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Table S1. Electronic energies of stationary points in catechol dioxygenation mechanism, with LN4H, ligand, obtained using

S12h/TZ2P//S12g/TZ2P level of theory, relative to the ground state of the initial complex (0).

L=LN4H, First part of the reaction Extradiol path Intradiol path

structure 0 1 2 TS,;3 3 TS34 i TS4se Se  TSs¢e product | TSus; 5i TSs¢; product
LS 17.34 1571 39.42 31.82 2049 27.80:31.91 1491 2355 1193 {3228 130 1.07 -3.06
IS 11.21 9.19 30.28 26.21 15.77 23.42 :40.53 2.89 1443 -1.82 :41.42 1423 0.62 -16.81
HS 0.00 -0.99 16.56 10.75 6.33 29.80:19.84 3.01 1237 -16.64 2286 -8.10 -691 -31.63

Table S2. Electronic energies of stationary points in catechol dioxygenation mechanism, with LN4Me, ligand, obtained using

S12h/TZ2P//S12g/TZ2P level of theory, relative to the ground state of the initial complex (0).

L=LN4Me, ; First part of the reaction Extradiol path Intradiol path

structure 0 1 2 TSy; 3 TS34 | TSsse Se TSs¢e product i TS;s; Si TSs6; product
LS 18.04 15.76 50.86 41.22 3443 38.34:38.76 24.27 28.72 15.44 3791 5.16 7.86 0.45

IS 11.48 9.70 5630 30.15 21.54 30.75:23.15 994 1590 2.09 46.16 1630 5.53 -12.90
HS 0.00 -0.85 2228 16.89 1432 35.45:23.55 10.10 17.60 -12.89 {2538 -452 152 -27.88
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Table S3. Electronic energies of stationary points in catechol dioxygenation mechanism, with LN4H, ligand, obtained using SSB-

D/TZ2P//S12g/TZ2P level of theory, relative to the ground state of the initial complex (0).

L=LN4H, | First part of the reaction Extradiol path Intradiol path

structure : 0 1 2 TS,; 3 TS;34 i TS4se Se TSs¢e product ;| TSys; Si TSs¢;  product
LS 3.65 1.64 1290 1430 947 11.02:930 -443 252 -5.84 8.66 -15.25 -17.37 -19.40
IS 474 243 10.57 13.42 578 7.17 {-0.18 -13.25 -593 -6.09 -0.11 -21.71 -22.90 -19.65
HS 0.00 -1.81 521 591 482 22.15:198 -12.81 -527 -1581 :4.02 -20.61 -22.57 -29.37

Table S4. Electronic energies of stationary points in catechol dioxygenation mechanism, with LNyMe, ligand, obtained using SSB-

D/TZ2P//S12g/TZ2P level of theory, relative to the ground state of the initial complex (0).

L=LNsMe, : First part of the reaction Extradiol path Intradiol path

structure 0 1 2 TS;; 3 TS34 i TSyse Se TSs¢e product i TSys; Si TSss; product
LS 249 0.02 21.77 2340 21.56 20.70 : 13.80 1.89 546 -3.21 13.03 -12.21 -12.63 -16.77
IS 421 2.84 1340 17.06 998 1243 :3.92 -7.51 -594 -2.84 3.15  -21.15 -17.00 -16.40
HS 0.00 -2.44 989 10.13 953 26.17:4.78 -7.16 -1.17 -1292 546 -19.10 -17.87 -26.48

sS4



Table S5. Electronic energies of stationary points in catechol dioxygenation mechanism, with LNy4H, ligand, obtained using MO6-

L/TZ2P//S12g/TZ2P level of theory, relative to the ground state of the initial complex (0).

L=LNyH; | First part of the reaction Extradiol path Intradiol path

structure : 0 1 2 TS,; 3 TS;34 i TS4se Se TSs¢e product | TSys; Si TSs¢i  product
LS 6.58 5.69 1544 14.72 10.09 11.79 110.92 -3.08 4.86 -3.94 10.68 -20.78 -22.12 -18.08
IS 9.87 855 13.01 16.58 9.00 9.40 (0.75 -11.89 -2.60 -7.08 1.27 -26.84 -26.82 -21.22
HS 0.00 -0.60 5.00 540 350 18.65:2.54 -1196 -3.76 -2035 :5.01 -2637 -2691 -34.49

Table S6. Electronic energies of stationary points in catechol dioxygenation mechanism, with LN4;Me, ligand, obtained using MO6-

L/TZ2P//S12g/TZ2P level of theory, relative to the ground state of the initial complex (0).

L=LNsMe, : First part of the reaction Extradiol path Intradiol path

structure 0 1 2 TS;; 3 TS34 i TSyse Se TSs¢e product i TSys; Si TSss; product
LS 567 4.11 24.02 26.13 2372 2231:16.76 5.00 875 -145 14.87 -17.70 -16.73 -15.59
IS 972 936 1521 22.01 14.60 16.68 582 -491 -195 -3.71 520 -25.67 -20.03 -17.85
HS 0.00 -1.07 10.89 1096 9.75 23.17:627 -492 131 -17.04 739 -23.84 -2098 -31.18
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Table S7. Electronic energies of stationary points in catechol dioxygenation mechanism, with LN4H, ligand, obtained using

MVS/TZ2P//S12g/TZ2P level of theory, relative to the ground state of the initial complex (0).

L=LNyH, | First part of the reaction Extradiol path Intradiol path

structure ; 0 1 2 TS,; 3 TS;3s i TS4s. 5Se TSs¢e product | TSys; Si TSs¢;  product
LS 10.13 9.17 8099.92 2276 14.87 16.63 :15.00 -0.42 737 3.11 12.59 -15.30 -17.18 -11.78
IS 10.42 9.74 18.59 22.60 12.47 12.04 :3.56 -11.33 -143 -0.06 1.03  -22.82 -21.82 -14.95
HS 0.00 -0.21 11.22 8.64 6.04 24.04:594 -1142 -3.16 -16.11 5.68 -22.38 -22.04 -31.00

Table S8. Electronic energies of stationary points in catechol dioxygenation mechanism, with LN4sMe, ligand, obtained using

MVS/TZ2P//S12g/TZ2P level of theory, relative to the ground state of the initial complex (0).

L=LN4Me, i First part of the reaction Extradiol path Intradiol path

structure 0 1 2 TS,; 3 TS;3s4 | TS4se Se TSs¢e product ;| TSys; Si TSs¢i  product
LS 879 7.81 37.85 35.92 32.02 29.63 :20.45 7.47 13.86 4.30 16.71 -11.84 -13.12 -10.59
IS 10.01 11.86 21.41 2692 16.66 20.80:7.42 -397 -0.01 2.52 541 -22.07 -19.87 -12.37
HS 0.00 -1.71 18.12 14.88 1337 2858 :8.00 -3.88 199 -13.71 691 -19.58 -16.92 -28.60
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Table S9. Selected average bond lengths (A) of [Fe(LN4H,)Cl,]*, [Fe(LNsMe,)Cl,]" and [Fe(LN4Me,)Cat]*.

Bond Fe-N Fe- Np,, Fe-Cl
[Fe(LN4H,)CL,]* DFT 2248 2.168 2270

X-ray 2.189 2.094 2.289

Bond Fe-N Fe- Npy, Fe-Cl
[Fe(LN4Me,)Cl,]" DFT 2284 2.165 2.268

X-ray 2.228 2.116 2.248

Bond Fe-N Fe- Npy, Fe-O
[Fe(LN4Me,)Cat]" DFT 2.294 2.150 1.950

X-ray 2222 2.105 1.909
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