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Table S1  Computed the length of CT (DCT in Å), transition dipole moment μeg (a. u.), and spatial 

overlap index (Λ) of D5, D9 and INI1- INI 9 in ethanol solvent 

 B3LYP ωB97XD 

 DCT Λ μeg DCT Λ μeg 

D5 6.2 0.782 21.6 4.2 0.889 23.6 

D9 6.5 0.762 22.0 4.4 0.878 24.8 

INI-1 5.2 0.750 19.3 3.0 0.919 17.1 

INI-2 4.6 0.837 25.5 3.9 0.878 24.7 

INI-3 5.7 0.784 18.0 3.5 0.914 17.9 

INI-4 5.8 0.770 17.8 4.2 0.876 20.7 

INI-5 5.3 0.758 17.1 3.0 0.921 10.5 

INI-6 5.7 0.727 10.8 3.4 0.897 14.0 

INI-7 6.2 0.777 18.2 4.0 0.891 22.6 

INI-8 6.8 0.743 21.1 3.2 0.922 21.9 

INI-9 5.5 0.748 9.4 3.9 0.861 17.4 

 

 

 

Table S2  Calculated the lowest excitation energy (E, in eV), absorption wavelength (λ in nm), 

oscillator strength (f) and transition nature of D5-(TiO2)9 and INI2-(TiO2)9 at PCM-ωB97XD 

/6-31g* level of theory in ethanol solvent 

State E λ f Transition contributions CDDa 

  D5-(TiO2)9  

S0→S1 2.57 482  2.2562 H-1→L (21%), H→L (70%) 

 
S0→S2 3.75 330  0.0771 H-4→L (10%), H-1→L 

(50%), H→L+18 (14%)  

S0→S3 4.35 285  0.0560 H-7→L (86%) 

 
S0→S4 4.38 283  0.0771 H→L (10%), H→L+18 (25%), 

H→L+29 (15%) 
 

S0→S6 4.46 278  0.0528 H→L+29 (41%) 

 

S0→S7 4.60 270  0.0453 H→L+1 (21%), H→L+3 

(14%), H→L+5 (15%) 
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S0→S9 4.67 265  0.2647 H-1→L+31 (10%), H→L+29 

(13%), H→L+31 (59%) 
 

S0→S12 4.83 257  0.0695 H-8→L (10%), H-4→L 

(26%), H-1→L+18 (11%) 
 

S0→S40 5.23 237 0.0815 H-6→L (16%), H-3→L 

(17%), H→L+41 (26%) 
 

  INI2-(TiO2)9   

S0→S1 2.32  534  1.9193 H→L (85%) 

 

S0→S3 3.92  316  0.183 H-3→L (11%), H-2→L 

(19%), H-1→L (39%) 
 

S0→S6 4.37  284  0.0122 H→L+1 (24%), H→L+3 

(16%), H→L+5 (22%) 
 

S0→S8 4.54  273  0.0967 H→L+23 (22%), H→L+28 

(10%) 
 

S0→S21 4.93  252  0.2776 H-3→L (33%), H-2→L+13 

(10%), H→L+28 (12%) 
 

S0→S24 4.97  250  0.2353 H→L+2 (14%), H→L+4 

(15%) 
 

S0→S94 5.68  218  0.1322 H→L+12 (24%), H→L+14 

(16%) 
 

S0→S95 5.69  218  0.4586 H-2→L+28 (12%), H-1→

L+28 (13%) 
 

a charge difference density(contour value 0.001258 a.u.) 
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Table S3 Calculated the lowest excitation energy (E, in eV), absorption wavelength (λ in nm), 

oscillator strength (f) and transition nature of D5-(TiO2)48 and INI2-(TiO2)48 at PCM-ωB97XD 

/6-31g* level of theory in ethanol solvent 

State 
E λ 

f 
Transition 

contributions 

CDDa 

   D5-(TiO2)48   

S0→S

1 
2.44 508 2.4316 

H-1→L (19%), H→

L (68%) 

 

   INI2-(TiO2)48   

S0→S1 2.23 554 2.0658 H→L (80%) 

 

a charge difference density(contour value 0.001258 a.u.) 

 

 

Fig.S1  Frontier molecular orbitals (isovalue 0.03 a.u.) of D5 and INI1-9 at ωB97XD /6-31g* 

level 
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Fig. S2  Computed centroids of charge C- (blue) and C+ (green) of D5, D9 and INI1- INI9 

(isocontour value 0.00055 a.u.) 
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Fig.S3  Relative MOs of the excited state for D5-(TiO2)9 
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Fig.S4  Relative MOs of the excited state for INI2-(TiO2)9 

 


