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Fig. S1 Different configurations of defective corrole of type CorAl/C-x. The numbers are the
defect formation energy in eV. In the figure, white, gray, dark blue, and pink balls represent H,
C, N, and Al atoms.
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Fig. S2 Different configurations of defective corrole of type CorP/C-x. The numbers are the
defect formation energy in eV. In the figure, white, gray, dark blue, and orange balls represent H,
C, N, and P atoms.

S3



CorSi/C-1

CorSi/C-2

1.69 0.15

CorsSi/C-3

2.62 3.08

Fig. S3 Different configurations of defective corrole of type CorSi/C-x. The numbers are the
defect formation energy in eV. In the figure, white, gray, dark blue, and green balls represent H,
C, N, and Si atoms.
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Fig. S4 Different configurations of defective corrole of type CorAl/N-x. The numbers are the
vacancy formation energy in eV. In the figure, white, gray, dark blue, and pink balls represent H,
C, N, and Al atoms.
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Fig. S5 Different configurations of defective corrole of type CorP/N-x. The numbers are the
vacancy formation energy in eV. In the figure, white, gray, dark blue, and orange balls represent
H, C, N, and P atoms.
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Fig. S6 Different configurations of defective corrole of type CorSi/N-x. The numbers are the
vacancy formation energy in eV. In the figure, white, gray, dark blue, and green balls represent
H, C, N, and Si atoms.
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Fig. S7 The molecular electrostatic potential isosurface (0.0004 au) for CorM, CorM/axial-
PHEN and CorM/meso-PHEN molecules.
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Fig. S8 Top and side views for the most stable configurations for CO adsorption on the perfect
and defective corroles of type CorM/C-x (C: Gray; O: Red; N: Blue; H: White; Al: Pink; Si:
Green; P: Orange).
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defective corroles of type Ccorivirin-x (U: Lray; U: req; IN: biue; H: white; Al: Pink; Si: Green;
P: Orange).
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Fig. S10 Top and side views for the most stable configurations fur wu ausuipuun on the phenyl
substituted CorMs (C: Gray; O: Red; N: Blue; H: White; Al: Pink; Si: Green; P: Orange).
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Table S1. The relative energies (eV) of perfect corroles with different charges and spin states
calculated by different DFT methods. Bold values show the ground spin state.

(Charge, multiplicity) MO06-2X B3LYP PBE PBEO
(3, 4) 33.29 32.26 31.93 32.71

(3, 2) 31.91 30.98 31.00 31.40

(2, 3) 17.80 17.03 17.05 17.34

(2,1) 17.72 17.09 17.10 17.41

1, 4) 9.35 8.70 8.73 8.89

(1, 2) 7.37 6.94 6.98 7.12

CorAl 0, 1) 0.91 0.73 0.75 0.82
0, 3) 2.70 2.42 2.44 2.50

(-1, 2) 0.00 0.00 0.00 0.00

(-1, 4) 1.82 1.71 1.77 1.67

(-2, 1) 2.94 3.13 3.02 3.10

(2, 3) 3.09 3.21 3.17 3.15

(-3, 2) 9.53 9.88 9.76 9.78

(-3, 4) 10.96 10.38 10.89 10.22

(3, 4) 32.50 31.43 29.89 3.30

(3,2) 31.49 30.81 29.30 29.59

2, 3) 17.60 16.92 15.50 15.75

(2,1) 17.20 16.77 15.24 15.45

1,4 9.18 8.67 7.26 7.38

1,2 7.12 6.71 5.30 5.44

CorP 0,1) 0.99 0.80 0.59 0.52
0, 3) 2.39 2.29 0.83 0.90

(-1, 2) 0.00 0.00 0.00 0.00

(-1, 4) 1.56 1.45 0.62 0.43

(2,1) 2.88 3.07 1.58 1.63

(-2,3) 457 4.49 1.74 2.99

(-3, 2) 11.05 9.82 8.27 9.55

(-3, 4) 11.08 11.14 8.80 9.58

3,3 30.57 29.68 29.71 29.57

3,1) 30.67 29.88 29.78 29.79

(2, 4) 17.31 17.54 17.57 17.31

(2,2) 16.27 15.71 15.78 15.48

(1, 3) 7.84 7.43 7.41 7.09

(1,1) 5.72 5.45 5.53 5.11

. ©, 2) 1.11 1.02 1.07 0.58
Corsi ©, 4) 3.27 2.99 2.61 2.54
(-1, 1) 0.00 0.00 0.00 0.00

(-1, 3) 0.28 0.48 0.44 0.32

(-2, 2) 3.41 3.07 2.99 2.50

(-2, 4) 3.05 3.16 3.13 2.58

(-3,1) 10.21 9.30 9.14 8.86

(-3,3) 9.50 9.83 9.73 9.22
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Table S2.. The relative energy (eV) of different structures for defected corroles with charge -1
and different spin states calculated by different DFT methods. Latin numbers refer to the
geometrical isomers shown in Figs. S1- S6. Bold values show the ground spin state.

(Charge, multiplicity) M06-2X B3LYP PBE  PBEO
CorAl/C-1 (1 1) 0.52 0.50 047 050
: (-1, 3) 1.98 1.65 179 143
(-1, 1) 0.00 0.00 000 0.0
I (-1, 3) 1.38 1.68 140 129
CorAl/C-2 (-1, 2) 0.94 0.74 065  0.78
: (-1, 4) 2.41 2.16 202 213
(-1, 2) 0.00 0.00 000 0.0
I (-1, 4) 1.95 2.65 171 168
(-1, 2) 0.24 0.22 017 023
i (-1, 4) 1.85 2.54 158 158
(-1, 2) 0.61 0.56 048 058
v (-1, 4) 2.09 2.31 188 185
CorAl/C-3 (-1, 1) 0.00 0.00 000 0.0
: (-1, 3) 0.82 1.17 061  0.54
(-1, 1) 0.85 0.70 075  0.76
I (-1, 3) 0.98 1.59 071 065
CorAl/N-1 (-1, 1) 0.62 0.49 063 051
: (-1, 3) 0.74 1.53 100 095
(-1, 1) 0.00 0.00 000 0.0
I (-1, 3) 0.73 0.50 033 038
CorAl/N-2 (-1, 2) 1.89 3.39 157 343
: (-1, 4) 3.39 4.06 319 351
(-1, 2) 0.00 0.00 000 0.0
I (-1, 4) 1.22 1.99 102 097
(-1, 2) 0.54 0.71 084 053
i (-1, 4) 2.73 3.99 314 317
(-1, 2) 0.09 0.14 007 0.6
v (-1, 4) 1.98 2.67 174 192
CorAl/N-3 (-1, 1) 1.45 1.31 1.18 1.63
: (-1,3) 0.00 0.00 0.00 0.00
(-1, 1) 0.43 0.23 0.29 0.35
I (-1, 3) 0.67 0.63 0.52 0.72
CorSilC-1 | 12 0.70 0.65 0.60 0.67
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(-1, 4) 2.64 2.40 2.31 2.44

(-1,2) 0.00 0.00 0.00 0.00

. (-1, 4) 2.29 2.10 2.08 2.07

CorSi/C-2 (-1,1) 158 1.47 1.36 1.49
: (-1, 3) 3.24 3.16 2.37 3.16

(-1, 1) 0.00 0.00 0.00 0.00

. (-1, 3) 2.09 1.92 1.88 1.91

(-1, 1) 0.22 0.16 0.13 0.17

i (-1, 3) 1.99 1.79 173 1.80

(-1, 1) 0.73 0.66 0.60 0.67

v (-1, 3) 2.37 2.19 2.15 2.20

CorsSi/C-3 (-1,2) 0.00 0.00 0.00 0.00
: (-1, 4) 2.09 1.81 1.74 1.80

(-1, 2) 0.45 0.34 0.28 0.33

I (-1, 4) 2.24 1.96 1.91 1.92

CorSi/N-1 (-1,2) 0.00 0.00 0.00 0.00
: (-1, 4) 2.42 2.99 2.73 2.77

(-1,2) 0.51 0.44 0.46 0.41

I (-1, 4) 1.01 1.21 1.20 1.17

CorSi/N-2 (-1,1) 0.30 0.43 0.38 0.27
: (-1, 3) 0.96 0.82 0.72 0.65

(-1, 1) 0.00 0.00 0.00 0.00

. (-1, 3) 1.30 1.08 1.10 121

(-1, 1) 0.77 0.73 0.55 0.63

i (-1, 3) 1.06 0.93 0.85 0.77

(-1, 1) 0.11 0.11 0.13 0.11

v (-1, 3) 0.71 0.51 0.40 0.36

CorSi/N-3 (-1, 2) 0.98 0.80 0.70 0.79
: (-1, 4) 1.52 1.28 1.26 1.24

(-1,2) 0.00 0.00 0.00 0.00

I (-1, 4) 157 1.69 157 1.55

CorP/C-1 (1, 1) 0.28 0.27 0.25 0.27
: (-1, 3) 131 1.61 117 157

(-1, 1) 0.00 0.00 0.00 0.00

I (-1, 3) 0.74 0.73 0.74 0.62

CorP/C-2 (-1,2) 1.20 1.14 1.06 1.17
: (-1, 4) 2.60 2.28 2.21 2.33
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CorP/C-3

CorP/N-1

CorP/N-2

CorP/N-3

(-1,2)
(-1,4)
(-1,2)
(-1,4)
(-1,2)
(-1,4)
(-1, 1)
(-1,3)
(-11)
(-1,3)
(-1 1)
(-1,3)
(-1, 1)
(-1,3)
(-1,2)
(-1, 4)
(-1,2)
(-1, 4)
(-1,2)
(-1, 4)
(-1,2)
(-1,4)
(-1 1)
(-1,3)
(-1, 1)
(-1,3)

0.31
2.54
0.00
1.77
0.54
2.26
0.00
1.90
0.90
2.35
0.84
1.27
0.00
1.24
0.00
211
0.75
2.08
0.17
2.04
0.33
1.66
1.16
1.36
0.00
1.33

0.38
1.93
0.00
1.62
0.48
2.04
0.00
1.72
0.86
2.13
0.87
1.25
0.00
0.71
0.00
1.89
0.59
1.69
0.17
1.74
0.22
1.37
1.12
1.10
0.00
1.13

0.33
1.92
0.00
1.62
0.44
2.03
0.00
1.69
0.80
2.03
0.62
1.18
0.00
0.69
0.00
1.84
0.65
2.04
0.19
1.64
0.18
1.33
0.97
1.06
0.00
1.09

0.30
1.96
0.00
1.63
0.51
2.08
0.00
1.74
0.88
2.14
0.85
1.21
0.00
0.68
0.00
1.85
0.73
2.19
0.18
1.74
0.26
1.42
1.00
1.06
0.00
1.16
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Table S3. Adsorption energy (eV) of C-end on and O-end on configurations of CO with different
charge and multiplicities on perfect and defective CorMs at M062X/6-31G(d) level.

(Charge, multiplicity) CO ocC
CorAl (-1, 1) -0.38 -0.27
(-1, 3) 1.31 1.59
(-1, 2) -0.27 -0.23
CorAl/C-1
(-1, 4) 0.93 -0.01
(-1, 1) -0.34 -0.16
CorAl/C-2
(-1,3) 1.55 1.78
(-1, 1) -0.24 0.19
CorAl/C-3
(-1, 3) 0.44 0.67
(-1, 1) -1.02 -0.92
CorAl/N-1
(-1, 3) -0.84 -0.49
(-1, 2) -0.31 -0.27
CorAl/N-2
(-1, 4) 1.58 1.73
(-1, 1) -0.60 -0.31
CorAl/N-3
(-1, 3) -0.13 0.15
) (-1, 1) -0.40 -0.13
CorsSi
(-1, 3) -1.13 -0.26
CorSi/C-1 (-1, 2) -0.22 0.34
(-1, 4) 1.09 2.00
) (-1, 1) -0.14 0.07
CorSi/C-2
(-1, 3) 1.73 1.85
. (-1,2) -0.19 -0.06
CorSi/C-3
(-1, 4) 1.80 2.66
(-1, 2) 0.69 1.68
CorSi/N-1
(-1, 4) 1.13 3.04
) (-1,1) -0.24 -0.19
CorSi/N-2
(-1, 3) 0.99 1.02
) (-1, 2) 0.05 1.08
CorSi/N-3
(-1, 4) 0.10 2.13
(-1,2) -0.22 -0.16
CorP
(-1, 4) -0.19 -0.10
CorP/C-1 (-1, 1) -0.21 0.05
(-1, 3) 0.53 0.54
(-1, 2) -0.19 -0.15
CorP/C-2
(-1, 4) 1.57 1.57
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CorP/C-3

CorP/N-1

CorP/N-2

CorP/N-3

(11
(-1,3)
(11
(-1,3)
(-1,2)
(-1, 4)
(11
(-1,3)

-0.03
1.71
-0.21
0.63
-0.18
1.96
-0.17
1.15

0.10
1.71
-0.18
0.64
-0.15
1.89
-0.12
1.15
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Table S4. Adsorption energy (eV) of end-on and side-on configurations of O, with different
charge and multiplicities on perfect and defective CorMs at M062X/6-31G(d) level.

(Charge, multiplicity) End-on Side-on
CorAl (-1, 2) -2.11 -
(-1, 4) -0.73 -
CorAl/C-1 (-1, 1) 0.51 -1.40
(-1, 3) -0.67 -0.49
CorAl/C-2 (-1, 2) -0.65 -
(-1, 4) 0.04 -
CorAl/C-3 (-1, 1) - -1.84
(-1, 3) 0.00 -1.01
CorAl/N-1 (-1,1) -3.44 -
(-1, 3) -3.24 -
CorAl/N-2 (-1, 2) -1.47 -1.31
(-1, 4) -0.32 -0.28
CorAl/N-3 (-1, 1) - -3.70
(-1, 3) - -2.67
CorsSi (-1, 1) -3.92 -3.37
(-1, 3) -3.16 -1.73
CorSi/C-1 (-1, 2) -2.24 -1.88
(-1, 4) -0.93 0.00
CorSi/C-2 (-1, 1) - -0.09
(-1, 3) -0.49 0.73
CorSi/C-3 (-1, 2) -0.64 -
(-1, 4) -0.28 -
CorSi/N-1 (-1, 2) - -3.60
(-1, 4) -0.29 -1.49
CorSi/N-2 (-1, 1) -2.16 -1.96
(-1,3) - -
CorSi/N-3 (-1,2) -1.17 -1.79
(-1, 4) -0.55 -0.75
CorP (-1, 2) -2.11 -1.03
(-1, 4) -1.72 -0.84
CorP/C-1 (-1, 1) -0.89 -1.00
(-1, 3) -0.07 -0.52
CorP/C-2 (-1, 2) -1.15 -0.98
(-1, 4) 1.32 0.4
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CorP/C-3

CorP/N-1

CorP/N-2

CorP/N-3

(11
(-1,3)
(11
(-1,3)
(-1,2)
(-1, 4)
(11
(-1,3)

-0.09
0.65

0.29

1.02
1.68
-1.78
-1.04
-0.72
1.14
-1.79
0.27
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