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Figure S1. The thermogravimetric curves of complex 1(R/S).

We tested the complexes 1(R) and 1(S) by TGA in order to explore their thermal stability. As
can be seen from Figure S1, the sample slowly loses the lattice solvent CH2Cl> from room
temperature, and above 185 °C solvent completely leaves (weight loss is 4.5 %). Above 185°C,
the complex begins to decompose.
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Figure S2. Infrared spectrum of complex 1(R/S).

As shown in Figure S2, the infrared spectrum of complex 1 shows a strong absorption
peak at 1600 cm™, which may be caused by the stretching vibration of Schiff base ligand
C=N, while a strong absorption peak at 830 cm is attributed to the P-F stretching vibration
in PFe ion.
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Figure S3. Fluorescence emission spectra of complexes 1 in acetonitrile (1 x
10> M)

The fluorescence spectra of complexes 1(R) and 1(S) in acetonitrile solution with
excitation wavelength of 320 nm are shown in Fig. S3. It can be seen that they all have tiny
shoulder peaks around 400 nm, which are derived from the rigid aromatic ring of
equatorial plane ligands. 1,1'-binaphthyl-2,2'-diphenol is a good fluorescent chromophore,
and the dihedral angle of its monomer is close to 90°, which can effectively prevent
intermolecular n-r stacking, thus obtaining strong fluorescence emission. Complex 1(R/S)
has the maximum emission peak at 360 nm, which is the characteristic emission peak of
naphthalene ring itself.



Table S1. Crystallographic Data for Complexes 1R/S.

1R

1S

Formula
Formula weight
Temperature (K)

Crystal system
Space group
a(A)
b(A)
c(A)
(%)
£
7 (®)
V(A3
Z
Peatc (g/em?)
Rint
F(000)
Radiation
Flack
GOF on F?
R
WR; (all data)
CCDC

Cs1Hs50Cl.DyFsNO4P

1309.44
109.1(5)
triclinic
P1
9.2245(4)
12.0444(5)
12.7704(5)
72.842(4)
77.784(3)
88.117(3)
1324.33(10)
1
1.642
0.0380
659
CuKa (1 =1.54178)
-0.004(3)
1.036
0.0362
0.0900
2425772

Cs1Hs50CLLDyFsNgO4P

1309.44
173.0(1)
triclinic
P1
9.2486(5)
12.0803(5)
12.8072(5)
72.819(4)
77.863(4)
88.014(4)
1335.91(11)
1
1.628
0.0316
659
CuKo (1 =1.54184)
-0.002(4)
1.053
0.0418
0.1069
2425773




Table S2. Selected Bond Distances (A) and Bond Angles (°) in Complexes 1(R) and
1(S).

1(R) 1(S)

Dyl-01  2.189(5)  2.214(7)
Dyl-03  2.144(5)  2.127(7)
Dyl-N1  2531(6)  2.533(7)
Dyl-N2  2543(6)  2.560(7)
Dyl-N3  2555(7)  2.543(7)
Dyl-N4  2604(6)  2.608(7)
Dyl-N5  2717(5)  2.723(7)
Dyl-N6  2524(7)  2.523(8)
01-Dy1-03 162.91(17) 163.3(2)




Table S3. Coordination Geometry Calculated by SHAPE 2.1 for Complex 1R.

Configuration ABOXIY
Octagon (Dsn) 32.308
Heptagonal pyramid (C+y) 21.307
Hexagonal bipyramid (Den) 5.478
Cube (On) 7.711
Square antiprism (Daq) 8.074
Triangular dodecahedron (D2q) 6.437
Johnson gyrobifastigium J26 (Daq) 5.650
Johnson elongated triangular bipyramid J14 (Dan) 23.826
Biaugmented trigonal prism J50 (Cy\) 7.088
Biaugmented trigonal prism (Czy) 6.978
Snub diphenoid J84 (Da2q) 7.570
Triakis tetrahedron (Tq) 8.393
Elongated trigonal bipyramid (Dasn) 23.826




Table S4. Cole-Cole Fitting Parameters Under 1800 Oe dc Field for Complex

1.

T (K) 7(s) a 7 (cm®>mol™) % (cm*-mol ™)
6.0 0.58151 0.16177 2.20475 0.0247
8.0 0.13478 0.07685 1.57055 0.02447
10.0 0.04836 0.04671 1.25194 0.0205
12.0 0.02144 0.03267 1.03954 0.01786
14.0 0.01139 0.02567 0.89577 0.01569
16.0 0.00667 0.02379 0.78542 0.01336
18.0 0.00425 0.02324 0.69959 0.012
20.0 0.00286 0.02642 0.63129 0.00719
22.0 0.00208 0.01684 0.57458 0.01682
24.0 0.0015 0.02632 0.52702 0.00371
26.0 0.00115 0.02753 0.48786 0.00745
28.0 0.00090 0.02717 0.45371 0.00756




Table S5. Structural Information and the Effective Energy Barrier for Den Dy(II) SMMs

Complex Axial Dy-O/A Axial O-Dy-O/Cl/° Uet/K  Hac/Oe n Functionality =~ Reference®
[Dy(18-C-6)(0'Bu)2][l3] 2.068(5) 177.5(1), 177.5(2) 2352 0 39 no 31
[Dy(18-C-6)(1-AdO)2][ls] 2.054(6) 177.8(2), 177.5(2) 2427 0 4.1 no 31
RRRR-Dy-DenF12 2.124(6), 2.139(7) 178.3(3) 1833 0 32  no 27
SSSS-Dy-DenF 12 2.122(6), 2.147(6) 177.9(3) 1819 0 30 no 27
[Dy(L1N%)(Ph3SiO)2][OTH{] 2.129(4), 2.142(4) 177.05(15) 1680 0 2.00 no 18
[Dy(L1N%)(Ph3Si0)2]C104 2.138(2), 2.141(2) 175.53(8) 1732 0 2.08 no 18
2.131(4), 2.138(4) 175.4(2) 1363 2.03
[Dy(L2N¢)(Ph3SiO)2](3-BrBPhy) 0 chiral 18
2.133(5), 2.137(5) 175.0(3)° 1415 2.00
2.136(7), 2.145(7) 178.4(4) 1369 2.05
[Dy(L2N¢)(Ph3SiO)2](4-BrBPhy) 0 chiral 18
2.140(6), 2.141(5) 179.1(3) 1434 2.00
[Dy(LE)(4-MeO-PhO):]BPh4 2.089(6) 180 1338 0 2.82 no 30
[Dy(phenN402)(Ph3SiO)2](PFs) 2.142(2), 2.153(2) 174.52(7) 1360 0 245 no 21
[Dy(LN*03)(Ph3SiO)2](PFe) 2.147(2), 2.163(2) 175.84(8) 1300 0 212 no 39
. 2.158(14),
[DyL™NH(Ph3SiO)2]BPhs 173.7(7) 1270 0 22 no 19
2.169(15)
[DyL?°(PhsSiO)2]BPha 2.141(5), 2.130(5) 172.4(2) 1229 0 23 no 19
[LnNiz(L)2(saldt)2(py)2](CIO4) 2.114(3), 2.127(3) 172.16(11) 1237 0 324 no 37
[Dy(LE)(naPhO)2]BPh4 2.084(6), 2.100(6) 168.9(2) 1226 0 32  no 30
[Dy(LE)(PhO)2]BPh4 2.108(6) 180 1100 0 2.66 no 30
[DyL™N6(Ph3SiO)2](BPha) 2.16(1), 2.15(1) 175.10(18) 1092 0 398 no 38
[Dy(18-C-6)CI1(O'Bu)]BPh4 2.075(8)/2.043(4) 174.9(6)/165.7(2) 1000 0 28 no 36
[DyLN%:(L2)2]BPh4 2.123(3), 2.139(3) 178.06(16) 1011 0 2.51  chiral 34
[Dy(LN®)(Ph3SiO)2](PFs) 2.153(7), 2.163(6) 179.8(2) 1080 0 232 no 29
[Dy(LN®)(Ph3SiO)2](BPha) 2.142(2), 2.151(2) 176.13(6) 1124 0 295 no 29
[Dy(LN6)(2,4-di-tBu-PhO):](PFs) 2.130(1), 2.146(1) 176.54(5) 973 0 2.50 no 29
[DyL3NMe(Ph3SiO)2]BPha 2.125(7), 2.160(8) 165.2(3) 989 0 20 no 19
[DyL*™N%(Ph3Si0)2](BPh4) 2.124(3), 2.150(3) 175.13(12) 946 0 426 no 38
[Dy(LN®)(Ph3SiO)2](PFs) 2.143(7), 2.152(7) 168.6(3) 989 0 2.57 no 39
[Dy(phenN6)(Ph3SiO)2](PFs) 2.159(5), 2.163(5) 164.6(2) 779 0 242  no 21
[Dy(bpyN4)(Ph3SiO)2](BPh4) 2.139(4), 2.143(4) 169.06(17) 584 0 2.46 no 17
[Dy(L'r)(4-Me-PhO)2]BPhy 2.136(4), 2.145(4) 170.45(17) 556 0 1.75  chiral 32
[DysL*x(phenol)s] 2.055(18)-2.159(11)  164.8(4), 169.2 466 0 4.5 PL 33
[DysL*(1,2-naphthol)s] 2.114(6)-2.170(8) 163.4(3), 167.1(2) 439 0 46 PL 33
[DysL*(2,7-hydroxycoumarin)s] 2.132(4)-2.168(4)  163.78(15), 168.70(15) 353 0 515 PL 33
[Dy(phenN6)(HL")2]PFs 2.189(5),2.145(5)  162.91(17) 300 1800 424  Chiral/PL This work
[Dy(EO5)(R-PhO)2](R-PhO) 2.164(2),2.166(2)  170.11(10) 777 0 33 no 20
[Dy(EO5-BPh2)(R-PhO)2] 2.188(2),2.198(2)  162.67(9) 510 600 59  no 20
[Dy(EO5-BPh2)CI(R-PhO)] 2.158(2) 162.39(6) 350 600 6.0 no 20
[Dy(NO3)3(t-BusPO)z] 2213(7),2215(7)  172.6(3) 37 800/2000 6.0  no 35
22002),22112)  178.8(0)
[Dy(NO3)3(t-BuzP0)2]-0.5CH3CN 45 800/2000 5.8  no 35
2205(2),2212(2)  176.8(3)

2 The references are listed in the main text.



Computational details

Complete-active-space self-consistent field (CASSCF) calculations on mononuclear eight-
coordinate complex 1 (Figure S4) on the basis of single-crystal X-ray determined geometry have
been carried out with OpenMolcasS! program package.

The basis sets for all atoms are atomic natural orbitals from the OpenMolcas ANO-RCC library:
ANO-RCC-VTZP for Dy, VTZ for close N and O; VDZ for distant atoms. The calculations
employed the second order Douglas-Kroll-Hess Hamiltonian, where scalar relativistic contractions
were taken into account in the basis set and the spin-orbit couplings were handled separately in the
restricted active space state interaction (RASSI-SO) procedure.S?S2 For complex 1, active electrons
in 7 active orbitals include all f electrons (CAS(9, 7)) for Dy™ in the CASSCF calculations. 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) for them. SINGLE_ANISOS* ¢ program was used to obtain
the energy levels, g tensors, magnetic axes, et al. based on the above CASSCF/RASSI-SO

calculations.

Figure S4. Molecular structure of the Cation for complex 1 Used for CASSCF
Calculations; Hydrogen Atoms are Omitted for Clarify.



Table S6. Calculated Energy Levels (cm™), g (gv, g, g:) Tensors and the Predominate my of the
Lowest Eight Kramers Doublets (KDs) of Complex 1 Using CASSCF/RASSI-SO with OpenMolcas.

KDs | E/cm™ g my

gx 0.002

0 0.0 gy 0.003 +15/2
gz 19.857
8x 0.205

1 404.1 | gy 0.224 +13/2
gz 16.908
8x 0.161

2 692.5 | gy 0.582 -
gz 13.234
gx 4.218

3 823.0 | gy 4.992 -
gz 10.066
8x 0.627

4 880.8 | gy 1.773 -
gz 13.789
8x 0.285

5 909.7 | gy 4.504 -
gz 13.838
8x 0.750

6 978.0 | gy 1.930 -
gz 13.108
gx 0.843

7 1054.2 | gy 2.359 -
gz 16.574

Table S7. Wave Functions with Definite Projection of the Total Moment | m; > for the Lowest Eight
KDs of Complex 1 Using CASSCF/RASSI-SO with OpenMolcas.

E/em™! wave functions
0.0 99.7%|+15/2>
404.1 75.9%[+13/2> + 22.6%|13/2>
692.5 89.4%|+11/2> + 5.8%|+1/2>

823.0 42.9%|£9/2> + 32.7%[£3/2> + 8.7%|+7/2> + 8.0%]|+5/2> + 6.3%|+1/2>
880.8 12.9%]|49/2>+20.5%|£7/2>+26.7%|£5/2>+11.8%|+3/2>+26.1%£1/2>

909.7 7.9%|£9/25+15.9%|£7/2>+14.7%|£5/2>+49.6%|+1/2>
978.0 28.8%[£9/2>+15.0%|+7/2>+10.1%|+5/2>+37.8%[+3/2>+7.2%|+1/2>
1054.2 5.9%[£0/2>+38.8%£7/2>+38.3%£5/2>+11.2%|+3/2>
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