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1. Powder XRD of Complex 1

Figure S1. The powder XRD for Complex 1. 

2. Magnetic Results

Figure S2. Variable-temperature magnetic susceptibilities for 1 under 2000 Oe applied field. The 

solid lines represent the calculated results, which was simulated by the program SINGLE_ANISO. 
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Figure S3. Temperature-dependence of out-of-phase ac susceptibilities (”M) for 1 under 0 Oe and 

2000 Oe outer field with frequency of 997 Hz. 

(a) (b) 

Figure S4. Frequency-dependence of in-phase ac susceptibilities (’M) (a); temperature-dependence of ’M (b) for 1 under 

2000 Oe field. 

Figure S5. Temperature dependence of magnetic relaxation time τ for 1 under 2000 Oe field. Solid 

line is the linear fit based on the high temperature data. 

3. The Details of Ab Initio Calculations

Complete-active-space self-consistent field (CASSCF) calculations on complexes 1 

and [Dy(L-c)2(MeOH)2]ClO4 [S3] on the basis of single-crystal X-ray determined geome-

tries have been carried out with MOLCAS 8.4 program package [S1]. 

The basis sets for all atoms are atomic natural orbitals from the MOLCAS ANO-RCC 

library: ANO-RCC-VTZP for Dy(III) ion; VTZ for close O and N; VDZ for distant atoms. 



Inorganics 2021, 9, 51 3 of 6 

The calculations employed the second order Douglas-Kroll-Hess Hamiltonian, where sca-

lar relativistic contractions were taken into account in the basis set and the spin-orbit cou-

plings were handled separately in the restricted active space state interaction (RASSI-SO) 

procedure. For both complexes, active electrons in 7 active orbitals include all f electrons 

(CAS (9 in 7)) in the CASSCF calculation. To exclude all the doubts, we calculated all the 

roots in the active space. We have mixed the maximum number of spin-free state which 

was possible with our hardware (all from 21 sextets, 128 from 224 quadruplets, 130 from 

490 doublets). SINGLE_ANISO [S2] program was used to obtain the energy levels, g ten-

sors, mJ values, magnetic axes, magnetic susceptibilities et al., based on the above 

CASSCF/RASSI-SO calculations. 

Figure S6. Calculated complete molecular structures of complex 1. H atoms are omitted. 

Figure S7. The calculated molecular structures (left) and principal magnetic axes (right) of the ground KDs on Dy(III) of 

complex [Dy(L-c)2(MeOH)2]ClO4 [S3]. 



Inorganics 2021, 9, 51 4 of 6 

Figure S8. Magnetization blocking barriers in complex [Dy(L-c)2(MeOH)2]ClO4 [S3]. 

4. Coordination Geometry

Table S1. The results of coordination geometric configurations evaluated by SHAPE software for 

Complex 1. 

Lable Symmetry Geometric configuration Deviation parameters 

OP-8 D8h Octagon 31.146 

23.902 

13.678 

8.407 

3.483 

1.233 

14.352 

HPY-8 C7v Heptagonal pyramid 

HBPY-8 D6h Hexagonal bipyramid 

CU-8 Oh Cube 

SAPR-8 D4d Square antiprism 

TDD-8 D2d Triangular dodecahedron 

JGBF-8 D2d Johnson gyrobifastigium J26 

JETBPY-8 D3h 
ohnson elongated triangular bipyra-

mid J1 
24.484 

JBTPR-8 C2v Biaugmented trigonal prism J50 2.269 

2.068 

2.894 

8.613 

19.969 

BTPR-8 C2v Biaugmented trigonal prism 

JSD-8 D2d Snub diphenoid J8 

TT-8 Td Triakis tetrahedron 

ETBPY-8 D3h Elongated trigonal bipyramid 
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5. Fitting Results of Cole-Cole Data

Table S2. Fitting parameters obtained from Cole-Cole for 1 in 2000 Oe field. 

T (K) χS (cm3 mol−1) χT (cm3mol−1) τ (s) α 

8 0.02786 6.53099 2.84804 0.29613 

12 0.07284 3.16986 0.18169 0.16706 

16 0.09238 2.32107 0.04815 0.12672 

20 0.10828 1.83942 0.01786 0.10405 

24 0.11743 1.52907 0.00774 0.08914 

28 0.12354 1.30932 0.00349 0.07731 

32 0.16011 1.14096 0.00158 0.05541 

6. Calculated Parameters from Ab Initio

Table S3. Calculated energy levels (cm−1), g (gx, gy, gz) tensors and predominant mJ values of the 

lowest eight Kramers doublets (KDs) for complex 1. 

KDs 
1 

E/cm–1 gx, gy, gz mJ 

1 0.0 0.001, 0.002, 19.711 ±15/2 

2 254.3 0.099, 0.175, 16.080 ±13/2 

3 337.5 0.661, 0.768, 13.350 ±11/2 

4 405.2 0.255, 0.866, 11.921 ±9/2 

5 467.3 3.685, 4.840, 10.493 ±7/2 

6 527.8 2.562, 3.166, 14.292 ±3/2 

7 610.7 0.558, 1.425, 16.827 ±5/2 

8 649.7 0.429, 1.778, 17.378 ±1/2 

Table S4. Wave functions with definite projection of the total moment | mJ > for the lowest two

KDs of individual Dy(III) fragments for complex 1 using CASSCF/RASSI with MOLCAS 8.4. 

E/cm–1 Wave Functions 

0.0 97.6%|±15/2> 

254.3 80.4%|±13/2>+13.7%|±9/2> 
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Table S5. Calculated energy levels (cm−1), g (gx, gy, gz) tensors and predominant mJ values of the 

lowest eight Kramers doublets (KDs) for [Dy(L-c)2(MeOH)2]ClO4 [S3]. 

KDs 
[Dy(L-c)2(MeOH)2]ClO4 

E/cm–1 gx, gy, gz mJ 

1 0.0 0.008, 0.027, 19.629 ±15/2 

2 111.8 0.232, 0.350, 18.998 ±3/2 

3 199.4 0.902, 2.560, 14.778 ±13/2 

4 256.2 0.510, 3.783, 13.733 ±7/2 

5 295.4 0.490, 2.353, 13.191 ±5/2 

6 334.5 0.196, 2.363, 8.124 ±9/2 

7 378.5 2.894, 6.451, 12.295 ±11/2 

8 475.2 0.072, 0.232, 18.739 ±1/2 

Table S6. Wave functions with definite projection of the total moment | mJ > for the lowest two 

KDs of individual Dy(III) fragments for [Dy(L-c)2(MeOH)2]ClO4 [S3] using CASSCF/RASSI with 

MOLCAS 8.4. 

E/cm–1 Wave Functions 

0.0 98.1%|±15/2> 

111.8 34.7%|±1/2>+29.3%|±3/2>+18.8%|±5/2>+9.3%|±7/2> 
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