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Supplementary Information 
 

 

- The RITP(H) absorption spectra and excited states calculated with the PBE0 functional in 

acetonitrile are presented on Fig. S1 and Table S1, respectively. 

- The RITP(H) absorption spectra and excited states calculated with the CAM-B3LYP functional in 

acetonitrile are presented on Fig. S2 and Table S2, respectively. 

- The molecular orbitals of RITP(H) calculated with PBE0 and CAM-B3LYP are presented on 

Table S3. 

- The 
1
H and 

13
C NMR spectra of RITP and RITPH are presented in Fig. S3 to S6 
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Figure S1: Experimental (dashed line) and theoretical (PBE0, black line) absorption spectra of the 

RITP and RITPH species in acetonitrile. The calculated oscillator strengths are represented by black 

sticks. A Lorentzian function with a half-width of 20 nm is employed to broaden the transitions in 

the simulated spectrum. The two vertical lines indicate the wavelengths at which the RR 

measurements are performed for the unprotonated (568 and 413 nm) and the protonated species 

(568 and 406 nm). 
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Table S1: Calculated (PBE0) vertical excitation energies (
eE ), oscillator strengths (f) and singly-

excited configurations of the main excited states and experimental absorption maxima in the visible 

range. The principal orbitals are depicted on Table S3. 

State Transition Weight (%) eE  (eV)   (nm) f 
Exp

 (nm) 

RITP 
S1 dxz(182) → π

*
im(183) (MLCT) 94 1.91 648 0.040 720 

S6 dxy(181) → π
*

im(183) (MLCT) 

dyz(180) → π
*

terpy(184) (MLCT) 

dyz(180) → π
*

im(183) (MLCT) 

53 

28 

8 

2.50 497 0.422 585 

S9 dyz(180) → π
*

terpy(184) (MLCT) 

dxy(181) → π
*

terpy(185) (MLCT) 

dxy(181) → π
*

im(183) (MLCT) 

dxz(182) → π
*

terpy(185) (MLCT) 

29 

27 

14 

10 

2.81 441 0.046 - 

S11 πim(179) → π
*

im(183) (IL) 92 3.01 411 0.224 425 

S14 dxz(182) → π
*

terpy(186) (MLCT) 92 3.40 365 0.062 - 

S17 πim(178) → π
*

im(183) (IL) 

dxz(182) → π
*

terpy(187) (MLCT) 

53 

32 

3.52 352 0.061 - 

RITPH 

S1 dxz(182) → π
*

im(183) (MLCT) 94 1.56 795 0.012 - 

S3 dxz(182) → π
*

terpy(184) (MLCT) 91 2.33 533 0.048 - 

S4 dxy(180) → π
*

im(183) (MLCT) 78 2.36 526 0.450 605 

S7 πim(179) → π
*

im(183) (IL) 91 2.82 439 0.352 386 

S13 πim(178) → π
*

im(183) (IL) 97 3.22 385 0.085 - 

 

Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics
This journal is © The Owner Societies 2011



 5 

 

 

Figure S2: Experimental (dashed line) and theoretical (CAM-B3LYP, black line) absorption 

spectra of the RITP and RITPH species in acetonitrile. The calculated oscillator strengths are 

represented by black sticks. A Lorentzian function with a half-width of 20 nm is employed to 

broaden the transitions in the simulated spectrum. The two vertical lines indicate the wavelengths at 

which the RR measurements are performed for the unprotonated (568 and 413 nm) and the 

protonated species (568 and 406 nm). 
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Table S2: Calculated (CAM-B3LYP) vertical excitation energies (
eE ), oscillator strengths (f) and 

singly-excited configurations of the main excited states and experimental absorption maxima in the 

visible range. The principal orbitals are depicted on Table S3. 

State Transition Weight (%) eE  (eV)   (nm) f 
Exp

 (nm) 

RITP 
S1 dxz(182) → π

*
im(183) (MLCT) 89 2.28 543 0.068 720 

S5 dxy(181) → π
*

im(183) (MLCT) 

dyz(180) → π
*

terpy(184) (MLCT) 

56 

32 

2.81 441 0.401 585 

S7 dxz(182) → π
*

terpy(185) (MLCT) 

dyz(180) → π
*

terpy(184) (MLCT) 

dxy(181) → π
*

im(183) (MLCT) 

34 

26 

11 

2.92 424 0.046 - 

S11 πim(179) → π
*

im(183) (IL) 

πim(177) → π
*

im(183) (IL) 

72 

9 

3.35 370 0.148 425 

RITPH 

S1 dxz(182) → π
*

im(183) (MLCT) 87 1.91 648 0.018 - 

S3 dxy(180) → π
*

im(183) (MLCT) 

dyz(181) → π
*

im(183) (MLCT) 

69 

11 

2.55 485 0.464 605 

S9 πim(179) → π
*

im(183) (IL) 84 3.26 380 0.416 386 

S15 πim(178) → π
*

im(183) (IL) 88 3.86 322 0.123 - 
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Table S3: Molecular orbitals involved in the main configurations of the states responsible for the 

absorption and RR properties of the unprotonated (RITP) and protonated (RITPH) complexes. 

PBE0 CAM-B3LYP 

RITP RITPH RITP RITPH 

 
  

 

πim(177) πim(177) πim(177) πterpy(177) 

   
 

πim(178) πim(178) πim(178) πim(178) 

   
 

πim(179) πim(179) πim(179) πim(179) 
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dyz(180) dxy(180) dyz(180) dxy(180) 

   
 

dxy(181) dyz(181) dxy(181) dyz(181) 

   
 

dxz(182) dxz(182) dxz(182) dxz(182) 

    

π
*

im(183) π
*

im(183) π
*

im(183) π
*

im(183) 
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π
*

terpy(184) π
*

terpy(184) π
*

terpy(184) π
*

terpy(184) 

   
 

π
*

terpy(185) π
*

terpy(185) π
*

terpy(185) π
*

terpy(185) 

   
 

π
*

terpy(186) π
*

im(186) π
*

terpy(186) π
*

im(186) 

   
 

π
*

terpy(187) π
*

terpy(187) π
*

terpy(187) π
*

terpy(187) 
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Figure S3: 
1
H NMR spectrum of RITP 

 

Figure S4: 
13

C NMR spectrum of RITP 
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Figure S5: 
1
H NMR spectrum of RITPH 

 

Figure S6: 
13

C NMR spectrum of RITPH 
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