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1. Schemes

Scheme S1. Structure of Rul and Ru2.
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Scheme S2. Synthetic scheme for complex Ru2.




2. Figures

Bt

6000000

5000000

4000000

3000000

2000000

1000000

f1 (ppm)

00°€
lﬁao.n

ooz
00k

00z
%S.F

o'k
Zo0z
Sk

Fo

]

=]

o

f1 (ppm)



2800000
~2600000

2400000

2200000

2000000

1800000

1600000

1400000

1200000

1000000

=800000

600000
400000

F200000

==200000

o
S

0
€L

[4: 3

ez

2T
OSWa 0se
OgH ze'e
6L°G

18°G

A3

(A3

vl

SL°L

LL'L

6L°L

L
vyl

o9¥°L

6¥°L

LS°L

€5°L

mm.-

L8°L
65°L
09°L
9L
9L
89°L
0Ll

oL
8LL
09'L
162
£6°L
70°8-|
708
¥0'8
S0'8
208"
60°8 1
60’8
vL'g
91’8
9z'8
82’8
ve'g
9g'8
68
e
158
65'8
69'8
18
08'8
798
58'8
98’8
198

88’8

2040000

1570000

+10¢0000

507000

T T T T T
7.0 6.8 6.6 6.4

1

7.8 7.6 7.4 7.2

f1 (ppm)

T T T T T T T 12
8.2 8.0

T

9.4 9.2 9.0 88 8.6 8.4

00°¢
Mirsoc €
00°¢
Jrcc €

=00°}
00y
002
00°}
00e
00°k
=002
00°}
00°¢
o0z
00°}
00°'L
00°}
00°L
00°C
00tk
ooz

f1 (ppm)

Fig. S1. 'H NMR spectra (400 MHz, DMSO-dy) of Rul and Ru2.
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Fig. S2. 'H-'H COSY spectra (500 MHz, DMSO-dy) of Rul and Ru2.
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Fig. S3. HR-ESI-MS spectra of Ru2.
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Fig. S4. Octanol/water partition coefficients of Rul and Ru2.
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Fig. S5. Dark stability of Rul (Left) and Ru2 (Right) in PBS.
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Fig. S6. Absorption spectra changes of Rul(Left) and Ru2(Right) upon white light irradiation
(11.6 J/ecm?).
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Fig. S7. Mass spectra showing ligand dissociation of Rul in methanol after illumination (11.6
J/em?).
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Fig. S8. 'H NMR spectra showing ligand dissociation of Ru2 after illumination (11.6 J/cm?).
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Fig. S9. HPLC of GMP and Ru2 after irradiation. (11.6 J/cm?).




L 10000 -
2.0 814 ' 150s
8 <L ia 2 5%
S1.5- n
3 12 < 6000
) 0.1 2 5 =
a 1.0 Time (min) = 4000- 0s
< o
0.5 L 2000/\
0.0 ; ; — ; 0 ; ; ; ;
300 350 400 450 500 550 600 500 520 540 560 580 600
Wavelength (nm) Wavelength (nm)

Fig. S10. !0, generation by Ru2(10 uM) upon white light irradiation (38.6 mW/cm?) with ABDA
(left) and SOSG (right).
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Fig. S11. Determination of the quantum yield for the O, generation by the complex Rul and
Ru2 or Ru(bpy);Cl; (as reference) in PBS under white light irradiation.
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Fig. S12. Fluorescence intensity changes of DHR123 (10 uM) in the dark.
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Fig. S13. O, detection using the DHR123 (10 uM) assay for Rul (5 pM) in aqueous solution
after white light irradiation (7 J/cm?).
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Fig. S14. UV-vis spectra showing the photocatalytic oxidation of NADH (160 uM) and NADPH
(160 uM) by Rul and Ru2 (10 uM) in aqueous solution.
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Fig. S15. Dark toxicity of Ru2 toward non-tumorigenic cell lines HEK-293T.



A549(21% 0Oy) A549(5% 0O,)

Dark? Light? PI¢ Dark?® Light? PI¢
Rul 28.3+1.6 8.8+0.7 3.2 >100 40.7£2.1 2.5
Ru2 65.0+1.1 0.29+0.04 224.1 81.3+3.1 10.3+£2.8 7.9
Cisplatin 2.4+0.2 1.8+0.1 1.3 3.7£1.4 4.1+1.5 0.9
5-FU 67.1+1.4 66.8+1.1 1.0 88.3+0.9 86.4+1.2 1.0
Ce6 22.4+0.7 0.21+0.08 106.7 17.4+£2.3 8.4+1.7 2.1
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Fig. S16. Antiproliferative activity of Rul and Ru2 against different tumor cell lines under hypoxia
(5% O3) conditions.

3. Tables

Table S1. Dark and photo ICs, values (uUM) and photo-cytotoxicity index (PI = 1Csy dark/ICs, light)
in A549 cells under normoxic and hypoxic conditions




348 h drug exposure in the dark.

b16h drug exposure in the dark, followed by white light irradiation (11.6 J/cm?) for 5 min and
further 32 h incubation.

°PI = ICso(Dark?®) / ICso(Light?).

5-FU =5-Fluorouracil, n.a. = Not applicable.

Table S2. Dark and photo ICs, values (uM) and photo-cytotoxicity index (PI = ICsq dark/ICs light)
in A549/5-FU cells under normoxic and hypoxic conditions

A549/5-FU(21% O5) A549/5-FU(5% O5)

Dark Light’ PI° Dark Light’ PI°
Ru1 66.6+3.7 21.6+2.4 3.1 >100 53.7+2.4 1.9
Ru2 67.2+2.1 0.66+0.09 101.8 >100 4.241.9 23.8
5-FU >200 >200 na. >200 >200 n.a.
Ce6 32.4+1.6 0.25+0.02 129.6 17.541.6 1.4%1.1 12.5

248 h drug exposure in the dark.
16h drug exposure in the dark, followed by white light irradiation (11.6 J/cm?2) for 5 min and further 32 h
incubation.
°Pl = ICso(Dark?) / ICsp (Light®).
5-FU =5-Fluorouracil , n.a. = Not applicable.

A549/DDP(21% O5) A549(5% O5)
Dark’ Light® PI° Dark’ Light® PI°
Ru1 51.443.2 11.841.9 4.4 >100 >100 n.a.
Ru2 >100 0.13£0.03 769.2 62.842.3 1.240.6 52.3
Cisplatin 15.542.2 11.8£0.4 1.3 77.642.9 74.1%3.1 1.0

Ceb 63.5%1.7 0.3610.2 176.4 21.4+2.4 8.0%1.2 2.7




248 h drug exposure in the dark.
16h drug exposure in the dark, followed by white light irradiation (11.6 J/cm?) for 5 min and further 32
h incubation.
°PI = ICso(Dark’) / ICso(Light).
n.a. = Not applicable.

Table S3. Dark and photo ICs, values (uM) and photo-cytotoxicity index (PI = ICsq dark/ICsq light)

in A549/DDP cells under normoxic and hypoxic conditions

Table S4. Photo ICs, values (uM) in A549 cells under different photo dose.

5.8 Jicm? 11.6 Jicm? 23.2 Jicm?

LightICs, (nM) 0.93+0.08 0.29+0.04 0.26+0.009

Table SS. Photo ICs, values (uM) and photo-cytotoxicity index (PI = ICsy dark/ICsq light) in A549

cells of various Ruthenium complexes.

Light IC5, (1M) Pl

Ru (Reported by Glazer)! 1.1 +£0.3 136

Ru (Reported by Glazer)? 1.2 +01 208
Ru (Reported by Bonnet)? 6.5 9.1
Ru (Reported by zhou)? 11.2 £ 0.2 3

Ru2 0.29+0.04 224
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