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Table S1. Relative energies (in kJ/mol) for the best structures calculated with two basis set,
def2-SV(P) (SV) and def2-TZVPD (TZ) (the latter single-point energy calculations on the
def2-DSV(P) structures). Energies that change by more than 20 kJ/mol are marked in bold
face and the corresponding spin populations are shown in Table S2.

E,  Structure TPSS r’SCAN
SV TZ SV TZ
Ei Fe2+N2 31.0 394 39.1 455
Fe6+N2 00 00 00 0.0
Fe2-N2 31.1 473 429 595
Fe6-N2 241 293 603 75.0

E> Fe2+N2 H6S 478 448 115 7.6
C2 191.6 201.8 126.1 128.1

Fe6+N2 H2F 76.2 719 44.8 40.1
Fe2-N2 H6S 62 25 00 0.0
C2 1843 193.8 1242 1344

Fe6-N2 H2F 00 00 178 172
E; Fe2+N2 S6M 58.6 91.7 30.6 27.6
353 1109 1113 635 574

C3  250.8 261.0 156.2 153.8

Fe6+N2 S2S5  74.1 66.7 982 984
Fe2-N2 So6M 00 0.0
353 784 834 477 475

C3 2274 2245 153.6 142.2

Fe6-N2 S28S 00 00 294 28.6
E4 Fe2+N2 S6S 757 60.7 47.0 5.2
Fe6+N2 S2S  80.7 77.3 685 53.9
Fe2-N2 S6S 351 155 00 0.0
3523 32.0 13.6 474 642

C3 2023 229.6 67.7 14.0

Fe6-N2 S28S 00 0.0 10.7 35




Table S2. Mulliken spin populations obtained with the def2-SV(P) (SV) and def2-TZVPD
(TZ) basis sets (the latter single-point energy calculations on the def2-DSV(P) structures) for
the four structures for which the relative energies change by more than 20 kJ/mol in Table S1.
For the Ejs state, the BS state changes from BS14 to BS147. For the other three, several spin
populations change by more than 1 e (marked in bold face), indicating that the electronic
structure has changed extensively.

E, Structure DFT def2-SV(P) def2-TZVPD
Fel Fe2 Fe3 Fe4 Fe5 Fe6 Fe7 Mo Fel Fe2 Fe3 Fe4 Fe5 Fe6 Fe7 Mo
Es Fe6+N2 S2S TPSS  -3.2 23 25-32 24 1.2 1.0 0.5 -3.0 3.5 24-2.7 2.7 1.5-0.5-0.7
E4 Fe2+N2 S6S r’SCAN -3.7 2.7 3.2 33-32 24-31-06 -34 44 24 35-37 1.0-3.5 25
Fe2-N2 C3 TPSS 3.1-3.0-34-34 29 3.1 28-0.8 3.0-3.0-3.2-34 29 3.7 0.8-1.1
2SCAN 3.7-23-31-32 33 03 3.1-14 3.0-42-26-3.8 3.6 1.0 3.6-3.4

Table S3. N»>-binding energies (AEn: in kJ/mol) for the best structures calculated with two
basis set, def2-SV(P) (SV) and def2-TZVPD (TZ) (the latter single-point energy calculations
on the def2-DSV(P) structures). Binding energies for the other complexes can be obtained by
summing AEN: in this table with the relative energies in Table S1.

En Structure TPSS  r2SCAN

Bl B2 Bl B2

Ei Fe6+N2 1.9 12.7 -1.7 7.4

E, Fe6-N2 H2F -10.9 -18.0 34.553.2

E; Fe2-N2 S6M 9.623.0
Fe6-N2 S2S -45.5-34.5

E4 Fe2-N2 S6S -18.5 -7.0
Fe6-N2 S2S -50.9 -33.4




