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Synthesis details of BV-1
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Figura S1
'H NMR in CDCl; of derivative 1.

H NMR (CDCls, 400 MHz): § 8.56 (d, J=6.2 Hz, 2H), 7.31-7.27 (m, 3H), 6.99 (d, J=3.8 Hz, 1H),
6.89 (d, J=3.8 Hz, 1H), 6.71 (d, J=16.1 Hz, 1H) ppm
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Figure S2
'H NMR in CDCl; of derivative 2.

'"H NMR (CDCl;, 400 MHz): $ 8.56 (d, J=5.7 Hz, 2H), 7.36 (d, J=16.0 Hz, 1H), 7.31 (d, J=6.0 Hz,
2H), 7.10 (d, J=3.8 Hz, 1H), 7.08 (d, J=3.8 Hz, 1H), 7.05 (d, J=3.8 Hz, 1H), 7.02-7.00 (m, 2H), 6.77
(d, J=6.0 Hz, 2H), 6.69 (d, J=3.5 Hz, 1H), 2.80 (t, J=7.6 Hz, 2H), 1.69 (m, 2H), 1.43-1.27 (m, 6H),
0.89 (t, J=7.0 Hz, 3H) ppm

I3C NMR in CDCl; of derivative 2.

3C{H} NMR (CDCls, 100 MHz): 5 150.22, 146.01, 144.18, 140.23, 137.83, 137.61, 135.00, 134.22,
129.19, 125.84, 125.12, 124.91, 124.79, 123.89, 123.64, 120.48, 31.55, 30.20, 28.74, 22.56, 14.07
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Figure S3
I3C NMR in CDCI; of derivative 2.

BC{H} NMR (CDCl;, 100 MHz): 5 150.22, 146.01, 144.18, 140.23, 137.83, 137.61, 135.00, 134.22,
129.19, 125.84, 125.12, 124.91, 124.79, 123.89, 123.64, 120.48, 31.55, 30.20, 28.74, 22.56, 14.07
ppm.
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Figure S4
'H NMR in DMSO-d; of derivative 3.

'"H NMR (DMSO-dg, 400 MHz): 6 8.92 (d, J=7.1 Hz, 2H), 8.25-8.19 (m, 3H), 7.49 (d, J=4.0 Hz, 1H),
7.44 (d, J=3.8 Hz, 1H), 7.42 (d, J=3.8 Hz, 1H), 7.26 (d, J=3.8 Hz, 1H), 7.20 (d, J=3.6 Hz, 1H), 7.17
(d, J=16.0 Hz, 1H), 6.85 (d, J=3.6 Hz, 1H), 4.47 (t, J=7.4 Hz, 2H), 3.54 (t, J=6.7 Hz, 2H), 2.80 (t,
J=7.5 Hz, 2H), 1.95-1.88 (m, 2H), 1.84-1.77 (m, 2H), 1.66-1.59 (m, 2H), 1.47-1.26 (m, 10 H), 0.87
(t, J=7.0 Hz, 3H) ppm



N —HON—AOMNONO LWL W

WA NAINOMOANONOTOMAC wn SN AWLAHMWD N -
................. n O N DO MME OO O W
AT D ONOOWITDONLNVOWOOW N T - R e L
O MONCOXNI-OWNDE 0O @ NOOLA~HMN MO
MENOO@UTTICSOWN M ™~ LY NOOMLW WO
WL TOMOMO NN NN N NN o DN HHOOMM™WN T
A A A A A A A A~ A~ A — o MMM NMOMNMHONNNN A

T T \ \ \ T T T T T T T T \ \ \ \
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S5
13C NMR in DMSO-d; of derivative 3.

BC{H} NMR (DMSO-d¢, 100 MHz): & 152.88, 146.25, 144.50, 140.13, 139.67, 137.87, 134.24,
134.02, 133.97, 133.59, 127.02, 126.29, 125.81, 125.03, 125.00, 123.84, 122.32,59.92, 35.48, 32.37,
31.47,31.41, 30.78, 29.83, 28.56, 27.37, 25.01, 22.50, 14.41 ppm



Figure S6
'"H NMR in DMSO-dg of derivative BV-1.

1H NMR (DMSO-d6, 400 MHz): § 8.93 (d, J=7.1 Hz, 2H), 8.26-8.20 (m, 3H), 7.50 (d, J=4.0 Hz,
1H), 7.45 (d, J=3.8 Hz, 1H), 7.43 (d, J=3.8 Hz, 1H), 7.27 (d, J=3.8 Hz, 1H), 7.21 (d, J=3.6 Hz, 1H),
7.18 (d, J=16.0 Hz, 1H), 6.86 (d, J=3.6 Hz, 1H), 5.28 (t, ]=4.9 Hz, 1H), 4.48 (t, ]=7.4 Hz, 2H), 3.82
(m, 2H), 3.38 (m, 2H), 3.30 (m, 1H), 3.06 (s, 6H), 2.80 (t, ]=7.5 Hz, 2H), 1.93 (m, 2H), 1.68-1.59 (m,
4H), 1.36-1.28 (m, 10H), 0.87 (t, J=7.0 Hz, 3H) ppm
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Figure S7
I3C NMR in DMSO-d; of derivative BV—1.

13C{1H} NMR (DMSO-d6, 100 MHz): & 152.93, 146.28, 144.53, 140.15, 139.66, 137.88, 134.23,
134.10, 134.02, 133.58, 127.05, 126.32, 125.85, 125.07, 125.03, 123.85, 122.33, 65.07, 64.32, 59.80,
55.36, 51.32,31.47, 31.40, 30.66, 31.41, 29.82, 28.54, 25.63, 25.38, 22.50, 22.05, 14.41 ppm



Computational methods

To ensure the full reproducibility of our computational results, we provide here a complete account
of our setup. The optoelectronic properties of BV—1 have been investigated in the framework of (time
dependent) density functional theory using the ORCA suite of programs.'? The starting
configurations of the molecule have been found using a conformer-rotamer search algorithm based
on the GFN2-xTB tight-binding Hamiltonian. 3= A few lowest-energy conformers have been then
fully optimized using a revised PBEO hybrid functional with 37.5% of exact exchange,® suitable for
accurately describing the strong charge-transfer excitation which dominates the absorption spectrum
of BV-1, and the D3BJ dispersion correction.” The Kohn-Sham orbitals have been expanded on a
Gaussian-type def2-TZVPP basis set.® The corresponding def2/J basis was also used as an auxiliary
basis set for Coulomb fitting in a resolution-of-identity/chain-of-spheres (RIJCOSX) framework.
Time-dependent DFT calculations have been performed on lowest-energy conformers using the same
functional and the same basis sets; a large basis of 600 vectors connecting occupied and unoccupied
Kohn-Sham orbitals has been used for the calculations of the first 30 electronic transitions of the
absorption spectrum of the molecule. Solvent effects have been included in the calculations through
the linear-response conductor-like polarizable continuum model (LR-CPCM).° Absorption and
emission spectra in different solvents, including vibrational contributions, have been calculated using
the excited-state dynamics (ESD) module implemented in ORCA.! Excited-state absorption (ESA)
spectra have been calculated using the expectation value formalism, and are shown as Gaussian
convolution of electronic transitions (FWHM = 4000 cm™!). These transitions have been calculated
both in a vertical configuration, i.e. in the ground state optimized geometry, as well as in the adiabatic
configuration, i.e. in the S1 (and T1) excited-state optimized geometry. The vertical transitions can
be interpreted as the limit for t=0, which correspond to the time-gated spectra taken at short probe
delays before the conformational relaxation occurs. The adiabatic transitions, on the other hand,
represent the limit for longer probe delays, reproducing the condition of the completely relaxed
system. In all the examined solvents, we observe a blue shift of the ESA transitions going from the
vertical to the adiabatic configuration that is consistent with the results of ultrafast spectroscopy
measurements. Note that the computed theoretical values are shifted at higher energies with respect
to the experimental values, due to computational details. The optimized geometries in Cartesian

coordinates (in A) of the BV—1 ground and S1 excited states in water are reported below.

Ground state

N 5.56292813920836 -1.78200854848512 -0.88413841318298
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BV optimized structure

GS — S1 density difference (vertical)

Figure S8

HOMO and LUMO orbitals of BV—1 calculated at the revPBEO@def2-TZVPP level of theory and
density difference between the ground and S1 excited states in the geometry of the ground state
(vertical). The red arrow indicates the displacement of charge density from blue to red regions upon

GS—S1 excitation (charge transfer excited state).
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Figure S10

Jablonski diagrams of singlet and triplet excited states of BV-1 in vacuum and in solution
(dichloromethane, ethanol and water). Vertical (calculated in the ground-state structure) and adiabatic
(in the S1 excited-state structure) distributions are shown. Possible intersystem conversion (ISC)

pathways are also indicated by dashed lines.
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Figure S11

Transient absorption dynamics of BV—1 at different probe wavelengths.
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Figure S12

Excited-state absorption (ESA) from the S1 (left panels) and T1 (right panels) excited states in three
solvents (dichloromethane, ethanol and water). ESA have been calculated both in the vertical (in the
ground-state structure) and in the adiabatic (in the S1 excited-state structure for S1 ESA and in S1
and T1 structures for T1 ESA, labelled as adl and ad2, respectively) transition geometries. The
vertical and adiabatic transitions can be interpreted as the limits of t=0 and long t transient absorption

signals, respectively.
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Figure S13

Fluorescence dynamics of BV—1 in different solvents (water, ethanol, dichloromethane, and SDS
micelles suspension). The PL decays are plotted in two different spectral regions: 550-650 nm (left
panels) and 740-830 nm (right panels). The lower the polarity of the solvent (DCM), the slower the
PL decay. Moreover, at the longer wavelength, in ethanol and DCM we observe a slow rising of the
PL signal, which is a hint of the building up of a population on a state different from the one reached

by the molecule immediately after the excitation.

TRPL measurements were carried out using a femtosecond laser source coupled to a streak camera
detection system (Hamamatsu C5680). A Ti:sapphire laser (Coherent Chameleon Ultra II, pulse
bandwidths of 140 fs, repetition rate of 80 MHz, and maximum pulse energy of 50 nJ) was used to
pump a second-harmonic crystal (B-barium borate) to tune the pump wavelength to 470 nm. The
measurements here shown were performed recording the first 120 ps of decays, with an IRF of 4.1 ps

(top panel) and recording the first 2 ns of decay with an IRF of ~30 ps.
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Figure S14

A. Time-evolution of the UV-VIS spectrum of a DPBF (50 uM) and of DPBF (50 uM) and
BV-1 (5 uM) in DMSO solution. The samples were placed under a 470 nm LED light.

B. Normalized dynamics of the DPBF absorption peak (415 nm).
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Figure S15

Transient absorption spectra and dynamics of BV—1 in water and in E. coli cells suspension. The
system was excited at 490 nm and probed with two different white light super-continuums to probe

both the visible and the NIR range. The solutions were flowed by means of a peristaltic pump, to

avoid photobleaching of the samples.
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Figure S16

AlamarBlue viability assay. The points represent the average fluorescence intensity of AlamarBlue
exposed to HEK-293T cells loaded with BV-1 at different concentrations (0, 1, 5 and 10 uM). The
error bars represent the standard error of the mean (n=9 for all conditions). Each column of the graph
reports the average over 3 distinct cell preparations. Statistical significance between two conditions
was evaluated using two-way ANOV A-test. In all the reported data, *p < 0.05, **p <0.01, and ***p
< 0.001. Stars (*) are used to show significance with respect to the values at time 0 h (same
concentration), while hashes (#) are used to show significance with respect to the values at

concentration 0 pM (at the same time point).
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Figure S17

Representative pictures of E. coli colonies grown on LB agar plates after the exposure to BV-1 and

grown under dark (D) or light (L) conditions as done in the MIC experiment.
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Figure S18

The top panel includes representative images of E. coli loaded with different concentrations of BV-1
(5 and 20 uM), taken at different time points after the treatment (scale bar 5 pm). The images show
the fluorescence intensity. The bottom plot shows the PL intensity, normalized at time 0 in the two

different conditions.
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