)
	O(20)-Dy(3)-O(13)
	75.84(18)

	O(24)-Dy(1)-O(25)
	71.42(16)
	O(26)-Dy(3)-O(13)
	129.04(17)

	O(23)-Dy(1)-O(25)
	68.48(16)
	O(23)-Dy(3)-O(13)
	132.56(17)

	O(2)-Dy(1)-O(3)
	77.65(19)
	O(14)-Dy(3)-O(13)
	53.6(2)

	O(4)-Dy(1)-O(3)
	67.2(2)
	O(24)-Dy(4)-O(16)
	146.23(19)

	O(6)-Dy(1)-O(3)
	78.36(19)
	O(24)-Dy(4)-O(22)
	91.64(18)

	O(19)-Dy(1)-O(3)
	70.4(2)
	O(16)-Dy(4)-O(22)
	91.2(2)

	O(24)-Dy(1)-O(3)
	144.88(19)
	O(24)-Dy(4)-O(1)
	91.21(19)

	O(23)-Dy(1)-O(3)
	134.16(19)
	O(16)-Dy(4)-O(1)
	106.1(2)

	O(25)-Dy(1)-O(3)
	134.83(18)
	O(22)-Dy(4)-O(1)
	143.2(2)

	O(24)-Dy(2)-O(26)
	72.39(16)
	O(24)-Dy(4)-O(25)
	72.94(16)

	O(24)-Dy(2)-O(11)
	147.64(17)
	O(16)-Dy(4)-O(25)
	84.51(18)

	O(26)-Dy(2)-O(11)
	82.83(17)
	O(22)-Dy(4)-O(25)
	142.12(18)

	O(24)-Dy(2)-O(23)
	72.23(16)
	O(1)-Dy(4)-O(25)
	73.06(18)

	O(26)-Dy(2)-O(23)
	69.29(16)
	O(24)-Dy(4)-O(26)
	71.19(16)

	O(11)-Dy(2)-O(23)
	79.81(17)
	O(16)-Dy(4)-O(26)
	77.56(19)

	O(24)-Dy(2)-O(21)
	96.36(19)
	O(22)-Dy(4)-O(26)
	72.89(18)

	O(26)-Dy(2)-O(21)
	73.44(17)
	O(1)-Dy(4)-O(26)
	141.77(18)

	O(11)-Dy(2)-O(21)
	96.1(2)
	O(25)-Dy(4)-O(26)
	69.42(16)

	O(23)-Dy(2)-O(21)
	142.73(17)
	O(24)-Dy(4)-O(17)
	80.08(16)

	O(24)-Dy(2)-O(7)
	99.31(17)
	O(16)-Dy(4)-O(17)
	132.52(19)

	O(26)-Dy(2)-O(7)
	141.44(17)
	O(22)-Dy(4)-O(17)
	72.62(19)

	O(11)-Dy(2)-O(7)
	87.11(18)
	O(1)-Dy(4)-O(17)
	71.8(2)

	O(23)-Dy(2)-O(7)
	72.31(16)
	O(25)-Dy(4)-O(17)
	134.67(17)

	O(21)-Dy(2)-O(7)
	144.87(18)
	O(26)-Dy(4)-O(17)
	133.82(17)

	O(24)-Dy(2)-O(8)
	77.36(16)
	O(24)-Dy(4)-O(18)
	133.88(16)

	O(26)-Dy(2)-O(8)
	134.61(17)
	O(16)-Dy(4)-O(18)
	79.36(19)

	O(11)-Dy(2)-O(8)
	134.64(17)
	O(22)-Dy(4)-O(18)
	76.8(2)

	O(23)-Dy(2)-O(8)
	130.96(17)
	O(1)-Dy(4)-O(18)
	74.96(19)

	O(21)-Dy(2)-O(8)
	77.24(19)
	O(25)-Dy(4)-O(18)
	138.28(17)

	O(7)-Dy(2)-O(8)
	75.84(19)
	O(26)-Dy(4)-O(18)
	141.17(17)

	O(24)-Dy(2)-O(10)
	129.66(17)
	O(17)-Dy(4)-O(18)
	53.81(16)

	O(26)-Dy(2)-O(10)
	141.66(17)
	Dy(2)-O(23)-Dy(1)
	104.10(18)

	O(11)-Dy(2)-O(10)
	82.59(17)
	Dy(2)-O(23)-Dy(3)
	108.35(18)

	O(23)-Dy(2)-O(10)
	141.31(17)
	Dy(1)-O(23)-Dy(3)
	107.10(17)

	O(21)-Dy(2)-O(10)
	73.14(19)
	Dy(2)-O(24)-Dy(4)
	106.34(17)

	O(7)-Dy(2)-O(10)
	72.63(18)
	Dy(2)-O(24)-Dy(1)
	105.52(17)

	O(8)-Dy(2)-O(10)
	52.34(16)
	Dy(4)-O(24)-Dy(1)
	106.77(18)

	O(25)-Dy(3)-O(12)
	145.75(17)
	Dy(3)-O(25)-Dy(4)
	107.78(19)

	O(25)-Dy(3)-O(15)
	94.85(19)
	Dy(3)-O(25)-Dy(1)
	108.11(18)

	O(12)-Dy(3)-O(15)
	99.4(2)
	Dy(4)-O(25)-Dy(1)
	102.57(17)

	O(25)-Dy(3)-O(20)
	93.47(18)
	Dy(2)-O(26)-Dy(3)
	109.84(18)

	O(12)-Dy(3)-O(20)
	92.7(2)
	Dy(2)-O(26)-Dy(4)
	103.97(18)

	O(15)-Dy(3)-O(20)
	144.48(19)
	Dy(3)-O(26)-Dy(4)
	105.25(17)



Supplementary Table 11. Selected bond lengths (Å) and angles (o) for compound 1a at 120(2) K.
	Compound 1a

	Dy(1)-O(2)
	2.278(3)
	Dy(3)-O(25)
	2.273(3)

	Dy(1)-O(19)
	2.328(3)
	Dy(3)-O(12)
	2.306(3)

	Dy(1)-O(6)
	2.339(3)
	Dy(3)-O(20)
	2.340(4)

	Dy(1)-O(24)
	2.354(3)
	Dy(3)-O(26)
	2.340(3)

	Dy(1)-O(4)
	2.382(3)
	Dy(3)-O(15)
	2.378(4)

	Dy(1)-O(23)
	2.390(3)
	Dy(3)-O(23)
	2.386(3)

	Dy(1)-O(3)
	2.432(4)
	Dy(3)-O(14)
	2.391(3)

	Dy(1)-O(25)
	2.430(3)
	Dy(3)-O(13)
	2.444(3)

	Dy(2)-O(24)
	2.309(3)
	Dy(4)-O(24)
	2.313(3)

	Dy(2)-O(26)
	2.327(3)
	Dy(4)-O(16)
	2.327(4)

	Dy(2)-O(11)
	2.336(3)
	Dy(4)-O(25)
	2.370(3)

	Dy(2)-O(23)
	2.337(3)
	Dy(4)-O(22)
	2.382(3)

	Dy(2)-O(21)
	2.341(4)
	Dy(4)-O(26)
	2.398(3)

	Dy(2)-O(7)
	2.384(4)
	Dy(4)-O(1)
	2.419(3)

	Dy(2)-O(8)
	2.457(3)
	Dy(4)-O(17)
	2.418(3)

	Dy(2)-O(10)
	2.495(3)
	Dy(4)-O(18)
	2.454(3)

	
	
	
	

	O(2)-Dy(1)-O(19)
	97.50(12)
	O(25)-Dy(3)-O(15)
	95.31(12)

	O(2)-Dy(1)-O(6)
	148.47(13)
	O(12)-Dy(3)-O(15)
	100.60(14)

	O(19)-Dy(1)-O(6)
	95.41(14)
	O(20)-Dy(3)-O(15)
	143.52(13)

	O(2)-Dy(1)-O(24)
	98.58(11)
	O(26)-Dy(3)-O(15)
	72.55(12)

	O(19)-Dy(1)-O(24)
	142.85(13)
	O(25)-Dy(3)-O(23)
	70.27(12)

	O(6)-Dy(1)-O(24)
	87.99(13)
	O(12)-Dy(3)-O(23)
	78.28(12)

	O(2)-Dy(1)-O(4)
	75.06(12)
	O(20)-Dy(3)-O(23)
	74.58(12)

	O(19)-Dy(1)-O(4)
	139.32(13)
	O(26)-Dy(3)-O(23)
	68.64(11)

	O(6)-Dy(1)-O(4)
	76.40(13)
	O(15)-Dy(3)-O(23)
	141.10(11)

	O(24)-Dy(1)-O(4)
	77.42(12)
	O(25)-Dy(3)-O(14)
	128.70(11)

	O(2)-Dy(1)-O(23)
	137.31(11)
	O(12)-Dy(3)-O(14)
	85.32(12)

	O(19)-Dy(1)-O(23)
	74.65(12)
	O(20)-Dy(3)-O(14)
	74.29(12)

	O(6)-Dy(1)-O(23)
	73.98(12)
	O(26)-Dy(3)-O(14)
	141.93(12)

	O(24)-Dy(1)-O(23)
	70.82(11)
	O(15)-Dy(3)-O(14)
	73.58(12)

	O(4)-Dy(1)-O(23)
	136.77(11)
	O(23)-Dy(3)-O(14)
	143.62(11)

	O(2)-Dy(1)-O(3)
	79.85(13)
	O(25)-Dy(3)-O(13)
	74.66(11)

	O(19)-Dy(1)-O(3)
	69.73(14)
	O(12)-Dy(3)-O(13)
	139.41(12)

	O(6)-Dy(1)-O(3)
	77.88(14)
	O(20)-Dy(3)-O(13)
	75.30(13)

	O(24)-Dy(1)-O(3)
	146.28(13)
	O(26)-Dy(3)-O(13)
	127.66(11)

	O(4)-Dy(1)-O(3)
	69.60(14)
	O(15)-Dy(3)-O(13)
	72.10(13)

	O(23)-Dy(1)-O(3)
	131.61(13)
	O(23)-Dy(3)-O(13)
	132.47(11)

	O(2)-Dy(1)-O(25)
	69.78(11)
	O(14)-Dy(3)-O(13)
	54.14(11)

	O(19)-Dy(1)-O(25)
	83.28(12)
	O(24)-Dy(4)-O(16)
	146.39(12)

	O(6)-Dy(1)-O(25)
	140.55(12)
	O(24)-Dy(4)-O(25)
	73.17(11)

	O(24)-Dy(1)-O(25)
	71.38(11)
	O(16)-Dy(4)-O(25)
	83.60(12)

	O(4)-Dy(1)-O(25)
	127.91(12)
	O(24)-Dy(4)-O(22)
	90.11(12)

	O(23)-Dy(1)-O(25)
	67.64(11)
	O(16)-Dy(4)-O(22)
	93.35(14)

	O(3)-Dy(1)-O(25)
	136.05(12)
	O(25)-Dy(4)-O(22)
	141.25(12)

	O(24)-Dy(2)-O(26)
	72.15(12)
	O(24)-Dy(4)-O(26)
	70.81(12)

	O(24)-Dy(2)-O(11)
	148.15(12)
	O(16)-Dy(4)-O(26)
	78.39(12)

	O(26)-Dy(2)-O(11)
	83.62(12)
	O(25)-Dy(4)-O(26)
	68.92(11)

	O(24)-Dy(2)-O(23)
	72.52(11)
	O(22)-Dy(4)-O(26)
	72.62(12)

	O(26)-Dy(2)-O(23)
	69.66(11)
	O(24)-Dy(4)-O(1)
	95.60(12)

	O(11)-Dy(2)-O(23)
	79.94(12)
	O(16)-Dy(4)-O(1)
	99.66(13)

	O(24)-Dy(2)-O(21)
	95.61(13)
	O(25)-Dy(4)-O(1)
	71.38(11)

	O(26)-Dy(2)-O(21)
	73.27(12)
	O(22)-Dy(4)-O(1)
	146.45(12)

	O(11)-Dy(2)-O(21)
	96.87(14)
	O(26)-Dy(4)-O(1)
	140.22(11)

	O(23)-Dy(2)-O(21)
	142.93(12)
	O(24)-Dy(4)-O(17)
	79.06(12)

	O(24)-Dy(2)-O(7)
	100.27(12)
	O(16)-Dy(4)-O(17)
	133.87(13)

	O(26)-Dy(2)-O(7)
	142.80(11)
	O(25)-Dy(4)-O(17)
	133.19(12)

	O(11)-Dy(2)-O(7)
	86.53(13)
	O(22)-Dy(4)-O(17)
	73.93(13)

	O(23)-Dy(2)-O(7)
	73.33(11)
	O(26)-Dy(4)-O(17)
	134.30(11)

	O(21)-Dy(2)-O(7)
	143.69(12)
	O(1)-Dy(4)-O(17)
	74.78(12)

	O(24)-Dy(2)-O(8)
	78.33(11)
	O(24)-Dy(4)-O(18)
	132.64(11)

	O(26)-Dy(2)-O(8)
	134.76(12)
	O(16)-Dy(4)-O(18)
	80.36(12)

	O(11)-Dy(2)-O(8)
	133.16(12)
	O(25)-Dy(4)-O(18)
	140.43(11)

	O(23)-Dy(2)-O(8)
	131.76(12)
	O(22)-Dy(4)-O(18)
	75.92(13)

	O(21)-Dy(2)-O(8)
	76.43(13)
	O(26)-Dy(4)-O(18)
	140.57(12)

	O(7)-Dy(2)-O(8)
	75.15(12)
	O(1)-Dy(4)-O(18)
	76.00(12)

	O(24)-Dy(2)-O(10)
	130.14(12)
	O(17)-Dy(4)-O(18)
	53.65(12)

	O(26)-Dy(2)-O(10)
	140.47(12)
	Dy(2)-O(23)-Dy(3)
	107.59(13)

	O(11)-Dy(2)-O(10)
	81.64(12)
	Dy(2)-O(23)-Dy(1)
	103.77(12)

	O(23)-Dy(2)-O(10)
	141.80(12)
	Dy(3)-O(23)-Dy(1)
	107.36(12)

	O(21)-Dy(2)-O(10)
	72.37(12)
	Dy(2)-O(24)-Dy(4)
	107.48(14)

	O(7)-Dy(2)-O(10)
	72.41(12)
	Dy(2)-O(24)-Dy(1)
	105.80(12)

	O(8)-Dy(2)-O(10)
	51.89(12)
	Dy(4)-O(24)-Dy(1)
	106.00(12)

	O(25)-Dy(3)-O(12)
	145.54(12)
	Dy(3)-O(25)-Dy(4)
	108.16(13)

	O(25)-Dy(3)-O(20)
	91.45(12)
	Dy(3)-O(25)-Dy(1)
	109.75(13)

	O(12)-Dy(3)-O(20)
	93.53(14)
	Dy(4)-O(25)-Dy(1)
	101.86(11)

	O(25)-Dy(3)-O(26)
	71.58(11)
	Dy(2)-O(26)-Dy(3)
	109.50(13)

	O(12)-Dy(3)-O(26)
	84.30(13)
	Dy(2)-O(26)-Dy(4)
	104.11(13)

	O(20)-Dy(3)-O(26)
	142.83(12)
	Dy(3)-O(26)-Dy(4)
	105.07(12)

	Symmetry codes: #1 -x,-y+1,-z+1 



Supplementary Table 12. Selected bond lengths (Å) and angles (o) for compound 2 at 293(2) K.
	Compound 2

	O(20)-Gd(2)
	2.470(6)
	Gd(3)-O(3)
	2.340(5)

	Gd(1)-O(18)
	2.323(7)
	Gd(3)-O(10)
	2.351(5)

	Gd(1)-O(12)
	2.366(6)
	Gd(3)-O(2)
	2.360(5)

	Gd(1)-O(16)
	2.386(6)
	Gd(3)-O(23)
	2.364(6)

	Gd(1)-O(3)
	2.386(5)
	Gd(3)-O(4)
	2.384(5)

	Gd(1)-O(4)
	2.393(5)
	Gd(3)-O(11)
	2.407(6)

	Gd(1)-O(8)
	2.390(6)
	Gd(3)-O(14)
	2.483(6)

	Gd(1)-O(1)
	2.444(5)
	Gd(3)-O(13)
	2.500(6)

	Gd(1)-O(26)
	2.465(7)
	Gd(4)-O(1)
	2.320(5)

	Gd(2)-O(3)
	2.346(5)
	Gd(4)-O(9)
	2.342(6)

	Gd(2)-O(25)
	2.373(6)
	Gd(4)-O(24)
	2.358(7)

	Gd(2)-O(22)
	2.394(6)
	Gd(4)-O(7)
	2.357(6)

	Gd(2)-O(19)
	2.389(8)
	Gd(4)-O(4)
	2.396(5)

	Gd(2)-O(2)
	2.410(6)
	Gd(4)-O(2)
	2.394(5)

	Gd(2)-O(1)
	2.418(5)
	Gd(4)-O(5)
	2.424(5)

	Gd(2)-O(21)
	2.450(5)
	Gd(4)-O(6)
	2.482(5)

	
	
	
	

	O(24)-C(1)-O(25)
	124.0(9)
	O(10)-Gd(3)-O(14)
	135.76(19)

	O(18)-Gd(1)-O(12)
	146.8(2)
	O(2)-Gd(3)-O(14)
	134.17(19)

	O(18)-Gd(1)-O(16)
	74.9(2)
	O(23)-Gd(3)-O(14)
	77.3(2)

	O(12)-Gd(1)-O(16)
	74.1(2)
	O(4)-Gd(3)-O(14)
	130.15(19)

	O(18)-Gd(1)-O(3)
	96.1(2)
	O(11)-Gd(3)-O(14)
	76.2(2)

	O(12)-Gd(1)-O(3)
	88.9(2)
	O(3)-Gd(3)-O(13)
	129.46(18)

	O(16)-Gd(1)-O(3)
	77.77(19)
	O(10)-Gd(3)-O(13)
	83.97(18)

	O(18)-Gd(1)-O(4)
	139.2(2)
	O(2)-Gd(3)-O(13)
	142.06(19)

	O(12)-Gd(1)-O(4)
	73.24(19)
	O(23)-Gd(3)-O(13)
	73.4(2)

	O(16)-Gd(1)-O(4)
	134.25(19)
	O(4)-Gd(3)-O(13)
	141.83(19)

	O(3)-Gd(1)-O(4)
	70.45(17)
	O(11)-Gd(3)-O(13)
	73.0(2)

	O(18)-Gd(1)-O(8)
	104.1(2)
	O(14)-Gd(3)-O(13)
	52.20(18)

	O(12)-Gd(1)-O(8)
	90.6(2)
	O(1)-Gd(4)-O(9)
	145.57(18)

	O(16)-Gd(1)-O(8)
	137.0(2)
	O(1)-Gd(4)-O(24)
	94.3(2)

	O(3)-Gd(1)-O(8)
	143.17(19)
	O(9)-Gd(4)-O(24)
	100.8(3)

	O(4)-Gd(1)-O(8)
	74.18(19)
	O(1)-Gd(4)-O(7)
	92.4(2)

	O(18)-Gd(1)-O(1)
	70.7(2)
	O(9)-Gd(4)-O(7)
	92.5(2)

	O(12)-Gd(1)-O(1)
	140.84(19)
	O(24)-Gd(4)-O(7)
	145.2(2)

	O(16)-Gd(1)-O(1)
	130.1(2)
	O(1)-Gd(4)-O(4)
	70.45(18)

	O(3)-Gd(1)-O(1)
	71.17(17)
	O(9)-Gd(4)-O(4)
	78.28(19)

	O(4)-Gd(1)-O(1)
	68.46(18)
	O(24)-Gd(4)-O(4)
	140.11(19)

	O(8)-Gd(1)-O(1)
	86.7(2)
	O(7)-Gd(4)-O(4)
	73.93(19)

	O(18)-Gd(1)-O(26)
	78.2(3)
	O(1)-Gd(4)-O(2)
	71.56(18)

	O(12)-Gd(1)-O(26)
	79.7(2)
	O(9)-Gd(4)-O(2)
	84.0(2)

	O(16)-Gd(1)-O(26)
	68.8(3)
	O(24)-Gd(4)-O(2)
	71.7(2)

	O(3)-Gd(1)-O(26)
	146.5(2)
	O(7)-Gd(4)-O(2)
	142.2(2)

	O(4)-Gd(1)-O(26)
	133.5(2)
	O(4)-Gd(4)-O(2)
	68.52(17)

	O(8)-Gd(1)-O(26)
	69.0(3)
	O(1)-Gd(4)-O(5)
	128.61(18)

	O(1)-Gd(1)-O(26)
	134.2(2)
	O(9)-Gd(4)-O(5)
	85.44(19)

	O(3)-Gd(2)-O(25)
	145.3(2)
	O(24)-Gd(4)-O(5)
	74.7(2)

	O(3)-Gd(2)-O(22)
	91.4(2)
	O(7)-Gd(4)-O(5)
	74.5(2)

	O(25)-Gd(2)-O(22)
	90.8(3)
	O(4)-Gd(4)-O(5)
	143.62(18)

	O(3)-Gd(2)-O(19)
	90.8(2)
	O(2)-Gd(4)-O(5)
	142.03(18)

	O(25)-Gd(2)-O(19)
	107.6(3)
	O(1)-Gd(4)-O(6)
	75.57(17)

	O(22)-Gd(2)-O(19)
	143.0(2)
	O(9)-Gd(4)-O(6)
	138.45(19)

	O(3)-Gd(2)-O(2)
	70.76(18)
	O(24)-Gd(4)-O(6)
	73.1(2)

	O(25)-Gd(2)-O(2)
	76.9(2)
	O(7)-Gd(4)-O(6)
	75.6(2)

	O(22)-Gd(2)-O(2)
	72.7(2)
	O(4)-Gd(4)-O(6)
	132.64(17)

	O(19)-Gd(2)-O(2)
	141.8(2)
	O(2)-Gd(4)-O(6)
	129.03(19)

	O(3)-Gd(2)-O(1)
	72.30(17)
	O(5)-Gd(4)-O(6)
	53.09(18)

	O(25)-Gd(2)-O(1)
	85.0(2)
	O(15)-N(1)-O(14)
	121.2(8)

	O(22)-Gd(2)-O(1)
	142.1(2)
	O(15)-N(1)-O(13)
	120.9(8)

	O(19)-Gd(2)-O(1)
	73.0(2)
	O(14)-N(1)-O(13)
	117.9(7)

	O(2)-Gd(2)-O(1)
	69.64(18)
	Gd(3)-O(2)-Gd(4)
	109.2(2)

	O(3)-Gd(2)-O(21)
	80.79(18)
	Gd(3)-O(2)-Gd(2)
	104.27(19)

	O(25)-Gd(2)-O(21)
	132.5(2)
	Gd(4)-O(2)-Gd(2)
	105.3(2)

	O(22)-Gd(2)-O(21)
	72.1(2)
	Gd(3)-O(4)-Gd(1)
	104.67(19)

	O(19)-Gd(2)-O(21)
	71.8(2)
	Gd(3)-O(4)-Gd(4)
	108.31(19)

	O(2)-Gd(2)-O(21)
	133.52(19)
	Gd(1)-O(4)-Gd(4)
	107.31(19)

	O(1)-Gd(2)-O(21)
	134.84(19)
	Gd(3)-O(3)-Gd(2)
	107.0(2)

	O(3)-Gd(2)-O(20)
	133.63(17)
	Gd(3)-O(3)-Gd(1)
	106.30(19)

	O(25)-Gd(2)-O(20)
	80.4(2)
	Gd(2)-O(3)-Gd(1)
	107.0(2)

	O(22)-Gd(2)-O(20)
	76.1(2)
	Gd(4)-O(1)-Gd(2)
	107.4(2)

	O(19)-Gd(2)-O(20)
	75.8(2)
	Gd(4)-O(1)-Gd(1)
	108.1(2)

	O(2)-Gd(2)-O(20)
	140.7(2)
	Gd(2)-O(1)-Gd(1)
	102.94(18)

	O(1)-Gd(2)-O(20)
	139.4(2)
	C(1)-O(25)-Gd(2)
	137.8(8)

	O(21)-Gd(2)-O(20)
	52.84(18)
	C(1)-O(24)-Gd(4)
	134.2(6)

	O(3)-Gd(3)-O(10)
	146.40(18)
	C(16)-O(6)-Gd(4)
	91.6(5)

	O(3)-Gd(3)-O(2)
	71.75(18)
	C(16)-O(5)-Gd(4)
	93.6(4)

	O(10)-Gd(3)-O(2)
	82.94(19)
	C(91)-O(19)-Gd(2)
	136.8(7)

	O(3)-Gd(3)-O(23)
	95.9(2)
	C(91)-O(18)-Gd(1)
	134.6(7)

	O(10)-Gd(3)-O(23)
	97.6(2)
	C(106)-O(21)-Gd(2)
	92.7(5)

	O(2)-Gd(3)-O(23)
	73.3(2)
	C(76)-O(16)-Gd(1)
	138.9(6)

	O(3)-Gd(3)-O(4)
	71.38(17)
	C(61)-O(12)-Gd(1)
	141.7(6)

	O(10)-Gd(3)-O(4)
	79.28(18)
	C(61)-O(11)-Gd(3)
	129.5(6)

	O(2)-Gd(3)-O(4)
	69.27(18)
	C(31)-O(8)-Gd(1)
	138.2(5)

	O(23)-Gd(3)-O(4)
	142.55(19)
	C(31)-O(7)-Gd(4)
	135.6(6)

	O(3)-Gd(3)-O(11)
	99.4(2)
	C(46)-O(10)-Gd(3)
	136.6(5)

	O(10)-Gd(3)-O(11)
	86.4(2)
	C(46)-O(9)-Gd(4)
	137.3(5)

	O(2)-Gd(3)-O(11)
	141.07(18)
	N(1)-O(14)-Gd(3)
	95.7(5)

	O(23)-Gd(3)-O(11)
	145.4(2)
	N(1)-O(13)-Gd(3)
	94.2(5)

	O(4)-Gd(3)-O(11)
	71.98(18)
	C(121)-O(23)-Gd(3)
	133.1(6)

	O(3)-Gd(3)-O(14)
	77.31(18)
	C(121)-O(22)-Gd(2)
	137.5(6)


Supplementary Table 13. Selected bond lengths (Å) and angles (o) for compound 2a at 293(2) K.
	Compound 2a

	Gd(1)-O(25)
	2.351(5)
	Gd(3)-O(4)
	2.305(4)

	Gd(1)-O(2)
	2.350(4)
	Gd(3)-O(14)
	2.338(4)

	Gd(1)-O(4)
	2.403(4)
	Gd(3)-O(18)
	2.372(5)

	Gd(1)-O(9)
	2.407(4)
	Gd(3)-O(3)
	2.380(4)

	Gd(1)-O(3)
	2.435(4)
	Gd(3)-O(1)
	2.405(4)

	Gd(1)-O(5)
	2.452(4)
	Gd(3)-O(24)
	2.406(5)

	Gd(1)-O(8)
	2.455(5)
	Gd(3)-O(17)
	2.436(4)

	Gd(1)-O(7)
	2.493(4)
	Gd(3)-O(16)
	2.479(4)

	Gd(2)-O(6)
	2.340(4)
	Gd(4)-O(2)
	2.345(4)

	Gd(2)-O(19)
	2.359(5)
	Gd(4)-O(3)
	2.358(4)

	Gd(2)-O(23)
	2.378(4)
	Gd(4)-O(15)
	2.360(4)

	Gd(2)-O(2)
	2.390(4)
	Gd(4)-O(1)
	2.373(4)

	Gd(2)-O(20)
	2.389(5)
	Gd(4)-O(10)
	2.381(4)

	Gd(2)-O(1)
	2.427(4)
	Gd(4)-O(27)
	2.405(4)

	Gd(2)-O(26)
	2.464(5)
	Gd(4)-O(11)
	2.482(5)

	Gd(2)-O(4)
	2.461(4)
	Gd(4)-O(13)
	2.510(4)

	
	
	
	

	O(25)-Gd(1)-O(2)
	145.33(16)
	O(14)-Gd(3)-O(17)
	86.45(16)

	O(25)-Gd(1)-O(4)
	83.87(16)
	O(18)-Gd(3)-O(17)
	75.06(17)

	O(2)-Gd(1)-O(4)
	72.94(13)
	O(3)-Gd(3)-O(17)
	142.04(15)

	O(25)-Gd(1)-O(9)
	92.91(19)
	O(1)-Gd(3)-O(17)
	144.36(14)

	O(2)-Gd(1)-O(9)
	89.44(16)
	O(24)-Gd(3)-O(17)
	74.04(16)

	O(4)-Gd(1)-O(9)
	140.87(15)
	O(4)-Gd(3)-O(16)
	74.96(14)

	O(25)-Gd(1)-O(3)
	77.26(16)
	O(14)-Gd(3)-O(16)
	139.69(16)

	O(2)-Gd(1)-O(3)
	70.49(14)
	O(18)-Gd(3)-O(16)
	75.76(17)

	O(4)-Gd(1)-O(3)
	68.56(13)
	O(3)-Gd(3)-O(16)
	127.09(14)

	O(9)-Gd(1)-O(3)
	72.68(15)
	O(1)-Gd(3)-O(16)
	133.03(14)

	O(25)-Gd(1)-O(5)
	101.38(19)
	O(24)-Gd(3)-O(16)
	71.95(17)

	O(2)-Gd(1)-O(5)
	94.98(15)
	O(17)-Gd(3)-O(16)
	53.27(14)

	O(4)-Gd(1)-O(5)
	70.73(14)
	O(2)-Gd(4)-O(3)
	71.92(14)

	O(9)-Gd(1)-O(5)
	147.14(16)
	O(2)-Gd(4)-O(15)
	147.47(15)

	O(3)-Gd(1)-O(5)
	139.18(14)
	O(3)-Gd(4)-O(15)
	83.48(15)

	O(25)-Gd(1)-O(8)
	133.78(16)
	O(2)-Gd(4)-O(1)
	72.19(13)

	O(2)-Gd(1)-O(8)
	79.96(14)
	O(3)-Gd(4)-O(1)
	69.34(14)

	O(4)-Gd(1)-O(8)
	133.23(14)
	O(15)-Gd(4)-O(1)
	79.48(15)

	O(9)-Gd(1)-O(8)
	74.19(17)
	O(2)-Gd(4)-O(10)
	94.87(17)

	O(3)-Gd(1)-O(8)
	135.22(14)
	O(3)-Gd(4)-O(10)
	72.74(15)

	O(5)-Gd(1)-O(8)
	74.58(16)
	O(15)-Gd(4)-O(10)
	97.85(18)

	O(25)-Gd(1)-O(7)
	81.07(16)
	O(1)-Gd(4)-O(10)
	142.05(15)

	O(2)-Gd(1)-O(7)
	132.77(14)
	O(2)-Gd(4)-O(27)
	98.81(15)

	O(4)-Gd(1)-O(7)
	140.60(14)
	O(3)-Gd(4)-O(27)
	142.07(15)

	O(9)-Gd(1)-O(7)
	76.32(16)
	O(15)-Gd(4)-O(27)
	87.52(17)

	O(3)-Gd(1)-O(7)
	140.84(15)
	O(1)-Gd(4)-O(27)
	72.81(15)

	O(5)-Gd(1)-O(7)
	76.90(16)
	O(10)-Gd(4)-O(27)
	145.15(16)

	O(8)-Gd(1)-O(7)
	52.90(15)
	O(2)-Gd(4)-O(11)
	79.73(14)

	O(6)-Gd(2)-O(19)
	96.70(17)
	O(3)-Gd(4)-O(11)
	135.39(15)

	O(6)-Gd(2)-O(23)
	149.83(17)
	O(15)-Gd(4)-O(11)
	132.42(15)

	O(19)-Gd(2)-O(23)
	94.76(19)
	O(1)-Gd(4)-O(11)
	132.69(15)

	O(6)-Gd(2)-O(2)
	99.67(14)
	O(10)-Gd(4)-O(11)
	76.25(17)

	O(19)-Gd(2)-O(2)
	142.42(16)
	O(27)-Gd(4)-O(11)
	74.91(17)

	O(23)-Gd(2)-O(2)
	87.75(16)
	O(2)-Gd(4)-O(13)
	131.02(16)

	O(6)-Gd(2)-O(20)
	76.51(16)
	O(3)-Gd(4)-O(13)
	140.50(15)

	O(19)-Gd(2)-O(20)
	140.13(17)
	O(15)-Gd(4)-O(13)
	81.42(17)

	O(23)-Gd(2)-O(20)
	76.82(17)
	O(1)-Gd(4)-O(13)
	141.57(15)

	O(2)-Gd(2)-O(20)
	76.92(15)
	O(10)-Gd(4)-O(13)
	73.48(16)

	O(6)-Gd(2)-O(1)
	136.21(15)
	O(27)-Gd(4)-O(13)
	73.34(16)

	O(19)-Gd(2)-O(1)
	74.28(15)
	O(11)-Gd(4)-O(13)
	51.36(16)

	O(23)-Gd(2)-O(1)
	73.86(15)
	Gd(4)-O(1)-Gd(3)
	108.01(15)

	O(2)-Gd(2)-O(1)
	70.47(13)
	Gd(4)-O(1)-Gd(2)
	104.08(15)

	O(20)-Gd(2)-O(1)
	136.42(14)
	Gd(3)-O(1)-Gd(2)
	107.62(14)

	O(6)-Gd(2)-O(26)
	79.41(17)
	Gd(4)-O(2)-Gd(1)
	107.60(16)

	O(19)-Gd(2)-O(26)
	70.31(19)
	Gd(4)-O(2)-Gd(2)
	106.13(15)

	O(23)-Gd(2)-O(26)
	78.37(18)
	Gd(1)-O(2)-Gd(2)
	105.85(15)

	O(2)-Gd(2)-O(26)
	146.03(17)
	Gd(4)-O(3)-Gd(3)
	109.33(16)

	O(20)-Gd(2)-O(26)
	69.82(19)
	Gd(4)-O(3)-Gd(1)
	104.44(15)

	O(1)-Gd(2)-O(26)
	132.37(16)
	Gd(3)-O(3)-Gd(1)
	105.31(14)

	O(6)-Gd(2)-O(4)
	69.22(14)
	Gd(3)-O(4)-Gd(1)
	108.78(15)

	O(19)-Gd(2)-O(4)
	83.58(16)
	Gd(3)-O(4)-Gd(2)
	109.76(15)

	O(23)-Gd(2)-O(4)
	140.01(15)
	Gd(1)-O(4)-Gd(2)
	102.03(14)

	O(2)-Gd(2)-O(4)
	71.22(13)
	C(15)-O(5)-Gd(1)
	134.6(4)

	O(20)-Gd(2)-O(4)
	127.45(15)
	C(15)-O(6)-Gd(2)
	136.2(4)

	O(1)-Gd(2)-O(4)
	67.22(13)
	C(16)-O(7)-Gd(1)
	91.0(4)

	O(26)-Gd(2)-O(4)
	136.25(15)
	C(16)-O(8)-Gd(1)
	92.6(4)

	O(4)-Gd(3)-O(14)
	145.00(16)
	C(91)-O(9)-Gd(1)
	138.8(5)

	O(4)-Gd(3)-O(18)
	90.78(17)
	C(91)-O(10)-Gd(4)
	133.8(5)

	O(14)-Gd(3)-O(18)
	94.04(19)
	N(1)-O(11)-Gd(4)
	96.8(4)

	O(4)-Gd(3)-O(3)
	71.11(14)
	N(1)-O(13)-Gd(4)
	95.1(4)

	O(14)-Gd(3)-O(3)
	84.40(16)
	C(76)-O(27)-Gd(4)
	129.2(4)

	O(18)-Gd(3)-O(3)
	142.26(16)
	C(121)-O(14)-Gd(3)
	137.6(5)

	O(4)-Gd(3)-O(1)
	70.11(14)
	C(121)-O(15)-Gd(4)
	135.9(4)

	O(14)-Gd(3)-O(1)
	77.91(16)
	C(46)-O(16)-Gd(3)
	91.1(4)

	O(18)-Gd(3)-O(1)
	74.36(15)
	C(46)-O(17)-Gd(3)
	92.8(4)

	O(3)-Gd(3)-O(1)
	68.44(13)
	C(61)-O(18)-Gd(3)
	135.0(5)

	O(4)-Gd(3)-O(24)
	94.72(16)
	C(61)-O(19)-Gd(2)
	140.5(5)

	O(14)-Gd(3)-O(24)
	101.03(19)
	C(106)-O(20)-Gd(2)
	136.9(4)

	O(18)-Gd(3)-O(24)
	144.50(18)
	C(76)-O(23)-Gd(2)
	140.6(5)

	O(3)-Gd(3)-O(24)
	71.75(15)
	C(31)-O(24)-Gd(3)
	129.6(5)

	O(1)-Gd(3)-O(24)
	140.10(15)
	C(31)-O(25)-Gd(1)
	138.5(5)

	O(4)-Gd(3)-O(17)
	128.13(14)
	
	

	Symmetry codes: ##1 -x+1,-y+1,-z+2   



Supplementary Table 14. Selected bond lengths (Å) and angles (o) for compound 3 at 293(2) K.
	Compound 3

	O(1)-Y(1)
	2.420(3)
	O(19)-Y(3)
	2.440(3)

	O(2)-Y(1)
	2.423(3)
	O(20)-Y(3)
	2.339(3)

	O(3)-Y(1)
	2.335(3)
	O(21)-Y(1)
	2.362(3)

	O(4)-Y(4)
	2.336(3)
	O(22)-Y(4)
	2.297(2)

	O(5)-Y(2)
	2.357(3)
	O(22)-Y(1)
	2.304(2)

	O(7)-Y(2)
	2.293(3)
	O(22)-Y(2)
	2.352(2)

	O(8)-Y(1)
	2.358(3)
	O(23)-Y(3)
	2.266(2)

	O(9)-Y(4)
	2.447(3)
	O(23)-Y(1)
	2.368(2)

	O(10)-Y(4)
	2.465(3)
	O(23)-Y(2)
	2.413(2)

	O(12)-Y(4)
	2.357(2)
	O(24)-Y(4)
	2.340(2)

	O(13)-Y(2)
	2.320(2)
	O(24)-Y(3)
	2.352(2)

	O(14)-Y(4)
	2.302(3)
	O(24)-Y(2)
	2.372(2)

	O(15)-Y(3)
	2.313(3)
	O(25)-Y(4)
	2.314(2)

	O(16)-Y(2)
	2.343(2)
	O(25)-Y(3)
	2.336(2)

	O(17)-Y(3)
	2.326(3)
	O(25)-Y(1)
	2.371(3)

	O(18)-Y(3)
	2.378(2)
	O(26)-Y(2)
	2.450(3)

	
	
	
	

	C(16)-O(1)-Y(1)
	93.0(2)
	O(22)-Y(2)-O(24)
	70.98(8)

	C(16)-O(2)-Y(1)
	92.7(2)
	O(5)-Y(2)-O(24)
	134.79(8)

	C(46)-O(3)-Y(1)
	136.9(3)
	O(7)-Y(2)-O(23)
	71.08(9)

	C(46)-O(4)-Y(4)
	134.3(3)
	O(13)-Y(2)-O(23)
	142.55(9)

	C(61)-O(5)-Y(2)
	138.4(3)
	O(16)-Y(2)-O(23)
	85.62(9)

	C(15)-O(7)-Y(2)
	134.8(3)
	O(22)-Y(2)-O(23)
	71.76(8)

	C(15)-O(8)-Y(1)
	137.1(3)
	O(5)-Y(2)-O(23)
	129.18(9)

	N(1)-O(9)-Y(4)
	96.4(2)
	O(24)-Y(2)-O(23)
	68.44(8)

	N(1)-O(10)-Y(4)
	95.5(2)
	O(7)-Y(2)-O(26)
	76.23(11)

	C(76)-O(12)-Y(4)
	132.3(2)
	O(13)-Y(2)-O(26)
	77.95(10)

	C(76)-O(13)-Y(2)
	138.2(2)
	O(16)-Y(2)-O(26)
	69.92(11)

	C(91)-O(14)-Y(4)
	135.2(2)
	O(22)-Y(2)-O(26)
	144.91(10)

	C(91)-O(15)-Y(3)
	137.1(2)
	O(5)-Y(2)-O(26)
	68.15(11)

	C(106)-O(16)-Y(2)
	138.0(2)
	O(24)-Y(2)-O(26)
	134.65(10)

	C(106)-O(17)-Y(3)
	133.5(2)
	O(23)-Y(2)-O(26)
	134.17(9)

	C(121)-O(18)-Y(3)
	93.4(2)
	O(23)-Y(3)-O(15)
	145.93(9)

	C(121)-O(19)-Y(3)
	90.9(2)
	O(23)-Y(3)-O(17)
	93.89(9)

	C(31)-O(20)-Y(3)
	132.8(3)
	O(15)-Y(3)-O(17)
	92.76(11)

	C(31)-O(21)-Y(1)
	134.4(3)
	O(23)-Y(3)-O(25)
	71.63(9)

	Y(4)-O(22)-Y(1)
	106.25(10)
	O(15)-Y(3)-O(25)
	83.24(9)

	Y(4)-O(22)-Y(2)
	106.00(9)
	O(17)-Y(3)-O(25)
	143.15(9)

	Y(1)-O(22)-Y(2)
	106.00(9)
	O(23)-Y(3)-O(20)
	93.51(10)

	Y(3)-O(23)-Y(1)
	107.97(10)
	O(15)-Y(3)-O(20)
	100.55(11)

	Y(3)-O(23)-Y(2)
	108.13(9)
	O(17)-Y(3)-O(20)
	143.80(10)

	Y(1)-O(23)-Y(2)
	102.14(9)
	O(25)-Y(3)-O(20)
	72.37(9)

	Y(4)-O(24)-Y(3)
	107.96(9)
	O(23)-Y(3)-O(24)
	71.27(9)

	Y(4)-O(24)-Y(2)
	103.99(9)
	O(15)-Y(3)-O(24)
	78.49(9)

	Y(3)-O(24)-Y(2)
	106.67(9)
	O(17)-Y(3)-O(24)
	74.41(9)

	Y(4)-O(25)-Y(3)
	109.35(10)
	O(25)-Y(3)-O(24)
	68.89(8)

	Y(4)-O(25)-Y(1)
	103.57(10)
	O(20)-Y(3)-O(24)
	141.10(9)

	Y(3)-O(25)-Y(1)
	105.57(10)
	O(23)-Y(3)-O(18)
	129.14(9)

	O(22)-Y(1)-O(3)
	92.31(10)
	O(15)-Y(3)-O(18)
	84.77(9)

	O(22)-Y(1)-O(21)
	148.06(10)
	O(17)-Y(3)-O(18)
	74.07(9)

	O(3)-Y(1)-O(21)
	92.42(12)
	O(25)-Y(3)-O(18)
	141.23(9)

	O(22)-Y(1)-O(8)
	92.06(10)
	O(20)-Y(3)-O(18)
	73.84(9)

	O(3)-Y(1)-O(8)
	142.66(11)
	O(24)-Y(3)-O(18)
	143.32(8)

	O(21)-Y(1)-O(8)
	102.95(13)
	O(23)-Y(3)-O(19)
	74.76(8)

	O(22)-Y(1)-O(23)
	73.40(8)
	O(15)-Y(3)-O(19)
	139.08(9)

	O(3)-Y(1)-O(23)
	143.13(10)
	O(17)-Y(3)-O(19)
	75.30(10)

	O(21)-Y(1)-O(23)
	84.11(9)
	O(25)-Y(3)-O(19)
	128.99(9)

	O(8)-Y(1)-O(23)
	73.08(9)
	O(20)-Y(3)-O(19)
	72.62(10)

	O(22)-Y(1)-O(25)
	71.48(9)
	O(24)-Y(3)-O(19)
	132.11(9)

	O(3)-Y(1)-O(25)
	73.98(10)
	O(18)-Y(3)-O(19)
	54.38(9)

	O(21)-Y(1)-O(25)
	79.56(11)
	O(22)-Y(4)-O(14)
	148.70(9)

	O(8)-Y(1)-O(25)
	141.83(9)
	O(22)-Y(4)-O(25)
	72.63(9)

	O(23)-Y(1)-O(25)
	69.28(8)
	O(14)-Y(4)-O(25)
	84.02(9)

	O(22)-Y(1)-O(1)
	80.01(9)
	O(22)-Y(4)-O(4)
	95.00(10)

	O(3)-Y(1)-O(1)
	72.46(11)
	O(14)-Y(4)-O(4)
	98.32(11)

	O(21)-Y(1)-O(1)
	131.33(10)
	O(25)-Y(4)-O(4)
	73.96(9)

	O(8)-Y(1)-O(1)
	71.85(10)
	O(22)-Y(4)-O(24)
	72.51(8)

	O(23)-Y(1)-O(1)
	134.63(9)
	O(14)-Y(4)-O(24)
	80.01(9)

	O(25)-Y(1)-O(1)
	134.45(9)
	O(25)-Y(4)-O(24)
	69.45(8)

	O(22)-Y(1)-O(2)
	133.76(9)
	O(4)-Y(4)-O(24)
	143.36(9)

	O(3)-Y(1)-O(2)
	75.88(11)
	O(22)-Y(4)-O(12)
	96.95(9)

	O(21)-Y(1)-O(2)
	77.90(10)
	O(14)-Y(4)-O(12)
	88.64(10)

	O(8)-Y(1)-O(2)
	74.47(11)
	O(25)-Y(4)-O(12)
	141.94(9)

	O(23)-Y(1)-O(2)
	137.98(9)
	O(4)-Y(4)-O(12)
	144.10(9)

	O(25)-Y(1)-O(2)
	141.21(10)
	O(24)-Y(4)-O(12)
	72.50(8)

	O(1)-Y(1)-O(2)
	53.76(9)
	O(22)-Y(4)-O(9)
	79.17(9)

	O(7)-Y(2)-O(13)
	145.63(10)
	O(14)-Y(4)-O(9)
	131.71(9)

	O(7)-Y(2)-O(16)
	100.98(10)
	O(25)-Y(4)-O(9)
	135.27(9)

	O(13)-Y(2)-O(16)
	90.97(10)
	O(4)-Y(4)-O(9)
	74.73(10)

	O(7)-Y(2)-O(22)
	97.45(9)
	O(24)-Y(4)-O(9)
	132.85(9)

	O(13)-Y(2)-O(22)
	90.80(9)
	O(12)-Y(4)-O(9)
	74.49(9)

	O(16)-Y(2)-O(22)
	144.24(9)
	O(22)-Y(4)-O(10)
	131.10(9)

	O(7)-Y(2)-O(5)
	74.64(10)
	O(14)-Y(4)-O(10)
	80.01(9)

	O(13)-Y(2)-O(5)
	74.91(10)
	O(25)-Y(4)-O(10)
	141.07(9)

	O(16)-Y(2)-O(5)
	137.65(10)
	O(4)-Y(4)-O(10)
	73.57(10)

	O(22)-Y(2)-O(5)
	76.87(9)
	O(24)-Y(4)-O(10)
	140.29(9)

	O(7)-Y(2)-O(24)
	139.51(9)
	O(12)-Y(4)-O(10)
	73.07(9)

	O(13)-Y(2)-O(24)
	74.64(9)
	O(9)-Y(4)-O(10)
	51.94(9)

	O(16)-Y(2)-O(24)
	75.11(9)
	
	


Supplementary Table 15. Selected bond lengths (Å) and angles (o) for compound 3m at 293(2) K.
	Compound 3m

	Y(1)-O(19)
	2.304(4)
	Y(3)-O(19)
	2.305(4)

	Y(1)-O(20)
	2.313(4)
	Y(3)-O(7)
	2.321(5)

	Y(1)-O(14)
	2.300(4)
	Y(3)-O(22)
	2.361(4)

	Y(1)-O(6)
	2.331(4)
	Y(3)-O(5)
	2.357(5)

	Y(1)-O(21)
	2.330(4)
	Y(3)-O(20)
	2.394(4)

	Y(1)-O(16)
	2.359(4)
	Y(3)-O(2)
	2.414(5)

	Y(1)-O(23)
	2.435(5)
	Y(3)-O(3)
	2.401(4)

	Y(1)-O(24)
	2.466(4)
	Y(3)-O(4)
	2.436(5)

	Y(2)-O(1)
	2.293(5)
	Y(4)-O(22)
	2.266(4)

	Y(2)-O(15)
	2.318(4)
	Y(4)-O(13)
	2.307(5)

	Y(2)-O(12)
	2.335(5)
	Y(4)-O(20)
	2.339(4)

	Y(2)-O(19)
	2.353(4)
	Y(4)-O(11)
	2.348(5)

	Y(2)-O(17)
	2.357(5)
	Y(4)-O(8)
	2.351(5)

	Y(2)-O(21)
	2.381(4)
	Y(4)-O(21)
	2.363(4)

	Y(2)-O(22)
	2.419(4)
	Y(4)-O(10)
	2.391(4)

	Y(2)-O(26)
	2.438(5)
	Y(4)-O(9)
	2.429(5)

	
	
	
	

	O(19)-Y(1)-O(20)
	72.32(14)
	O(7)-Y(3)-O(3)
	132.32(17)

	O(19)-Y(1)-O(14)
	148.32(15)
	O(22)-Y(3)-O(3)
	134.50(15)

	O(20)-Y(1)-O(14)
	83.51(15)
	O(5)-Y(3)-O(3)
	74.48(18)

	O(19)-Y(1)-O(6)
	94.36(17)
	O(20)-Y(3)-O(3)
	134.48(16)

	O(20)-Y(1)-O(6)
	73.02(15)
	O(2)-Y(3)-O(3)
	74.63(18)

	O(14)-Y(1)-O(6)
	97.90(18)
	O(19)-Y(3)-O(4)
	133.43(15)

	O(19)-Y(1)-O(21)
	72.51(14)
	O(7)-Y(3)-O(4)
	79.14(17)

	O(20)-Y(1)-O(21)
	69.34(14)
	O(22)-Y(3)-O(4)
	139.26(15)

	O(14)-Y(1)-O(21)
	80.06(14)
	O(5)-Y(3)-O(4)
	76.18(17)

	O(6)-Y(1)-O(21)
	142.31(15)
	O(20)-Y(3)-O(4)
	140.82(16)

	O(19)-Y(1)-O(16)
	98.71(15)
	O(2)-Y(3)-O(4)
	76.29(17)

	O(20)-Y(1)-O(16)
	142.19(14)
	O(3)-Y(3)-O(4)
	53.46(16)

	O(14)-Y(1)-O(16)
	87.85(17)
	O(22)-Y(4)-O(13)
	145.68(16)

	O(6)-Y(1)-O(16)
	144.76(16)
	O(22)-Y(4)-O(20)
	71.47(14)

	O(21)-Y(1)-O(16)
	72.92(14)
	O(13)-Y(4)-O(20)
	84.17(16)

	O(19)-Y(1)-O(23)
	79.08(15)
	O(22)-Y(4)-O(11)
	92.26(16)

	O(20)-Y(1)-O(23)
	135.13(16)
	O(13)-Y(4)-O(11)
	92.85(19)

	O(14)-Y(1)-O(23)
	132.29(16)
	O(20)-Y(4)-O(11)
	142.48(16)

	O(6)-Y(1)-O(23)
	75.54(17)
	O(22)-Y(4)-O(8)
	94.35(17)

	O(21)-Y(1)-O(23)
	132.72(15)
	O(13)-Y(4)-O(8)
	100.56(19)

	O(16)-Y(1)-O(23)
	75.05(16)
	O(20)-Y(4)-O(8)
	71.52(15)

	O(19)-Y(1)-O(24)
	131.60(16)
	O(11)-Y(4)-O(8)
	145.06(17)

	O(20)-Y(1)-O(24)
	140.64(15)
	O(22)-Y(4)-O(21)
	70.55(14)

	O(14)-Y(1)-O(24)
	79.97(17)
	O(13)-Y(4)-O(21)
	78.26(15)

	O(6)-Y(1)-O(24)
	74.21(17)
	O(20)-Y(4)-O(21)
	68.36(13)

	O(21)-Y(1)-O(24)
	140.53(16)
	O(11)-Y(4)-O(21)
	74.40(15)

	O(16)-Y(1)-O(24)
	72.63(16)
	O(8)-Y(4)-O(21)
	139.79(15)

	O(23)-Y(1)-O(24)
	52.54(16)
	O(22)-Y(4)-O(10)
	129.71(15)

	O(1)-Y(2)-O(15)
	147.63(18)
	O(13)-Y(4)-O(10)
	84.26(17)

	O(1)-Y(2)-O(12)
	96.82(17)
	O(20)-Y(4)-O(10)
	141.48(15)

	O(15)-Y(2)-O(12)
	92.53(18)
	O(11)-Y(4)-O(10)
	74.72(17)

	O(1)-Y(2)-O(19)
	100.81(15)
	O(8)-Y(4)-O(10)
	74.73(17)

	O(15)-Y(2)-O(19)
	89.40(16)
	O(21)-Y(4)-O(10)
	143.46(15)

	O(12)-Y(2)-O(19)
	143.51(16)
	O(22)-Y(4)-O(9)
	75.17(14)

	O(1)-Y(2)-O(17)
	76.71(17)
	O(13)-Y(4)-O(9)
	138.82(16)

	O(15)-Y(2)-O(17)
	75.75(17)
	O(20)-Y(4)-O(9)
	128.14(14)

	O(12)-Y(2)-O(17)
	138.27(17)
	O(11)-Y(4)-O(9)
	75.95(17)

	O(19)-Y(2)-O(17)
	77.29(15)
	O(8)-Y(4)-O(9)
	72.73(17)

	O(1)-Y(2)-O(21)
	137.66(16)
	O(21)-Y(4)-O(9)
	133.05(14)

	O(15)-Y(2)-O(21)
	74.70(15)
	O(10)-Y(4)-O(9)
	54.61(15)

	O(12)-Y(2)-O(21)
	74.66(15)
	C(15)-O(1)-Y(2)
	135.1(5)

	O(19)-Y(2)-O(21)
	70.77(13)
	C(15)-O(2)-Y(3)
	134.7(5)

	O(17)-Y(2)-O(21)
	136.15(14)
	C(16)-O(3)-Y(3)
	92.9(4)

	O(1)-Y(2)-O(22)
	70.27(15)
	C(16)-O(4)-Y(3)
	91.9(4)

	O(15)-Y(2)-O(22)
	141.66(15)
	C(46)-O(5)-Y(3)
	136.7(5)

	O(12)-Y(2)-O(22)
	84.89(16)
	C(46)-O(6)-Y(1)
	134.7(5)

	O(19)-Y(2)-O(22)
	71.64(13)
	C(121)-O(7)-Y(3)
	136.4(5)

	O(17)-Y(2)-O(22)
	128.53(15)
	C(121)-O(8)-Y(4)
	131.3(5)

	O(21)-Y(2)-O(22)
	67.72(14)
	C(106)-O(9)-Y(4)
	90.3(4)

	O(1)-Y(2)-O(26)
	76.72(17)
	C(106)-O(10)-Y(4)
	93.3(4)

	O(15)-Y(2)-O(26)
	77.84(17)
	C(91)-O(11)-Y(4)
	134.3(4)

	O(12)-Y(2)-O(26)
	69.22(19)
	C(91)-O(12)-Y(2)
	139.8(4)

	O(19)-Y(2)-O(26)
	146.08(17)
	C(76)-O(13)-Y(4)
	137.3(4)

	O(17)-Y(2)-O(26)
	69.17(18)
	C(76)-O(14)-Y(1)
	135.8(4)

	O(21)-Y(2)-O(26)
	133.00(17)
	C(61)-O(15)-Y(2)
	138.4(4)

	O(22)-Y(2)-O(26)
	134.90(15)
	C(61)-O(16)-Y(1)
	129.7(4)

	O(19)-Y(3)-O(7)
	146.86(16)
	C(31)-O(17)-Y(2)
	138.4(4)

	O(19)-Y(3)-O(22)
	73.53(14)
	Y(1)-O(19)-Y(3)
	107.27(16)

	O(7)-Y(3)-O(22)
	83.82(15)
	Y(1)-O(19)-Y(2)
	105.75(15)

	O(19)-Y(3)-O(5)
	91.80(16)
	Y(3)-O(19)-Y(2)
	105.55(15)

	O(7)-Y(3)-O(5)
	91.05(19)
	Y(1)-O(20)-Y(4)
	109.53(16)

	O(22)-Y(3)-O(5)
	141.21(16)
	Y(1)-O(20)-Y(3)
	104.07(15)

	O(19)-Y(3)-O(20)
	70.85(14)
	Y(4)-O(20)-Y(3)
	105.07(15)

	O(7)-Y(3)-O(20)
	78.64(16)
	Y(1)-O(21)-Y(4)
	108.14(14)

	O(22)-Y(3)-O(20)
	68.89(14)
	Y(1)-O(21)-Y(2)
	104.06(14)

	O(5)-Y(3)-O(20)
	72.39(15)
	Y(4)-O(21)-Y(2)
	107.24(15)

	O(19)-Y(3)-O(2)
	94.04(16)
	Y(4)-O(22)-Y(3)
	108.57(15)

	O(7)-Y(3)-O(2)
	101.3(2)
	Y(4)-O(22)-Y(2)
	109.18(16)

	O(22)-Y(3)-O(2)
	71.16(15)
	Y(3)-O(22)-Y(2)
	101.79(14)

	O(5)-Y(3)-O(2)
	146.99(18)
	N(1)-O(23)-Y(1)
	96.5(4)

	O(20)-Y(3)-O(2)
	139.83(15)
	N(1)-O(24)-Y(1)
	95.0(4)

	O(19)-Y(3)-O(3)
	79.98(16)
	
	



Supplementary Table 16. Selected bond lengths (Å) and angles (o) for compound 3a at 293(2) K.
	Compound 3a

	O(1)-Y(4)
	2.310(2)
	O(9)-Y(3)
	2.433(2)

	O(1)-Y(3)
	2.330(2)
	O(10)-Y(3)
	2.380(2)

	O(1)-Y(1)
	2.391(2)
	O(11)-Y(3)
	2.336(2)

	O(2)-Y(4)
	2.2980(19)
	O(12)-Y(2)
	2.323(2)

	O(2)-Y(1)
	2.300(2)
	O(13)-Y(3)
	2.306(2)

	O(2)-Y(2)
	2.342(2)
	O(14)-Y(4)
	2.316(2)

	O(3)-Y(3)
	2.263(2)
	O(15)-Y(4)
	2.367(2)

	O(3)-Y(1)
	2.356(2)
	O(16)-Y(2)
	2.324(2)

	O(3)-Y(2)
	2.419(2)
	O(18)-Y(2)
	2.373(2)

	O(4)-Y(4)
	2.328(2)
	O(19)-Y(4)
	2.471(2)

	O(4)-Y(3)
	2.364(2)
	O(20)-Y(4)
	2.451(2)

	O(4)-Y(2)
	2.388(2)
	O(22)-Y(2)
	2.434(3)

	O(5)-Y(1)
	2.410(2)
	O(23)-Y(4)
	2.327(2)

	O(6)-Y(2)
	2.293(2)
	O(24)-Y(1)
	2.351(2)

	O(7)-Y(1)
	2.330(2)
	O(25)-Y(1)
	2.414(2)

	O(8)-Y(3)
	2.363(2)
	O(26)-Y(1)
	2.433(2)

	
	
	
	

	Y(4)-O(1)-Y(3)
	109.23(8)
	O(2)-Y(2)-O(4)
	70.73(7)

	Y(4)-O(1)-Y(1)
	103.78(8)
	O(18)-Y(2)-O(4)
	136.18(7)

	Y(3)-O(1)-Y(1)
	104.99(8)
	O(6)-Y(2)-O(3)
	70.37(7)

	Y(4)-O(2)-Y(1)
	107.11(8)
	O(12)-Y(2)-O(3)
	83.73(8)

	Y(4)-O(2)-Y(2)
	106.23(8)
	O(16)-Y(2)-O(3)
	141.27(7)

	Y(1)-O(2)-Y(2)
	105.68(8)
	O(2)-Y(2)-O(3)
	71.59(7)

	Y(3)-O(3)-Y(1)
	108.35(8)
	O(18)-Y(2)-O(3)
	128.01(8)

	Y(3)-O(3)-Y(2)
	109.37(8)
	O(4)-Y(2)-O(3)
	67.78(7)

	Y(1)-O(3)-Y(2)
	101.57(7)
	O(6)-Y(2)-O(22)
	78.24(9)

	Y(4)-O(4)-Y(3)
	107.45(8)
	O(12)-Y(2)-O(22)
	70.61(9)

	Y(4)-O(4)-Y(2)
	103.79(8)
	O(16)-Y(2)-O(22)
	76.91(9)

	Y(3)-O(4)-Y(2)
	107.05(8)
	O(2)-Y(2)-O(22)
	145.04(9)

	C(15)-O(5)-Y(1)
	133.6(2)
	O(18)-Y(2)-O(22)
	68.65(9)

	C(15)-O(6)-Y(2)
	134.83(19)
	O(4)-Y(2)-O(22)
	132.60(9)

	C(91)-O(7)-Y(1)
	136.1(2)
	O(3)-Y(2)-O(22)
	136.49(8)

	C(91)-O(8)-Y(3)
	131.0(2)
	O(3)-Y(3)-O(13)
	145.68(8)

	C(76)-O(9)-Y(3)
	90.81(19)
	O(3)-Y(3)-O(1)
	71.76(7)

	C(76)-O(10)-Y(3)
	93.24(18)
	O(13)-Y(3)-O(1)
	84.02(8)

	C(61)-O(11)-Y(3)
	133.0(2)
	O(3)-Y(3)-O(11)
	92.35(8)

	C(61)-O(12)-Y(2)
	139.8(2)
	O(13)-Y(3)-O(11)
	92.83(9)

	C(46)-O(13)-Y(3)
	137.6(2)
	O(1)-Y(3)-O(11)
	142.95(8)

	C(46)-O(14)-Y(4)
	134.2(2)
	O(3)-Y(3)-O(8)
	93.39(8)

	C(31)-O(15)-Y(4)
	129.0(2)
	O(13)-Y(3)-O(8)
	102.28(9)

	C(31)-O(16)-Y(2)
	139.5(2)
	O(1)-Y(3)-O(8)
	72.52(8)

	C(16)-O(18)-Y(2)
	136.5(2)
	O(11)-Y(3)-O(8)
	143.37(8)

	N(1)-O(19)-Y(4)
	95.57(16)
	O(3)-Y(3)-O(4)
	70.78(7)

	N(1)-O(20)-Y(4)
	96.33(17)
	O(13)-Y(3)-O(4)
	78.09(8)

	C(121)-O(23)-Y(4)
	134.6(2)
	O(1)-Y(3)-O(4)
	68.94(7)

	C(121)-O(24)-Y(1)
	137.2(2)
	O(11)-Y(3)-O(4)
	74.28(8)

	C(106)-O(25)-Y(1)
	92.7(2)
	O(8)-Y(3)-O(4)
	141.21(8)

	C(106)-O(26)-Y(1)
	91.87(19)
	O(3)-Y(3)-O(10)
	129.11(7)

	O(2)-Y(1)-O(7)
	147.99(8)
	O(13)-Y(3)-O(10)
	84.88(8)

	O(2)-Y(1)-O(24)
	91.22(8)
	O(1)-Y(3)-O(10)
	141.07(8)

	O(7)-Y(1)-O(24)
	93.15(9)
	O(11)-Y(3)-O(10)
	74.75(8)

	O(2)-Y(1)-O(3)
	73.48(7)
	O(8)-Y(3)-O(10)
	73.65(8)

	O(7)-Y(1)-O(3)
	83.94(8)
	O(4)-Y(3)-O(10)
	143.64(8)

	O(24)-Y(1)-O(3)
	142.20(8)
	O(3)-Y(3)-O(9)
	74.61(7)

	O(2)-Y(1)-O(1)
	71.06(7)
	O(13)-Y(3)-O(9)
	139.28(8)

	O(7)-Y(1)-O(1)
	79.92(8)
	O(1)-Y(3)-O(9)
	128.44(7)

	O(24)-Y(1)-O(1)
	73.28(8)
	O(11)-Y(3)-O(9)
	75.08(9)

	O(3)-Y(1)-O(1)
	69.10(7)
	O(8)-Y(3)-O(9)
	71.71(8)

	O(2)-Y(1)-O(5)
	94.99(8)
	O(4)-Y(3)-O(9)
	132.06(7)

	O(7)-Y(1)-O(5)
	98.99(9)
	O(10)-Y(3)-O(9)
	54.52(7)

	O(24)-Y(1)-O(5)
	145.73(8)
	O(2)-Y(4)-O(1)
	72.57(7)

	O(3)-Y(1)-O(5)
	71.35(7)
	O(2)-Y(4)-O(14)
	149.09(8)

	O(1)-Y(1)-O(5)
	140.32(7)
	O(1)-Y(4)-O(14)
	84.29(8)

	O(2)-Y(1)-O(25)
	79.06(8)
	O(2)-Y(4)-O(4)
	72.57(7)

	O(7)-Y(1)-O(25)
	132.50(8)
	O(1)-Y(4)-O(4)
	69.88(7)

	O(24)-Y(1)-O(25)
	74.15(9)
	O(14)-Y(4)-O(4)
	80.48(7)

	O(3)-Y(1)-O(25)
	133.06(7)
	O(2)-Y(4)-O(23)
	94.12(8)

	O(1)-Y(1)-O(25)
	134.69(8)
	O(1)-Y(4)-O(23)
	74.04(8)

	O(5)-Y(1)-O(25)
	74.03(8)
	O(14)-Y(4)-O(23)
	98.99(9)

	O(2)-Y(1)-O(26)
	132.99(8)
	O(4)-Y(4)-O(23)
	143.80(8)

	O(7)-Y(1)-O(26)
	78.63(9)
	O(2)-Y(4)-O(15)
	98.74(8)

	O(24)-Y(1)-O(26)
	75.70(8)
	O(1)-Y(4)-O(15)
	142.77(8)

	O(3)-Y(1)-O(26)
	139.35(7)
	O(14)-Y(4)-O(15)
	87.30(8)

	O(1)-Y(1)-O(26)
	140.90(8)
	O(4)-Y(4)-O(15)
	72.97(7)

	O(5)-Y(1)-O(26)
	75.50(8)
	O(23)-Y(4)-O(15)
	143.18(8)

	O(25)-Y(1)-O(26)
	53.97(8)
	O(2)-Y(4)-O(20)
	80.27(7)

	O(6)-Y(2)-O(12)
	96.70(8)
	O(1)-Y(4)-O(20)
	136.24(8)

	O(6)-Y(2)-O(16)
	147.68(8)
	O(14)-Y(4)-O(20)
	130.21(8)

	O(12)-Y(2)-O(16)
	94.21(9)
	O(4)-Y(4)-O(20)
	132.81(7)

	O(6)-Y(2)-O(2)
	100.07(7)
	O(23)-Y(4)-O(20)
	74.44(8)

	O(12)-Y(2)-O(2)
	143.15(8)
	O(15)-Y(4)-O(20)
	73.99(8)

	O(16)-Y(2)-O(2)
	88.85(8)
	O(2)-Y(4)-O(19)
	132.19(7)

	O(6)-Y(2)-O(18)
	75.75(8)
	O(1)-Y(4)-O(19)
	139.69(7)

	O(12)-Y(2)-O(18)
	139.25(8)
	O(14)-Y(4)-O(19)
	78.60(8)

	O(16)-Y(2)-O(18)
	76.15(8)
	O(4)-Y(4)-O(19)
	140.40(7)

	O(2)-Y(2)-O(18)
	77.04(8)
	O(23)-Y(4)-O(19)
	73.01(8)

	O(6)-Y(2)-O(4)
	137.93(7)
	O(15)-Y(4)-O(19)
	72.81(8)

	O(12)-Y(2)-O(4)
	74.81(8)
	O(20)-Y(4)-O(19)
	51.98(7)

	O(16)-Y(2)-O(4)
	74.35(7)
	
	

	Symmetry codes: #1 -x+1,-y+1,-z+2  


[bookmark: _Hlk149811107]
Supplementary Table 17. Calculated energy levels (cm−1), g (gx, gy, gz) tensors and predominant mJ values of the lowest eight Kramers doublets (KDs) of individual DyⅢ fragments for 1 and 1a using CASSCF/RASSI-SO with the OpenMolcas.
	KDs
	1_Dy1
	1_Dy2
	1_Dy3

	
	E
	g
	mJ
	E
	g
	mJ
	
	
	

	1
	0.0
	0.392
1.049
18.956
	±15/2
	0.0
	0.614
2.282
17.738
	±15/2
	0.0
	0.312
0.993
18.843
	±15/2

	2
	31.0
	0.098
1.052
16.253
	±13/2
	48.1
	2.772
4.060
11.359
	±13/2
	52.0
	1.711
2.684
15.238
	±9/2

	3
	114.4
	1.914
2.779
12.282
	
	103.3
	7.480
5.777
0.453
	
	96.0
	8.734
7.244
3.096
	

	4
	165.5
	3.299
4.247
12.414
	
	164.7
	2.032
3.540
13.114
	
	129.1
	0.109
2.697
15.031
	

	5
	213.5
	1.434
2.099
11.774
	
	189.1
	0.712
2.257
13.912
	
	135.3
	1.070
2.982
11.247
	

	6
	298.7
	0.284
0.323
14.617
	
	250.6
	0.548
1.018
15.625
	
	203.0
	1.057
1.634
14.076
	

	7
	377.1
	0.032
0.061
17.928
	
	334.3
	0.186
0.314
18.860
	
	307.3
	0.181
0.343
18.700
	

	8
	510.2
	0.000
0.007
19.706
	
	445.5
	0.038
0.070
19.609
	
	396.1
	0.065
0.144
19.440
	

	KDs
	1_Dy4
	1a_Dy1
	1a_Dy2

	
	E
	g
	mJ
	E
	g
	mJ
	E
	g
	mJ

	1
	0.0
	0.115
 0.778
19.073
	±15/2
	0.0
	0.320
 0.806
18.624
	±15/2
	0.0
	0.935
 4.193
16.215
	±15/2

	2
	27.2
	0.324
 0.867
18.467
	±9/2
	47.6
	1.004
 1.588
16.984
	±9/2
	38.0
	2.408
3.657
9.102
	±13/2

	3
	96.8
	3.658
 5.000
11.568
	
	101.1
	0.699
 2.854
12.132
	
	94.4
	8.000
5.085
0.263
	

	4
	139.5
	8.431
5.585
0.925
	
	126.9
	3.114
 3.902
11.062
	
	150.1
	0.891
 2.295
14.668
	

	5
	182.4
	1.061
 2.667
13.050
	
	177.2
	2.448
 3.115
11.289
	
	178.0
	1.532
 3.101
12.749
	

	6
	224.1
	0.929
 1.618
15.239
	
	247.4
	0.312
 0.429
17.005
	
	237.6
	0.012
 0.923
14.985
	

	7
	344.1
	0.003
 0.156
18.387
	
	356.6
	0.110
 0.507
14.995
	
	284.5
	0.357
 0.513
18.550
	

	8
	410.8
	0.044
 0.124
19.337
	
	373.8
	0.070
 0.565
16.203
	
	450.2
	0.013
 0.018
19.692
	

	KDs
	1a_Dy3
	1a_Dy4
	

	
	E
	g
	mJ
	E
	g
	mJ
	
	
	

	1
	0.0
	0.183
 0.442
19.077
	±15/2
	0.0
	0.495
 1.908
18.115
	±15/2
	
	
	

	2
	59.3
	1.293
 1.508
16.449
	±13/2
	17.5
	0.826
 1.126
16.797
	±9/2
	
	
	

	3
	91.3
	0.222
 1.015
16.922
	
	110.7
	3.445
 5.140
11.385
	
	
	
	

	4
	114.5
	2.576
 3.907
11.424
	
	156.9
	1.567
4.996
8.633
	
	
	
	

	5
	142.4
	8.715
6.997
2.925
	
	202.1
	1.331
 2.312
12.352
	
	
	
	

	6
	189.0
	1.061
 1.290
13.698
	
	249.3
	0.570
 0.977
15.827
	
	
	
	

	7
	327.4
	0.400
 0.698
17.942
	
	379.6
	0.157
 0.243
15.920
	
	
	
	

	8
	362.1
	0.236
 1.032
18.539
	
	414.0
	0.087
 0.380
17.412
	
	
	
	



Supplementary Table 18. Wave functions with definite projection of the total moment | mJ > for the lowest eight KDs of individual DyⅢ fragments for 1 and 1a using CASSCF/RASSI-SO with the OpenMolcas.
	
	E/cm−1
	wave functions

	[bookmark: _Hlk34471815]1_Dy1
	0.0
	90.7%|±15/2>

	
	31.0
	59.0%|±13/2>+11.0%|±11/2>+9.4%|±9/2>+6.2%|±5/2>

	1_Dy2
	0.0
	78.1%|±15/2>+12.6%|±11/2>

	
	48.1
	23.8%|±13/2>+22.6%|±9/2>+16.7%|±5/2>+11.0%|±1/2>

	1_Dy3
	0.0
	89.3%|±15/2>

	
	52.0
	14.2%|±13/2>+24.3%|±9/2>+12.7%|±7/2>+14.2%|±5/2>+10.3%|±3/2>+12.4%|±1/2>

	1_Dy4
	0.0
	93.8%|±15/2>

	
	27.2
	11.1%|±13/2>+18.5%|±11/2>+18.8%|±9/2>+13.0%|±7/2>+12.7%|±5/2>+11.2%|±3/2>

	1a_Dy1
	0.0
	82.8%|±15/2>+13.1%|±11/2>

	
	47.6
	14.2%|±13/2>+31.5%|±9/2>+15.7%|±7/2>+16.5%|±5/2>+8.3%|±11/2>

	1a_Dy2
	0.0
	65.3%|±15/2>+19.3%|±11/2>+6.1%|±7/2>

	
	38.0
	10.4%|±15/2>+36.9%|±13/2>+20.2%|±9/2>+13.6%|±5/2>+9.5%|±1/2>

	1a_Dy3
	0.0
	90.1%|±15/2>+5.5%|±11/2>

	
	59.3
	35.1%|±13/2>+17.4%|±11/2>+22.9%|±9/2>+7.1%|±5/2>+5.7%|±3/2>

	1a_Dy4
	0.0
	81.5%|±15/2>+10.9%|±11/2>

	
	17.5
	22.8%|±13/2>+13.3%|±11/2>+30.1%|±9/2>+11.3%|±7/2>+9.2%|±5/2>+8.1%|±15/2>


Supplementary Table 19. Exchange energies E (cm−1), the energy differences between each exchange doublet Δt (cm−1) and the main values of the gz for the lowest 8 and 24 exchange doublets arising from the exchange interactions on magnetic centers 1 and 1a, respectively.
	[bookmark: _Hlk76328298]
	1

	Exchange doublets
	E
	Δt
	gz

	0
	0.000000000000
	5.804×10−5
	11.352

	
	0.000058040242
	
	

	1
	0.064846180120
	1.561×10−5
	17.016

	
	0.064861792418
	
	

	2
	0.260623200251
	2.285×10−5
	28.100

	
	0.260646045784
	
	

	3
	0.420659441243
	9.976×10−4
	26.947

	
	0.421657051588
	
	

	4
	0.425802215259
	5.417×10−4
	26.066

	
	0.426343873568
	
	

	5
	0.437666535482
	1.378×10−3
	34.471

	
	0.439044767528
	
	

	6
	0.640913056419
	8.973×10−5
	42.536

	
	0.641002786104
	
	

	7
	1.589310199493
	9.302×10−6
	65.627

	
	1.589319501063
	
	

	
	1a

	Exchange doublets
	E
	Δt
	gz

	0
	0.000000000000
	3.277×10−6
	11.712

	
	0.000003276751
	
	

	1
	0.027868199111
	1.821×10−6
	13.551

	
	0.027870020199
	
	

	2
	0.104006823686
	8.675×10−6
	16.301

	
	0.104007691234
	
	

	3
	0.379884934887
	4.500×10−5
	26.569

	
	0.379929934965
	
	

	4
	0.431200347324
	3.600×10−4
	11.853

	
	0.431560395086
	
	

	5
	0.452857782795
	3.387×10−4
	14.020

	
	0.453196490021
	
	

	6
	0.544761314967
	1.235×10−4
	24.692

	
	0.544884808440
	
	

	7
	0.553642492272
	2.338×10−4
	26.011

	
	0.553876295764
	
	

	8
	0.560923826581
	3.154×10−4
	15.935

	
	0.561239213967
	
	

	9
	0.693102329412
	4.318×10−6
	42.631

	
	0.693106647216
	
	

	10
	0.838492857810
	2.600×10−4
	29.857

	
	0.838752859259
	
	

	11
	0.891227891178
	3.785×10−5
	11.885

	
	0.891265744021
	
	

	12
	0.915645225560
	4.771×10−5
	13.522

	
	0.915692935923
	
	

	13
	0.980974091295
	9.521×10−4
	29.439

	
	0.981926216136
	
	

	14
	0.991931351610
	8.509×10−4
	32.147

	
	0.992782201925
	
	

	15
	1.006676713324
	6.712×10−5
	20.032

	
	1.006743836528
	
	

	16
	1.139376293414
	2.291×10−4
	40.470

	
	1.139605344121
	
	

	17
	1.287337990864
	8.285×10−7
	34.675

	
	1.287338819317
	
	

	18
	1.416658910093
	1.656×10−6
	38.725

	
	1.416660565726
	
	

	19
	1.431330751871
	9.169×10−7
	39.358

	
	1.431331668784
	
	

	20
	1.586636957075
	9.106×10−7
	38.550

	
	1.586637867628
	
	

	21
	1.982512644841
	6.093×10−8
	63.000

	
	1.982512705770
	
	

	22
	2.424701662233
	1.314×10−5
	66.550

	
	2.424714802982
	
	

	23
	2.868837973922
	3.745×10−8
	69.980

	
	2.868838011369
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