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1 Characterization [2](PFs):2
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Figure S1. 'H NMR of the two isolated isomers A (top) and B (middle) of [2](PFs), in CD3CN recorded in the dark
using a Bruker DMX-400 spectrometer at 293 K. The bottom 'H NMR spectrum shows a typical mixture of isomers
A and B of [2](PFs),, here in a ratio 0.16:1, which were used for photochemical and biological studies.
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Figure S2. 2D 'H-'"H COSY NMR spectrum a solution of isomer B of [2](PFs), in CD;CN recorded in the dark on
a Bruker DMX-400 spectrometer at 293 K.
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Figure S3. 3C NMR of a solution of isomer B of [2](PFs), in CD3CN recorded in the dark on a Bruker DMX-400
spectrometer at 293 K.
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Figure S4. High Resolution Mass Spectrum of [2](PFs), (mixture of isomers A and B, also used in biology) The
peaks at 364.5747, 728.1432, and 874.1107, correspond to [2]>" (calcd 364.5745), [2-H]" 728.1422), and {[2]PFs}*
(874.1142), respectively.
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Figure S5. Elemental Analysis of [2](PFs). (as mixture of A and B isomers) with found values of C, 48.21; H, 3.41;
N, 6.82. Calculated values for C4H33F12NsPoRuS are C, 48.34; H, 3.26; N, 6.87.
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2 Photoreactivity
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Figure S6. Mass spectrum measured after 2 min (a) and 15 min (b) irradiation with 450 nm light under nitrogen of a
8.86x10* mol.L"! solution of [2](PFs), in acetonitrile at 25 °C. M/z found (calculated): 365.0 (364.5, [2]*"), 336.3
(336.08, [Ru(BPhen)(bpy)(CH;CN),]%*, 385.4 (385.09, [Ru(BPhen)(bpy)(mtmp)(CH;CN)]?*, 140.3 (140.05) [mtmp
+H]".
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3 Photochemical properties of [2]2+
3.1 Quantum yield determination
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Figure S7. Kinetic data for the second step of the photosubstitution of [2](PF), in CH;CN under N,. a) Globally
fitted absorption spectra of the mono-aqua intermediate [Ru(dpp)(bpy)(n'-mtmp)(CH;CN)] ([2-CH,CN] , black) and
[Ru(dpp),(CH4CN),]** (grey) according to modelling using the Glotaran software. b) Modelled evolution of the
relative concentrations of [2- CH3CN]2+ (squares) and [Ru(dpp)z(CH3CN)2]2+ (circles) vs. irradiation time according
to global fitting using Glotaran. ¢) Plot of the amount of [2-CH3CN]2+ (mol) vs. total amount of photons absorbed
by [2-CH3CN]2+ (mol). The slope of the obtained line is the opposite of the quantum yield of the formation of the
bis-aqua complex. Conditions: 0.036 mM solution of [2](PF¢), in CH3CN irradiated at 298 K under N, using a 521
nm LED at 6.21-10® mol-s™.

3.2 Singlet oxygen quantum yield

a) = [2](PFe). after silica  Integral b) c) o o —— [Ru(bpy)sl(PFs)2
gel chromatography ~ 21.17 : - - \ — [2](PFe). after silica gel, batch 1
L | ] ¥3ss°3f . a;, § / '\ — [2)(PFe). after silica gel, batch 2
H .63 min \ §
w Integral HPLC peak ; 0.0020 \ — [2)(PFs)2 HPLC purified
1.15 = 5 oo
\ £
) J £ | \
.; 0.0010 w‘ “_‘
3 / \
1| [2](PF): after HPLC 2 o000 / \
[Rer— / \
i o3 [Ru(dpp),(bpy))* 0.0000 = e
m/2=461.6 1200 1225 1260 1275 1300 1325 1350
w Wavelength, nm
K10 i 2 Rolbpyh)  (21(PF: 2l(PFae
I R T [2)(PFe)
’ Towa i b s T HPLCputed
Abs at 450 nm 0,0887 0,0889 0,1136 0,1056
Qylo, 0.730£0.058 0.125:£0.010 0.140:0.011 0.027 £ 0.002

Figure S8. a) HPLC analysis of chromatography-purified and HPLC-purified batches of [2](PFé)..
Gradient: 10-90% ACN/H20, 20 min, UV channel=280 nm. b) mass spectrum of the tg=13.63 min
impurity, corresponding to the [Ru(dpp)2(bpy)]** impurity. ¢) NIR emission from 'O, generated by
different samples of [2](PFs)2. Ru(bpys)Cl, is used as a reference with reported ®a ('02) = 0.73 +
8% in air-saturated CD;OD.! Conditions: CD;0OD, 298 K, 50 mW laser power, 450 nm.
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3.3  Emission

Degassed

a) th, b)
R 2.0
8000 — /
| 1
2 6000 I I > 157
2 ] 2
7] [ \ [}
£ 4000 / \ £
2000
Y [ |
500 600 700 800 900 300 400 500 600 700
Wavelength/nm Wavelength/nm
C) 0.20 d)
0.15
Q
é S
-g 0.10 —\/ \
3 .
< & \
0.05 ‘\\\
ooob T EE— T T T T 1
400 500 600 700 500 600 700 800 900
Wavelength/nm Wavelength/nm

Figure S9. a) Steady-state emission of a sample of [2](PFs)2 (excited at 400 nm) in aerated MeCN
solution and after 30 min degassing with argon, demonstrating the phosphorescence character of the
emission. b) Comparison of the excitation spectrum (in duplicate, red) with the absorption spectrum
(blue). c) Evolution of the absorption spectrum of the sample while continuously irradiating at 400
nm to perform photosubstitution. d) Evolution of the photoluminescence spectrum under the same
conditions. The decrease was relatively small (~15% at a total dose of 2.8 J) even though the
absorption has changed considerably. This experiment concludes that the emissive species is

different from the photosubstitutionally active species [2]*".
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Figure S10. a) Time-resolved emission spectra of a solution of [2](PFs). in argon-saturated MeOH
irradiated at 440 nm. Each spectrum integrated over the detector gate width of 2.9 ns, time step 2
ns. b) Spectrally averaged emission intensity vs. time and fitting to a biexpontial decay I(t) =
Aje7t™ + A et/ (convolved with a Gaussian instrument response function), and residual (in
red). The fast component has a decay time t; =3.2 ns (amplitude A;=0.986), the long-lived decay
due to the impurity was separately measured in a 4 ps time window and fixed here at T, =0.66 s
(amplitude A»=0.014).
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4 ROS generation in cells
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Figure S11. Reactive Oxygen Species generation in CRMMI1 cells according to FACS analysis in
different conditions using CellROX™ Deep Red Reagent as ROS visualizing agent.

Table S1. Reactive Oxygen Species generation in CRMMI cells according to FACS analysis using

DeepRed dye in different conditions.

Mean Median
Control dark 99,46 68,00
[2](PFé): after silica gel, batch 1, 5 uM, dark 93,23 57,12
[2](PFg); after silica gel, batch 2, 5 uM, dark 90,19 58,48
[2](PFs)2 HPLC purified, 5 pM, dark 82,19 55,76
Rose Bengal, 5 uM, dark 209,33 118,32
Control, light 130,14 89,76
[2](PFg), after silica gel, batch 1, 5 uM, light 102,80 68,00
[2](PFs): after silica gel, batch 2, 5 uM, light 110,52 73,44
[2](PFs)2 HPLC purified, 5 uM, light 110,29 74,80
Rose Bengal, light 299,83 216,24
Hypoxia Control, dark 93,22 59,84
Hypoxia Rose Bengal, dark 111,20 65,28
Hypoxia Control light 96,95 54,40
Hypoxia, Rose Bengal, light 163,96 99,28
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5 Dose-response curves in conjunctive melanoma, uveal
melanoma and prostate cancer cell lines
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Figure S12. Dose-response curves for CRMM1, CRMM2, CM2005.1, OMM1, OMM?2.5, MEL270 and PC3Pro4
cells treated with [2](PFs). and irradiated with green light (520 nm, 21 mW/cm?, 19 J.cm?) 24 h after treatment
(green data points) or left in the dark (black data points). Control dose-response curves for A549 cells treated with
cisplatin in the same conditions. SRB assay was carried out at t=96 h. The absorbance of Sulforhodamine B in
solution was measured at 520 nm. Results are presented as means + SD from three independent experiments.
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6 [2](PF¢)2, cisplatin and camptothecin incubation with pUC19
plasmid in the dark condition
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Figure S13. The pUC19 plasmid interacts with [2](PF¢), and camptothecin in the dark. a) Gel electrophoresis for the
pUCI19 plasmid incubated with different concentrations of [2](PF¢). (4, 5, 6.6, 10, 20, 40, 80 uM) for 24 h in the

dark. b) Gel electrophoresis for the pUC19 plasmid incubated with the reference DNA-damaging agent camptothecin
(40 uM) for 0, 1, 4, 12 and 24 h in the dark. Condition: incubation at 37 °C.
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Figure S14. DNA fragmentation in CRMMI1 cells treated with [2](PFs)2 at ECso,ight (4 pM) for 24 h, irradiated or
not with green light (520 nm, 15 min, 21 mW.cm?, 19 J.cm), and incubated in the dark for 4 h or 24 h after light
irradiation. Control with cisplatin (20 pM) and camptothecin (1 pM) dare also shown. Note: cisplatin and
camptothecin doses are not ECsy doses but high doses, so it is strictly speaking impossible to compare the DNA
fragmentation fold with that of [2](PFs)2, which was used at ECso,iignt.
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7 Maximum tolerated dose determination
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Figure S15. The maximum tolerated dose of [2](PFs), in wild type zebrafish embryos administered through three
different routes. a) Schedule of [2](PFg), treatment in wild type zebrafish. Water administration (WA): [2](PFs) (0
uM, 0.1 uM, 0.25 pM, 0.5 uM, 1 uM, 2 uM) were added to the water containing 10 embryos per well at 2.5, 3.5,
4.5, 5.5 dpf, for 12h (yellow box). After these treatments, the drug was removed and replaced by egg water followed
by 90 min green light irradiation (21 mW/cm?, 114 J.cm™, 520 nm), depicted as a green lightning bolt. Intravenous
injection (IV) or retro-orbital injection (RO): 1 nL of [2](PF¢) (0 uM, 50 uM, 100 uM, 200 uM, 300 pM, 500 uM)
were injected into the embryos at 3 dpf to 6 dpf every morning, followed by 60 min drug-to-light interval (yellow
box) and 90 min green light irradiation (21 mW/cm?, 114 J.cm, 520 nm), depicted as a green lightning bolt. b) WA,
¢) RO, d) IV. b-d) Images were made of irradiated (light) and non-irradiated (dark) embryos (n=30) at 6dpf and the
percentages of mortality, malformation and fish length were calculated (shown as means = SD from three
independent experiments). Representative images of embryos under dark and light conditions are shown.
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