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1. Theoretical studies 

The first step of computational studies was optimizations of geometry by density functional theory 

using Gaussian 09 code. Electronic ground state and structures optimization has been done by using 

the M06 exchange and correlation functional coupled with the 6-31G* basis set. Electronic absorption 

spectra and singlet-triplet energy gaps have been computed using the B3LYP exchange-correlation 

functionals. TDDFT calculations have been performed in a vacuum and in ethanol with PCM model. 

M06/6-31+G*, and B3LYP/6-31+G* have been chosen. 

Table S1. M06/6-31+G* main vertical singlet excitation energies E (eV), oscillator strengths f, and MO 

contribution to the transitions (%), comparison with experimental spectrum in ethanol. The continuum 

solvation model (ethanol) was used for F2PC3H4F3, F2PC4H3F6, FPC4H3F6 and F2PC3H7.  

Compound 
Excited 

state 

E 

(eV) 

Eexp 

(eV) 
f MO contribution (>10%) 

F2PC3H4F3 

 

S1(Qx) 2.21 1.91 0.00 H→L+1 58%, H-1→L 40%  

S2(Qy) 2.35 2.44 0.02 H→L 56%, H-1→L+1 42%  

S3(Bx) 3.09 3.00 1.17 H-1→L 50%, H→L+1 32%,  

H-3→L+1 16%, 

S4(By) 3.19  1.67 H-1→L+1 54%, H→L 40% 

T1 1.46  0.00 H→L 76%, H-1→L+1 24% 

T2 1.79  0.00 H→L+1 82%, H-1→L 14% 

T3 1.96  0.00 H-1→L+1 58%, H-1→L 19%, 

H→L 19% 

F2PC4H3F6 

 

S1(Qx) 2.21 1.91 0.00 H-1→L 50%, H→L+1 35% 

S2(Qy) 2.36 2.43 0.00 H→L 46%, H-1→L 39%  

S3(Bx) 
3.03 2.98 0.79 

H→L+1 41%, H-3→L 28%,  

H-1→L 25% 

S4(By) 3.14  1.26 H-1→L+1 43%, H→L 34% 

T1 1.50  0.00 H-1→L 67%, H→L+1 16%, 

T2 1.79  0.00 H→L 12% 



T3 1.93  0.00 H→L 50%, H-1→L+1 36% 

FPC4H3F6 

 

S1(Qx) 2.21 1.93 0.01 H→L 60%, H-1→L+1 39% 

S2(Qy) 2.35 2.43 0.00 H-1→L 52%, H→L+1 48% 

S3(Bx) 
3.03 3.00 0.87 

H-1→L+1 46%, H→L 25%, 

H-3→L 23% 

S4(By) 3.12  1.31 H→L+1 45%, H→L+1 38% 

T1 1.50  0.00 H→L+1 64%, H-1→L 36% 

T2 1.76  0.00 H→L 88%, H-1→L+1 11% 

T3 1.93  0.00 H-1→L 64%, H→L+1 36% 

FPC3H7 

S1(Qx) 2.22 1.92 0.00 H→L 50%, H-1→L+1 35% 

S2(Qy) 2.36 2.43 0.00 H-1→L 46%, H→L 38% 

S3(Bx) 3.03 2.98 0.81 H-1→L+1 32%, H-3→L 28%, 

 

S4(By) 3.15  1.33 

H→L 19%, H→L+1 11% 

H→L+1 37%, H-1→L 29%,  

H-1→L+1 11% 

T1 1.50  0.00 H→L+1 50%, H-1→L 35% 

T2 1.79  0.00 
H→L 70%, H-1→L 15%,  

H-1→L+1 10% 

T3 1.93  0.00 H→L 50%, H→L+1 32% 

 

Table S2. M06/6-31+G* main vertical singlet excitation energies OE (eV), oscillator strengths f, and MO 

contribution to the transitions (%), comparison with experimental spectrum in vacuum.  

Compound 
Excited 

state 

E 

(eV) 
f 

Eexp 

(eV) 
MO contribution (>10%) 

F2PC3H4F3 

 

S1(Qx) 2.21 0.00 1.91 H→L+1 58%, H-1→L 40%  

S2(Qy) 2.35 0.02 2.44 H→L 56%, H-1→L+1 42%  

S3(Bx) 3.09 1.17 3.00 H-1→L 50%, H→L+1 32%,  

H-3→L+1 16%, 

S4(By) 3.19 1.67  H-1→L+1 54%, H→L 40% 

T1 1.46 0.00  H→L 76%, H-1→L+1 24% 

T2 1.79 0.00  H→L+1 82%, H-1→L 14% 

T3 1.96 
0.00 

 H-1→L+1 58%, H-1→L 19%, 

H→L 19% 

F2PC4H3F6 

 

S1(Qx) 2.21 0.00 1.91 H→L+1 57%, H-1→L 41% 

S2(Qy) 2.35 0.02 2.43 H→L 57%, H-1→L+1 41%,  

S3(Bx) 
3.15 0.79 2.98 

H-1→L 47%, H→L+1 27%,  

H-3→L 26% 

S4(By) 3.28 1.15  H-2→L+1 89%  

T1 1.44 0.00  H→L 76%, H-1→L+1 23% 

T2 1.80 0.00  H→L+1 82%, H-1→L 16% 

T3 1.95 0.00  H-1→L 84%, H→L+1 15% 

FPC4H3F6 

 

S1(Qx) 2.20 0.00 1.93 H→L+1 55%, H-1→L 40% 

S2(Qy) 2.34 0.02 2.43 H→L 55%, H-1→L+1 40% 

S3(Bx) 
3.14 0.79 3.00 

H-1→L 45%, H→L+1 23%,  

H-3→L 21% 

S4(By) 3.28 1.15  H-1→L+1 59%, H-1→L 36% 



T1 1.45 0.00  H→L 73%, H-1→L+1 25% 

T2 1.75 0.00  H→L+1 83%, H-1→L 15% 

T3 1.99 0.00  H-1→L+1 70%, H→L+1 25% 

F2PCH3 

 

S1(Qx) 2.20 0.02 1.92 H→L+1 56%, H-1→L 34% 

S2(Qy) 2.34 0.03 2.43 H→L 55%, H-1→L+1 36% 

S3(Bx) 
3.10 1.19 2.98 

H-1→L 45%, H→L+1 25%, 

H-1→L 12% 

S4(By) 
3.28 1.72  

H-1→L 10% 

H-1→L+1 49%, H→L 32% 

T1 1.45 0.00  H→L 74%, H-1→L+1 18% 

T2 1.75 0.00  H→L+1 85% 

T3 1.98 0.00  
H-1→L+1 69%, H→L 16%, H-1→L 

11% 

 

 

Figure S1. Isodensity contour plots for investigated porphyrin derivatives. The colors reflect the phases of 

the orbitals. Thus, the blue color reflects a positive phase, whereas the red color refers to a negative phase. 

2. CLSM imaging and subcellular localization  

Due to the show a wider field of view for both photosensitizers with more cells in each panel, registered 

with the same imaging plane. We also checked the localization in the nuclei and performed the 



colocalization analysis for Hoechst (blue) and porphyrin (red) with Pearson's correlation coefficient (R) 

expressing the intensity correlation of colocalizing objects in each component of a dual-color image. The 

result for F2POH is 0.506, which suggests a good correlation, but for FPC4H3F6 we indicated R= -0.073, 

and consequently, no correlation. This confirmed relatively good localization of F2POH in the nuclei. 

 

 

 

Figure S2. CT26 cells distribution incubated with F2POH and FPC4H3F6 registered with the same imaging plane 

(left) and their colocalization profiles (with Hoechst33342) with channel splitting and calculated Pearson’s 

coefficients (R) (right). 

 

 



 

Figure S3. Laser scanning confocal fluorescence microscopy images of cells showing intracellular 

localization of F2PC4H3F6. Cells were marked with specific probes for endoplasmic reticulum (ER-Tracker), 

lysosomes (Lyso-Tracker), and mitochondria (Mito-Tracker).  

 



 

Figure S4. Laser scanning confocal fluorescence microscopy images of cells showing intracellular 

localization of F2PC3H4F3. Cells were marked with specific probes for endoplasmic reticulum (ER-Tracker), 

lysosomes (Lyso-Tracker), and mitochondria (Mito-Tracker).  

 



 

Figure S5. Laser scanning confocal fluorescence microscopy images of cells showing intracellular 

localization of FPC3H7. Cells were marked with specific probes for endoplasmic reticulum (ER-Tracker), 

lysosomes (Lyso-Tracker), and mitochondria (Mito-Tracker).  

 



 

 

Figure S6. The topographic fluorescence profiles recorded after cells co-stained with FPC3H7 or FPC4H3F6 and 

organelle-specific fluorescent probes as well as Pearson's correlation coefficients (R) 

 

 

 

 


