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Scheme S1 Synthetic route of intermediate (3) and (6) and reference dye (PC0).
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Fig. S1 1 H, 13C and Mass spectrum of intermediate (2).
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Fig. S2 1 H, 13C and Mass spectrum of intermediate (3).
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Fig. S3 1 H, 13C and Mass spectrum of intermediate (8).
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Fig. S4 1 H, 13C and Mass spectrum of intermediate (9).
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Fig. S5 1 H, 13C and Mass spectrum of PC1 dye.
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Fig. S6 1 H, 13C and Mass spectrum of PC2 dye.
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Fig. S7 Thickness of mesoporous TiO2 coated on FTO plate measured using Nanomap 
Profilometer.



Fig. S8 J-V characteristics of devices sensitized with different solvents in without and with CDCA 
PC0 (a, b) PC1 (c, d) PC2 (e, f) under one sun illumination (100 mWcm-2).

 



Table S1 HOMO, LUMO, calculated using B3LYP, CAM-B3LYP, M06, M06-2X, PBE1PBE, 
WB97XD/ 6-31G(d,p) method.

 B3LYP CAM-B3LYP M06 M062X PBE1PBE WB97XD
Name 
of the 
Dye 

EHOMO 
(eV)

ELUMO 
(eV)

EHOMO 
(eV)

ELUMO 
(eV)

EHOMO 
(eV)

ELUMO 
(eV)

EHOMO 
(eV)

ELUMO 
(eV)

EHOMO 
(eV)

ELUMO 
(eV)

EHOMO 
(eV)

ELUMO 
(eV)

PC0 -5.67 -2.65 -6.82 -1.39 -5.93 -2.51 -6.83 -1.76 -5.93 -2.58 -7.42 -0.86
PC1 -5.32 -2.22 -6.51 -1.14 -5.59 -2.21 -6.5 -1.49 -5.59 -2.27 -7.12 -0.64
PC2 -5.12 -2.37 -6.3 -1.17 -5.39 -2.24 -6.32 -1.53 -5.8 -2.3 -6.9 -0.68

Table S2 The projected density of states (PDOS) analysis of three dyes obtained using the 
B3LYP/6-31G(d,p) method.

Dye MO Acceptor Linker Donor
LUMO 56 NA 44

PC0
HOMO 8 NA 92
LUMO 65 NA 35

PC1
HOMO 1 NA 99
LUMO 62 2 36

PC2
HOMO 1 15 84



Table S3 Optimization of solvents for PC0 dye. 

Solvents for 
PC0 dye

VOC (V)

without/

with CDCA

JSC (mA cm-2)

without/

with CDCA

FF

without/ 
with CDCA

 (%)

without/ 
with 

CDCA

TACN 0.71/0.74 7.40/7.39 0.70/0.73 3.70/3.99

ACN 0.73/0.72 5.73/7.02 0.59/0.72 2.47/3.64

ACE 0.71/0.72 6.33/5.40 0.60/0.72 2.70/2.79

DCM 0.70/0.72 7.97/7.07 0.59/0.68 3.33/3.46

CHCl3 0.73/0.70 7.30/6.22 0.64/0.72 3.41/3.13

EtOAc 0.71/0.72 4.28/6.32 0.56/0.73 1.68/3.32

C6H5Cl 0.73/0.75 7.33/6.52 0.68/0.69 3.64/3.37



Table S4 Optimization of solvents for PC1 dye.

Solvents for 
PC1 dye

VOC (V)

without/ 
with CDCA

JSC (mA cm-2)

without/ with 
CDCA

FF

without/ with 
CDCA

 (%) 

without/ 
with CDCA

TACN 0.80/ 0.79 8.07/ 8.08 0.76/ 0.68 4.90/ 4.34

ACN 0.80/0.81 7.78/5.48) 0.74/0.74 4.60/3.27

ACE 0.73/0.75 6.12/4.64 0.69/0.72 3.08/2.50

DCM 0.79/0.64 7.27/1.0 0.75/0.57 4.32/0.36

CHCl3 0.78/0.76 7.59/4.47 0.67/0.75 3.97/2.55

EtOAc 0.71/0.72 4.32/4.40 0.59/0.66 1.80/2.09

C6H5Cl 0.80/0.75 7.29/3.79 0.74/0.73 4.34/2.07



Table S5 Optimization of solvents for PC2 dye.

Solvents for 
PC2 dye

VOC (V)

without/ 
with 

CDCA

JSC (mA cm-2)

without/ with 
CDCA

FF

without/ 
with 

CDCA

 (%)

without/ 
with 

CDCA

TACN 0.81/0.80 11.57/11.59 0.60/0.68 5.57/6.30

ACN 0.75/0.79 7.95/9.49 0.62/0.69 3.69/5.17

ACE 0.75/0.74 7.61/8.28 0.66/0.67 3.77/4.10

DCM 0.77/0.76 7.24/8.13 0.68/0.69 3.79/4.27

CHCl3 0.71/0.72 6.15/8.42 0.65/0.70 2.84/4.12

EtOAc 0.75/0.73 6.82/8.56 0.69/0.65 3.53/4.06

C6H5Cl 0.75/0.74 7.38/8.12 0.64/0.67 3.54/4.03


