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Fig. S1 'H NMR spectrum of 1 in CD,Cl, at room temperature
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Fig. S2 'H NMR spectrum of 2 in CD,Cl, at room temperature
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Fig. S3 '"H NMR spectrum of 3 in CD,Cl, at room temperature
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Fig. S6 '"H NMR spectrum of 6 in CD,Cl, at room temperature
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Fig. S7 'H NMR spectrum of 7 in CD,Cl, at room temperature
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Table S1 Molecular orbital compositions (%) for 1 in CH,Cl, media at
PBE1PBE/6-31G**/LANL2DZ level

Contribution (%)

Orbital Main bond type
Fe Cp PPh, Cu fptzH

LUMO+10 n*(PPhy) 6.49 9.04 67.8 4.77 11.9
LUMO+8 n*(PPhy) 9.07 11.8 658 865  4.69
LUMO n*(fptzH) 0.43 0.0001 259 170 953
HOMO d(Fe)+d(Cu)+n(PPh,) 33.0 11.6 330 205 191
HOMO-1 d(Fe) 771 19.5 2.37 080 0.9
HOMO-2 d(Fe)+d(Cu) 48.4 12.7 225 143  1.08

Table S2 Molecular orbital compositions (%) for 2 in CH,Cl, media at
PBE1PBE/6-31G**/LANL2DZ level

Contribution (%)

Orbital Main bond type

Fe Cp PPh, Cu fptz
LUMO+8 n*(PPhy) 150 154 615 4.00 2.40
LUMO+7 n*(PPhy) 22.9 17.2 534 3.27 1.89
LUMO+6 d(Fe)+n*(PPhy)+n*(Cp) 339 223 380 3.02 0.67
LUMO *(fptz) 046 067 5.02 5.29 88.4
HOMO d(Cu)+n(PPh,) 122 620 39.8 326 850
HOMO-1 d(Fe) 69.8 189 4.20 4.96 2.00
HOMO-2 d(Fe) 65.8 7.30 4.48 4.86 7.38
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Table S3 Molecular orbital compositions (%) for 3 in CH,Cl, media at
PBE1PBE/6-31G**/LANL2DZ level

Contribution (%)

Orbital Main bond type
Fe Cp PPh, Cu m-fptzH

LUMO+10  d(Fe)+n*(PPhy)+n*(Cp) 32.8 243 381 371 1.08
LUMO+8  d(Fe)+n*(PPhy)+n*(Cp) 352 213 228 467 16.1
LUMO m*(m-fptzH) 009 048 268 171 951
HOMO d(Fe)+d(Cu)+ n(PPh,) 323 115 330 210 213
HOMO-1  d(Fe)+n(Cp) 771 255 238 0.83 0.20
HOMO-2  d(Fe)+n(PPh,) 490 138 218 142 1.19

Table S4 Molecular orbital compositions (%) for 4 in CH,Cl, media at
PBE1PBE/6-31G**/LANL2DZ level

Contribution (%)

Orbital Main bond type
Fe Cp PPh, Cu m-fptz

LUMO+8  x*(PPh,) 13.6 145 64.9 4.18 2.83
LUMO+7  z*(PPhy) 24.8 17.7 51.3 3.45 2.76
LUMO+6  d(Fe)+n*(PPhy) 33.0 218 41.5 3.03 0.62
LUMO *(m-fptz) 0.53 0.70 5.19 5.11 88.5
HOMO d(Cu)+n(PPh,) 116 107 401 327 211
HOMO-1  d(Fe) 687 188 456 565 231
HOMO-2  d(Fe) 57.7 15.1 2.40 3.23 21.6
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Table S5 Molecular orbital compositions (%) for 5 in CH,Cl, media at
PBE1PBE/6-31G**/LANL2DZ level

Contribution (%)

Orbital Main bond type
Fe Cp PPh, Cu p-fptzH

LUMO+10 «*(PPhy) 30.2 22.7 417 429 1.11
LUMO+8  d(Fe)+n*(PPhy)+n*(Cp) 355 219 259 536 11.4
LUMO n*(p-fptzH) 007 037 250 154 955
HOMO d(Fe)+d(Cu)+ n(PPh,) 320 115 329 214 221
HOMO-1 d(Fe) 77.2 196 227 0.78 0.18
HOMO-2  d(Fe) 491 139 213 145 1.25

Table S6 Molecular orbital compositions (%) for 6 in CH,Cl, media at
PBE1PBE/6-31G**/LANL2DZ level

Contribution (%)

Orbital Main bond type
Fe Cp PPh, Cu p-fptz

LUMO+8 n*(PPhy) 22.1 18.0 536 4.14 2.08
LUMO+7 n*(PPhy) 23.4 15.8 532 450 3.04
LUMO+6 n*(PPhy) 21.1 17.6 576 277 0.89
LUMO m*(p-fptz) 052 068 259 492 679
HOMO d(Cu)+n(PPh,) 120 620 411 329  7.83
HOMO-1  d(Fe) 688 187 471 558 221
HOMO-2 d(Fe) 65.8 17.3 477 495 7.19
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Table S7 Molecular orbital compositions (%) for 7 in CH,Cl, media at
PBE1PBE/6-31G**/LANL2DZ level

Contribution (%)

Orbital Main bond type
Fe Cp PPh, Cu p-fptz

LUMO+9  d(Fe)+n*(PPhy)+n*(Cp) 29.9 227 437 293 0.73
LUMO+7  d(Fe)+n*(PPhy)+n*(Cp) 44.4 264 234 451 1.27
LUMO n*(p-fptz) 025 047 413 425 90.9
HOMO  d(Fe)+d(Cu)+r(PPh,) 243 960 37.6 249 3.65
HOMO-1  d(Fe) 773 195 226 0.78 0.21
HOMO-2 d(Fe) 565 155 156 109 1.55
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