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Figure S1: X-band CW EPR spectra (140 K) of [Cu(acac);] in the presence of increasing ratios
of imidazole; a) 1:0, b) 1:1, ¢) 1:2, d) 1:5, e) 1:10, f) 1:20, g) 1:30, h) 1:40 and 1) 1:50.
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Figure S2: Experimental (black) and simulated (red) X-band CW EPR spectra (298 K) of
[Cu(acac),] recorded with a Cu:Im ratios of a) 1:0 and b) 1.10. The deconvoluted simulation
of b), shown in the green and blue traces, is due to 45.5% [Cu(acac),] (green) and 54.5%
[Cu(acac),Im] (blue). The spectra were recorded in a CHCIl;:DMF (1:1) solvent. The

simulation parameters are listed in Table 2 (main paper).

Comment on the DFT energies & basis sets used:

Despite the excellent agreement between experimental data and theoretical prediction for the
trans-equatorial coordination complex, the latter is predicted to lie ca. 23 kJ mol™ higher in
energy than the frans-axial coordination complex. We ascribe this discrepancy to the fact that
functional (PBEOQ) and especially basis set used (EPRII for the light weight p-block elements
and core-property CP for Cu) are designed to predict EPR-related properties (g-tensor and

hyperfine coupling) rather than relative energies.
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Figure S3: Q-band CW 'H ENDOR spectra (10 K) of protic [Cu(acac),Im;] (black) and
deuterated [Cu(acac),(Im-dy),] (blue) in CDCIl;:DMF-d7 (1:1) recorded at the field positions
corresponding to g = 2.300, 2.100, 2.060, indicated besides each spectrum. The imidazole
derived "H ENDOR resonances are highlighted with the arrows.
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Figure S4: Experimental (black) and simulated (red) X-band Davies 'H and '*N ENDOR
spectra (10 K) of the [Cu(acac),Im;] adduct dissolved in dry CDCl3;:DMF-d; (1:1), recorded at
g = 2.111. The deconvoluted simulated contributions are as follow: imino N° (blue), H**

(green), H® (orange), H' (magenta).

S5



v-v [/ MHz

Figure S5: Experimental (black) and simulated (red) X-band '"H ENDOR spectra (10 K) of the
[Cu(acac),Im;] bis-adduct dissolved in dry CDCl;:DMF-d; (1:1), recorded at the two field
position corresponding to g = 2.316 and 2.157 (see Figure 5, main paper). The deconvoluted

simulated contributions are as follow: H** - H** (blue), H> (green), H"' (orange).
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Figure S6: X-band CW EPR recorded a) 140 K and b) 298 K of [Cu(acac),] in the presence of

increasing molar ratios of 2-methyl-imidazole (Im-2).
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Figure S7: X-band CW EPR recorded at a) 140 K and b) 298 K of [Cu(acac);] in the presence

of increasing molar ratios of 4(5)-methyl-imidazole (Im-3).
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Figure S8: X-band CW EPR recorded at a) 140 K and b) 298 K of [Cu(acac);] in the presence

of increasing molar ratios of benzimidazole (Im-4).

2é0 I 2;0 l ZéO l 260 l 360 ‘ 3%0 BéO 350 3&0 SéO
Magnetic Field / mT
Figure S9: Experimental (black) and simulated (red) X-band CW EPR spectra of a)
[Cu(acac);], b) [Cu(acac),(Im-4)], ¢) [Cu(acac),(Im-2)], d) [Cu(acac),(Im-3)], and e)
[Cu(acac),Im]. The spectra were recorded at 140 K in a CHCI;:DMF (1:1) solvent with a
Cu:Im-1,2,3.4 ratio of 1:5. The simulated spectra and parameters for a) and e) are shown in

Figure 1 and Table 1 (main paper).
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Cartesian coordinates of the geometry optimized complexes used for the DFT calculation

of g, A and nuclear quadrupole values

Cu(acac)Im

CARTESIAN COORDINATES
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Cis-mixed plane Cu(acac);Im;

CARTESIAN COORDINATES
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Trans-axial Cu(acac),Im;

CARTESIAN COORDINATES

TZoonrDooazZzoZzoorooooazornrsononon QDO onDoDnIDnODnoDToDQQ0QO00O0O0

O NN DN W

.022628
.011297
.391957
.050631
.521122
.268762
.599604
.256015
.475614
.991477
. 726616
.915863
.076544
.790091
.107014
.559279
. 762087
.657950
.167119
.503212
.657277
.028801
.261864
.132552
.970878
.045419
.961664
. 748440
.240015
.314856
.092524
.109295
.387842
.667353
. 798678
.284654
.381598
.175831
.284212
.176050
.995588
.455351
.837816
.585488
.416961
.322813
.073398

(ANGSTROEM)

.029356
.365641
.304716
.442668
.357976
.587806
.535130
.444292
.493014
.048678
.362083
.338728
.255414
.900422
.391171
.201075
.264512
.599600
.672522
.281309
.352881
.397946
.243201
.464736
.012062
.543109
.433308
.181386
.596601
.332181
. 746351
.241254
.905994
.899588
.057984
.210538
.579991
.592002
.365538
.187858
.619256
.342745
.039964
. 797755
.282406
.617125
. 785732

.009025
.434212
.420036
.402128
.419319
.248631
.225420
.497299
.291864
.203778
.970634
.469142
.165825
.959082
.254275
.014466
.018973
.233201
.213170
.010864
.011852
.465245
.229278
.261535
.866503
.445836
.859299
.201462
.239912
.279586
.330408
. 759627
.914727
.311239
. 751421
.429711
.423749
.043992
.284724
.310936
.787481
.847270
.310904
.172392
.330997
.496311
.147363

S11



Trans-equatorial Cu(acac),Im;

CARTESIAN COORDINATES
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