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20pen 2close
Formula CrnHsDy,F36N4O1,S, CrHsoDy,F36N401,S,
Molecular weight (g mol™) 2236.26 2236.26
Crystal system monoclinic triclinic
Space group C2/c P1

al 28.340 (4) 11.7047 (3)

b A 12.5017 (16) 19.6164 (1)

cA 26.031 (3) 20.8522 (2)

a° 90 71.022 (8)

p° 112.042 (1) 79.601 (9)

y° 90 70.806 (7)

VA3 8548.7 (18) 4261.3 (3)

Z 4 2
Rin, R1, WR2 (%) 2.63, 7.84, 20.07 2.30, 3.65,9.28
Table S1: Summary of the crystal parameters for 2epen and 2ciose.
20 en 2close

Dyla Dylg Dyl Dy2
Dyd Square anti-prism 2.007 3.252 | 0.495 | 0.404
Cyy Bi-augmented trigonal prism 2.493 4.012 | 2466 | 2.304
Cyv Bi-augmented trigonal prism J50 | 3.236 4.528 2.974 | 2.880
Drd Triangular dodecahedron 0.849 2.634 | 2417 | 2.543

Table S2: deviation from the idealized coordination geometries obtained by using SHAPE

Figure S1: (a) top, (b) front and (c) side views of the interactions between the DTE ligand

2.1. Lowest value is better.

and the heptane solvent molecule in 2,pen.




Figure S2: (a) top, (b) front and (c) side views of the interactions between the DTE ligand

and the heptane solvent molecule in 2ose.
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Figure S3: T dependence

magnetization at 1.82 K in inset.

Temperature (K)

[ T T .
eoe® cosesoccccc0cccccsoe
oooooo...o' ° ............1
o® .......
0.0.0"'. |
oo ®
0e® *
o®
12
10 /././././.“.JQJQJQAQr./::::.:- 1
a - /:/.,.«oﬂcrcfofo—ofofnfo—
& o
s
L E
o L
|i §D I open -
.. 2 2 7'7 close
o . | | | |
0 1 ) 3 ; .
Field (T) _
| N | | I
150 200 250 200

of yT for 2gpen and 20 and the field dependence of the



0.75

‘mol™)

o= 0.50

%" (cm

0.25

2.0

n

%" (em’mol™)
=

0.5

Figure S4: T and v dependences of y" in (a and b) the solid state and (c and d) solution state,

for 24pen and 2ose, reSpectively, in a 0 Oe magnetic field.
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Figure S5: Arrhenius plots with best-fit curves (lines).
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Figure S6: H and v dependences of y" in (a and b) the solid state and (c and d) solution state
for 2open and 2ose, respectively, at 1.85 K.



Process Direct Raman Orbach QT™M Statistics
Parameter A H n C m A T QT™M Chisqr RR
s K™ Qe™ Oe s K™ cm’! s
T v Stndard Valye  Standard Value Sy Standard -y, Standard
-7 -7

; R P

2?32 9.5x 107 2.5x 107 1000 1 0.07267 0.00112 5.5 2.59x10°  0.9995
- 0 2825 327 1.02x10° 5.64x 107 1.51x10* 2.79x10° 8.37x 107  0.95802
2.99 x 107" 2.70 x 1073 1000 2 1672 140 9.14x 10° 4.96 x 10 148 x 10 0.99802
) o | 7.16 030  21x10° 20x10° 3.79x10* 895x10° 40x10° 099574
Solution 310 10" 2.87x 1075 1000 2 5.5x 107 1.02x 10* 6.5 149 105 0.99965
State - 0 4.48 073 420x10° 6.80x 10° 133 x10* 853 x10° 1.84x107  0.95451
1.89 x 1072 1.53 x 10 1000 1 1.9 x 102 1.29 x 10° 5.85 481x 107  0.99991

Table S3: Summary of the fitting parameters for the complete model.




Temperature Xiso o T Chisqr RR
K cm® mol™!
Valu | Standard Valu Standard Standard
e Error e Error A Error
(x107)

1.85  6.01 0.01 0.40 6.79 2.02x10° 5.74x107 1.17 x 107 0.99984
2.00 5.59 0.01 0.40 6.41 2.00x10° 537x107 8.87x10* 0.99986
2.15 | 5.23 0.01 0.40 6.23 1.96 x10° 5.19x107 7.30x10* 0.99987
230 4.93 0.01 0.40 6.29 1.95x10° 521 x107 6.56x10* 0.99987
245  4.62 0.01 0.41 6.13 1.89 x10° 498 x107 536x10* 0.99988
2.60 4.35 0.01 0.41 6.04 1.86x10° 4.82x107 4.51 x10* 0.99989
275 | 4.13 0.01 0.40 582 1.83 x10° 4.58x107 3.69 x10* 0.99990
o 290 392 0.01 0.40 5.76 1.79 x 10° 447 x107 3.20x10* 0.99990
© 305 373 0.01 0.40 5.70 1.77 x10° 434 x107 2.76 x10* 0.99991
< 320 357 0.01 0.40 5.73 1.72x10° 430 x 107 2.52x10* 0.99991
335 342 0.01 0.40 5.58 1.67 x10° 4.10x107 2.12x10* 0.99991
350 3.28 0.01 0.40 4.90 1.58x10° 3.46x107 1.44x10* 0.99994
3.75  3.07 0.01 0.41 5.72 1.50 x10° 391 x107 1.65x10* 0.99992
400 2.88 0.01 0.40 5.41 1.40 x 10° 3.53 x 107 1.22x10* 0.99993
425 2.72 0.01 0.40 4.72 1.29 x 107 2.89 x 107 7.59 x 10°  0.99995
450 2.57 0.01 0.41 6.09 1.20x 10° 3.57x107 1.07 x10* 0.99992
475 2.44 0.01 0.40 4.65 1.11 x 10 2.54 <107 5.08 <107 0.99996

Table S4: Fitting parameters for the Cole-Cole model for the frequency dependence of y of 2qpen in the solid state in a 0 Oe field. y.qi. was fixed at 0



Temperature Xiso o T Kiso o T Chisqr RR
K cm® mol™! cm’ mol™!
Standar
Valu Standard Value d Value Standard = Val | Standard Value Standard Value Standard
e Error  (x10") Error Error ue Error Error Error
(x107)
1.85 7.29 0.13 4.97 579 2.53x10" 4.25x10° 5.00 0.10 0.69 0.03 496 x 107 1.15x107 3.74x10* 0.99996
2.00 6.77 0.13 4.86 6.15 196 x10" 3.44x10° 4.67 0.10 0.69 0.03 4.06x 107 1.30x 107 4.37x10* 0.99995
2.15  6.17 0.13 472 6.08 1.45x10" 238x10° 448 0.12 0.72 0.04 233x107 9.15x10% 3.64x10* 0.99996
230 | 5.73 0.13 4.59 6.45 1.10x10" 1.89x10° 429 0.13 0.72 0.04 1.98 x 107 931 x10% 3.79x10* 0.99995
245 5.26 0.16 4.45 730 8.05x107% 1.39x10° 4.13 0.17 0.74 0.05 1.21x107 727x10% 3.57x10* 0.99995
2.60 4.96 0.17 4.40 841 596x102 1.28x10° 3.89 0.19 0.73 0.07 1.15x 107 9.68x10° 4.50x10* 0.99994
275 4.64 0.06 4.27 443 444x107% 542x10* 3.72 0.06 0.72 0.01 1.10 x 1077 0 2.62x10%  0.99996
290 4.39 0.05 4.20 390 3.34x102% 3.79x10* 3.53 0.05 0.71 0.01 1.10 x 1077 0 2.06 x 10" 0.99997
3.05 4.16 0.05 4.11 412 256x107% 3.14x10* 3.38 0.05 0.70 0.01 1.10 x 1077 0 2.16 x 10*  0.99996
320 4.06 0.04 4.10 329 1.97x107% 2.06x10* 3.18 0.03 0.67 0.01 1.10 x 1077 0 1.34 x10* 0.99998
335 3.74  0.056 3.95 426 156x107% 2.01x10* 3.14 0.05 0.69 0.02 1.10 x 1077 0 1.84 x10* 0.99997
8 350 3.56 0.05 3.88 452 124x107% 1.70x10* 3.03 0.05 0.69 0.02 1.10 x 1077 0 1.83 x10* 0.99997
S 375 328 0.05 3.76 501 8.67x10° 1.28x10* 2.88 0.06 0.68 0.02 1.10 x 1077 0 1.68 x 10*  0.99997
S 400 3.04 0.06 3.66 569 622x10° 1.03x10* 2.74 0.06 0.68 0.03 1.10 x 1077 0 1.62 x10* 0.99996
425 2.82 0.08 3.56 7.61 4.57x10° 9.66x10° 2.64 0.08 0.67 0.04 1.10 x 1077 0 2.07 x 10*  0.99995
450 | 2.63 0.08 3.50 7.890 343 x10° 7.65x10° 253 0.08 0.69 0.04 1.10 x 1077 0 1.72 x10*  0.99996
475 | 2.48 0.08 3.47 854 2.63x10° 6.79x10° 2.43 0.08 0.64 0.05 1.10 x 1077 0 1.70 x 10*  0.99995
5.00 232 0.10 3.45 10.75 2.04x10° 6.50x10° 236 0.10 0.64 0.06 1.10 x 1077 0 1.81 x10* 0.99995
5.50 | 2.05 0.12 3.47 13.16 124 x10° 5.92x10° 222 0.12 0.60 0.09 1.10 x 1077 0 1.78 x 10*  0.99994
6.00 1.82 0.17 3.61 18.79 7.51x10* 6.42x10° 2.11 0.18 0.57 0.15 1.10 x 1077 0 1.89 x 10*  0.99993
6.50 1.58 0.29 3.81 30.01 4.66x10* 7.92x10° 2.07 0.29 0.55 0.25 1.10 x 1077 0 1.94 x 10  0.99992
7.00 1.27 0.39 3.89 4512 344 x10* 9.75x10° 2.12 0.39 0.54 0.33 1.10 x 1077 0 1.80 x 10*  0.99992
7.50 | 0.95 0.30 3.71 4853 3.29x10* 939x10° 223 0.30 0.53 0.25 1.10 x 1077 0 1.21 x 10*  0.99994
8.00 0.70 0.19 3.42 4591 3.35x10* 833x10° 228 0.19 0.51 0.19 1.10 x 1077 0 829 x10° 0.99996
8.50 | 0.53 0.14 3.16 4554 329x10* 7.71x10° 228 0.14 0.49 0.15 1.10 x 1077 0 6.06 x 10°  0.99997




Table S5: Fitting parameters for the two relaxation Cole-Cole model for the frequency dependence of y of 24pen in the solid state in a 1000 Oe field.

Xadia Was fixed at 0



Temperature Xadia Kiso o T Chisqr RR
K cm’-mol™ cm’-mol™ S S
Standard Standard Value Standard Standard
Value Value O Error Value
Error Error (X 107) 3 Error
(< 107)

1.85  2.57 020 1148 0.21 2.27 7.49 1.23 x10* 426x10° 432x10° 0.99988
2.00 2.36 0.19 10.64 0.20 2.26 7.46 1.18 x 10* 4.16 x 10° 3.56 x 107 0.99989
2.15 224 0.17 9.85 0.18 2.25 7.18 1.15x10* 3.95x10° 277 x10° 0.9999
2.30 1.95 0.18 9.46 0.19 2.25 7.57 1.09 x 10* 4.05x10° 2.69x10° 0.99989
245 2.04 0.17 8.64 0.18 2.19 7.92 1.09 x 10* 417 x10° 248 x10° 0.99988
2.60 1.93 0.16 8.14 0.16 2.17 7.57 1.05x10* 3.90x10° 1.93x10° 0.9999
2.75 1.99 0.15 7.53 0.15 2.12 7.45 1.04 x 10* 3.78 x10° 1.60 x 10° 0.99991
2.90 1.90 0.15 7.12 0.16 2.09 8.09 9.99x10° 4.00x10° 1.62x10° 0.9999
3.05 1.99 0.13 6.60 0.13 2.09 723 984 x10° 3.55x10° 1.10x107° 0.99992
o 3.20 1.82 0.12 6.36 0.13 2.09 6.88  9.15x10° 3.28x10° 857x10* 0.99993
O 335 1.44 0.14 6.38 0.14 2.12 723  819x10° 330x10° 840x10* 0.99993
= 350 1.89 0.12 5.59 0.12 1.98 746  892x10° 3.42x10° 7.67x10* 0.99993
3.75  2.05 0.10 4.93 0.11 1.87 7.53 899 x10° 338x10° 6.21x10* 0.99994
4.00 2.04 0.09 4.52 0.10 1.89 7.14 851 x10° 3.14x10° 438 x10* 0.99995
4.25 1.60 0.11 4.58 0.11 1.87 722 728 x10° 297x10° 3.85x10* 0.99995
450 @ 2.21 0.07 3.63 0.07 1.79 6.87 837x10° 293x10° 2.60x10* 0.99996
4.75 1.74 0.09 3.80 0.09 1.77 719  7.10x10° 287 x10° 2.56x10* 0.99996
5.00 2.03 0.07 3.23 0.07 1.75 6.85 7.30x10° 276 x10° 1.74x10* 0.99997
5.50 1.95 0.08 2.84 0.08 1.51 9.05 7.02x10° 3.41x10° 228x10* 0.99995
6.00 1.83 0.10 2.58 0.10 1.45 1123 6.32x10° 4.04x10° 2.54x10* 0.99994
6.50 1.75 0.10 2.33 0.10 1.43 11.74  579x10° 4.09x10° 2.01x10* 0.99995

Table S6: Fitting parameters for the Cole-Cole model for the frequency dependence of " of 2. in the solid state in a 0 Oe field.



Temperature Xadia Kiso S o T Teorrected Chisqr RR
K cm’ mol™ cm’-mol™ S
Standard Standard Value Standard Value Standard Standard
Value Error Value  Error O Error O Error Value Value
) Sy (X107 oy (X107 3 Error
(x 107) (x 107) (x 107) (x 107)

1.85 032 1.43 13.76 5.12 0.73 1.43 4.68 5.51 426x10" 131x10% 239x10" 252x10* 0.99997
2.00 0.26 1.54 12.73 4.40 0.66 1.30 4.42 586  430x10" 1.25x10% 2.07x10" 2.63x10* 0.99996
2.15  0.28 1.48 11.86 3.59 0.65 1.22 4.34 5.51 371 x 10" 1.04x102% 1.76 x10" 233 x10* 0.99996
2.30  0.30 1.85 11.19 3.87 0.65 1.50 4.28 6.69 316 x 10" 1.11 x 102 1.49x10" 3.54 x 10" 0.99994
245  0.30 1.79 10.48 3.08 0.62 1.34 4.12 6.25 274 x 10" 890x10° 1.23x10" 3.14x10* 0.99995
2.60  0.30 2.04 9.87 2.95 0.61 1.45 4.02 6.81 227 x10" 821 x10° 997 x102 3.86x 10" 0.99993
275  0.25 1.66 9.32 1.99 0.56 0.99 3.73 5.26 2.09x10" 539x10° 828x10% 227x10* 0.99996
290 0.25 2.15 8.82 2.30 0.55 1.21 3.61 6.48 1.72 x 10" 554 x10° 6.67 x102 3.54 x 10" 0.99993
3.05 031 1.97 8.34 1.98 0.56 1.13 3.56 5.76 1.33x10" 4.05x10° 536x10% 293x10* 0.99994
320 0.27 2.31 7.93 2.19 0.52 1.17 3.33 6.42 1.16x 10" 3.75x10° 437x10?% 3.57x10* 0.99993
o 335 025 2.27 7.58 2.09 0.51 1.08 3.24 5.96 9.53x 107 291x10° 3.52x10*% 3.05x10* 0.99994
g 3.50  0.21 3.34 7.27 3.03 0.48 1.44 3.10 8.27 8.22x107% 343x10° 2.88x10?% 5.60x10* 0.99988
s 375 027 2.99 6.72 2.73 0.49 1.28 2.98 7.07 576 x107 2.14x10° 2.06x107% 3.99x10* 0.99991
— 400 0.27 2.92 6.28 2.69 0.47 1.18 2.86 6.47  429x10% 149x10° 1.50x10?% 3.09x10* 0.99993
425 024 4.76 5.93 4.44 0.44 1.69 2.66 9.8 346 x 107 1.77x10° 1.13x107% 6.22x10* 0.99985
450 0.05 4.58 5.75 4.34 0.38 1.24 2.40 8.15 296 x107 1.18x107° 834x10° 3.60x 10" 0.99991
475  0.02 3.86 5.48 3.69 0.36 0.96 2.34 6.29 236x10% 7.39x10* 633x10° 1.86x10* 0.99995
5.00 0.10 421 5.14 4.05 0.36 1.06 2.29 6.63 1.82x 107 6.20x 10" 490x10° 1.84 x10* 0.99995
5.50  0.00 5.15 4.78 5.03 0.32 1.04 2.13 6.61 1.23x107% 425x10* 292x10° 132x10* 0.99996
6.00 0.00 13.76 4.39 13.53 0.30 2.51 2.17 1445 790x10° 6.59x10* 1.73x10° 4.62x10* 0.99984
6.50  0.00 17.58 4.07 17.39 0.30 3.08 2.45 14.02 475x10° 475x10* 9.65x10* 3.17x10* 0.99988
7.00 0.00 24.27 3.78 24.11 0.25 3.35 2.31 1549 371 x10° 4.15x10* 6.25x10* 2.44x10* 0.9999
7.50 0 0 3.53 0.67 0.26 1.44 2.62 19.80 2.12x10° 199x10* 3.34x10* 6.37x10* 0.99972
8.00 0 0 3.31 0.41 0.20 0.90 2.30 16.63  1.88x10° 1.33x10* 235x10* 2.63x10* 0.99988

Table S7: Fitting parameters for the Havriliak-Negami model for the frequency dependence of y" of 2 in the solid state in a 1000 Oe field.



Temperature Kiso S o T Teomected  Chisqr RR

K cm’ mol™ S S
Standard Value Standard Value Standard Value Standard Value
Value  Error (x 107 Error (x 107 Error (x 10) Error (x 107
(x 107 (x 107 (x107) (x107)

1.85 8.95 14.86 5.23 1.57 2.50 9.07 8.73 4.36 3.67 1.72 x 102  0.99986
2.00 8.22 13.93 5.28 1.67 2.48 9.40 8.03 422 3.43 1.56 x 102 0.99985
2.15 7.64 11.44 4.96 1.41 2.28 8.83 8.16 3.74 3.29 1.13x10° 0.99987
2.30 7.26 10.74 5.04 1.46 2.31 8.78 7.55 3.55 3.10 1.01 x 107 0.99988
2.45 6.80 9.13 5.01 1.35 2.29 8.11 7.22 3.15 2.95 7.45 %10  0.9999
2.60 6.36 8.41 4.87 1.33 2.24 8.25 7.10 3.10 2.81 6.50 x10*  0.9999
2.75 5.98 9.74 5.18 1.84 2.34 10.10 5.98 3.48 2.54 8.78 x 10*  0.99985
2.90 5.64 5.82 4.37 0.96 1.97 7.09 7.31 2.47 2.61 3.39 x10*  0.99994
8 3.05 5.36 7.29 4.77 1.48 2.12 9.16 5.94 2.90 2.32 533 x10*  0.99989
o 3.20 5.10 5.77 4.58 1.20 2.00 7.94 5.93 2.41 2.23 3.48 x10*  0.99992
3.35 4.88 6.22 4.52 1.39 1.98 9.22 5.62 2.67 2.09 4.13x10*  0.9999
3.50 4.67 4.78 4.25 1.07 1.84 7.78 5.74 2.19 2.01 2.52x10*%  0.99993
3.75 437 438 4.49 1.19 1.84 7.73 4.72 1.90 1.77 221 x10*  0.99993
4.00 4.11 4.40 4.23 1.25 1.65 8.86 4.57 2.00 1.63 238 x 10  0.99992
4.25 3.86 4.05 4.62 1.48 1.90 8.56 3.74 1.84 1.44 1.96 x 10* 0.99993
4.50 3.61 3.67 3.93 1.23 1.38 9.40 4.05 1.80 1.37 1.81 x 10* 0.99993
4.75 3.45 2.79 3.68 0.97 1.32 8.00 3.99 1.48 1.26 1.07 x10*  0.99995
5.00 3.28 2.47 3.69 0.97 1.27 7.73 3.59 1.32 1.14 8.66 x 107 0.99996

Table S8: Fitting parameters for the Havriliak-Negami model for the frequency dependence of y" of 2gpen in the solution state in a 1000 Oe field.
Xagia Was fixed at 0



Temperature Kadia Kiso S o Teorrected Chisqr RR
K cm’ mol™! cm’-mol™ S S
Standard Standard Standard Standard Standard
Value Value Value
(x 10 Errog Value Erroir2 (x 10°) Erroir2 (x 10 Errog Value Errog Value Value
(x 10™) (x 107) (x 107) (x 107™) (x 107™)

1.85 2.32 0.85 9.15 7.39 5.79 1.44 4.19 9.81 1.88x10° 37.88 735x10" 9.16x10° 0.99996
2.00 2.40 0.91 8.37 5.94 5.44 1.33 3.82 10.11 1.52x10° 3094 568x10" 1.14x10* 0.99995
2.15 2.29 0.70 7.78 3.40 5.17 0.89 3.50 7.21 1.23x10° 1827 4.44x10" 6.85x10° 0.99997
2.30 2.01 1.37 7.26 4.87 4.68 1.39 3.01 13.34 | 1.07 x 10° 26.8 3.62x 10" 2.66x10*  0.99987
2.45 2.15 1.41 6.63 3.58 4.57 1.29 2.75 1246  7.86x 10" 2039 2.67x10" 290x10* 0.99986
2.60 2.07 1.12 6.27 2.20 4.59 0.96 2.72 882 595x10" 1252 2.04x10" 1.72x10* 0.99992
2.75 2.43 0.84 5.92 1.37 4.79 0.73 2.75 6.06 429 x10" 7.31 1.55x 10" 9.76 x10°  0.99995
2.90 2.48 0.77 5.59 1.04 4.70 0.63 2.57 517  3.29x10" 5.05 1.19x 10" 8.09x10°  0.99996
3.05 2.05 1.59 5.35 1.81 4.46 1.12 2.38 9.65 2.66 x 10" 7.73 923 x102% 296x10* 0.99986
o 3.20 2.22 1.19 5.07 1.24 4.45 0.81 2.26 6.76  2.04 x 10" 437 7.16x10% 1.57x10* 0.99992
g 3.35 2.50 0.78 4.82 0.78 4.55 0.54 2.24 423 1.54 x 10" 2.22 557x102 6.46x10°  0.99997
S 350 2.36 1.07 4.62 1.03 4.44 0.69 2.14 5.45 1.23 x 10! 234  438x10% 1.07x10* 0.99995
- 3.5 2.32 1.02 432 0.96 432 0.61 1.99 4.73 8.55 x 107 1.46  3.00x102 7.89x10° 0.99996
4.00 1.88 2.05 4.11 1.93 3.94 1.01 1.66 8.60 | 6.46x107 1.92 2.12x10% 240x10* 0.99987
4.25 1.83 2.53 3.82 2.37 4.12 1.34 2.03 9.65 4.50x107 1.78 1.48 x 102 2.65x10* 0.99984
4.50 2.34 1.62 3.59 1.53 4.09 0.86 1.85 599 328x102 0.81 1.09 x 102  9.62x10°  0.99994
4.75 1.32 3.06 3.47 2.94 3.58 1.24 1.61 9.79 2.71x107 1.03 7.96 x10° 2.09x10*  0.99987
5.00 1.57 2.01 3.26 1.93 3.58 0.81 1.67 5.95 201 %102 050 5.86x10° 6.77x10°  0.99995
5.50 0.00 6.00 3.13 5.87 2.98 1.66 1.57 1276 1.31x10% 0.72 3.11x10° 2.13x10* 0.99984
6.00 0.00 5.91 2.87 5.82 2.91 1.54 1.85 9.67 7.62x10° 0.39 1.68 x10° 8.84x10°  0.99993
6.50 0.00 13.02 2.66 12.91 2.81 3.09 2.18 15.06 430x10° 043 848 x10* 1.46x10* 0.99988
7.00 0 0 2.47 0.62 2.83 1.92 2.55 2420 2.17x10° 024 398x10* 558x10* 0.99949

Table S9: Fitting parameters for the Havriliak-Negami model for the frequency dependence of y" of 2open in the solution state in a 1000 Oe field.



Temperature Jadia Kiso o T Chisqr RR

K cm’-mol™ cm?’-mol™ S
Standard Standard Value Standard Value Standard
Value FError Value Error o Error 5 Error Value
(>< 1071) (X 10—1) (X 10 ) (>< 10—3) (X 10 ) (>< 10—6)

1.85 257  2.05 11.48 2.12 2.27 7.49 12.26 4.26 432 %107  0.99988
2.00 236 1.93 10.64 1.99 2.26 7.46 11.82 4.16 3.56 x 107  0.99989
215 224 1.74 9.85 1.80 2.25 7.18 11.53 3.95 2.77 %107 0.9999
230  1.95 1.82 9.46 1.88 2.25 7.57 10.90 4.05 2.69 x 107 0.99989
245  2.04 1.73 8.64 1.78 2.19 7.92 10.93 4.17 248 x 107  0.99988
2.60 1.93 1.60 8.14 1.64 2.17 7.57 10.46 3.90 1.93 <107 0.9999
275  1.99 1.45 7.53 1.49 2.12 7.45 10.43 3.78 1.60 x 10°  0.99991
290 1.90 1.53 7.12 1.57 2.09 8.09 9.99 4.00 1.62 <107 0.9999
3.05 199 1.28 6.60 1.31 2.09 7.23 9.84 3.55 1.10 x 10°  0.99992
320 1.82 1.22 6.36 1.25 2.09 6.88 9.15 3.28 8.57x10* 0.99993
335 144 1.38 6.38 1.41 2.12 7.23 8.19 3.30 8.40 x 10*  0.99993
3.50 1.89 1.18 5.59 1.20 1.98 7.46 8.92 3.42 7.67 x 10*  0.99993
3.75  2.05 1.04 4.93 1.06 1.87 7.53 8.99 3.38 6.21 x 10*  0.99994
4.00 2.04 0.93 4.52 0.95 1.89 7.14 8.51 3.14 438 x 10*  0.99995
425 1.60 1.06 4.58 1.08 1.87 7.22 7.28 2.97 3.85x10*  0.99995
450 221 0.73 3.63 0.74 1.79 6.87 8.37 2.93 2.60 x 10*  0.99996
475 1.74  0.89 3.80 0.90 1.77 7.19 7.10 2.87 2.56 x10*  0.99996
5.00 203 0.70 3.23 0.72 1.75 6.85 7.30 2.76 1.74 < 10*  0.99997
550 195 0.84 2.84 0.85 1.51 9.05 7.02 3.41 228 x10*  0.99995
6.00 1.83 1.02 2.58 1.03 1.45 11.23 6.32 4.04 2.54 <10 0.99994
6.50 1.75 1.02 2.33 1.03 1.43 11.74 5.79 4.09 2.01 x10*  0.99995

0 Oe

Table S10: Fitting parameters for the Cole-Cole model for the frequency dependence of y" of 2. in the solution state in a 0 Oe field.



Temperature Kadia Kiso S o T Teomected ~ Chisqr RR

K cm® mol™’ cm’ mol™ s S
Value Standard Standard Value Standard Value Standard Value Standard Value
(x 10 Errog Value Erroir2 (x 10 Erroir2 (x 10 Errog (x 102 Errog Value (x 10 Value
(x 107) (x 107) (x 107) (x 107) (x 107)

1.85 3.24 1.43 13.76  5.12 7.34 1.43 4.68 5.51 42.62 13.09 2.39x10" 2.52 0.99997

2.00 2.62 1.54 12.73 440 6.65 1.30 4.42 5.86 43.03 1247 2.07x10" 263 0.99996

2.15 2.81 1.48 11.86 3.59 6.55 1.22 4.34 5.51 37.10 10.38  1.76 x 10" 2.33 0.99996

2.30 2.98 1.85 11.19 3.87 6.50 1.50 4.28 6.69 31.62 11.14 149 x 10" 3.54 0.99994

2.45 3.00 1.79 1048 3.08 6.25 1.34 4.12 6.25 27.38 8.90 1.23 x 10" 3.14 0.99995

2.60 3.00 2.04 9.87 2.95 6.12 1.45 4.02 6.81 22.67 8.21 997 x102 3.86 0.99993

2.75 2.48 1.66 9.32 1.99 5.60 0.99 3.73 5.26 20.89 5.39 8.28 x 102  2.27 0.99996

2.90 2.47 2.15 8.82 2.30 5.47 1.21 3.61 6.48 17.16 554  6.67x107% 3.54 0.99993

3.05 3.05 1.97 8.34 1.98 5.56 1.13 3.56 5.76 13.34 4.05 536x102 2.93 0.99994

3.20 2.69 2.31 7.93 2.19 5.22 1.17 3.33 6.42 11.59 375 437x107%  3.57 0.99993

o 3.35 2.54 2.27 7.58 2.09 5.10 1.08 3.24 5.96 9.53 2.91 3.52x102%  3.05 0.99994
g 3.50 2.09 3.34 7.27 3.03 4.85 1.44 3.10 8.27 8.22 3.43 2.88x102  5.60 0.99988
s 375 2.67 2.99 6.72 2.73 4.85 1.28 2.98 7.07 5.76 214  2.06x102 3.99 0.99991
—  4.00 2.70 2.92 6.28 2.69 4.71 1.18 2.86 6.47 4.29 1.49 1.50x 102 3.09 0.99993
4.25 2.37 4.76 5.93 4.44 4.39 1.69 2.66 9.80 3.46 1.77 1.13x102% 6.22 0.99985

4.50 0.53 4.58 5.75 4.34 3.82 1.24 2.40 8.15 2.96 1.18 8.34x10°  3.60 0.99991

4.75 0.24 3.86 5.48 3.69 3.65 0.96 2.34 6.29 2.36 0.74 633 x10° 1.86 0.99995

5.00 1.00 4.21 5.14 4.05 3.64 1.06 2.29 6.63 1.82 0.62 4.90x10° 1.84 0.99995

5.50 0.00 5.15 4.78 5.03 3.22 1.04 2.13 6.61 1.23 0.43 2.92 x107 1.32 0.99996

6.00 0.00 13.76  4.39 13.5 3.04 2.51 2.17 14.45 0.79 0.66 1.73 x10° 4.62 0.99984

6.50 0.00 17.58  4.07 17.39 3.00 3.08 2.45 14.02 0.48 048 9.65x10* 3.17 0.99988
7.00 0.00 2427 378 24.11 2.54 3.35 231 15.49 0.37 041  625x10* 244 0.9999
7.50 0 0 3.53 0.67 2.56 1.44 2.62 19.89 0.21 020 334x10* 6.37 0.99972
8.00 0 0 3.31 0.41 2.02 0.90 2.30 16.63 0.19 0.13  235x10* 2.63 0.99988

Table S11: Fitting parameters for the Havriliak-Negami model for the frequency dependence of y" of 2o in the solution state in a 1000 Oe
field.



