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Table S1. Selected structural parameters for singlet and triplet states of {Im-[Co'"/(corrin)]-O-O-
CH;}* model complex.

S() Sl Tl

Bond Distances, A

Co-O 1.929 1.971 2.001
Co-Ny, 2.033 1.901 2.529
Co-Ny, 1.889 1.904 1.889
Co-Np, 1.945 1.952 1.939
Co-Ny; 1.944 1.961 1.950
Co-Ny4 1.885 1.907 1.886
0-0 1.441 1.351 1.403
O-Ccns 1.426 1.451 1.434
Bond Angles, deg
Njp-Co-O 174.1 175.2 179.2
Co-0-O 114.9 116.3 116.1
0-0-Ccys 108.1 109.3 108.1
N;;-Co-Ny; 173.1 172.7 169.1
N3-Co-Nayy 172.3 172.6 173.4
Torsion Angles, deg

N51-N5p-Ny3-Noy -4.5 -3.1 -5.3

N;;-N5;-N,;3-Co -1.3 -1.2 -6.2

Cy¢-Co-0-0 -22.8 -44.8 4.1

Co-0-0O-Ccps -107.2 178.3 -178.6




Table S2. The ten lowest vertical singlet and five lowest vertical triplet electronic transitions for
Im-[Co"(corrin)]-O,Me" model complex based on the TD-DFT/BP86/TZVPP calculations.

E(eV) A(nm) f % Character
Singlet states
S 1.89 6559 0.0040 94 125126 H—-L potdy, — m*
S, 214 5780 0.0017 91 125 > 127 H->L+1 potdy, = 6*(d.)
S3 237 5227 0.0291 81 124 > 126 H-1->L ntdy,+po —> ¥
13 122126 H3->L pot dytn — *
Ss 247  501.8 0.0102 68 124 > 127 H-1->1L+1 ntdy,+po — 6*(d2)
12 123 - 127 H-2—>L+1 mH[dy,*dy,] +po = 6*(dy2)
10 125 —»128 H—>L+2 potdy; = dyyn
Ss 253  489.6 0.0007 76 125> 128 H—>L+2 potdy, = dyyn
12 122 » 127 H-3—> L+l pot di A1 — 6*(dy2)
Se  2.62 4735 0.0188 61 123 > 126 H2->L mt[dy,tdy,] +po - T*
S; 265 4674  0.0066 63 123 5> 127 H-2—> L+l nH[dy+dy,] +po = 6*(d,2)
12 125 >129 H—>L+3 potdy, —> *
S¢ 270 4585 0.0107 49 125129 H—->L+3 potdy, —» n*
15 121 > 126 H-4->L pot[dxayotdy,]+m — m*
Se 274 4517  0.0105 52 121 > 126 H4-L potldayotdy,JHn — 7>
23 125 >129 H-—>L+3 potdy, —> n*
S 279 4449  0.0613 37 122126 H-3->L pot dytm — *
32 124 > 128 H-1->L+2 nt+dy,+po — dyy-n
Triplet states
T, 145 8571 49 1255127 H->L+1 potdy, = o*(d)
T, 170 7279 47 1255126 H—-L potdy, — m*
T, 198  625.1 22 124 > 127 H-1->1L+1 n+dy,+po — 6*(d2)
15 125 > 128 H—>L+2 potdy; — dyyn
T, 200 6212 25 125 > 128 H—->L+2 potdy, = dyyn
12 124 » 127 H-1 > 1L+l mHdy,Tpo —> 6*(d2)

Ts 2.03 611.4 46 124 - 126 H-1->L ntdy, po > 1*




Table S3. The ten lowest vertical singlet and five lowest vertical triplet electronic transitions for
Im-[Co"l(corrin)]-O,Me™ model complex based on the TD-DFT/wB97x/TZVPP calculations.

S

Sz

S3

S4

Ss

Se

S7

Sg
So

T,

T,

T;
Ty

Ts

E(eV) Anm) f % Character
Singlet states
232 5333 0.0001 32 124 - 128 H-1 > L+2 [potdy,J+m — o*(d,)
17 122 5128 H3->L+2  potdy, = 6*(d,n)
262  473.1  0.0000 26 119 - 128 H-6 - L+2 Ayt mm — 6*(d,)
17 120 » 128 H-5—>L+2 T+ potdy.] = 6*(d)
3.11 3993  0.0116 37 116 > 129 H-9 > L+3 dya.yotcorr — dyy-n
22 118 > 129 H-7—L+3 dyoyotn > dyy-n
10 117 > 129 H-8—>L+3 corr+ dyp.yotm —> dyy-n
3.19 3889 0.1484 79 1255126 H-L n— n*
341 3641 0.0004 27 124 > 129 H-1->1+3 [dy,tpol+n — dyy-n
13 1225129 H-3 5143 po+dy, = dyyn
3.69 3356 0.0006 31 1195129 H-6 5 L+3  dtmm — dyyn
21 120 > 129 H-5 > L+3 n+[potds,] = dyy-n
374 3311 0.0011 40 116 > 128 H-9 - L+2 dya.yotcorr = c*(d)
21 118 > 128 H-7—>L+2 dayotn = 6*(dy)
10 117 > 128 H-8 > L+2 corr+ dyo.yotm — 6*(d,2)
416  298.0 0.0440 75 1255128 H-—>L+2 T — 6*(d,)
424 2927  0.2061 40 124 > 126 H-1->L [dy,+poltn — n*
28 1255129 H->L+3 T —> dyyn
18 1255127 H-L+l >t
431  288.0 0.0566 49 1255129 H-—L+3 1 —> dyyn
18 124 > 126 H-1->L [dy,tpoltm — *
Triplet states
1.46 8493 16 124 128 H-1->L+2 [potdy,J+7 — o*(d,)
8 122 > 128 H-3 > L+2 potdy, = 6*(d)
1.80  687.0 13 119 > 128 H-6 > L+2 dyHmim — 6*(d,)
8 120 > 128 H-5—>L+2  m+[potdy,] = 0*(d,)
204  608.7 10 124 > 129 H-1—>L+3 [pot+dy,]+m — dyy-n
223 556.1 17 116 > 128 H-9 - L+2 dxayateorr — 6*(dy)
8 118 > 128 H-7—>L+2 dyyotn = 6*(dp)
229 5416 39 125> 126 H—->L n—> 1t




Table S4. The ten lowest, vertical singlet and triplet electronic transitions for Im-[Co!(corrin)]-
O,Me" model complex based on the TD-DFT/LB94/TZ2P calculations (geometry of complex
was optimized at DFT/BP86/TZVPP level).

Sy

Sz

S3
S4
Ss
Se

S7

Ss
So

T,
T,

Ts

T4
Ts

E(eV) AMnm) f % Character
Singlet states

196 6329 0.0005 75 1255126 H-L potdy, = 6*(d,)

20 124 126 H-1->L T — 6*(dy)
201 6182 0.0093 73 124 > 126 H-1->L T —> o*(d,)

16 1255126 H-L potdy, = 6*(d,0)
210 590.1 0.0156 85 1255127 H-—>L+1 potdy, — n*
235 5281 0.0162 80 123 5126 H2->L nt[dg+po] = 0*(d22)
236 5243  0.1264 82 124 > 127 H-1 - L+1 n—> 1t
251 4932  0.0018 71 1255128 H—->L+2 potdy, = dyyn

22 1225126 H-3->L [dwtpoltn — 6*(d2)
252 4913  0.0038 93 124 5128 H-1->L+2  m—dgyn
259 4789  0.0690 78 123 > 127 H-2-> L+l T+[dypo] > T*
269 4612  0.0057 50 1225126 H-3->L [dxtpoltm — 6*(dz)

16 122 > 127 H-3 > L+l [deHpol+n — T*
273 4540  0.0387 59 122 —» 127 H-3 > L+1 [dwtpoltn — n*

13 1225126 H-3-5L [dytpoltn — 6*(d2)

Triplet states

149 8305 98 125126 H-L potdy, = o*(d,)
1.82  683.1 77 124 5126 H-1->L T —> c*(dy)

14 125> 127 H—L+1 potdy, — m*
1.87  664.0 81 1255127 H->L+1 potdy, = n*

15 124 5126 H-1—>L T — 6*(d,)
199 6227 96 124 - 127 H-1 > L+l n— n*
201 6183 82 123 > 126 H-2->L nt[dx+po] > 6*(d2)
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Figure S1. Molecular geometry of {Im-[Co'"l(corrin)]-O-O-CH3}" model complex.



Singlet S,, UHF(BS) Triplet T, Superimpose S,/T,

Figure S2. Optimized geometries of {[Co"(corrin)]-O-O-CH;}* model complex at frozen Co-O
distance equal to 2.30 A for a) ground state S, (calculations with broken symmetry UHF wave
function), b) lowest triplet state T}, c) superimpose of geometries Sy and T (black - Sy geometry,
blue - T, geometry).
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Figure S3. Composition of two lowest occupied molecular orbitals H and H-1 (in %) of the {Im-
[Col(corrin)]-O-O-CH;} * complex at BP86/TZVPP level of theory.
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Figure S4. Key low-energy singlet (S1, S2, S3) and triplet (T1, T2) vertical excitations of {Im-
[Colll(corrin)]-O-O-CH3}+ model complex calculated using TD-DFT/LB94/TZ2P level of
theory (ground state geometry of complex was optimized at DFT/BP86/TZVPP level).
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Figure S5. Bond dissociation curves for the {Im-[Co™(corrin)]-O-O-CH3}* complex computed at BP86/TZVPP level of theory by
systematically stretching Co-O and O-O bond. a) along Co-O bond b) along O-O bond



