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Table S1 The phase transition temperatures 7/7> (K) and thermal hystereses of 1-4 within a heating—cooling
cycle recorded by DSC measurement

T -heating T, -cooling ATy hysteresis T2—heating T2—cooling AT, hysteresis
1 282 278 4 - - -
2 283 280 3 258 245 13
3 287 283 4 229 209 20
4 285 281 4 206 180 26

Table S2 Summary of crystal data and structural refinements for 2 at three phases

Empirical formula

Formula weight
T(K)

Phase

Space group

a(A)

b(A)

¢ (R)

/3 (deg)

V(A%

Z

Degiea (g cm™)

w (mm')

GOF on F?

Ry, wR, [I>20(D)]

R, wR; (all data)

173(2)

20

C2/m
17.067(3)
9.8843(18)
9.8724(18)
125.18(2)
1361.2(5)

2

1.888

3.537

1.048

0.1096, 0.2942
0.1425, 0.3209

C 1 ()HnggO]gCeRb
773.99

273(2)

R3,,
9.8698(5)
9.8698(5)
24.1798(16)
2039.9(2)

3

1.890

3.541

1.030

0.0550, 0.1274
0.0895, 0.1458

293(2)

2y

FM3p,
14.0164(4)
14.0164(4)
14.0164(4)
2753.7(2)
4

1.867
3.497
1.035
0.0351, 0.1064

0.0546, 0.1228

“Ry = ZIFo| - |Fll/ZIFol, wRy = {XwW(Fo)* - (FPPIZw[(Fo) 1P}
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Table S3 Summary of crystal data and structural refinements for 1, 3 and 4

Phase
Empirical formula

Formula weight
T (K)

Space group
a(A)

b(A)

¢ (A)

p (deg)

V (A3)

Z

Degrea (g cm™)
p (mm!)

GOF on F2

Ry, wR, [I>26(D)]

Ry, wR; (all data)

la 1y
C0H,sN50;sLaRb
772.52

223(2) 293(2)
c2/m FM3p,
16.776(10) 14.0679(2)
10.103(3) 14.0679(2)
9.529(5) 14.0679(2)
122.57(8) -
1361.2(16) 2784.1(1)
2 4
1.886 1.843
3.434 3.358
1.099 1.038

0.0787,0.2268
0.0832, 0.2324

0.0518, 0.1279
0.0727, 0.1395

3y
C0H2sNgOsNdRb

778.08
293(2)
FM3p
14.0073(3)
14.0073(3)
14.0073(3)
2748.3(2)
4

1.881
3.737
1.156
0.0511, 0.0881

0.0530, 0.0888

4y
C10H23Ngolgstb

784.19
293(2)
FM3p
13.9697(2)
13.9697(2)
13.9697(2)
2726.2(1)
4

1.911
4.016
1.046
0.0487, 0.1270

0.0631, 0.1393

‘R, = z||Fo| - |FCH/Z|FO|9 WRy = {ZW[(FO)Z - (FC)Z]Z/ZW[(FO)Z]Z}I/Z
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Table S4 Selected bond lengths (A) for 2 at different phases

2aat 173K
Ce(1)-0(2) 2.49(5) Ce(1)-0O(5) 2.54(4)
Ce(1)-0(24) 2.59(2) Ce(1)-O(6) 2.60(2)
Ce(1)-O(6A) 2.62(2) Rb(2)-0(3) 2.85(3)
Rb(2)-O(1)#1 2.73(1)

2B at273 K
Ce(1)-0(3) 2.59(1) Ce(1)-0(4) 2.605(1)
Rb(2)-0(5) 2.734(9)

2yat293 K
Ce(1)-0(4) 2.60(5) Ce(1)-0(5) 2.66 (5)
Rb(2)-0(3) 2.83(2)

Symmetry code: #1. 1/2 —x, 1/2 -y, —z.

Table S5 Selected bond lengths (A) for 1/3/4 at 293 K

1y phase at 293 K
Rb(2)-0(3) 2.83(5) La(1)-0O(4) 2.66(2)
La(1)-0(5) 2.65(2)

3y phase at 293 K

Rb(2)-0(3) 2.836(10) Nd(1)-0(4) 2.55(3)
Nd(1)-0(5) 2.65(3)

4y phase at 293 K
Rb(2)-0(3) 2.815(19) Sm(1)-0(4) 2.50(5)
Ce(1)-0(5) 2.65(4)
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Table S6 The fitting parameters of the Havriliak—Negami equation for 2 at a series of temperatures from 143 to

253K

T (K) 70 (8) &0 & a B
143 8.9x10* 3.26 2.54 0.14 1.0
153 3.4x10% 341 2.54 0.16 1.0
163 1.3x104 3.59 2.55 0.19 1.0
173 5.6x107 3.80 2.55 0.21 1.0
183 2.6x10% 4.03 2.56 0.23 1.0
193 1.2x107 4.24 2.57 0.23 1.0
203 5.9x10° 4.47 2.60 0.22 1.0
213 3.3x10¢ 4.70 2.60 0.17 0.89
223 2.3x10¢ 4.89 2.60 0.12 0.78
233 1.5x10° 5.11 2.60 0.09 0.70
243 9.0x107 541 2.60 0.05 0.63
253 5.2x107 5.74 2.61 0.02 0.58
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Fig. S1 TGA curves of 1-4.
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——Linear Fit

4

Fig. S2 Arrhenius plots of the relaxation time 7 as a function of inverse temperature for 2.
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Fig. S3 DSC measurement of (i-PrNHMe,),[Rb(La,Nd,—_,)(NOs)e] in a heating—cooling cycle.
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Fig. S4 Comparison of the temperature-dependent multiple dielectric switches of 1/3 and their solid solutions
(--PrNHMe;),[Rb(La,Nd;—,)(NOs)s] at various ac frequencies. For display detail, see Fig. 3.
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Fig. S5 Simulated and experimental PXRD patterns for 1-4 at room temperature.
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Fig. S6 Comparison of the experimental PXRD patterns of (i-PrNHMe,),[Rb(La,Nd;-,)(NO;)¢] at room
temperature.
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Fig. S7 SEM images and corresponding EDS elemental mapping of La/Nd in the molecular solid solutions (i-
PrNHMe;),[Rb(La,Nd,-,)(NO3)s], where x = 0.2 (a), 0.35 (b) and 0.5 (c), respectively.
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Fig. S8 Solid-state emission spectrum of 4.
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