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Table S1. Available Photophysical and Electrochemical Data for Reviewed PCs.

Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

Cyanoarenes

DCB1-3 290 9.7 2.55 -1.46 4.01

DCA4-6 422 14.9 1.99 -0.91 2.90
CN

CN

4CzIPN7-16

(MeCN) 12.7 1.43 -1.18 -1.24 1.49 2.67 NC
Cz

CN

Cz
Cz

Cz

Cz= N

3CzClIPN17

(MeCN) 6.9 1.56 -0.93 -1.16 1.79 2.72 NC
Cz

CN

Cz
Cl

Cz

Cz= N

5CzBN17

(MeCN) 16.3 1.31 -1.42 -1.52 1.41 2.83 NC
Cz

Cz

Cz
Cz

Cz

Cz= N

3DPAClIPN17

 (MeCN) 11.5 1.24 -1.34 -1.41 1.31 2.65
NC

DPA
CN

DPA
Cl

DPA
DPA= N

3DPAFIPN17

 (MeCN) 4.2 1.09 -1.38 -1.59 1.30 2.68
NC

DPA
CN

DPA
F

DPA
DPA= N

3DPA2FBN17

 (DCM) 4.2 0.92 -1.60 -1.92 1.24 2.84
F

DPA
CN

DPA
F

DPA
DPA= N



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

4MeOCzIPN1

7

 (MeCN/DCM 
5:1)

1.27 -1.50 -1.34 1.11 2.61 NC
MeOCz

CN

MeOCz
MeOCz

MeOCz

MeOCz= N

MeO

MeO

5MeOCzBN17

 (MeCN) 1.15 -1.79 -1.66 1.02 2.81 MeOCz
MeOCz

CN

MeOCz
MeOCz

MeOCz

MeOCz= N

MeO

MeO

Acridinium

ACR218

Acr+-Mes
(MeCN)

430 6.4 2.06 -0.57 2.63
N

ClO4

ACR318

(MeCN) 420 14.4 2.08 -0.59 2.67
N

BF4

ACR418

(MeCN) 466 18.7 1.90 -0.57 2.47
N

BF4

MeO OMe



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

ACR518

(MeCN) 407 3.0 2.01 -0.71 2.72
N

BF4
MeO OMe

ACR618

(MeCN) 414 1.3 1.65 -0.82 2.47
N

BF4
MeO OMe

OMe OMe

MeO OMe

ACR718

(MeCN) 412 1.3 1.62 -0.84 2.46
N

BF4
MeO OMe

OMe OMe

ACR819, 20

3-cyano-1-
methylquinoli
nium 
perchlorate

2.72 N
ClO4

CN

ACR921

(MeCN) 419 16.4 2.11 -0.56 2.67
N

BF4
tBu tBu



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

ACR1021

(MeCN) 421 16.8 2.13 -0.54 2.67
N

BF4
tBu tBu

F

ACR1121

(MeCN) 427 16.1 2.16 -0.47 2.63
N

N N

BF4
tBu tBu

ACR1221

(MeCN) 425 17.1 2.21 -0.43 2.64
N

Cl Cl

BF4
tBu tBu

ACR1321

(MeCN) 431 19.0 2.09 -0.53 2.62
N

BF4

tBu tBu

ACR1421

(MeCN) 460 0.3 2.07 -0.53 2.60
N

BF4

tBu



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

ACR1521

(MeCN) 462 0.3 2.06 -0.54 2.60
N

BF4

tBu

ACR1621

(MeCN) 422 1.1 2.05 -0.58 2.63 N
BF4

tButBu

OMe

ACR1721

(MeCN) 419 17.6 2.11 -0.55 2.66 N
BF4

tButBu

F

ACR1821

(MeCN) 421 18.4 2.12 -0.54 2.66 N
BF4

tButBu

CO2Et

ACR1921

(MeCN) 421 20.7 2.14 -0.51 2.65 N
BF4

tButBu

CF3



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

ACR2021

(MeCN) 425 20.8 2.19 -0.45 2.64
N

BF4

tButBu

F3C CF3

ACR2121

(MeCN) 419 2.7 2.17 -0.50 2.67
N

NBF4

tButBu

ACR2221

(MeCN) 421 22.8 2.14 -0.53 2.67
N

BF4

tButBu

ACR2321

(MeCN) 422 23.7 2.13 -0.54 2.67
N

BF4

tButBu

ACR2421

(MeCN) 25.7 2.20 -0.39 2.59
N

Cl Cl

BF4

tButBu



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

N,N′-di-n-
propyl-1,13-
dimethoxyqui
nacridinium 
(nPr-
DMQA+) 
tetrafluorobor
ate22

(MeCN)

616 5.5 1.15 -0.61 -0.78 1.32 1.93

Phenazines
AZ1
N,N’-
diphenyl-
5,10-
dihydrophena
zine23, 24

(DMA)

369

(0.61) 3
-2.34 

(determined 
by DFT)

AZ2
5,10-di(4-
trifluorometh
ylphenyl)-
5,10-
dihydrophena
zine23, 25

(DMAc) 

367 

(0.52) 1-3

-2.24
(calculate in 

different 
solvent)
-1.74 in 
DMAc

0.28 2.02



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

AZ3

5,10-dihydro-
5,10-bis(4-
methoxyphen
yl)-
phenazine24

-2.36 
(determined 

by DFT)

AZ4

4,4’-(5,10-
phenazinediyl
)bis-
benzonitrile24

-2.06 
(determined 

by DFT)

 AZ5

 5,10-dihydro-
5,10-di-2-
naphthalenyl-
phenazine26, 27

(DMA)

343

(0.60) 4.3 μs
-2.20 

(determined 
by DFT)

0.21 1.90



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

 AZ6

 5,10-dihydro-
5,10-di-1-
naphthalenyl-
phenazine26

(DMA)

362

(0.50)

-2.12 
(determined 

by DFT)

 AZ7

 2,3,7,8-
tetrabromo-
5,10-di(4-
trifluorometh
ylphenyl)-
5,10- 
dihydrophena
zine25

(DMAc)

385

(1.08) 0.60
N

NBr

Br

Br

Br

CF3

CF3

 AZ8

 2,3,5,7,8,10-
hexakis(4-
(trifluorometh
yl)phenyl)-
5,10-
dihydrophena

385

(1.44) -1.68 0.45 2.13



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

zine25

(DMAc)

 AZ9

 2,3,7,8-
tetra([1,1’-
biphenyl]-4-
yl)-5,10-
bis(4-
(trifluorometh
yl)phenyl)-
5,10-
dihydrophena
zine25

(DMAc)

389

(2.22) -1.86 0.34 2.20

 AZ10

 2,3,7,8-
tetra(naphthal
en-2-yl)-5,10-
bis(4-
(trifluorometh
yl)phenyl)-
5,10-
dihydrophena

388

(2.00) -1.84 0.38 2.22



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

zine25

(DMAc)

 AZ11

 2,3,7,8-
tetrakis(4-
methoxyphen
yl)-5,10-
bis(4-
(trifluorometh
yl)phenyl)-
5,10-
dihydrophena
zine25

(DMAc)

388

(1.14) -1.81 0.27 2.08

 AZ12

 4,4’,4’’,4’’’-
tetrakis(N,N-
dimethylanili
ne)-(5,10-
bis(4-
(trifluorometh
yl)phenyl)-
5,10-

392

(1.46) -1.88 0.15 2.03



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

dihydrophena
zine25

(DMAc)

 AZ13
 Benzo[a]

pyrido[2',1':2,
3]imidazo[4,
5-c]
phenazine28, 29

(CHCl3)

443

(0.98) 3.8 -2.17 1.70 -1.45 0.98 3.15

 AZ14
 2,3-dimethyl-

benzo[a]
pyrido[2',1':2,
3]imidazo[4,
5-c]
phenazine28, 29

 (CHCl3)

443

(1.11) 3.0 -1.63 1.15 -1.47 0.99 2.62



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

AZ15
2,3-dichloro-
benzo[a]
pyrido[2',1':2,
3]imidazo[4,
5-c]
phenazine28, 29

 (CHCl3)

460

(1.07) 4.5 -1.61 1.29 -1.37 1.05 2.66

AZ16
2,3-dibromo-
benzo[a]
pyrido[2',1':2,
3]imidazo[4,
5-c]
phenazine28, 29

(CHCl3)

462

(0.83) 1.2 1.15 -1.40 -1.35 1.10 2.50

PHEN130

(MeCN)
371 2.73 0.49 -2.24

PHEN230

(MeCN)
376 2.81 0.74 -2.08



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

PHEN330

(MeCN)
420 2.40 0.80 -1.60

PHEN430

(MeCN)
412 2.43 1.03 -1.39

PHEN530

(MeCN)
414 2.57 0.26 -2.31

PHEN630

(MeCN)
412 2.58 0.57 -2.02

PHEN730

(MeCN)
408 2.57 0.68 -1.89



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

PHEN830

(MeCN)
410 2.56 0.65 -1.91

PHEN930

(MeCN)
408 2.55 0.76 -1.79

Thiazines

Methylene 
Blue31-34

(MeCN)

664

(9.00) 32 μs 0.97 -0.47 1.50

Thionin31, 34-36

(MeCN)

598

(5.80) 20 μs 1.35 -0.34 1.69

New 
Methylene 
Blue N34

(MeCN)

622

(1.80) 11 μs 1.34 -0.39 1.73



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

1,9-dimethyl 
Methylene 
Blue34

(MeCN)

652

(8.50) 12 μs 1.03 -0.47 1.50

Methylene 
Green34

(MeCN)

654

(6.00) 14 μs 1.28 -0.22 1.50

Tris-acetyl-
PTH37

(MeCN)
Visible light -1.50

PTH 
(10H-
Phenothiazine) 
38

(MeCN)

-2.10 0.68

Oxazines

Nile Blue34, 39-

42

(MeCN)

630

1.76 0.87 -1.05 1.92
N

OH2N

Cl



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

Nile Red43-45

(MeCN)46 543 4.56 -1.02
N

OO

Brilliant 
Cresyl Blue 
ALD34

(MeCN)

616

(4.50) 0.51 1.67 -0.31 1.98 N

O

Me

H2N N(Et)2

0.5 ZnCl2

OX147

(DMAc)

389

(2.40) -1.72 0.42 2.14
O

N

OX227

(DMA)

388

(2.66)
480±
50 μs -1.80 0.65 2.45

O

N

OX347

(DMAc)

384

(2.59) -1.70 0.43 2.13
O

N



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

OX448

(DMAc) 3.24 -2.70 0.63 3.03
O

N

OX548

(DMAc)

371

(1.50) 6.32 -2.35 0.66 2.79
O

N

OX648

(DMAc)

367

(1.83) 8.03 -2.40 0.64 2.86

O

N

OX747

(DMAc)

362

(1.03) -1.71 0.53 2.24
O

N

OX847

(DMAc)

363

(2.20) -1.91 0.37 2.28
O

N

MeO OMe



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

OX947

(DMAc)

411

(2.23) -1.42 0.62 2.04
O

N

NC CN

OX1047

(DMAc)

388

(2.11) -1.58 0.58 2.16
O

N

F3C CF3

OX1147

(DMAc)

384

(2.53) -1.69 0.40 2.09
O

N

OX1247

(DMAc)

355

(1.91) -1.72 0.46 2.18
O

N



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

OX1347

(DMAc)

379

(2.06) -1.85 0.45 2.30
O

N

OX1447

(DMAc)

382

(3.77) -1.88 0.30 2.18
O

N

N N

OX1547

(DMAc)

369

(1.08) -1.60 0.54 2.14
O

N

CF3

OX1649

(MeCN)

383

(2.70) -1.98 0.72 2.86
O

N

CF3

Xanthene



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

Fluorescein50-

52

(MeOH)
491 (H2O) 4.73 -1.22 0.83

O O

O

O

O
Na

Na

Rose 
Bengal50, 53

(MeOH)
549 0.50 1.18 -1.33 -0.99 0.84 2.17

O O

O

OH

HO
I I

II

Cl

Cl
Cl

Cl

Eosin Y
(MeCN)

528

(7.78) 4.1 1.30 -1.53 -1.00 0.77 2.30

O
Br

O

Br
O

O

Br

Br
O
Na

Na

E-ph3
(MeCN)

550

(4.16) 3.4 1.10 -1.82 -1.11 0.39 2.21
O O

O

O

O
Na

Na

E-
trifluorometh
ylph3
(MeCN)

553

(4.98) 1.20 -1.65 -0.99 0.54 2.19 O O

O

OH

HO

FF
F

FF
F

F

F
F



Photocatalyst
(solvent)ref

λmax,abs
(ε (104 M-cm-))

τ0 
(ns)

*Ered1/2 
(V vs SCE)

*Eox1/2 
(V vs SCE)

Ered1/2 
(V vs SCE)

Eox1/2 
(V vs SCE) E00 Structure

E-tertbutylph3
(MeCN)

559

(6.01) 2.7 1.14 -1.89 -1.06 0.31 2.20 O O

O

O

O
Na

Na

E-naph3
(MeCN)

564

4.88) 3.2 1.12 -1.72 -1.08    0.48 2.20 O O

O

O

O

Na

Na
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