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Fig. S1 Molecular structures of free base and transition metalated porphyrin-napthalimide (PN) 
systems; FbPN is represented for the free base, NiPN, CuPN, and ZnPN are represented for Ni(II), 
Cu(II) and Zn (II) metalated derivatives respectively.

Fig. S2 Normalized absorbance of PN’s monolayer (a) on TiO2 films, (b) on ZrO2 films.
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Fig. S3 (a) Time-resolved photoluminescence (TRPL) of PN films; TRPL of (b) free-base (Fb), (c) Ni 
and (d) Zn-porphyrin-napthalimide adsorbed on TiO2 and ZrO2.

Table S1 TRPL data fitting results and average lifetimes (Ave. lifetime).

Sample 𝜏1(𝑛𝑠) Rel. % 𝜏2(𝑛𝑠) Rel. % Ave. lifetime (𝑛𝑠) 𝜒2

FbPN 0.52 68.67 8.63 31.33 2.31 1.46

NiPN 0.41 72.09 3.79 27.91 1.86 1.42

ZnPN 0.33 74.72 4.22 25.28 1.23 1.33

Ti-FbPN 0.55 45.52 3.71 54.48 2.54 1.50

Zr-FbPN 0.72 48.09 3.80 51.91 2.55 1.41

Ti-NiPN 0.73 55.42 2.13 44.58 1.29 1.39

Zr-NiPN 0.72 50.14 2.51 49.86 1.67 1.29

Ti-ZnPN 0.69 63.19 2.71 36.81 1.46 1.46

Zr-ZnPN 0.82 71.69 2.69 28.31 1.63 1.35
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Fig. S4 (a), (b), (c), and (d)- population decay profiles of the respective species associated difference 
spectra (SADS) obtained from target analysis of TAS data for FbPN, NiPN, CuPN and ZnPN, 
respectively.

Fig. S5 Kinetic trace fittings for the delay time of 0.8 and 50 ps from the target model analysis of 
(a)FbPN, (b)NiPN, (c)CuPN and (d)ZnPN. Open symbols are experimental data and solid black lines 
are fittings. 
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Fig. S6 (a), (b), (c), and (d)- species associated difference spectra (SADS) obtained from target analysis 
of TAS data for Zr-FbPN, Zr-NiPN, Zr-CuPN and Zr-ZnPN, respectively; (e), (f), (g), and (h) 
population decay profiles of the respective SADS.
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Fig. S7 (a), (b), (c), and (d)- species associated difference spectra (SADS) obtained from target analysis 
of TAS data for Ti-FbPN, Ti-NiPN, Ti-CuPN and Ti-ZnPN, respectively; (e), (f), (g), and (h) population 
decay profiles of the respective SADS.
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Fig. S8 Singular value decomposition (SVD) of the residual matrix after target analysis of TAS data for 
(a) Ti-FbPN, (b) Ti-NiPN, (c) Ti-CuPN, (d) Ti-ZnPN.

Fig. S9 (a), (b), (c), and (d)- fs-TAS at probe delay of 0.8 and 50 ns, for Zr-FbPN, Zr-NiPN, Zr-CuPN 
and Zr-ZnPN, respectively. Experimental data are represented by scattered symbols, whereas solid lines 
represent target analysis fittings.
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Fig. S10 (a), (b), (c), and (d)- fs-TAS at probe delay of 0.8 and 50 ns, for Ti-FbPN, Ti-NiPN, Ti-CuPN 
and Ti-ZnPN, respectively. Experimental data are represented by scattered symbols, whereas solid lines 
represent target analysis fittings.


