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Figure S1. Thermogravimetric analyses of 1R (red) and 1S (blue).
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Figure S2. Thermogravimetric analyses of 2R (red) and 2S (blue).

Electronic Supplementary Material (ESI) for Inorganic Chemistry Frontiers.
This journal is © the Partner Organisations 2022



S2

Table S1. Crystal Data and Structure Refinement for 1R and 1S.
Compound reference 1R 1S
Chemical formula
Formula Mass
Temperature (K)
Crystal system
Space group
a (Å)
b (Å)
c (Å)
 (°)
 (°)
 (°)
Unit cell volume (Å3)
Z
calc (g/cm3)
 / mm-1

F (000)
Radiation
Reflections collected
Independent reflections
Rint

GOF on F2

R1 (I ≥ 2σ (I))
wR2 (all data)
Flack parameter
CCDC number

C80H68BDyN6O2

1318.71
180.0
orthorhombic
P212121

15.3455(2)
16.8624(3)
30.5926(5)
90
90
90
7908.4(2)
4
1.108
0.989
2708.0
MoKα (λ = 0.71073)
58068
13856
0.0236
1.060
0.0327
0.0962
0.032(3)
2099516

C80H68BDyN6O2

1318.71
180.0
orthorhombic
P212121

15.3363(3)
16.8363(4)
30.5645(5)
90
90
90
7892.0(3)
4
1.110
0.991
2708.0
MoKα (λ = 0.71073)
58209
13819
0.0281
1.034
0.0310
0.0876
0.027(3)
2099517
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Table S2. Crystal Data and Structure Refinement for 2R and 2S.
Compound reference 2R 2S
Chemical formula
Formula Mass
Temperature (K)
Crystal system
Space group
a (Å)
b (Å)
c (Å)
 (°)
 (°)
 (°)
Unit cell volume (Å3)
Z
calc (g/cm3)
 / mm-1

F (000)
Radiation
Reflections collected
Independent reflections
Rint

GOF on F2

R1 (I ≥ 2σ (I))
wR2 (all data)
Flack parameter
CCDC number

C114H116B2Dy2N12O4

2064.80
180.0
monoclinic
C2
24.4235(7)
16.4538(5)
25.1367(7)
90
103.2100(10)
90
9834.1(5)
4
1.395
1.568
4232.0
MoKα (λ = 0.71073)
50009
17293
0.0296
1.044
0.0404
0.1089
0.002(5)
2078250

C114H116B2Dy2N12O4

2064.80
180.0
monoclinic
C2
24.4551(7)
16.4773(6)
25.1381(8)
90
103.3770(10)
90
9854.7(6)
4
1.392
1.565
4232.0
MoKα (λ = 0.71073)
62940
17368
0.0407
1.067
0.0510
0.1461
0.006(6)
2078251
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Table S3. Selected bond distances (Å) for complexes 1R and 1S.
1R 1S
Dy1-O1  2.145(4)
Dy1-O2  2.136(4)
Dy1-N1  2.622(5)
Dy1-N2  2.637(4)
Dy1-N3  2.656(4)
Dy1-N4  2.691(5)
Dy1-N5  2.647(5)
Dy1-N6  2.632(4)

Dy1-O1  2.149(4)
Dy1-O2  2.129(4)
Dy1-N1  2.623(4)
Dy1-N2  2.635(4)
Dy1-N3  2.671(4)
Dy1-N4  2.646(4)
Dy1-N5  2.655(4)
Dy1-N6  2.662(5)

Table S4. Selected bond distances (Å) for complexes 2R and 2S.
2R 2S
Dy1-O1  2.138(6)
Dy1-O2  2.2934(4)
Dy1-O3  2.2825(4)
Dy1-N1  2.696(8)
Dy1-N2  2.626(7)
Dy1-N3  2.656(8)
Dy1-N4  2.769(8)
Dy1-N5  2.635(7)
Dy1-N6  2.628(8)
Dy2-O4  2.131(8)
Dy2-O5  2.2835(4)
Dy2-O51  2.2819(4)
Dy2-N7  2.611(11)
Dy2-N8  2.750(9)
Dy2-N9  2.635(12)
Dy2-N10  2.6604(10)
Dy2-N11  2.745(9)
Dy2-N12  2.687(10)

Dy1-O4  2.2841(5)
Dy1-O5  2.152(7)
Dy1-O3  2.2967(5)
Dy1-N7  2.649(11)
Dy1-N8  2.617(9)
Dy1-N9  2.683(10)
Dy1-N10  2.619(9)
Dy1-N11  2.625(9)
Dy1-N12  2.76011)
Dy2-O1  2.2808(6)
Dy2-O2  2.135(12)
Dy2-O12  2.2897(6)
Dy2-N1  2.616(14)
Dy2-N2  2.625(9)
Dy2-N3  2.753(13)
Dy2-N4  2.601(14)
Dy2-N5  2.686(13)
Dy2-N6  2.749(12)

12-X, +Y, -Z; 21-X, +Y, -Z
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Table S5. Selected bond angles () for complexes 1R and 1S.
1R 1S

O1-Dy1-O2  170.45(17)
O1-Dy1-N1  85.59(16)
O1-Dy1-N2  82.70(15)
O1-Dy1-N3  87.22(16)
O1-Dy1-N4  81.59(16)
O1-Dy1-N5  103.09(16)
O1-Dy1-N6  92.55(16)
O2-Dy1-N1  98.57(17)
O2-Dy1-N2  93.13(16)
O2-Dy1-N3  98.31(17)
O2-Dy1-N4  92.84(17)
O2-Dy1-N5  86.42(16)
O2-Dy1-N6  77.94(17)
N1-Dy1-N2  168.26(15)
N1-Dy1-N3  117.67(14)
N1-Dy1-N4  61.12(14)
N1-Dy1-N5  61.02(14)
N1-Dy1-N6  121.15(15)
N2-Dy1-N3  61.06(13)
N2-Dy1-N4  117.55(14)
N2-Dy1-N5  121.11(14)
N2-Dy1-N6  60.41(14)
N3-Dy1-N4  168.80(15)
N3-Dy1-N5  60.80(14)
N3-Dy1-N6  120.98(14)
N4-Dy1-N5  121.29(14)
N4-Dy1-N6  60.45(14)
N5-Dy1-N6  164.36(15)

O1-Dy1-O2  170.05(16)
O1-Dy1-N1  85.82(15)
O1-Dy1-N2  82.88(14)
O1-Dy1-N3  87.61(15)
O1-Dy1-N4  92.19(15)
O1-Dy1-N5  103.40(15)
O1-Dy1-N6  81.25(15)
O2-Dy1-N1  98.44(16)
O2-Dy1-N2  92.79(14)
O2-Dy1-N3  98.21(16)
O2-Dy1-N4  77.90(15)
O2-Dy1-N5  86.50(15)
O2-Dy1-N6  92.99(16)
N1-Dy1-N2  168.69(14)
N1-Dy1-N3  117.76(13)
N1-Dy1-N4  120.88(14)
N1-Dy1-N5  60.91(13)
N1-Dy1-N6  60.47(13)
N2-Dy1-N3  61.36(12)
N2-Dy1-N4  60.29(13)
N2-Dy1-N5  121.46(13)
N2-Dy1-N6  117.91(13)
N3-Dy1-N4  121.17(13)
N3-Dy1-N5  60.89(13)
N3-Dy1-N6  168.80(14)
N4-Dy1-N5  164.40(15)
N4-Dy1-N6  60.86(13)
N5-Dy1-N6  120.58(13)
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Table S6. Selected bond angles () for complexes 2R and 2S.
2R 2S

Dy1-O2-Dy11  113.051(17)
Dy1-O3-Dy11  113.884(17)
Dy2-O5-Dy22  113.749(12)
O1-Dy1-O2  145.7(3)
O1-Dy1-O3  147.7(3)
O4-Dy2-O5  145.76(19)
O4-Dy2-O52  147.96(19)
O1-Dy1-N1  79.9(3)
O1-Dy1-N2  94.5(2)
O1-Dy1-N3  78.1(3)
O1-Dy1-N4  78.2(3)
O1-Dy1-N5  93.5(2)
O1-Dy1-N6  76.5(3)
O4-Dy2-N7  93.0(4)
O4-Dy2-N8  78.4(3)
O4-Dy2-N9  77.6(4)
O4-Dy2-N10  94.4(4)
O4-Dy2-N11  79.6(3)
O4-Dy2-N12  76.7(3)
N1-Dy1-N2  60.6(2)
N2-Dy1-N3  60.9(2)
N3-Dy1-N4  60.3(2)
N4-Dy1-N5  59.9(2)
N5-Dy1-N6  61.7(2)
N6-Dy1-N1  61.0(2)
N7-Dy2-N8  59.6(3)
N8-Dy2-N9  61.4(4)
N9-Dy2-N10  62.0(4)
N10-Dy2-N11  60.4(3)
N11-Dy2-N12  59.8(3)
N12-Dy2-N7  60.6(3)

Dy1-O3-Dy11  112.91(2)
Dy1-O4-Dy13  113.872(2)
Dy2-O1-Dy24  113.710(16)
O5-Dy1-O3  145.6(3)
O5-Dy1-O4  147.7(3)
O2-Dy2-O1  147.7(3)
O2-Dy2-O14  146.0(3)
O5-Dy1-N7  78.0(4)
O5-Dy1-N8  94.5(3)
O5-Dy1-N9  79.6(4)
O5-Dy1-N10  76.7(4)
O5-Dy1-N11  93.8(3)
O5-Dy1-N12  78.5(4)
O2-Dy2-N1  94.3(5)
O2-Dy2-N2  77.4(4)
O2-Dy2-N3  78.4(4)
O2-Dy2-N4  93.0(5)
O2-Dy2-N5  76.6(4)
O2-Dy2-N6  79.6(4)
N1-Dy2-N2  62.1(4)
N2-Dy2-N3  61.3(5)
N3-Dy2-N4  59.8(5)
N4-Dy2-N5  60.9(4)
N5-Dy2-N6  59.3(4)
N6-Dy2-N1  60.4(4)
N7-Dy1-N8  60.9(3)
N8-Dy1-N9  60.6(3)
N9-Dy1-N10  61.1(3)
N10-Dy1-N11  61.6(3)
N11-Dy1-N12  59.9(3)
N12-Dy1-N7  60.2(3)

12-X, +Y, 1-Z; 22-X, +Y, -Z; 31-X, +Y, -Z; 41-X, +Y, 1-Z
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Table S7. The CShM values calculated by SHAPE 2.1 for 1R and 2R.1, 2

Central 
atom

Coordination Geometry 1R 1S

Dy

Octagon (D8h)
Heptagonal pyramid (C7v)

Hexagonal bipyramid (D6h)
Cube (Oh)

Square antiprism (D4d)
Triangular dodecahedron (D2d)

Johnson gyrobifastigium J26 (D2d)
Johnson elongated triangular bipyramid J14 (D3h)

Biaugmented trigonal prism J50 (C2v)
Biaugmented trigonal prism (C2v)

Snub diphenoid J84 (D2d)
Triakis tetrahedron (Td)

Elongated trigonal bipyramid (D3h)

31.332
21.137
1.860
10.189
16.094
13.426
6.568
23.392
14.540
14.195
14.967
10.999
20.999

31.270
20.983
1.858
10.198
16.117
13.407
6.590
23.461
14.550
14.156
15.013
10.977
21.000

Table S8. The CShM values calculated by SHAPE 2.1 for 2R and 2S.1, 2

2R 2S
Coordination Geometry

Dy1 Dy2 Dy1 Dy2
Enneagon (D9h)

Octagonal pyramid (C8v)
Heptagonal bipyramid (D7h)

Johnson triangular cupola J3 (C3v)
Capped cube J8 (C4v)

Spherical-relaxed capped cube (C4v)
Capped square antiprism J10 (C4v)

Spherical capped square antiprism (C4v)
Tricapped trigonal prism J51 (D3h)

Spherical tricapped trigonal prism (D3h)
Tridiminished icosahedron J63 (C3v)

Hula-hoop (C2v)
Muffin (Cs)

32.298
22.067
15.106
14.438
7.516
6.764
8.304
7.375
7.709
8.458
9.352
2.561
5.654

32.244
22.002
14.517
14.559
7.641
7.010
8.310
7.291
7.627
8.403
9.705
2.736
5.580

32.242
22.016
15.053
14.485
7.529
6.743
8.244
7.316
7.671
8.382
9.373
2.512
5.591

32.179
22.105
14.599
14.541
7.617
7.001
8.329
7.297
7.633
8.403
9.645
2.749
5.578
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Figure S3. The packing diagram for 1R shown along the crystallographic b axis gives the 
shortest intermolecular Dy···Dy distance of 10.729 Å.

Figure S4. The packing diagram for 1S shown along the crystallographic b axis gives the 
shortest intermolecular Dy···Dy distance of 10.720 Å.

Figure S5. The packing diagram for 2R shown along the crystallographic b axis gives the 
shortest intermolecular Dy···Dy distance of 11.531 Å.
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Figure S6. The packing diagram for 2S shown along the crystallographic b axis gives the 
shortest intermolecular Dy···Dy distance of 11.510 Å.
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Figure S7. Magnetic hysteresis loop for 1R. The data were collected at 1.9 K using an average 
field sweep speed of 31 Oe s–1.
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Figure S8. Plots of MT versus temperature for 1S in an applied magnetic field of 1 kOe. MT 
(300 K) = 13.88 cm3 K mol-1, MT (2 K) = 10.77 cm3 K mol-1.
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Figure S9. Field dependence of the magnetization at 1.9 K, 3 K and 5 K for 1S. M = 5.60 B at 
1.9 K and 70 kOe.
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Figure S10. Magnetic hysteresis loop for 1S. The data were collected at 1.9 K using an average 
field sweep speed of 31 Oe s–1.
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Figure S11. Frequency dependence of the out-of-phase susceptibility ('') for 1S in zero DC 
field at AC frequencies of 1-1488 Hz in the temperature range of 2 to 65 K.
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Figure S12. Temperature dependence of the relaxation time in the form of natural logarithm 
for 1S. The blue line represents the fitting. The fitting equation is ln(τ) = -ln[CTn+τ0

-1exp(-
Ueff/kBT)+1/τQTM], giving Ueff = 533(11) cm-1, τ0 = 6.8(3) × 10-10 s, C = 1.9(2) s-1 K-n, n = 
1.78(4), τQTM = 1.09(4) × 10-2 s.
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Figure S13. Magnetic hysteresis loop for 2R. The data were collected at 1.9 K using an average 
field sweep speed of 31 Oe s–1.
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Figure S14. Plots of MT versus T for 2S in an applied magnetic field of 1 kOe. MT (300 K) = 
24.61 cm3 K mol-1, MT (75 K) = 27.87 cm3 K mol-1, MT (2 K) = 40.53 cm3 K mol-1.

0 10 20 30 40 50 60 70

0

2

4

6

8

10

M
 / 
 

 5 K
 3 K
 1.9 K

H / kOe
Figure S15. Field dependence of the magnetization at 1.9 K, 3 K and 5 K for 2S. M = 10.82 B 
at 1.9 K and 70 kOe.
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Figure S16. Magnetic hysteresis loop for 2S. The data were collected at 1.9 K using an average 
field sweep speed of 31 Oe s–1.
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Figure S17. Frequency dependence of the out-of-phase susceptibility ('') for 2S in zero DC 
field at AC frequencies of 1-1488 Hz in the temperature range of 2 to 30 K.
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Figure S18. Temperature dependence of the relaxation time in the form of natural logarithm 
for 2S. The blue line represents the fitting. The fitting equation is ln(τ) = -ln[CTn + τ0

-1exp(-
Ueff/kBT)], giving Ueff = 160(13) cm-1, τ0 = 2.1(1) × 10-8 s, C = 2.9(2) s-1 K-n, n = 2.47(3).

Figure S19. Ground-state magnetic anisotropy of complex 1R. The pink line represents the 
orientation of the anisotropy axis for DyIII ion.3
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Figure S20. Ground-state magnetic anisotropy of complex 1S. The pink line represents the 
orientation of the anisotropy axis for DyIII ion.3

Figure S21. Ground-state magnetic anisotropy of complex 2R. The pink lines represent the 
orientations of the anisotropy axes for DyIII ions.3
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Figure S22. Ground-state magnetic anisotropy of complex 2S. The pink lines represent the 
orientations of the anisotropy axes for DyIII ions.3
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