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charges, and total spin densities (TSD) for B-NFeN(25+1=5) molecule

M7 S1 FES B-NFeN B FEHSH

Table S1 Partial molecular orbitals occupation, natural electronic configuration, natural and Mulliken

State  Molecular orbital occupation Natural electronic configuration  Natural charge(e) = Mulliken charge(e) TSD(e)
£y @ 5b,3b,9a,6b24b,10a; 22, 45°9°30°844 0% (Fe) 0.774 0.328 1.511
' p1a9a,3b; 25M%32p%%8(N) -0.387 -0.164 1.244
sy & 1a,3b;9a,4b;10a;6b,11a, 4504135 754p" % 0.814 0.306 1.216
' j 8a,9a,6b, 25H%32p%4 -0.407 -0.153 1.392
54 & la5b9al0ai6by11a,7b, 4504335484004 1.044 0.352 3.614
' 3b,5h,9a, 2s1%5p>%7 -0.522 -0.176 0.193
R 1a;9a,3b16b,10a;11a;4b; 4503535854005 0.962 0.338 2.296
' B 3b9a,4b, 25H912p%%7 -0.481 -0.169 0.852
g ¢ 1a,9a;3b,10a,4b;6b,11a, 4504235754 p2 0% 0.800 0.272 1.004
' j 8a,3b,6b, 25H%32p%4 -0.400 -0.136 1.498
,5p, @ 1830192:60,10a:4b,7b; 450293580403 0.822 0.332 0.302
' 5b,30b,9a; 2516346 -0.411 -0.166 1.849
vp @ 3b;1a,9a:6b,10a;11a;4b; 450435724004 0.816 0.332 1.938
' B 9a,3b,108, 25189pp%t -0.408 -0.166 1.031
e @ 5b,9a;1a,6b,10a,4b;11a; 403835794004 0.806 0.340 2.178
1 [ 8a,9a;3b; 25H1pp% 48 -0.403 -0.170 0.910
5p, & 3bi9aila;10a:6b;11a,4b, 45035584008 1.046 0.340 2.674
2 [ 3b,9a2a, 2s191p> 0 -0.523 -0.170 0.666
5 @ 9a,3b,10a;6b,11a,4b;7b, 45038315564 p0.06 1.052 0.314 1.634
2 [ 8a3b9a; 251972p%%® -0.526 -0.157 1.183
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Table S2 Partial molecular orbitals occupation, natural electronic configuration, natural and Mulliken

charges, and total spin densities (TSD) for B-NFeN(25+1=3) molecule

State Molecular orbital occupation Natural electronic configuration Natural charge(e)  Mulliken charge(e)  TSD(e)
4, @ Ba:1a;5b,92:3b:6b;10a:22, 4521735854006 0.948 0.406 -0.540
' 8a;3b,5b,1a,9a,4b; 251%3op%%3 -0.474 -0.203 1.270
Sy O 8ay5h,1a,9a,3b:10a;4b,6b, 4500938834008 1.032 0512 1.018
' 3 8ay1a,5h,3b,4b;6h, 25+94p357 -0.516 -0.256 0.491
3y Baila5h,9a13b:10a:4b;11a 4504038834004 0.752 0.182 2.442
' B 8ay5h,1a,3b;9a,4b; 2s190p>4 -0.376 -0.091 -0.221
g4 @ Baila5h,9a,30,6b,10a 112 450753577400 0.944 0.440 0.724
' B 30,5b,8a;1a,9a,4b; 251920p%5 -0.472 -0.220 0.638
gy @ 8ay5h,9a;1a,60,10a;11a;7b, 4504438564204 0.968 0.318 1.400
' 3 3by1a,8a,5h,4b,9a; 251%32p%%® -0.484 -0.159 0.300
g4 & Ba9aula,10a:3b111a:5b:6b, 4507835094008 1.058 0.058 0.798
' B 8ayla,9a;3b;108;11a; 251926t -0.529 -0.029 0.601
g, Bai5h,3b:1a,92110,4b,6b, 4507535894006 0.824 0.370 1.834
' j 8a;5h,1a,3b,9a;6b, 25192pp% 48 -0.412 -0.185 0.083
yp @ 8ay5h,1a,92,60,3b,10a,7b, 4301738854006 1.006 0.390 -1.690
' 3 1a,8a,3b,5b,9a,4b; 251%32p%%3 -0.503 -0.195 1.845
yp. % B8a9:5b,30110a16b,11a,4b; 4502735664008 1.018 0.314 0.656
' B 1a,3b,5b,8a;9a,4b; 25194 -0.509 -0.157 0.672
g @ 8aila9ai5ho6b;10a:11a:2a, 45%423¢°59 004 0.965 0.368 0.642
' B 30,5b,8a;1a,9a,4b; 251%42p%5 -0.482 -0.184 0.679
s “ 8ay5h,9a;1a,3b;10a;11a,4b; 4503838564005 1.020 0.186 2.326
' 3 1a,8a,3b,4b,9a,23; 251%32p%%7 -0.510 -0.093 -0.163
P @ 8ay5b,9a;1a,3b,6b,10a;11a; 4503835844004 0.762 0.342 0.998
> 3 3b;5b,1a,8a,9a,4b; 25191 p> 46 -0.381 -0.171 0.501
g, Bai5h,12,92:3b16b;10a:4b, 4502031594005 0.810 0.400 0.628
> 3 8a;5b,1a,30,9a,4b; 25192pp% 48 -0.405 -0.200 0.686
g, 8a,3b,5b,9a,1a,10a; 11a,4b; 4504238414 p207 1.122 0.140 3.374
? B 1a,8a,5b,3b,9a;2a, 25-92pp% 63 -0.561 -0.070 -0.687
g, 8ay5b,9a,3b,60,10a;11a,7b, 4504635524003 0.989 0.358 1.460
> [ 1a,8a;30,5b,4b,9a; 251%62p%% -0.494 -0.179 0.270
g, @ Bai5bala;0a,30,10a:4b 112 4508°3(15564p0.05 0.710 0.074 1.968
> [ 8a;1a,3b,4b,9a;10a, 25H%1pp% 4 -0.355 -0.037 0.016
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Table S3 Partial molecular orbitals occupation, natural electronic configuration, natural and Mulliken

charges, and total spin densities (TSD) for B-NFeN(25+1=1) molecule

State  Molecular orbital occupation  Natural electronic configuration = Natural charge(e) = Mulliken charge(e) TSD(e)

|1y @ B8ai5byla;0a30,10a,6b, 450%83("%94 002 0.542 0.316 0.0
' 3 8a;5h,1a,9a,3b,10a,6b, 251910p%% -0.271 -0.158 0.0

gty B8ai5by1a;3019a,6b,4b; 450983594007 0.924 0.502 0.0
' 3 8ay5b,1a,30,9a,6b,4b; 25192033 -0.462 -0.251 0.0

iy @ B8ai5by1a;0a;3b14b;10a; 4500837334004 0.600 0.400 0.0
' B 8a5b,1a,9a,3b;4b;10a; 251978 -0.300 -0.200 0.0

1p, @ 5bla;8a13b;9a,4b110a; 450423884005 0.688 0.228 0.404
1

/3: 8a;5b,1a,9a,3b;10a;11a; 251%00p%4 -0.344 -0.114 -0.202
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Table S4 Symmetry Transformation properties for orbital of D, point group

Doy Fe N
b s, d,? s
1, (de, dyz)

4, (A", dy)

=" [ [
1, (P Py) (P Py)
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Table S5 Partial molecular orbitals occupation, natural electronic configuration, natural and Mulliken

charges(e), and total spin densities (TSD) for TS-FeN,

State Molecular orbital occupation Natural electronic configuration  Natural charge(e) = Mulliken charge(e) TSD

1, ¢ 5b1a02i3b,4b:108, 45%1%3d" #4p* % 0.576 0.378 0.0
' B 5byla9a;3b,4b;108; 251919336 -0.288 -0.189 0.0

pp. @ 5belas3bioal0adblla; 452183723003 0.748 0.266 2.280
' p 5byla,9a,30,108; 251919336 -0.374 -0.133 -0.140

,op, O Bbala;3bi92110a,4b;11, 4522335040 % 1.102 0.362 2.400
' B 5by1a,9a,30,108; 251872363 -0.551 -0.181 -0.200

g @ 5D23biSaila;10a111a:6b4b, 45%43d%¢74p% % 0.860 0.300 2.560
1

/3 3b,9a;1a,10a; 251890358 -0.430 -0.150 0.720




