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Table S1 Crystallographic data and structure refinement for complexes D-1, L-1, D-2

and L-2.
D-1 L-1 D-2 L-2
Formula CisH37;DyN3O17P3 | CisH3sDyN3O7P3 | CigH37N3017P3Yb | CisH37N30,,P3Yb
M. (g mol) 822.91 822.91 833.45 833.45
Crystal Tetragonal Tetragonal Tetragonal Tetragonal
system
Space group P4, P4, P4, P4,
T(K) 296 296 296 296
a(A) 12.4345(3) 12.4378(3) 12.4178(7) 12.4055(9)
b (A) 12.4345(3) 12.4378(3) 12.4178(7) 12.4055(9)
c(A) 18.7179(11) 18.7219(10) 18.6104(11) 18.6422(14)
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a(®) 90 90 90 90
L 90 90 90 90
7(®) 90 90 90 90
Vv (A3) 2894.1(2) 2896.3(2) 2869.8(4) 2869.0(3)
VA 4 4 4 4
D, (g cm?) 1.889 1.887 1.927 1.930
& (mm™1) 2.829 2.827 3.508 3.509
F(000) 1652 1652 1664 1668
Reflns 19262 30796 16775 15861
collected
Unique 4953 9243 4931 4768
reflns
Rine 0.0559 0.0619 0.0579 0.0226
GOF 1.042 1.055 1.022 1.325
R(I>20) 0.0250 0.0356 0.0250 0.0221
WR; (all 0.0612 0.0754 0.0572 0.0813
data)
Max. diff. 1.068/-0.671 2.101/-1.424 0.858/-0.575 1.974/-0.965
peak / hole
(e A
Flack 0.075(11) 0.040(9) 0.074(10) -0.008(3)
parameter
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Fig. S1 Measured and simulated PXRD patterns of complexes D-1, L-1, D-2 and L-2.
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Fig. S2 IR spectra of complexes D-1, L-1, D-2 and L-2.

Table S2 Continuous shape measures (CShM) for complex D-1.

D-1
HP-6 32.793
PPY-6 18.607
0C-6 5.086
TPR-6 3.931
JPPY-6 22.568

HP-6 = Hexagon, PPY-6 = Pentagonal pyramid, OC-6 = Octahedron, TPR-6 =

Trigonal prism, JPPY-6 = Johnson pentagonal pyramid J2

Table S3 Selected bond lengths (A) and angles (°) for D-1.

D-1
Dy(1)-0(1) 2.267(4)
Dy(1)-O(2)#1 2.259(4)
Dy(1)-0(6) 2.225(4)
Dy(1)-O(7)#2 2.253(5)
Dy(1)-O(1)#1 2.252(4)
Dy(1)-0(12)#2 2.251(5)
O(2)#1-Dy(1)-0(1) 87.79(16)
0(6)-Dy(1)-0(1) 81.39(16)
0(6)-Dy(1)-0(2)#1 111.39(17)
0(6)-Dy(1)-O(7)#2 85.80(17)
0(6)-Dy(1)-O(1)#1 80.65(16)

0(6)-Dy(1)-O(12)#2 155.99(17)
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O(7)#2-Dy(1)-0(1) 111.02(18)

O(7)#2-Dy(1)-0(2)#1 156.70(18)

O(1)#1-Dy(1)-0(1) 154.83(17)
O(1)#1-Dy(1)-O(2)#1 82.52(17)
O(1)#1-Dy(1)-O(7)#2 85.07(19)

O(12)#2-Dy(1)-0(1) 82.45(16)
O(12)#2-Dy(1)-O(2)#1 85.54(18)
O(12)#2-Dy(1)-O(7)#2 83.56(17)
O(12)#2-Dy(1)-O(1)#1 119.63(17)

Symmetry codes: #1 y, 1-x, 0.25+z; #2 1-y, x, -0.25+z.
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Scheme S1 The coordination mode of PMP ligand in D-1.

Table S4 Hydrogen bonds in D-1.

D-H A dD-HYA  dH-AYA  dD-AYA  <DHAY°®
NI-HI 014 0.98 1.80 2.707(7) 153
N2-H2 ---04 0.98 1.95 2.852(7) 152
03-H3 ---015 0.82 1.78 2.551(7) 156
N3-H3A ---09 0.98 1.87 2.774(7) 151
08-H8 ---05 0.82 1.72 2.443(7) 146

013-H13 ---010 0.82 1.73 2.438(7) 143
016-H16C ---017 0.85 2.07 2.871(13) 156
016-H16D ---05 0.85 2.18 2.957(9) 152
O17-H17A 016 0.85 2.10 2.781(13) 137
017-H17B ---010 0.85 245 3.005(10) 123

CI1-HIB ---04 0.97 2.55 3.111(8) 117
C4-H4B ---013 0.97 2.37 3.324(9) 169

C8-HSB ---07 0.97 2.59 3.147(9) 117
Cl1-HI1 ---015 0.98 2.57 3.420(8) 145
CI3-HI3B --014 0.97 2.48 3.034(8) 116
C14-H14B ---012 0.97 2.55 3.016(9) 109
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Fig. S3 CD spectra of complexes D-2 and L-2.
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Fig. S4 M vs. H plots for L-1 (left) and L-2 (right).
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Fig. S5 M vs. HT" plots for L-1 (left) and L-2 (right).
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Fig. S6 Temperature dependence of in-phase (left) and out-of-phase (right)

ac susceptibility data at a zero dc field for L-1.
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Fig. S7 Frequency dependence of in-phase (left) and out-of-phase (right) ac

susceptibility signals under different dc fields at 2K for L-1.
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Fig. S8 Field dependence of the characteristic frequency for L-1 at 2K.




3ol 9.2K =—— 3.6K o
08}
2.5
s S o6l
ME 2.0 =
o~
£ E
2 15 2 04}
\>Q §
1.0 = 0.2
0.5 0.0}

0.5 1.0 1.5 2.0 25 3.0
x’ I em®mol”

Fig. S9 Frequency dependence of in-phase (left) ac susceptibility data under a 1600
Oe dc field for L-1. Cole—Cole plots for L-1 (right). The solid lines are the best fits to

a generalized Debye model.

Table S5 Cole-Cole parameters of L-1 at a 1600 Oe dc field.

T/K xs/ em>mol! ¥/ cmmol! t/s a R
3.6 4.17E-01 3.43E+00 3.63E-02 3.17E-01 1.04E-01
4 3.73E-01 2.94E+00 1.62E-02 2.48E-01 5.84E-02
4.4 3.26E-01 2.62E+00 7.86E-03 2.05E-01 2.68E-02
4.8 2.79E-01 2.40E+00 4.07E-03 1.76E-01 1.22E-02
5.2 2.47E-01 2.21E+00 2.23E-03 1.48E-01 6.90E-03
5.6 2.22E-01 2.06E+00 1.30E-03 1.26E-01 4.99E-03
6 1.96E-01 1.93E+00 7.91E-04 1.10E-01 3.48E-03
6.4 1.85E-01 1.81E+00 5.08E-04 9.36E-02 2.55E-03
6.8 1.79E-01 1.71E+00 3.40E-04 7.70E-02 2.38E-03
7.2 1.64E-01 1.62E+00 2.33E-04 6.52E-02 1.72E-03
7.6 1.46E-01 1.54E+00 1.63E-04 5.83E-02 1.50E-03
8 2.89E-02 1.47E+00 1.07E-04 7.61E-02 5.56E-03
8.4 1.18E-13 1.40E+00 7.66E-05 5.86E-02 8.38E-04
8.8 2.13E-13 1.34E+00 5.83E-05 4.01E-02 1.03E-03

9.2 8.01E-13 1.28E+00 4.59E-05 1.80E-02 1.33E-03
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Fig. S10 Frequency dependence of in-phase (left) and out-of-phase (right) ac

susceptibility signals under different dc fields at 2 K for L-2.
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Fig. S11 Field dependence of the characteristic frequency for L-2 at 2K.
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Fig. S12 Frequency dependence of in-phase (left) ac susceptibility data under a 2000
Oe dc field for L-2. Cole—Cole plots for L-2 (right). The solid lines are the best fits to

a generalized Debye model.



Table S6 Cole-Cole parameters of L-2 at a 2000 Oe dc field.

T/K xs/ em>molt  yr/cm>3mol! T/s a R
2 2.19E-01 6.56E-01 1.99E-03 1.81E-01 3.64E-04
2.3 2.12E-01 5.89E-01 1.51E-03 1.71E-01 5.71E-04
2.6 2.02E-01 5.28E-01 1.09E-03 1.49E-01 1.83E-04
2.9 1.92E-01 4.82E-01 7.47E-04 1.24E-01 3.88E-04
32 1.85E-01 4.42E-01 4.60E-04 8.23E-02 1.57E-04
35 1.73E-01 4.09E-01 2.57E-04 6.60E-02 1.32E-04
38 1.52E-01 3.82E-01 1.27E-04 8.71E-02 9.32E-05
4.1 4.19E-02 3.58E-01 3.65E-05 1.52E-01 4.44E-04
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Fig. S13 Nyquist plots of D-1 at different temperatures under 98% relative humidity
(left). The In(eT) versus 1000/T curve of D-1 (right). The red solid lines are the best

fit using the Arrhenius law.

Table S7 The proton conductivity of D-1, L-1 and L-2 at 98% relative humidity

under variable temperature (°C).

Temperature / °C 6/Sem! (D-1)  o/Scem! (L-1D o/Scm! (L-2)

25 9.13E-6 4.39E-6 2.71E-6
30 9.87E-6 5.15E-6 2.88E-6
40 1.09E-5 6.43E-6 3.53E-6
50 1.27E-5 8.36E-6 4.32E-6
60 1.56E-5 1.17E-5 5.01E-6
70 1.83E-5 1.50E-5 7.13E-6
80 2.70E-5 2.20E-5 9.09E-6
90 3.92E-5 3.20E-5 1.30E-5
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Fig. S14 Nyquist plots of D-1 at different temperatures under 75% relative humidity

Table S8 The proton conductivity of D-1 at 75% relative humidity under variable

temperature (°C).

Temperature / °C o/Scm! (D-1)
25 7.66E-9
30 8.73E-9
40 1.11E-8
50 1.59E-8
60 2.81E-8
70 3.47E-8
80 5.98E-8
90 1.05E-7
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