Photo-activated thin films of porphyrins for reactive oxygen species

generation

Diire J. Gibbons,™"” Alexandre Boh,* Benoit Habermeyer,® Nicolas Villandier,” Stéphanie

Leroy-Lhez** and René M. Williams*"

? PEIRENE — EA7500, Faculty of Sciences and Technology — University of Limoges, 123 avenue Albert Thomas,
87060 Limoges, France.

b Molecular Photonics Group, Van't Hoff Institute for Molecular Sciences (HIMS), Universiteit van Amsterdam,
Science Park 904, 1098 XH Amsterdam, Netherlands.

¢ PorphyChem SAS, 9 Avenue Alain Savary, 21000 Dijon, France

*Correspondence to Dr. René M. Williams, Tel: + 31 (0)20 525 5477, Fax: + 31 (0)20 525 6456, Email: r.m.williams@uva.nl and Dr.

Stéphanie Leroy-Lhez, stephanie.lhez@unilim.fr

SUPPLEMENTARY INFORMATION

S1



S2



Table of Content:

Fig. S1: 'H NMR spectrum of THOPP in CDCl.

Fig. 82: *C NMR spectrum of THOPP in CDCls.

Fig. S3: MALDI TOF mass spectrum of THOPP.

Fig. S4: The molecular ion peaks and the simulated isotope pattern.

Fig. S5: The HPLC analysis of THOPP in CHCl; as eluent, normal phase column.
Fig. S6: The UV-Vis spectrum of THOPP in THF.

Fig. S7: The emission spectra of THOPP and TPP in CHCI; at room temperature.
Fig. S8: The emission spectra of THOPP in THF at room temperature.

Fig. S9: The overlap of the absorption and emission spectra for THOPP
and TPP in CHCI; to determine the singlet excited state (E(S).

Fig. S10: Nanosecond transient absorption spectroscopy of THOPP
in (oxygen-free) THF is reported with a bi-exponential fit of the data.

Fig. S11: Fluorescence lifetime determination using time-correlated single photon counting
(TC-SPC) of THOPP in THF.

Fig. S12: Fluorescence lifetime determination using time-correlated single photon counting (TC-SPC)

of a spin coated thin film at full laser power (0.44 mW).

Fig. S13: Fluorescence lifetime determination using time-correlated single photon counting (TC-SPC)

of a spin coated thin film at half laser power (0.22 mW).

Fig. S14: Mechanism of action of water-soluble chemiluminescent singlet oxygen probe

called AquaSpark, that shows an emission maximum at 515 nm upon activation.

S4

S5

S6

S7

S8

S9

S10

S11

S12

S13

S14

S15

S16

S17

S3



19abo_2680Gi_(DA3

AW -

i
h

‘ :
I J

\
——— Attt B’

Y
g
@

!

3
E

Y
8
@

T

Fig. S1. 'H NMR spectrum of THOPP, dissolved in deuterated chloroform (CDCI;).

This spectrum is very similar to the one in reference 22.
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Fig. S2: 3C NMR spectrum of THOPP, dissolved in deuterated chloroform (CDCI3).

This spectrum is very similar to the one in reference 22.
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Fig. $3: Mass spectrum of THOPP, dissolved in dichloromethane (CH>Cl>, dithranol

matrix).
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Fig. §4: Mass spectrum zoom (top), displaying the isotope pattern of THOPP, dissolved in
dichloromethane (CH>Cl>, dithranol matrix) together with calculated isotope patterns for the
MS of THOPP. [M]|'= CssH7sN+Oy for upper simulation. [M+H]" = CssH79N+Oy4, lower
simulation.

Peaks detected at: 1014.5, 1015.5, 1016.5, 1017.5, 1018.6, 1019.6, 1020.6.

Calculated at: [M]": 1014.6, 1015.6, 1016.6, 1017.6, 1018.6, 1019.6, 1020.6;

for [M+H]*: 1015.6, 1016.6, 1017.6, 1018.6, 1019.6, 1020.6, 1021.6.
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Fig. S5: HPLC analysis of THOPP, eluens is CHCI;.
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Fig. S6: UV-Visible absorption spectrum of THOPP, dissolved in THF. The concentration of
THOPP in the THF solution was 2.2 uM.
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Fig. 87. (A): Fluorescence spectra of THOPP (blue) and TPP (red) in CHCI; using TPP in toluene
(0.11) as a reference (Excitation wavelength = 518 nm and absorbance of both samples at this
wavelength was 0.1) [25]. The fluorescence quantum yield obtained for THOPP was 0.22. (B):

Normalized fluorescence emission spectra of THOPP (blue) and TPP (red) in CHCls. [THOPP]= 4
uM and [TPP]= 4.5 uM.
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Fig. §8: Emission spectrum of THOPP in THF, excitation at 518 nm.
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Fig. §9. (A): THOPP's normalized absorption (blue) and emission spectra (red) in CHCI;.
E(S;) of THOPP = 654 nm.

(B): TPP’s normalized absorption (blue) and emission spectra (red) in CHC.
E(S;)) of TPP = 648 nm.
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Fig. S10: (Left): Nanosecond transient absorption spectrum of THOPP in THF (in oxygen-
free solution). Excitation wavelength = 517 nm, incremental time delay = 6 us. Time increases

form violet to red. (Right): Decay kinetics trace at 517 nm. The decay curve was decayed bi-

exponentially.
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Fig. S11. Time-correlated single photon counting (TC -SPC) data of THOPP in THF. Excitation
wavelength = 560 nm. Emission wavelength = 650 nm. The absorbance was 0.05 at the excitation
wavelength. Laser power is 0.44 mW and at this power, THOPP data was fitted mono-exponentially,

the S lifetime is 9.33 ns. On the top, weighted residuals are presented. Note the longer time axis,
relative to figure S12 and S13.
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Fig. S12: Time-correlated single photon counting of THOPP in a SC thin film (at full laser

power). Excitation wavelength = 560 nm. Emission wavelength = 650 nm. The optical density

was 0.05 at the excitation wavelength (560 nm). Laser power is 0.44 mW. THOPP decays bi-

exponentially in this film at this laser power. Weighted residuals are shown on top of the graph.
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Fig. S13: Time-correlated single photon counting spectrum of THOPP in a thin film (at half
laser power). Excitation wavelength = 560 nm. Emission wavelength = 650 nm. The optical
density was 0.05 at the excitation wavelength (560 nm). Laser power is 0.22 mW and THOPP
decays were fitted bi-exponentially in this film at this laser power. Weighted residuals are

shown on top of the graph.
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Fig. S14. Mechanism of AquaSpark probe (SOCL) reacting with singlet oxygen to give emission at

515 nm by a chemiluminescent reaction.
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