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Figure S1. UV-vis spectrum of PFIC and PFIC-Co, PFIC-Cu and PFIC-Fe in CH,CL,.
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Figure S2. 'H NMR spectrum of 5,15-bis-(pentafluorophenyl)-10- [4-(1H-imidazole) phenyl]-
corrole.
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Figure S3. YF NMR spectrum of 5,15-bis-(pentafluorophenyl)-10-[4-(1H-imidazole) phenyl]-

corrole.
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Figure S4. 'H NMR spectrum of cobalt 5,15-bis-(pentafluorophenyl)-10-[4-(1H-imidazole) phenyl]-

corrole.
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Figure S6. 3'P NMR spectrum of cobalt 5,15-bis-(pentafluorophenyl)-10-[4-(1H-imidazole) phenyl]-
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Figure S9. High resolution mass spectrum of 5,15-bis-(pentafluorophenyl)-10-[4-(1H-imidazole)
phenyl]- corrole.
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Figure S10. High resolution mass spectrum of cobalt 5,15-bis-(pentafluorophenyl)-10-[4-(1H-
imidazole) phenyl]- corrole.
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Figure S11. High resolution mass spectrum of copper 5,15-bis-(pentafluorophenyl)-10-[4-(1H-
imidazole) phenyl]- corrole.
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Figure S14. XPS survey spectrum of PFIC-Fe (a); XPS spectra of Fe 2p (b) and N 1s (c) and F 1s (d)
of PFIC-Fe.
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Figure S15. Plots of metal corrole complexes Co, Cu, and Fe (a-c, 1.0 mM) for sweep rate (v)
variations of 100-400 mV/s and peak currents (ip) versus square root of the sweep rate (viz) for the
reduction and first oxidation peaks (d-f).
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Table S1. Crystal data and structure refinement for PFEC-Co.

Identification code Cu
Empirical formula CasH29CuF10Ne
Formula weight 919.29
Temperature/K 100
Crystal system monoclinic
Space group P2i/n
a/A 18.0785(8)
b/A 5.4994(2)
/A 39.0484(15)
a/f° 90
p/° 90.15(5)
y/° 90
Volume/A3 3882.2(3)
Z 4
Qcaleg/cm? 1.573
p/mm-! 1.612
F(000) 1864.0

Crystal size/mm?
Radiation

20 range for data collection/°

Index ranges
Reflections collected
Independent reflections

Data/restraints/parameters

Goodness-of-fit on F2
Final R indexes [I>=20 (I)]
Final R indexes [all data]

Largest diff. peak/hole / e A3

0.08 x 0.05 x 0.04
CuKa (A = 1.54178)

4526 t0 127.79
21<h<20,-6<k<6,-44<1<45
21887
6257 [Rint = 0.1202, Rsigma = 0.1010]
6257/0/570
1.003
Ri = 0.0747, wR2 = 0.1864
Ri =0.1170, wR2 = 0.2189
0.59/-0.91

Table S2. Catalytic performance parameters of three metal complexes in TFA system.

Complex feat/ip TOF, s 1 Efficiency (C.E)
PFIC-Co 30.40 217 0.95
PFIC-Cu 23.79 109 0.74
PFIC-Fe 25.42 125 0.79

Table S3. Catalytic performance parameters of three metal complexes in TsOH system.

Complex icat/ip TOEF, s 1 Efficiency (C.E)
PFIC-Co 33.58 265 1.04
PFIC-Cu 26.76 138 0.84
PFIC-Fe 23.79 109 0.74
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Table S4. HER activity for transition metal corroles in organic solvent by using organic acids as

proton.
. . TOF
Catalysts Proton source  Solvent  Onset potential (V) Overpotential (mV) Refs.
(s™)
PFIC-Co TsOH DMF 780(10 1 A) 265 s
S -1.71 work
PFIC-C TsOH DME 700(10 1 A) 138 Lhis
" s -1.63 work
PFIC-Fe TsOH DMF 880(10 1 A) 109 This
s -1.81 work
((CF3)4 -tpfc) Cu TFA Acetonitrile 185 1030(50 1 A) 227 [1]
PFEC-Fe TFA DMF 171 735(20 1 A) 13 [2]
(4-BPFC) Co TsOH DMF 183 900(20 1 A) 93 [3]
(3-BPSC) Co TsOH DMF . 840(20 1 A) 187 3]
Co (PBHC) TsOH DMF 148 507(10 1 A) 203 [4]
Co (TPC) TsOH DMF 156 630(10 1t A) 381 5]
Co(dmg):Cl(pyridine) MES " >@Q TTIMIR 143 515(10 1 A) 930 [6]
Co(dmg):Cl (4- MES " e TIME 457(10 1 A) 1350 [7]
ethylamine pyridine) -1.11

Table S5. Faraday efficiency of transition metal complexes in nature homogeneous aqueous

solution.
Complex Farada}zozf)ﬁaency Solution Refs.
PFIC-Co 94.7 Buffer This work
PFIC-Cu 91.3 Buffer This work
PFIC-Fe 89.8 Buffer This work
((CE3)4 -tpfc) Cu 74 Water [1]
PFEC-Fe 85.3 Buffer [2]
Co (PBHC) 91.1 Buffer [4]
Co (TPC) 98 Buffer [5]
Co (BPCC) 92 Buffer [5]
Fe (TPFC)Cl1 93 Water [8]
[Ni-en-P2] (ClOx)2 93 Buffer [9]
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