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Fig. S1: UV-Vis spectra showing the oxygenation of Ib to Il (solid line) by bubbling O
through the solution of 1b (dotted line, 2.9*10™ mol/l) in methanol.



Table S1: Computed energy contributions (in atomic units) used to obtain relative free energies G (in kcal mol™)
and magnetic properties of all species discussed in the text.

Species GegaLvpisve/GU  DGgyr/QU®  Eggyprzve/AUP  G*gavprzve/aAus  Gia/kcalmol' J/em-1d  <alp>®
1 -4195.60056 0.31044 -4197.35914 -4197.04870 0.0 25.0 0.24
TS1 -4195.56551 0.31172 -4197.33120 -4197.01949 18.3 -1325.4 0.54
2 -4195.60553 0.31473 -4197.37254 -4197.05781 -5.7 -23.5 0.13
TS2 -4195.58272 0.30871 -4197.34045 -4197.03175 10.6 251.1 0.15
3 -4195.75172 0.31483 -4197.51234 -4197.19750 -93.4 -521.8 0.23
TS3 -4195.59967  0.30969 -4197.36128 -4197.05159 -1.8 -845 0.21
4 -4195.64395 0.31271 -4197.40890 -4197.09619 -29.8 -307.2 0.26
THA -4195.56457 0.30689 -4197.32116 -4197.01427 21.6 -38.0 0.21
5 -4195.66128 0.31292 -4197.42523 -4197.11231 -39.9 530.1 0.04
TS5 -4195.57355  0.30669 -4197.33293 -4197.02623 14.1 -516.6 0.31
6 -4195.59091  0.30904 -4197.34809 -4197.03906 6.1 534.1 0.24
TS6 -4195.63820  0.31198 -4197.39824 -4197.08625 -23.6 -166.0 0.22
TS7 -4195.55689  0.30944 -4197.30342 -4196.99398 34.3 -241.6 0.62
7 -4195.56043  0.30960 -4197.31375 -4197.00415 28.0 -332.1 0.35
TS8 -4195.53386  0.30495 -4197.28254 -4196.97760 44.6 -3366.1"  1.00
TS9 -4195.60805  0.30862 -4197.36248 -4197.05385 -3.2 285.1 0.04
4ClO, -4195.66999  0.31918 -4958.43118 -4958.11200 0.0

TS9ClO, -4955.17452 0.31666 -4958.41677 -4958.10011 7.5

aThermal corrections to G(298.15) computed at the B3LY P/SVP+COSMO level; ® Total energies of single point
caculations at the B3LY PITZVP+COSMO level; © Ega verzve + DGeor; @ Spin coupling constant computed
according to eq. 2 (see text); © Overlap integral of the magnetic orbitals; " magnetic coupling constant involving

aclosed-shell singlet solution, no bs wave function found.



Cartesian coordinates of stationary points optimized at the B3LY P/ISVP+COSMO level

1

Cu 1.61461 -0.85358 -0.31123
Cu -1.61266 -0.85748 -0.30229
O -0.00278 -0.14430 -1.24580
O -0.00038 -1.57309 -1.24782
N -2.77387 -2.48741 -0.17821
N 2.74820 0.58117 0.53775
N -2.75382 0.58236 0.52760
N  2.78545 -2.47855 -0.20727
C 0.00177 4.34899 -0.75866
C -0.00259 1.86593 0.53872
C 1.20974 3.72877 -0.43479
C -1.20830 3.72892 -0.44242
C -1.21883 2.46971 0.18956
C 1.21581 2.46922 0.19646
C -2.50806 1.84545 0.51015
C 2.50238 1.84425 0.52662
C 4.05562 0.15618 1.07548
C -4.06286 -2.35915 0.54590
C -4.72257 -1.00338 0.31185
C 4.06804 -2.35720 0.52931
C 4.72422 -0.99501 O0.32417
C -4.06778 0.16205 1.05328
H -0.00420 0.95052 1.13128
H 2.15684 4.21885 -0.67373
H 0.00337 5.32382 -1.25026
H -2.15373 4.21956 -0.68672
H 3.31796 2.53551 0.79311
H -3.32493 2.53770 0.76997
H -5.75881 -1.06855 0.67910
H -4.79351 -0.78643 -0. 76851
H -3.90792 -0.12746 2.10641
H -4.74396 1.03194 1.05625
H 3.88178 -0.15083 2.12143
H 4.72911 1.02775 1.10208
H 4.80685 -0.76113 -0. 75180
H 5.75631 -1.06157 0.70267
H 2.97311 -2.71345 -1.18792
H -2.95251 -2.74114 -1.15581
H -4.73774 -3.16989 0.22981
H -3.86018 -2.49890 1.61813
H 3.85743 -2.51627 1.59732
H 4.74910 -3.15938 0.20475
H 2.24553 -3.27153 0.15147
H -2.23238 -3.27051 0.19934
TS1

Cu 1.56615 -0.84142 -0.25651
Cu -1.57616 -0.85056 -0.25671
O -0.00222 0.20117 -0.54928
O 0.00176 -1.65663 -0.98222
N -2.87571 -2.35226 -0. 46547
N 2.76498 0.53240 0.61567
N -2.75939 0.54753 0.61387
N  2.86343 -2.34173 -0. 48744
C 0.01594 4.14975 -0.98248
C 0.00825 1.79930 0.57253
C 1.22908 3.56583 -0.60045
C -1.20155 3.57124 -0.60106
C -1.22180 2.39905 0.16219
C 1.24096 2.39295 0.16395
C -2.51452 1.80872 0.53383
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