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1. Schemes, Figures and Tables
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Fig. S1. Normalised absorption (blue), emission (orange) and excitation (green) spectra of BODIPY-Mito-I-
1 to BODIPY-Mito-I-6 analogues. [BODIPY] = 10 uM, CH3CN, 298 K. Aex = 532 nm, Aem = 554 nm.
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Fig. S2. Emission comparison of BODIPY-Mito-I-n analogues in CH3CN (blue) and PBS buffer (pH = 7.4)
(orange). [BODIPY] = 10 uM, CH3CN, 298 K. Aex = 532 nm (CH3CN), Aex = 539 nm (PBS buffer at pH = 7.4).
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Fig. S3. The decay of absorbance of DPBF at 411 nm in aerated methanol in the presence of BODIPY-Mito-
I-n following irradiation with 525 nm light for 10 s. [DPBF] = 50 xM, [BODIPY] = 0.5 uM, 298 K.
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Fig. S4. Rates of decay of absorbance (A — Ao) of DPBF (50 M) at 411 nm in aerated methanol in the
presence of BODIPY-Mito-I-n following irradiation with 525 nm light.
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Fig. S5. The decay of absorbance of DPBF at 411 nm in aerated acetonitrile in the presence of BODIPY-
Mito-I-n following irradiation with 525 nm light for 10 s. [DPBF] = 50 xM, [BODIPY] = 0.5 uM, 298 K.
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Fig. S6. Rates of decay of absorbance (A — Ao) of DPBF (50 M) at 411 nm in aerated acetonitrile in the

presence of BODIPY-Mito-I-n following irradiation with 525 nm light.
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Fig. S7. Rates of decay of absorbance (A — Ao) of DPBF (50 4M) at 411 nm in aerated methanol in the
presence of (A) BODIPY-Mito-1 or BODIPY-Mito-I-1 and (B) BODIPY-Mito-6 or BODIPY-Mito-I-6 following
irradiation with 525 nm light.
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Fig. S8. Percentage of surviving HeLa cells after exposure to BODIPY-Mito-I-n analogues under dark (black)

and light irradiation (red) conditions, as determined by the MTT assay. The cells were first treated with
BODIPY-Mito-I-n analogues for 24 h, then incubated in the dark or irradiated (525 nm, 10 mW cm~2) for 10
min, and subsequently incubated in fresh medium for 20 h.
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Fig. S9. Percentage of surviving HeLa cells after exposure to BODIPY-Mito-I-n analogues under dark (black)
and light irradiation (red) conditions, as determined by the NRU assay. The cells were first treated with
BODIPY-Mito-I-n analogues for 24 h, then incubated in the dark or irradiated (525 nm, 10 mW cm™2) for 10
min, and subsequently incubated in fresh medium for 20 h.
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Fig. S10. Amount of BODIPY associated with an average HelLa cell upon incubation with BODIPY-Mito-I-n
analogues (25 uM) at 37 °C for 4 h.
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Fig. S11. Flow cytometric analysis of HelLa cells treated with BODIPY-Mito-I-n analogues (10 nM, 24 h),
remained in the dark or irradiated (525 nm, 10 mW cm~2) for 10 min, and then incubated in fresh medium for
20 h. The cells were then stained with Alexa Fluor 647—Annexin V conjugate and PI and analysed by flow
cytometry using 488 and 638 nm excitation.

2. Experimental Details

General Procedures: All commercially available reagents were used as received from suppliers
without further purification. Solvents used were laboratory grade. Anhydrous solvents were
obtained from departmental solvent towers and stored over 3 A molecular sieves. Moisture-
sensitive reactions were carried out by Schlenk-line techniques, under an inert atmosphere of
nitrogen. Thin-layer chromatography was performed on silica (Merk Art 5554) and visualised under
UV irradiation. Automated flash column chromatography was executed using a Biotage Isolera
Four unit and KP-SIL silica cartridges (10 g or 25 g). 'H (400 MHz), 3P NMR {*H} (162 MHz) and
13C {*H} (101 MHz) NMR spectra were recorded on a Bruker AV-400 spectrometer, Imperial
College London at 298 K. Chemical shifts are reported in parts per million (ppm) and coupling
constants in Hertz (Hz). Peak multiplicities are abbreviated as: s = singlet, d = doublet, t = triplet,

g = quartet, dd = doublet of doublet, m = multiplet and br = broad. Mass spectrometry analysis
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(ESI, accurate mass) was conducted by the Mass Spectrometry Service, Imperial College London,

unless stated otherwise.
2.1 Photophysical Characterisation

Sample preparation: Stock solutions of BODIPY-Mito-I-n analogues were prepared in DMSO (1
mL) with a concentration range of 1 — 3 mM, and stored at -20 °C in the dark. Samples were thawed
to room temperature directly before use. All samples were diluted to 10 M in PBS buffer (pH =

7.4) for the photophysical measurements.

UV-Vis spectroscopy: UV-Visible absorption spectra were measured using an Agilent
Technologies Cary 60 Spectrophotometer operating with WinUV software. The sample was held
in a quartz cuvette with a path length of 1 cm. Absorption spectra were recorded against a baseline
of pure solvent in an optically matched cuvette with a scan rate of 600.0 nm / min and a data
interval of 1.0 nm. Extinction coefficients were calculated from the Beer—Lambert law (Equation
1).

A = ecl Equation 1.

where A = the absorbance at a particular wavelength, ¢ is the extinction coefficient, ¢ is the

concentration and | is the path length (width of the quartz cuvette, 1 cm).

Fluorescence spectroscopy: Emission and excitation spectra were acquired on an Agilent
Technologies Cary Eclipse Fluorescence Spectrophotometer, in quartz cuvettes with a path length
of 1 cm. Emission and excitation spectra were collected with a scan rate of 120.0 nm / min, a delay

interval of 1.0 nm and band-passes of 5 nm unless stated otherwise.

Fluorescence quantum yields (@.m): The fluorescence quantum yields of BODIPY-Mito-I-n
analogues were determined relative to rhodamine 6G (@sss = 0.94) in ethanol.! Solutions of the
reference and the sample were prepared and their absorbance was at 488 nm was adjusted to <
0.1. All measurements were recorded under aerated conditions at room temperature in PBS (pH
= 7.4). Absorbance and emission spectra were recorded consecutively with identical
instrumentation parameters. The fluorescence quantum yields for the BODIPY-Mito-I-n analogues

were calculated from Equation 2.

O, = (1—3) X (‘:—Z) X (5)2 X @, Equation 2.

p
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where @ is the quantum yield, | is the integrated intensity of the emission spectrum, A is the
absorbance at the excitation wavelength and n is the refractive index of the solvent. ‘a’ refers to

the sample and ‘b’ refers to the standard.

Singlet oxygen quantum yields (@x): The singlet oxygen quantum yields were recorded in
aerated solutions of methanol and acetonitrile containing BODIPY-Mito-I-n analogues (0.5 uM)
and DPBF (50 uM), in a quartz cuvette with a path length of 1 cm. The absorbance of the BODIPY-
Mito-I-n analogues was adjusted to < 0.1 at 525 nm, before the samples were placed 3.5 cm away
from the light source and irradiated with a Nichia NCSG219B-V1 525 nm LED (525 nm, 5450 mW
@ 100 % power) operating at 5 % power, and fitted with a collimating lens. The photon flux of the

LED operating at 5 % power was reported to be 1.248 x 10* photons / s2.

The absorbance of DPBF at 411 nm was monitored following 10 s of irradiation with 525 nm light.
Prior to the measurements, the photostability of DPBF was confirmed under identical irradiation
conditions. The @, of BODIPY-Mito-I-n analogues in methanol and acetonitrile were determined
relative to Rose Bengal in methanol (@, = 0.79)° and acetonitrile (@1 = 0.53),* respectively, and

calculated from Equation 3.

munknown X Freference

ginknown _ @Zef erence Equation 3.

mreference y punknown

where @is the quantum yield, m is the slope of a linear fit of the change of absorbance (A — A,) of

DPBF at 411 nm and F is the absorption correlation factor (Equation 4).
F=1-10"4t Equation 4.
where A = absorbance at 525 nm and L is the path length of the cuvette.
For comparison, the @, of BODIPY-Mito-1 and BODIPY-Mito-6 (10 xM) from our previous work®

were recorded in methanol, in an identical procedure to BODIPY-Mito-1-1 and BODIPY-Mito-I-6

analogues highlighted above.
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2.2 Biological Characterisation

Cell culture: HeLa cells were grown in Dulbecco’s Modified Eagle Medium (DMEM) supplemented
with 10 % fetal bovine serum (FBS) and 1 % penicillin/streptomycin at 37 °C under a 5 % CO»
atmosphere. They were subcultured every 2 to 3 days.

MTT assays: Hela cells were seeded in two 96-well flat-bottomed microplates (ca. 10000 cells
per well) in growth medium (100 L) and incubated at 37 °C under a 5 % CO_ atmosphere for 24
h. The growth medium was removed and replaced with the BODIPY-Mito-I-n compounds at
concentrations ranging from 1071° to 10~ M in growth medium/DMSO (99:1, v/ v). Wells containing
untreated cells were used as blank controls. The microplate was incubated at 37 °C under a 5 %
CO; atmosphere for 24 h. After treatment, the medium was removed, the cells were washed with
PBS (100 L) and phenol red-free growth medium (100 L) was added to each well. One of the
microplates was irradiated at dex = 525 nm (10 mW cm™) with an LED cellular photocytotoxicity
irradiator (PURI Materials, Shenzhen, China) for 10 min, whereas the other one was kept in the
dark. The cells were then replenished with fresh growth medium (100 L) and further incubated at
37 °C under a 5 % CO, atmosphere for 24 h. Then, MTT in PBS (10 L, 5 mg mL1) was added to
each well. The microplate was incubated at 37 °C under a 5 % CO; atmosphere for 3 h. The growth
medium was then removed, and DMSO (200 L) was added to each well. The microplate was
further incubated at 37 °C for 15 min. The absorbance of the solutions at 570 nm was measured
with an Epoch 2 microplate spectrophotometer (BioTek., Santa Clara, CA). The ICsp values of the
BODIPY-Mito-I-n compounds were determined from dose dependence of surviving cells after

exposure to the compounds.

Neutral red uptake (NRU) assays: The experimental procedure was similar to that for the MTT
assays, except that neutral red in PBS (10 xL, 0.4 mg mL™?) instead of MTT was added to the wells
after the treatment. The microplate was incubated at 37 °C under a 5 % CO; atmosphere for 3 h.
The growth medium was then removed, and a destain solution (EtOH / H,O / CHsCOOH (glacial),
50/49/1,v/v/v) (200 uL) was added to each well. The absorbance of the solutions at 540 nm
was measured with an Epoch 2 microplate spectrophotometer (BioTek., Santa Clara, CA). The
ICso values of the BODIPY-Mito-lI-n compounds were determined from dose dependence of

surviving cells after exposure to the compounds.

Cellular uptake: HelLa cells were grown in a 50-mm tissue culture dish and incubated at 37 °C
under a 5 % CO. atmosphere for 48 h. The culture medium was removed and replaced with the
BODIPY-Mito-I-n compounds (25 M) in growth medium/DMSO (99:1, v / v). After incubation at
37 °C under a 5 % CO; atmosphere for 4 h, the medium was removed and the cell layer was

washed gently with PBS (1 mL x 3). The cell layer was then trypsinised with 0.25 % trypsin—EDTA
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(500 gL) and quenched with fresh medium (4.5 mL). The cell number was counted with a Logos
Biosystems LUNA-II automated cell counter. The solution was then transferred to centrifuge tubes
and centrifuged at 1,500 rpm for 3 min. The cell layer was then washed with PBS (1 mL) and
centrifuged again. After removing the PBS, the cells were lysed with DMF. The solution was
sonicated for 15 min and centrifuged. The supernatants were separated for UV-Vis spectroscopic
measurements to determine the concentration of the BODIPY-Mito-I-n compounds inside cells.

The concentration of the compounds was calculated from their corresponding calibration curves.

Determination of intracellular ROS generation: HelLa cells were seeded on a sterilised coverslip
in a 35-mm tissue culture dish and grown at 37 °C under a 5 % CO, atmosphere for 48 h. The
culture medium was removed and replaced with BODIPY-Mito-1-6 (25 M) in growth
medium/DMSO (99:1, v / v). After incubation at 37 °C under a 5 % CO, atmosphere for 3 h, the
medium was removed and the cell layer was washed gently with PBS (1 mL x 3). The cells were
then incubated in phenol red-free growth medium. In the dark condition, the tissue culture dish was
kept in the dark for 10 min, while in the light condition, the tissue culture dish was irradiated at Aex
= 525 nm (10 mW cm™) with an LED cellular photocytotoxicity irradiator (PURI Materials,
Shenzhen, China) for 10 min. The medium was removed, washed with PBS (1 mL x 3), and treated
with CM-H,DCFDA (5 uM) at 37 °C under a 5 % CO, atmosphere for 30 min. The medium was
removed, and the cell layer was washed with PBS (1 mL x 3). The coverslip was mounted to a
sterilised glass slide, and then imaging was performed using a Leica TCS SPE confocal

microscope with an oil immersion 63x objective and an excitation wavelength at 488 nm.

Detection of mitochondria membrane potential: HelLa cells were seeded on a sterilised
coverslip in a 35-mm tissue culture dish and grown at 37 °C under a 5 % CO; atmosphere for 48
h. The culture medium was removed and replaced with BODIPY-Mito-1-6 (25 uM) in growth
medium/DMSO (99:1, v / v). After incubation at 37 °C under a 5 % CO, atmosphere for 3 h, the
medium was removed and the cell layer was washed gently with PBS (1 mL x 3). The cells were
then incubated in phenol red-free growth medium. In the dark condition, the tissue culture dish was
kept in the dark for 10 min, while in the light condition, the tissue culture dish was irradiated at Aex
= 525 nm (10 mW cm™) with an LED cellular photocytotoxicity irradiator (PURI Materials,
Shenzhen, China) for 10 min. The medium was removed, washed with PBS (1 mL x 3), and treated
with Rhodamine 123 (5 M) at 37 °C under a 5 % CO; atmosphere for 30 min. The medium was
removed, and the cell layer was washed with PBS (1 mL x 3). The coverslip was mounted to a
sterilised glass slide, and then imaging was performed using a Leica TCS SPE confocal

microscope with an oil immersion 63x objective and an excitation wavelength at 488 nm.
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Annexin V/propidium iodide (Pl) assays: HelLa cells in growth medium were seeded in two 6-
well flat-bottomed microplates in growth medium and incubated at 37 °C under a 5 % CO»
atmosphere for 48 h. The growth medium was removed and replaced with the BODIPY-Mito-I-n
compounds (BODIPY-Mito-I-1 — BODIPY-Mito-I-5: 10 nM; BODIPY-Mito-1-6: 25 nM) in growth
medium/DMSO (99:1, v/ v). After incubation for 24 h, the medium was removed and the cells were
washed gently with PBS (1 mL x 3). Then phenol red-free growth medium (2 mL) was added to
each well. One of the microplates was irradiated at Aex = 525 nm (10 mW cm~2) with an LED cellular
photocytotoxicity irradiator (PURI Materials, Shenzhen, China) for 10 min, whereas the other one
was kept in the dark. The cells were then replenished with fresh growth medium (2 mL) and further
incubated at 37 °C under a 5 % CO, atmosphere for 20 h. After the treatment, the medium was
removed and the cells were washed gently with PBS (1 mL x 3). The cell layer was then trypsinised
and centrifuged at 1500 rpm for 1 min. The cell pellet was washed with PBS (1 mL) and subjected
to centrifugation. The cells were resuspended in an Annexin V binding buffer (100 L) in the flow
cytometer tubes, followed by the addition of Alexa Fluor 647—Annexin V conjugate (5 xL) and PI
(2 uL, 100 pg mL1). The cell suspension was kept in the dark for 15 min. The Annexin V binding
buffer (400 xL) was added to the suspension before analysis by flow cytometer (Beckman
CytoFLEX). The untreated cultured cells were used as a control group for background correction.

The experiments were performed in triplicates and analysed using the CytExpert 2.6 software.
2.3 Compound Synthesis

BODIPY-Mito-n analogues were synthesised in accordance with our previous work.> Compounds

(1) and (2) were synthesised in accordance with reports in the literature.®

BODIPY-Mito-I-1
lodine monochloride (1 M in acetic acid, 384 pL) was added to an
Q/O ice-cold (0 — 5 °C) solution of BODIPY-Mito-1 (78.9 mg, 0.113 mmol) in
| © g CH2CIl> / MeOH (1:1, 18 mL). The reaction was stirred at 0 — 5 °C for 30 min

D under an inert atmosphere of nitrogen and warmed to room temperature. The

bright pink solution was washed with sodium thiosulphate (sat. solution, 10
mL), dried over NaxSO4 and filtered. The solvent was removed under reduced
pressure to form a bright pink residue. Purification by silica gel column
chromatography (100 % CH.Cl, to 95 % CHxCl;, 5 % MeOH) and
recrystalisation in CH2Cl, / n-hexane formed the title compound as a pink solid (78.0 mg, 69 %).
1H NMR (400 MHz, CDCl3) 7.69 (2 H, d, 3Ju.4 7.4), 7.31 (2 H, d, 3Jun 7.4), 4.43 (2 H, d, 2Ju.p 14.3),
2.85-2.76 (3H, m), 2.63 (6 H, s), 2.09 — 2.06 (6 H, m), 1.93 — 1.89 (6 H, m), 1.83 — 1.80 (3 H,
m), 1.62 — 1.54 (6 H, m), 1.49 — 1.43 (6 H, m), 1.35 (6 H, s), 1.31 — 1.26 (3 H, m); 3P NMR {tH}
(162 MHz, CDCl3) 29.6; 13C NMR {!H} (101 MHz, CDCls) 157.4, 144.7, 139.8, 135.2, 131.9 (d, ZJc.

S14



b 8.1), 131.7 (d, 3Jcp 4.9), 86.2, 31.2 (d, Yc.p 37.4), 27.5, 26.7 (d, 2Jc.p 12.0), 25.6, 23.3 (d, *Jc.p
41.0), 17.4, 16.2; ESI-LRMS [CasHs1"BN20oF2P12]*, (+) m/z 869.2, ESI-HRMS calculated for
[CssHs1'BN2OgF2PI2]*, 869.1941 found, 869.1982.

BODIPY-Mito-I-2

lodine monochloride (1 M in acetic acid, 336.0 xL) was added to an
ice-cold (0 — 5 °C) solution of BODIPY-Mito-2 (68.2 mg, 0.10 mmol) in CH2Cl>
/ MeOH (1:1, 20 mL). The reaction was stirred at 0 — 5 °C for 30 min under an
inert atmosphere of nitrogen and warmed to room temperature. The bright pink
solution was washed with sodium thiosulphate (sat. solution, 10 mL), dried
over Na;SO4 and filtered. The solvent was removed under reduced pressure
to form a bright pink residue. Purification by silica gel column chromatography
(100 % CHCI, to 95 % CHxCl2, 5 % MeOH) and recrystalisation in CH2Clz /
n-hexane formed the title compound as a pink solid (59.3 mg, 60%). 'H NMR (400 MHz, CDCls)
7.98 2 H,t,%Inn7.7),7.83-7.73 (3H, m), 7.49 (2 H, d, 3Jn-n 7.8), 7.17 (2 H, d, 3Jn.n 7.8), 4.87
(2 H, d, 2up 14.6),3.31 -3.22 (2 H, m), 2.61 (6 H, s), 2.20 — 2.04 (4 H, m), 1.91 — 1.77 (6 H, m),
158 —1.41 (6 H, m), 1.30 (6 H, s), 1.28 — 1.25 (2 H, m), 1.18 — 1.08 (2 H, m); 3P NMR {tH} (162
MHz, CDCls) 29.8; 13C NMR {*H} (101 MHz, CDCls) 157.3, 144.7, 139.8, 135.1, 134.5, 133.5 (d,
3Jcp 7.1),131.8 (d, ®Jcp 5.1), 131.2 (d, 3Jcp 8.2), 131.2, 130.6 (d, 2Jcp 11.1), 129.1, 115.0 (d, Jc-
p 73.2), 86.2, 31.1 (d, YJc.p 42.1), 26.7 (d, 2Jcp 14.31), 26.4 (d, *Jcr 5.2), 26.3 (d, 3Jcr 5.3), 24.6
(Mc.p 42.8), 17.4, 16.2; ESI-LRMS [C3sHas'BN2OgF2PI,]*, (+) m/z 863.1, ESI-HRMS calculated for
[CasHas*BN2OgF2PI2]*, 863.1471 found, 863.1498.

BODIPY-Mito-1-3

ice-cold (0 — 5 °C) solution of BODIPY-Mito-3 (54.2 mg, 0.08 mmol) in CHxCl>
O / MeOH (1:1, 12 mL). The reaction was stirred at 0 — 5 °C for 30 min under an

inert atmosphere of nitrogen and warmed to room temperature. The bright pink

Q /@ lodine monochloride (1 M in acetic acid, 268.0 xL) was added to an
@ P
)

solution was washed with sodium thiosulphate (sat. solution, 10 mL), dried
over Na SOq and filtered. The solvent was removed under reduced pressure
to form a bright pink residue. Purification by silica gel column chromatography
(100 % CHCI, to 95 % CHCl,, 5 % MeOH) and recrystalisation in CH2Cl / n-hexane formed the
titte compound as a pink solid (47.0 mg, 60 %). *H NMR (400 MHz, CDCls) 7.98 — 7.93 (4 H, m),
7.84-7.80(2H,m),7.72-7.67 (4H, m), 7.22 (2 H, d, 3Jyn 7.7), 7.96 (2 H, d, 3Jyn 7.7), 5.27 (2
H, d, 2Jnp 14.1), 440 — 4.32 (1 H, m), 2.59 (6 H, s), 2.26 — 2.24 (2 H, m), 1.72 — 1.66 (4 H, m),
1.16 (6 H, s), 1.07 — 0.96 (4 H, m); 3P NMR {tH} (162 MHz, CDCls) 32.6; 1*C NMR {*H} (101 MHz,
CDCls) 157.2, 144.8, 140.1, 135.1, 134.8 (d, 2Jcp 8.7), 134.6 (d, *Jcr 3.6), 132.0 (d, *Jcr 5.4),
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131.1, 130.3 (d, 2Jcp 11.8), 130.3, 128.4, 114.6 (d, YJcr 79.8), 86.0, 31.93 (d, YJcr 44.1),27.3 (d,
cp 44.9), 25.8, 25.5, 25.4, 17.4, 16.2; ESI-LRMS [C3gH39™BN2OgF2PI2]*, (+) m/z 857.1, ESI-
HRMS calculated for [CzsHz9'BN2OgF2PI]*, 857.1002 found, 857.0998.

BODIPY-Mito-I-4

lodine monochloride (1 M in acetic acid, 150.0 L) was added to an
ice-cold (0 — 5 °C) solution of BODIPY-Mito-4 (30.0 mg, 0.044 mmol) in
CH2CIl, / MeOH (1:1, 6 mL). The reaction was stirred at 0 — 5 °C for 30 min
under an inert atmosphere of nitrogen and warmed to room temperature. The
bright pink solution was washed with sodium thiosulphate (sat. solution, 10
mL), dried over NaxSO4 and filtered. The solvent was removed under reduced
pressure to form a bright pink residue. Purification by silica gel column
chromatography (100 % CH.Cl, to 95 % CHxCl;, 5 % MeOH) and
recrystalisation in CH2Cl> / n-hexane formed the title compound as a pink solid (30.1 mg, 73 %).
'H NMR (400 MHz, CDCl3) 7.87 — 7.82 (9 H, m), 7.71 - 7.66 (6 H, m), 7.40 (2 H, d, 3Ju.n 7.7), 7.09
(2 H, d, 3Jun 7.7), 5.52 (2 H, d, 3Jn-p 14.9), 2.61 (6 H, s), 1.28 (6 H, S); 3P NMR {*H} (162 MHz,
CDCl3) 22.5; 3C NMR {*H} (101 MHz, CDCls) 157.3, 144.8, 140.0, 135.5, 135.2, 134.5 (d, 3Jc.p
9.9), 132.8 (d, 3Jcp 5.4), 131.1, 130.5 (d, 2Jc-p 12.6), 129.4 (d, 2Jc.p 8.4), 128.7, 117.6 (d, YJcp
86.4), 86.1, 30.9 (d, YJc.p 46.7), 17.4, 16.2; ESI-LRMS [C3gH33BN2OgF2PI2]*, (+) m/z 851.1, ESI-
HRMS calculated for [C3sH33'*BN2OgF2PI,]*, 851.0532 found, 851.0526.

BODIPY-Mito-I-5

lodine monochloride (1 M in acetic acid, 420.0 L)
was added to an ice-cold (0 — 5 °C) solution of BODIPY-Mito-
5(128.3 mg, 0.124 mmol) in CH2Cl> / MeOH (1:1, 20 mL). The
reaction was stirred at 0 — 5 °C for 30 min under an inert
atmosphere of nitrogen and warmed to room temperature. The
bright pink solution was washed with sodium thiosulphate (sat.
solution, 10 mL), dried over Na>SO4 and filtered. The solvent
was removed under reduced pressure to form a bright pink
residue. Purification by silica gel column chromatography (100
% CH2Cl, to 95 % CH2Cl,, 5 % MeOH) and recrystalisation in
CH2ClI, / n-hexane formed the title compound as a pink solid (102.1 mg, 62 %). *H NMR (400 MHz,
CDCl3) 7.67 — 7.61 (6 H, m), 7.36 — 7.34 (2 H, m), 7.15 — 7.10 (8 H, m), 5.20 — 5.16 (2 H, br m),
4.25-4.23 (6 H, m), 3.89 — 3.88 (6 H, m), 3.72 — 3.70 (6 H, m), 3.86 — 3.56 (6 H, m), 3.37 (9 H,
brs), 2.61 (6 H, s), 1.30 (6 H, s); 3P NMR {!H} (162 MHz, CDCls) 20.3; 13C NMR {*H} (101 MHz,
CDCls) 164.2, 157.2, 144.8, 140.2, 136.2 (d, 3Jc.p 11.4), 135.0, 132.7 (d, *Jc-p 5.1), 131.2, 129.9,
128.5, 116.6 (d, 2Jc.p 13.7), 108.3 (d, 1Jc.p 94.9), 86.1, 72.0, 70.9, 69.4, 68.2, 59.2, 32.0 (d, YJcp
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49.3), 17.4, 16.2; ESI-LRMS [Cs3He3''BN2OgF2P12]*, (+) m/z 1205.2, ESI-HRMS calculated for
[CssHe3! BN2OgF2PI2]*, 1205.2422 found, 1205.2474.

BODIPY-Mito-I-6

lodine monochloride (1 M in acetic acid, 75.0 plL) was
added to an ice-cold (0 — 5 °C) solution of BODIPY-Mito-6
(35.4 mg, 0.021 mmol) in CHxCl> / MeOH (1:1, 4 mL). The
reaction was stirred at 0 — 5 °C for 1 h under an inert
atmosphere of nitrogen and warmed to room temperature. An
additional aliquot of iodine monochloride (1 M in acetic acid,
40.0 uL) was added and the solution was stirred at 0 — 5 °C
for 30 min. The bright pink solution was washed with sodium
thiosulphate (sat. solution, 10 mL), dried over NaSO4 and

filtered. The solvent was removed under reduced pressure to

form a bright pink residue. Purification by silica gel column
chromatography (100 % CH2Cl to 95 % CHCl;, 5 % MeOH) and recrystalisation in CHCl, / n-
hexane formed the title compound as a pink solid (31.8 mg, 76 %). *H NMR (400 MHz, CDCls)
7.66 —7.61 (6 H, m), 7.35-7.32(2H, m), 7.14 — 7.08 (8 H, m), 5.17 (2 H, d, 2Ju-p 14.8), 4.22 —
4.20 (6 H, m), 3.89 - 3.86 (6 H, m), 3.72 — 3.60 (66 H, m), 3.53 - 3.51 (6 H, m), 3.35 (9 H, s), 2.60
(6 H, s), 1.29 (6 H, s); 3P NMR {*H} (162 MHz, CDCls) 20.2; **C NMR {*H} (101 MHz, CDCls)
164.1 (d, *Jcp 3.0), 157.2, 144.8, 140.1, 136.2 (3Jcp 11.2), 134.9, 132.7, 131.1, 129.9, 128.5,
116.6 (*Jc.p 13.6), 108.2 (d, YJc.r 94.0), 86.0, 72.0, 70.7, 70.6 — 70.51,* 69.3, 68.2, 59.1, 32.0 (d,
1Jcp 49.4), 17.4, 16.1; ESI-LRMS [Cg3H123 1BN2O024F2PI2]*, (+) m/z 1865.6, ESI-HRMS calculated
for [CsaH123*BN2024F2PI5]*, 1865.6354 found, 1865.6328.

*multiple carbon environments due to PEG.
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2.3.1 NMR Spectra
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Fig. S12. The 'H NMR spectrum of BODIPY-Mito-I-1 in CDCls, 298 K.
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Fig. S13. The 3P NMR spectrum of BODIPY-Mito-I-1 in CDCls, 298 K.
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Fig. S14. The C NMR spectrum of BODIPY-Mito-I-1 in CDCls, 298 K.

90

100

140

BODIPY-Mito-1-2

[ lela0j=rara

Augn4-2022.10.fid

ERHWZ2_179

—
[ea]
—

—

/

POC
o0
80¢
60¢
are
8re
19¢ —
SCE
8CE
o8t
Siz4 4
oré
84

e
ere
6L
05¢
S22
st
Lt
(e
0847 —
1944 )
o6'LN¢ <

4y —
864
864

ooe

T —
[
|
/
|

—
f
|
|
|
|
;

EE'C
Wmm,m
E1'9
&'9

Feeo
Feey

Fes's

Fuwoz

Fooz

Fes't

peoe
yooe

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

45
f1 (ppm)
Fig. S15. The *H NMR spectrum of BODIPY-Mito-I-2 in CDCls, 298 K.

5.0

5.5

8.0 7.5 7.0 6.5 6.0

8.5

S19



Aug04-2022.11.1.1r
ERHW2_179

—29.83

.
e N

26

T T T T T T T T

24 22 20 18 16 14 12 10 8 6 4
f1 (ppm)
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Jun26-2023.21.fid Mo o
ERHW_159 [ [
O dp O
ST T TNT T QWO M O g o
MM ONANTOR 20N Mo g o wod s [+ )
P T O WLWT T — Q00 000 M QT A 0 — -
NS 6 ;Mmoo e @ eSS W~ w — O 0
B B [ Sttt - ol e [ro RN, MM —_—
| e e [ B S N

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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Fig. S24. The *H NMR spectrum of BODIPY-Mito-I-5 in CDCls, 298 K.
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Fig. S25. The 3P NMR spectrum of BODIPY-Mito-I-5 in CDCls, 298 K.
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S25



Aug07-2023.61.1.1r
ERHW2_247 P

—20.23

P P P S U PSSR WU S

20

40 38 36 34 32 30 28 26 24 22 18 16 14 12 10 8 6 4 2 0
f1 (ppm)
Fig. S28. The 3!P NMR spectrum of BODIPY-Mito-I-6 in CDCls, 298 K.
Aug08-2023.32.fid m o ofe
ERHW2_247-2 C [ (2 Ol
lallll aWallsl
oo COMNWWMQOOMEO-— Mo QLW Q LJ.__(_J
——= A Rod-oGo—On wnh 0~ OwWWYlo UL I MmN oo O oy
e TOWWLT O W @~ Q=M= 00 Oy Oy 4O A0 W e N o g
Do N T FMMAMMMAN - — OO0 WD — 000000 a ol = e} !
e Rt | T S e Sl il A e ] GO M P~ |~ P~ P~ P~ M~ D O M m m —_ —
S RN e N N | ———— N [
]
|
J ! 1 I“ In ‘I
I | ! i |
IR AR 111 O o —
Wi Ll lbhes W IR o y L L r P W
170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 0
f1 (ppm)
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2.3.2 Mass Spectrometry Data

BODIPY-Mito-I-1

ERHW2 193
ERHW2 193 14 (0.364)
100, 869.
8
868.2032
632.2166
633.2187

452.3938

468.4016 496.3879 540.4293 556.4507 628.4893 |634.2274 687.4291 706.4969 767.6165 849.5400
ol

460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800 820 840 860

Monoisotopic Mass, Even Electron lons

(B)

60 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:

04-Oct-2022
1: TOF MS ES+
1982 179
870.2128
885.1893
901.2018
913.2141
937.1293
m/z
880 900 920 940

C:38-38 H:0-80 N:1-11 P:0-2 F:2-2 B:1-1 [:1-2

Minimum: -1.5

Maximum: 5.0 5.0 100.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT(Norm) Formula

869.1982 869.1941 4.1 4.7 135 335 0.0 C38 HS1 N2 P F2 B 12

Fig. S30. (A) The ESI-MS of BODIPY-Mito-I-1, and (B) the calculated and found HRMS data.
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BODIPY-Mito-1-2

(A) ERHW2_194 a

06-Jul-2023
ERHW2_194 a 32 (0.828) 1: TOF MS ES+
863.1498 7.76€3
2
864.1519
862.1519
865.1810
1510467 554 0136
okl d L i " w miz
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
(B) Minimum: -1.5
Maximum: 5.0 5.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT  i-FIT (Norm) Formula
863.1498 863.1471 2.7 3.1 16.5  100.2 0.0 C38 H45 N2 B F2 12 P

Fig. S31. (A) The ESI-MS of BODIPY-Mito-I-2, and (B) the calculated and found HRMS data.
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BODIPY-Mito-1-3

ERHW2 172 27-Jun-2023
ERHW2 172 11 (0.277) 1: TOF MS ES+
857.0998 4.29e4
S
858.1057
856.1014
859.1114
811.1168
0 . M T miz
460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800 820 840 860 880 900 920 940

(B)

Monoisotopic Mass, Even Electron lons
43 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:38-38 H:0-45 N:0-5 P:1-1 F:2-2 I1:11-2 B:1-4

Minimum: -1.5

Maximum: 5.0 5.0 100.0

Mass Calc. Mass mDa PPM DBE i-FIT  i-FIT (Norm) Formula
857.0998 857.1002 0.4 -0.5 19.5 162.9 0.0

C38 H39 N2 PF2 12 B

Fig. S32. (A) The ESI-MS of BODIPY-Mito-I-3, and (B) the calculated and found HRMS data.
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BODIPY-Mito-I-4

(A)

ERHW 159 18-May-2022
ERHW 159 8 (0.192) Cm (7:18-30:45) 1: TOF MS ES+
157.0268 9.16e3
1004
851.0526
{851.0583
158.0423 852.0637
159.0315
N
850.0676|
850.0620
}ro0122 334.9767
183.9976 256.9620
301.9589 853.0605
336.9749
h 426.1717 805.0676 854.0659
ol { N AT [ W , )y \M\ . L miz
100 150 200 250 300 35 400 450 500 550 600 650 700 750 800 850 900 950

(B)

Monoisotopic Mass, Even Electron lons

43 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:38-38 H:0-45 N:0-5 P:1-1 F:2-2

Minimum:

Maximum:

Mass Calc. Mass
857.0998 857.1002

1:1-2 B:1-4
-1.5
5.0 5.0 100.0
mDa PPM DBE i-FIT  i-FIT (Norm) Formula
-0.4 -0.5 19.5 162.9 0.0

Fig. S33. (A) The ESI-MS of BODIPY-Mito-I-4, and (B) the calculated and found HRMS data.
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BODIPY-Mito-I-5

ERHW2_194 29-Sep-2022
ERHW2_194 17 (0.592) 1: TOF MS ES+
100, (A) 1205.2474 1.50e3

1206.2490

&
1204.2509
1207.2556
1208.2561
) " ) miz
1060 1080 1100 1120 1140 1160 1180 1200 1220 1240 1260 1280 1300 1320 1340 1360 1380 1400 1420

Monoisotopic Mass, Even Electron lons
72 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

(B)

Elements Used:

C:53-53 H:0-80 B:1-1 N:1-2 0:1-10 F:2-2 P:0-1 1:1-2

Minimum: -1.5

Maximum: 5.0 10.0 100.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT(Norm)  Formula

1205.2474 1205.2422 5.2 4.3 22.5 445 0.0 C53 H63 B N2 09 F2 P 12

Fig. S34. (A) The ESI-MS of BODIPY-Mito-I-5, and (B) the calculated and found HRMS data.
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BODIPY-Mito-1-6

A

95%
90%
85;
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eoé
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204

100
95%
90%
as%

80

esé
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55%
soé
aoé
35
30%
zsé

20

1 16014762

1645.5005

1733.5540 17775811

1689.5270

1719.5327

B

1821.6071

1865.6346

1909.6614

1953.6816

T T
1600 1650

1865.6346
1867.6384

1869.6196

ln.

T
1700

T T T
1750 1800 1850 1900 1950 2000
miz

1909.6614

1911.6647

|

(B)

LI B s e s
1865 1870

LI s s s sy s e
1875 1880

LU S e s s B s et s
1885 1890 1895 1900 1905 1910 1915
miz

Theoretical mass for C83H123BF2I2N2024P+: 1865.6361

Found mass: 1865.6346

Error (ppm): -0.8

Fig. S35. (A) The ESI-MS of BODIPY-Mito-I-6, and (B) the calculated and found HRMS data.
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