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Fig. S1 Optimized ground-state and low-lying geometries of AgFe(CO), "° complexes
at the B3LYP/def2-TZVPP level. The symmetry, electronic states, and the energies (in

eV) relative to the ground-state anion are indicated.
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Fig. S2 Simulated IR spectra of AgFe(CO)4 and Fe(CO)s complexes.
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Fig. S3 Valence canonical molecular orbitals of AgFe(CO), anion at the B3LYP-

D3(BJ)/def2-TZVPP level. (isosurface = 0.06 au)



e 2 iyl 2

5 X 1lc-2e lone pairs on Ag

ON=1.99-2.00 ||
4 %X lc-2e lone pairs on O 8 X 2¢-2e C-O 7 bonds 4 X 2¢-2e C-0 o bonds
ON=1.98 |e| ON=2.00 |e| ON=2.00 |e|

4 % 2¢-2e Fe-C o honds
ON=1.97-1.99 |e|

¥ g

2 % 2c-2e Fe-C mbhonds 2 % dc-2e delocalized Fe-C-O m honds
ON=1.85 |e| ON=1.76 |e|

1 %X 5¢c-2e chond
ON=1.76 |¢|

Fig.S4 The AANDP analysis for AgFe(CO), anion at the B3LYP-D3(BJ)/def2-
TZVPP level. Occupation numbers (ONs) are shown. (isosurface = 0.06 au)
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Fig. SS The natural localized molecular orbital (NLMO) analysis for AgFe(CO)4~
anion at the B3LYP-D3(BJ)/def2-TZVPP level. (isosurface = 0.06 au)
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Fig.S6 The AANDP analysis for AgFe(CO)s" cation at the B3LYP-D3(BJ)/def2-
TZVPP level. Occupation numbers (ONs) are shown. (isosurface = 0.06 au)



15t PIO pair

20d PIO pair

3t PIO pair

4t PIO pair

5t PIO pair

6% PIO pair

Rl 2 Sl M il it S S 2 ol i

E: 0.034

P:0.740

E: -0.093

P: 1.260

E:-0.112

P: 1.425

E: 0.337

P: 0.575

E:-0.112

P: 1.425

E: 0.337

P: 0.575

E: -0.116

P: 1.443

E: 0.322

P: 0.557

E: -0.402

P:1.564

E: 0415

P: 0.436

E: 0.209

P:0.369

E: -0.070

P: 1.630

PBI: 0.933

In-phase
combination

15t PIMO pair

%: 15.1%

PBI: 0.819

Out-of-phase

combination

In-phase
combination

%: 13.3%

PBI: 0.819

2nd PIMO pair

Out-of-phase
combination

In-phase
combination

3t PIMO pair

%: 13.3%

PBI: 0.804

Out-of-phase
combination

In-phase
combination

%: 13.1%

PBI: 0.681

4t PIMO pair

Out-of-phase

combination

In-phase
combination

%: 11.1%

PBI: 0.602

5t PIMO pair

Out-of-phase
combination

In-phase
combination

6t PIMO pair

%: 9.8%

Out-of-phase
combination



E: 0.209 In-phase
’ P:0.369 combination
. L PBI: 0.602
7t PIO pair o
E: -0.070 Out-of-phase
P: 1.630 combination
E: 0.205 In-phase
: P: 0.233 combination
. PBI: 0.412
8 PIO pair 1
E: -0.083 Out-of-phase
P: 1.767 combination
» _E:0.205 In-phase
P:0.233 combination
. € PBI: 0.412
9th PIO pair 1
E: -0.083 Out-of-phase
P: 1.767 combination

7t PIMO pair

.

8th PIMO pair

P

9t PIMO pair

Fig. S7 Results of analysis on AgFe(CO), anion with the central iron atom as one

fragment and the remaining as the other fragment at the B3LYP-D3(BJ)/def2-TZVPP

level. (isosurface = 0.06 au)



The cartesian coordinates of AgFe(CO)4, Fe(CO)s and AgFe(CO)s" at B3LYP-
D3(BJ)/def2-TZVPP level.
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