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Figure S12. Calculated model structures of individual DyIII fragments of 1 and 2. All hydrogen atoms and free 

iodide ions/H2O are omitted for clarity. 

Table S1. Crystal Data and Structure Refinement Details for 1 and 2.

1 2

Empirical formula C56H56Dy2F4N8O6I2 C56H57Dy2Cl4N8O6.5I2

Formula weight 1591.88 1666.42

Crystal system monoclinic monoclinic

Space group P21/c  P21/c

a (Å) 11.6015(5) 11.8909(8)

b (Å) 16.2765(8) 17.0320(9)

c (Å) 15.7772(8) 15.4647(10)

α (°) 90 90

β (°) 108.453(2) 107.506(2)

γ (°) 90 90

V (Å3) 2826.1(2) 2986.9(3)

Z 2 2

μ (mm-1) 3.786 3.751

Unique reflections 5161 5483

Observed reflections 3934 3679

Rint 0.050 0.079

Final R indices [I >2σ(I )]

R indices (all data)

R1 = 0.0334, wR2 = 0.0640

R1 = 0.0583, wR2 = 0.0725

R1 = 0.0495, wR2 = 0.0846

R1 = 0.0968, wR2 = 0.0998

Table S2. Selected bond lengths (Å) and bond angles (°) for 1 and 2.
1 2

Dy(1)-O(1) 2.261(3) Dy(1)-O(1) 2.248(5)

Dy(1)-O(2) 2.305(3) Dy(1)-O(2) 2.311(5)

Dy(1)-O(3) 2.399(4) Dy(1)-O(3) 2.382(7)

Dy(1)-N(1) 2.598(5) Dy(1)-N(1) 2.614(7)



Dy(1)-N(2) 2.567(5) Dy(1)-N(2) 2.547(7)

Dy(1)-N(3) 2.511(5) Dy(1)-N(3) 2.522(7)

Dy(1)-N(4) 2.593(5) Dy(1)-N(4) 2.601(6)

Dy(1)-O(2a) 2.405(3) Dy(1)-O(2a) 2.402(5)

F(1)-C(10) 1.372(7) Cl(1)-C(10) 1.752(9)

F(2)-C(23) 1.358(8) Cl(2)-C(23) 1.722(11)

O(1)-Dy(1)-O(2) 84.42(12) O(1)-Dy(1)-O(2) 83.75(18)

O(1)-Dy(1)-O(3) 149.44(13) O(1)-Dy(1)-O(3) 149.75(19)

O(1)-Dy(1)-N(1) 74.10(13) O(1)-Dy(1)-N(1) 73.39(19)

O(1)-Dy(1)-N(2) 81.09(14) O(1)-Dy(1)-N(2) 80.29(19)

O(1)-Dy(1)-N(3) 110.03(14) O(1)-Dy(1)-N(3) 110.7(2)

O(1)-Dy(1)-N(4) 139.76(14) O(1)-Dy(1)-N(4) 139.1(2)

O(2)-Dy(1)-O(2a) 75.83(12) O(2)-Dy(1)-O(2a) 76.90(17)

O(2)-Dy(1)-O(3) 73.83(13) O(2)-Dy(1)-O(3) 74.1(2)

O(2)-Dy(1)-N(1) 146.67(14) O(2)-Dy(1)-N(1) 146.2(2)

O(2)-Dy(1)-N(2) 80.16(14) O(2)-Dy(1)-N(2) 80.04(19)

O(2)-Dy(1)-N(3) 146.67(14) O(2)-Dy(1)-N(3) 147.3(2)

O(2)-Dy(1)-N(4) 109.65(13) O(2)-Dy(1)-N(4) 110.68(19)

O(2)-Dy(1)-O(2a) 70.55(11) O(2)-Dy(1)-O(2a) 69.99(17)

O(3)-Dy(1)-N(1) 134.39(15) O(3)-Dy(1)-N(1) 135.0(2)

O(3)-Dy(1)-N(2) 115.00(15) O(3)-Dy(1)-N(2) 114.9(2)

O(3)-Dy(1)-N(3) 80.05(15) O(3)-Dy(1)-N(3) 80.4(2)

O(3)-Dy(1)-N(4) 69.39(15) O(3)-Dy(1)-N(4) 69.7(2)

O(2a)-Dy(1)-O(3) 76.81(13) O(2a)-Dy(1)-O(3) 76.30(19)

N(1)-Dy(1)-N(2) 71.68(15) N(1)-Dy(1)-N(2) 71.9(2)

N(1)-Dy(1)-N(3) 66.25(15) N(1)-Dy(1)-N(3) 66.0(2)

N(1)-Dy(1)-N(4) 74.61(15) N(1)-Dy(1)-N(4) 74.7(2)

O(2a)-Dy(1)-N(1) 125.85(13) O(2a)-Dy(1)-N(1) 125.98(18)

N(2)-Dy(1)-N(3) 130.55(15) N(2)-Dy(1)-N(3) 130.1(2)

N(2)-Dy(1)-N(4) 65.42(15) N(2)-Dy(1)-N(4) 65.8(2)

Table S3. The calculated results for DyIII ions configuration of 1 and 2 by SHAPE 2.1 software.

DyIII ion geometry analysis of 1.



DyIII ion geometry analysis of 2. 

Configuration ABOXIY, 1 ABOXIY, 2

Hexagonal bipyramid (D6h) 16.557 16.627

Cube (Oh) 10.661 10.837

Square antiprism (D4d) 0.753 0.730

Triangular dodecahedron (D2d) 1.900 2.058

Johnson gyrobifastigium J26 (D2d) 14.132 14.212

Johnson elongated triangular bipyramid J14 (D3h) 27.250 27.257

Biaugmented trigonal prism J50 (C2v) 2.275 2.273

Biaugmented trigonal prism (C2v) 2.069 2.111

Snub siphenoid J84 (D2d) 4.029 4.209

Triakis tetrahedron(Td) 11.292 11.493

Elongated trigonal bipyramid(D3h) 23.412 23.310

Table S4. Relaxation fitting parameters from least-squares fitting of (f) data under zero dc field of 1.

T(K) χT χS α
2.4 2.244 0.371 0.139
2.8 2.230 0.389 0.129
3.2 2.175 0.391 0.119
3.4 2.139 0.393 0.113
3.8 2.057 0.378 0.103
4.2 1.970 0.363 0.092
4.4 1.926 0.347 0.087
5 1.799 0.302 0.072

5.5 1.700 0.236 0.063
6 1.609 0.132 0.059
7 1.448 0.000 0.039



Table S5. Relaxation fitting parameters from least-squares fitting of (f) data under zero dc field of 2.

T(K) χT χS α

2.5 2.489 0.241 0.155

3 2.425 0.224 0.143

3.5 2.312 0.207 0.133

4 2.186 0.191 0.124

4.5 2.059 0.178 0.114

5 1.938 0.166 0.104

5.5 1.827 0.154 0.096

6 1.724 0.142 0.090

6.5 1.632 0.134 0.082

7 1.546 0.127 0.075

7.5 1.469 0.122 0.067

8 1.399 0.118 0.060

8.5 1.335 0.116 0.044

9 1.276 0.111 0.038

9.5 1.222 0.105 0.032

10 1.171 0.092 0.029

11 1.083 0.000 0.003

12 1.007 0.000 0.052

Table S6. Relaxation fitting parameters from least-squares fitting of (f) data under 1200 Oe dc field of 1.

T(K) χT χS α

2.4 2.277 0.144 0.215

2.8 2.186 0.145 0.204

3.2 2.061 0.131 0.181

3.4 1.930 0.112 0.149

3.8 1.811 0.096 0.119

4.2 1.703 0.086 0.093

4.4 1.605 0.078 0.076

5 1.517 0.072 0.065

5.5 1.365 0.052 0.055

6 1.299 0.020 0.052

7 1.240 0.000 0.047

Table S7. Calculated energy levels (cm−1), g (gx, gy, gz) tensors and mJ values of the lowest eight Kramers doublets 

(KDs) of individual DyIII fragments of 1 and 2 using CASSCF/RASSI with MOLCAS 8.2.

1 2

KDs E/cm–1 g mJ E/cm–1 g mJ

1 0.0

0.268

0.599

19.085

±15/2 0.0

0.093

 0.178

19.525

±15/2



2 66.9

1.439

2.016

16.380

±1/2 103.7

1.958

 4.165

14.906

±5/2

3 124.7

0.155

 2.929

12.921

±13/2 144.0

1.359

 3.800

11.932

±13/2

4 168.2

1.199

 2.723

14.329

±3/2 207.0

1.569

 2.382

10.232

±3/2

5 201.4

7.667

6.159

1.257

±7/2 232.9

0.943

3.434

9.100

±9/2

6 233.9

2.299

 6.215

10.973

±9/2 257.5

8.731

6.391

3.919

±7/2

7 303.0

0.503

 0.719

18.134

±5/2 323.1

0.751

 1.146

17.632

±1/2

8 520.9

0.001

 0.006

19.715

±11/2 561.3

0.005

 0.011

19.725

±11/2

Table S8. Wave functions with definite projection of the total moment | mJ > for the lowest two KDs of individual 

DyIII fragments of 1 and 2 using CASSCF/RASSI with MOLCAS 8.2.

E/cm−1 wave functions

0.0 43%|+15/2>

0.0 49%|-15/2>1

66.9 10%|±13/2>+14%|±5/2>+24%|±3/2>+38%|±1/2>

0.0 90%|+15/2>

0.0 7%|-15/2>2

103.7 20%|±13/2>+17%|±5/2>+21%|±3/2>+25%|±1/2>

Table S9. Exchange energies (cm−1), the corresponding tunneling gaps (Δtun) and the main values of the gz for the 

lowest two exchange doublets of 1 and 2.

1 2

E/cm–1 Δt gz E/cm–1 Δt gz

1 0.0 1.5×10-3 0.000 0.0 1.0×10-4 0.000

2 1.7 2.5×10-3 38.150 1.8 2.3×10-4 39.045


