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S1. Synthesis and characterization of 2 and [1]*

Synthesis of N,N’-di(butylenedimethylamine)-3,4,9,10-perylenediimide (2)
In 20 mL of isobutanol perylene tetracarboxylic dianhydride (0.100 g, 0.255 mmol, 1.00 eq.) and (4-

aminobutyl) dimethylamine (0.14 mL, 1.02 mmol, 4.00 eq.) were combined, stirred and heated at 90
°C for 24 h under argon atmosphere. After the mixture was cooled to room temperature, the crude
product was collected by filtration. To remove unreacted PTCDA, to the mixture was added 5%
aqueous NaOH solution and stirred at 90 °C for 30 minutes. The product was separated from solvent
by filtration and washed with water and ethanol. The red solid powder then dried under vacuum to

give 0.14 g (0.238 mmol, 95% yield) product.

IH NMR (400 MHz, CDCl3) & 8.61 (d, J = 8.0 Hz, 4H), 8.53 (d, J = 8.1 Hz, 4H), 4.20 (t, 4H), 2.45 — 2.23 (m,
4H), 2.22 (s, 12H), 1.86 — 1.67 (m, 4H), 1.61 — 1.39 (m, 4H).

MALDI-MS: calcd. for [C3gH3sN4O4]* (m/z): 588.27, found: 588.27

Anal. calcd. for C3sH3sN4Oa: C, 73.45; H, 6.16; N, 9.52; O, 10.87, found C, 73.16; H, 6.15; N, 9.49; O,
10.96.
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Figure $1.1: 'H NMR spectrum of 2 in CDCls.
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Figure S1.2: mass spectrum of 2.

Synthesis of N,N’-di(butylenetrimethylammonium)-3,4,9,10-perylenediimide [1]** as PFs salt
A degassed solution of N,N’-di(butylenedimethylamine)-3,4,9,10-perylenediimide (0.100 g, 0.170

mmol, 1 eq.) and methyl iodide (0.287 mL, 1.70 mmol, 10 eq.) in 10 mL of toluene was refluxed for 3
h under argon atmosphere. The suspended mixture was collected by filtration, washed with ether and
dried under vacuum. To the aqueous solution of the obtained compound was added dropwise to an
aqueous solution of NH4PFs. After stirring of the solution at 65 °C for 1 h, the precipitate was
centrifugated, washed with water to remove produced exchanged salts and dried under vacuum to

give 0.12 g (0.130 mmol, 76 % yield) of the desired product.

IH NMR (400 MHz, CDsCN) & 8.47 — 8.30 (m, 8H), 4.18 (t, J = 6.7 Hz, 4H), 3.39 — 3.29 (m, 4H), 3.04 (s,
18H), 1.85 — 1.70 (m, 8H).

MALDI-MS: calcd. for [CsgHazFsN4O4P]?*(m/z): 763.28, found: 763.28
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Figure S1.3: 'H NMR spectrum of [1]%.
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Figure S1.4: mass spectrum of [1]%.

Anal. calcd. for CagHazF12N404P; - 0.1 NH4PFe: C, 49.34; H, 4.62; N, 6.21; found C, 49.53; H, 4.81; N, 6.07.



S2. Photooxidation of [1]** and temporally resolved UV-vis spectra in DOPG
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Figure S2.1. Photooxidation of [1]** and temporally resolved UV-vis spectra in DOPG:(14:0 PEG2000
PE):[1]** = 100:1:1 liposomes in phosphate buffer (10 mM, pH 7.0) without size exclusion.
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Figure S2.2. UV-vis spectra of Addition of photooxidized [1]** upon addition of 100 mM of ascorbic
acid. Experimental conditions: DOPG:(14:0 PEG2000 PE):[1]* = 100:1:1 liposomes in phosphate
buffer (10 mM, pH 7.0) without size exclusion with 50 mM of sodium persulfate after irradiation of
90 min and afterward additional 200 mM of ascorbic acid.



S3. Stern-Volmer quenching experiment

Solutions were prepared as described in main pages.

In cuvette:
V=3mL
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Figure S3.1. Kinetic traces of luminescence decay upon excitation at 450 nm in acetonitrile/water 1:1
(V/V) and 1 uM [1]* and various concentrations of Na,S;0s as quencher.
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Figure S3.2. Luminescence quenching upon addition various concentrations of Na;S;0s in
acetonitrile/water 1:1 (V/V) and 1 uM [1]*.

Liposomes were prepared as described in methods section.
In cuvette:

V=3mL

[1]*=1.67 uM

[DOPG] = 167 uM

[14:0 PEG2000 PE] =0.17 uM
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Figure S3.3. Kinetic traces of luminescence decay upon excitation at 450 nm at pH 7.0 of DOPG
liposomes without size exclusion chromatography with 1% (14:0 PEG2000 PE), 1% [1]** and various
concentrations of Na,S,0s as quencher.
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Figure $3.4. Luminescence quenching upon addition various concentrations of Na,S;0s in DOPG
liposomes without size exclusion chromatography with 1% (14:0 PEG2000 PE), 1% [1]*.
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Figure S3.5. Kinetic traces of luminescence decay upon excitation at 450 nm at pH 7.0 of DOPG
liposomes with size exclusion chromatography with 1% (14:0 PEG2000 PE), 1% [1]** and various
concentrations of Na,S,0s as quencher.
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Figure S3.6. Luminescence quenching upon addition various concentrations of Na,S;0s in DOPG
liposomes with size exclusion chromatography with 1% (14:0 PEG2000 PE), 1% [1]*.
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S4. Typical hydrodynamic diameter of DOPG liposome containing [1]**
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Figure S4.1. DLS measurements of DOPG liposomes with size exclusion chromatography with 1%
(14:0 PEG2000 PE), 1% [1]*, before (left) and after (right) photooxidation reaction.

Table S1. DLS data: average size and polydispersity index, before and after photooxidation reaction.

Parameters Before After
Mean Mean

Z-average (nm) 117 111
Polydispersity index 0.11 0.07

S5. Coordinates of [1]**

88

N-substituted perylene diimide

C -2.87525 0.33453  -2.20917

C -1.47598 0.33312  -2.22232

C -0.73452  -0.46864  -1.34924

C -1.43165  -1.31061  -0.42502

C -2.86098  -1.30408  -0.41931

C -3.57197  -0.46982  -1.31791

C 0.73451  -0.46862  -1.34924

C -0.73462  -2.15708 0.49533

C 0.73464  -2.15708 0.49532

C 1.43166 -1.31061 -0.42504

C 1.47747  -2.95501 1.37056
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H 7.74546 3.88133 1.16150
H 6.65893 3.82105 2.59060
H 6.39493 5.04953 1.30641
H 6.88824 3.40953  -1.01599
H 5.37154 434450 -0.85021
H 5.31473 2.57963  -1.21833
H -6.39497 5.04955 1.30629
H -6.65892 3.82110 2.59052
H -7.74549 3.88133 1.16144
H -4.36509 3.00163 2.34859
H -4.12463 4.32006 1.15217
H -3.73697 2.62281 0.70891
H -5.31481 2.57960 -1.21841
H -5.37164 4.34448  -0.85035

H -6.88832 3.40948  -1.01606
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