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A. X-ray crystallography of 2, 3, 4, and 6

Table S1. Crystallographic parameters

Compound 2.(DCE) 3 4.2DCE) 6
Formula CosH110B1CLF2N3Nb  Cgs HesB1F20N3Nb, O, Cos Hy 0B Ce1 HsoB Fo0N3Nb,
1 ClgF2NgNb,
Formula 2019.45 1404.93 2196.12 1331.84
weight
Space Group P2/c P2i/c P2/c Pn
a(A) 14.224(3) 18.1669(5) 20.744(2) 15.2666(6)
b(A) 21.737(3) 17.1279(5) 20.888(2) 16.9177(6)
c(A) 31.247(2) 19.7092(5) 22.683(3) 25.5770(10)
a(®) 90 90 90 90
B 90.83(4) 90.5590(10) 90.709(2) 97.658(2)
(%) 90 90 90 90
V(A3) 9660.2(2) 6132.4(3) 9827.6(19) 6547.0(4)
VA 4 4 4 4
Pealed (g/cm?) 1.389 1.522 1.484 1.351
Fooo 4164 2876 4500 2716
w# (mmT) 0.380 0.305 0.537 0.280
Trmin/ Trmax 0.8508/0.9453 0.9140/0.9415 0.8993/0.9892 0.9592 /0.9834
No. rflns 79928 57885 157286 66108
measured
No. indep. 17729 11263 17992 23491
rflns
Rint 0.0364 0.0347 0.0251 0.0483
No. obs. (> 17729 11263 17992 23491
2.006(0))
No. variables 1228 842 1234 1599

Ry, WR,
R, (all data)
GoF

Res. peak/hole
(e/A%)

0.0562, 0.0929
0.0702
1.056

1.707/-1.093

0.0363, 0.0946
0.0458
1.022

0.774/-0.488

S2

0.0257, 0.0621
0.0288
1.058

1.768/-0.665

0.0418, 0.0847
0.0559
1.016

0.436/-0.480



Figure S1. ORTEP diagram of 2, hydrogens have been removed for clarity. Thermal

ellipsoids are represented at 50 %.

Figure S2. ORTEP diagram of 3, hydrogens have been removed for clarity. Thermal

ellipsoids are represented at 50 %.
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Figure S3. ORTEP diagram of 4, hydrogens have been removed for clarity. Thermal

ellipsoids are represented at 50 %.

Figure S4. ORTEP diagram of 6, hydrogens have been removed for clarity. Thermal

ellipsoids are represented at 50 %.
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B. Cyclic voltammetry

B.1 Complex 1
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Figure S5 Background scan for the cyclic voltammetry of complex 1
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Figure S6 Cyclic voltammetry of complex 1 in a,a,a-trifluorotoluene at different scan-rate.
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Figure S7 Plot of the peak current versus the square root of the scan rate of complex 1
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Figure S8 Cyclicvoltametry of complex 1 in a,a,c-trifluorotoluene with a scan rate of

100mV/s referenced to [Cp,Co]”* internal standard.
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B.2 Complex 2
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ure S9 Background scan for the cyclic voltammetry of complex 2
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Figure S10 Cyclic voltammetry of complex 2 in o,o,a-trifluorotoluene at different scan-rate.
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Figure S11 Cyclicvoltametry of complex 2 in a,o,o-trifluorotoluene with a scan rate of

100mV/s referenced to [Cp,Co]”* internal standard.

C. Spectroscopic analysis of 2

C.1 NMR spectroscopy
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Figure S12. "H NMR spectrum of 2 and relaxation time of each resonanceat 350 K.
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Figure S13. Variable temperature 'H NMR spectroscopy of 2
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Figure S14. Temperature dependence of the chemical shifts of 2.
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C.2 Magnetism
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Figure S15. Temperature dependant magnetic data for 2. Plot of y vs. T (blue dots) and Lt
vs. T (red dots).
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Figure S16. Temperature dependant magnetic data for 2. Plot of xT vs. T (blue dots) and 1/
vs. T (red unfilled dots).
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C.3. Electron Paramagnetic Resonance (EPR) Spectroscopy
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Figure S17. Experimental X-Band EPR of 2 recorded in solid state at 300K (top) and 4K
(bottom).
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D. DFT calculation

D.1. TD-DFT calculation
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Figure S18. Calculated transition from TD-DFT for 2-I. The line was obtained using a
substantial Doppler broadening and * correspond to the three main transitions discussed in the
text.
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D.2. DFT optimized Cartesian atomic coordinates of 1 and 2.

0.382126 -2.974424 -3.211328
-1.047078 -3.437648 -0.364433
-1.098302 -4.519509 0.725754
-0.506338 -5.397337 0.424963
-2.139156 -4.839891 0.900616
-0.684968 -4.134518 1.665715
-1.621524 -4.023131 -1.663325
-1.647391 -3.261907 -2.455909
-2.650678 -4.379916 -1.491908
-1.009187 -4.870471 -2.000639
-1.899996 -2.227077 0.050474
-1.566985 -1.825410 1.017376

Complex1

C 0.989961 0.356613 0.040356
C 0.553186 0.413083 -1.294681
H -0.196908 1.180579 -1.492151
C 1.059629 -0.215990 -2.440854
C 0.382864 1.413943 0.940825
H -0.632115 1.084078 1.220994
H 0.279841 2.371233 0.410777
H 0.957288 1.572036 1.862255
C 0.517718 0.314669 -3.751929
H 1.197070 0.138504 -4.595690
H 0.298564 1.388889 -3.681894
H -0.430755 -0.204713 -3.970455
C 2.425047 -0.315170 1.815699
C 3.621311 0.440698 1.895846
C 4.218809 0.639466 3.143820
H 5.140428 1.218493 3.208583
C 3.665074 0.116061 4.304983
H 4.144616 0.283779 5.270730
C 2.491601 -0.620212 4.219053
H 2.046998 -1.024036 5.130366
C 1.858014 -0.850472 2.994398
C 0.559382 -1.634877 2.997219
H 0.283535 -1.807900 1.948196
C 4.252197 1.074019 0.667904
H 3.955407 0.461447 -0.195962
C 2.563732 -1.603816 -3.662178
C 2.021154 -2.599939 -4.503462
C 2.681361 -2.915486 -5.694818
H 2.254681 -3.676932 -6.350497
C 3.854111 -2.275452 -6.067937
H 4.353223 -2.533598 -7.003291
C 4.385394 -1.300417 -5.234047
H 5.311961 -0.803519 -5.520623
C 3.763291 -0.948855 -4.033544
C 4.376037 0.143073 -3.174068
H 4.098237 -0.081044 -2.133614
C 0.724282 -3.321579 -4.194653
H

C

C

H

H

H

C

H

H

H

C

H
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.958442
.814680
.863195
.936058
.043699
.667585
.539739
.208618
.966207
.989623
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.392173
.499912
.900291
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.932170
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.811469 O
.180417 2
.493306 2
.611415 3
.488747 4
.198997 2
.631659 3
.335533 3.
.217146 -1.
.438199 -1.
.803951 -2.
.263361 -3.
.601835 -4.
.951211 -5.
.506003 -4.
.006097 -5.
.055565 -3.
.199111 -3.
.680299 -2.
.141067 -1.
.690638 -0.
.474719 -3.
.550020 -2.
.031241 2.
.509018 2
.001323 2
.145075 1
.245630 3
.483637 4
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.391106 1.
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.125797
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.936945
.693425
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.020090
.051539
.250018
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.124269
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652830
965980
633641
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