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I. MATERIALS AND METHODS

All reagents were purchased from Tzamal Medical Group (Petah Tikva, Israel), Holland Moran
Ltd. and Sigma Aldrich and were used without further purification. All organic solvents used were
HPLC grade and were dried over activated molecular sieves (3 A or 4 A) prior to use. NMR solvents
were purchased from Thermo Scientific Chemicals and dried over activated molecular sieves (3 A
or 4 A) prior to use. Ultra-pure water was obtained using a Milli-Q® machine, in which water is
processed through the QPAK® purification cartridge to reach a resistivity of 18.2 MQecm (25°C)
and a TOC value below 5 ppb. All UV-Visible absorbance spectra were acquired on a Jasco V-750
UV-visible spectrophotometer, using a 10 mm path-length quartz cuvette. Fluorescence spectra
were recorded on a Varian Cary Eclipse fluorescence spectrophotometer, with emission recorded
at a 90° angle relative to the excitation source. 'H NMR spectra were obtained using a Bruker
Avance III spectrophotometer operating at 400 MHz. The pH values of aqueous solutions were
recorded on a Mettler Toledo Education Line pH meter. All of the high-resolution mass spectra
(HRMS) were measured in positive ionization mode using a Waters Micromass Quattro Micro
instrument, which was equipped with an electrospray ionization source and Waters 2795 and 996
PDA detectors. The measurements were carried out using a MIRacle™ Single Reflection ATR
Accessory from PIKE Technologies, without any sample processing. All fluorescence spectra were
integrated vs. wavenumber on the X-axis using OriginPro 2020. All curve fitting was done using
OriginPro curve fitting options (either linear or non-linear curve fitting, as applicable). All
colorimetric = analysis was  done using freely available Image]  software
(https://imagej.net/ij/index.html).
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II. EXPERIMENTAL PROCEDURES

a. Synthetic procedures

1. Synthesis of compound 1:
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Figure S1. Synthesis of compound 1

syn-(Ph,I) Bimane (compound S1) was prepared following literature-reported procedures.' To
prepare compound 1, compound S1 (100 mg, 0.28 mmol, 1.0 equiv.) was dissolved in acetonitrile
(200 mL) under a nitrogen atmosphere at room temperature, and 4-ethynylphenylboronic acid
pinacol ester S2 (140 mg, 0.61 mmol, 2.2 equiv.), bis(triphenylphosphine)palladium (II) chloride
(20 mg, 0.028 mmol, 0.10 equiv.), cuprous iodide (2.7 mg, 0.014 mmol, 0.05 equiv.) and N,N-
diisopropylethylamine (0.48 mL, 2.8 mmol, 10 equiv.) were added. The reaction mixture was
stirred at 80 °C for 1 hour and the solvent was then evaporated under reduced pressure. The
resulting crude product was purified via column chromatography using 5% ethyl acetate in
dichloromethane (vol/ vol) as an isocratic eluent to obtain compound 1 in 67% yield (138 mg) as
an orange solid. '"H NMR (CDCls, 400 MHz): § = 7.70 (d, J = 8.0 Hz, 2 H, Ar-H), 7.35 (d, /= 8.1
Hz, 2 H, Ar-H), 7.32-7.30 (m, 2 H, Ar-H), 7.23 (d, /J=4.4 Hz, 1 H, Ar-H), 7.17-7.13 (m, 2 H, Ar-
H), 1.33 (s, 12 H, 2(-Me)2) ppm; *C NMR (CDCl3, 101 MHz): § = 157.29, 151.83, 134.95, 131.56,
131.20, 129.63, 128.90, 128.61, 125.77, 125.35, 104.59, 98.39, 84.46, 25.32 ppm; HRMS: m/z
caled. for C46H42BaN2Og: 741.3322; found: 741.3322 [M+H'].

ii. Synthesis of compound 2:
3.4 .
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Figure S2. Synthesis of compound 2

Compound 1 (110 mg, 0.148 mmol, 1.0 equiv.) was dissolved in acetonitrile (100 mL) in a round
bottom flask, followed by the addition of 30% H»O, (w/v, 37 uL, 0.325 mmol, 2.2 equiv.). The
reaction mixture was stirred at room temperature for 30 minutes, followed by removal of the solvent
under reduced pressure. The crude product was purified by reverse phase HPLC (eluent: 60%
acetonitrile: 40% water) to yield bimane 2 as a red solid (15 mg, 21% yield). '"H NMR (DMSO-ds,
400 MHz): 6 =9.98 (s, 1 H), 7.35 - 7.28 (m, 3 H), 7.21 — 7.14 (m, 4 H), 6.74 (d, /= 8.7 Hz, 2 H)
ppm; “C NMR (DMSO-ds, 101 MHz): § = 132.88, 129.12, 127.78, 125.27, 115.80 ppm; HRMS:
m/z caled. for C34H20N>O4: 521.1501; found: 521.1486 [M+H"].
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b. Solution-state experiments

1. Water vs. hydrogen peroxide response comparison

Steady-state UV-visible spectroscopy experiments: A stock solution of compound 1 in acetonitrile
([1] = 10 pM) was prepared, and the UV-visible absorption spectrum of the solution was recorded
from 200-800 nm. Solutions of compound 1 were also prepared in the presence of increasing
concentrations of H>O; ([H,0,] =0.029 M — 0.676 M; [1] = 10 uM), and the UV-visible spectrum
of each solution was recorded. Solutions of compound 1 were also prepared in the presence of
increasing concentrations of H,O ([H2O] = 0.18 M — 4.26 M; [1] = 10 uM), and the UV-visible
spectrum of each solution was recorded. The results reported herein represent an average of at least
three independent trials.

Steady-state fluorescence spectroscopy experiments: A stock solution of compound 1 in
acetonitrile ([1] = 10 uM) was prepared, and the fluorescence emission spectrum of the solution
was recorded from 460-800 nm (Aexcitation = 450 nm; excitation and emission slit widths = 2.5 nm).
Solutions of compound 1 were also prepared in the presence of increasing concentrations of H,O,
([H202] = 0.029 M — 0.676 M; [1] = 10 uM), and the fluorescence spectrum of each solution was
recorded under the same experimental conditions ((Aexcitation = 450 nm; excitation and emission slit
widths = 2.5 nm). Solutions of compound 1 were also prepared in the presence of increasing
concentrations of H,O ([HO] =0.18 M — 4.26 M; [1] = 10 uM), and the fluorescence spectrum of
each solution was recorded under the same experimental conditions ((Acxcitation = 450 nm; excitation
and emission slit widths = 2.5 nm). The results reported herein represent an average of at least three
independent trials.

il. Limit of detection experiments:

The initial sample was prepared by diluting a solution of compound 1 in acetonitrile ([1]iita = 50
UM [1]fina = 10 pM).

The diluted solution was transferred to a quartz cuvette, and excited at 450 nm using a Varian Cary
Eclipse fluorescence spectrometer. The excitation and emission slit widths were fixed at 2.5 nm.
The fluorescence emission spectrum was collected between 460 and 800 nm. Each fluorescence
measurement was repeated six times.

A solution of 0.5 nM of H,O, in water was diluted with compound 1 (3 mL) to achieve a final
concentration of 0.005 nM H;O, and the solution was manually stirred. The UV-visible absorbance
spectrum of the solution was collected between 200 and 700 nm. The steady-state fluorescence
emission spectrum was collected by exciting the solution at 450 nm, and recording the emission
between 460 nm and 800 nm. All measurements were repeated six times.

The above step was repeated five times to get final hydrogen peroxide concentrations of 0.01 nM,
0.05nM, 0.1 nM, and 0.15 nM. In all cases, the solution was excited at 450 nm and the fluorescence
emission spectrum was recorded between 460 and 800 nm.

We plotted the concentration of hydrogen peroxide (in nM) on the X-axis, and a variety of measured
output data on the Y-axis (integrated UV-visible absorbance spectra; intensity of absorbance at 455
nm, integrated fluorescence emission spectra, and intensity of fluorescence emission at 534 nm).
The equations for the best linear fit for each data set were determined.

The limit of detection of the blank (LODuiank) and limit of quantification of the blank (LOQpiank)
were calculated using the following equations:
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LODvjank = Averageviank + 3 * SDplank (Eq. S1)
LOQvank = Averageviank + 10 * SDpjank (Eq. S2)

where Averagenank represents the average measured value of the repeated trials of the
sample without any analyte (i.e., hydrogen peroxide), and SDpink represents the standard
deviation of those measurements.

For each category of output data, we plugged the LODyank value into the best linear fit equation as
the Y-value, and solved for the X-value. This value represents the limit of detection, measured as
the concentration of hydrogen peroxide in uM.

For each category of output data, we plugged the LOQyiank value into the best linear fit equation as
the Y-value, and solved for the X-value. This value represents the limit of quantification, measured
as the concentration of hydrogen peroxide in pM.

iii. Solution-state colorimetric analysis

Colorimetric analysis of H,O,: 1 mL of an acetonitrile solution of compound 1 ([1] = 10 pM) was
added to 10 different vials. Varying amounts of an acetonitrile solution of H,O, ([H.O,] = 500 mM)
were then added to the vials containing solutions of compound 1, to achieve the following H,O»
concentrations: 0 mM, 10 mM, 30 mM, 60 mM, 90 mM, 120 mM, 150 mM, 180 mM, 210 mM,
240 mM, 270 mM, and 300 mM. The vials were mixed by hand, and allowed to sit at room
temperature for five minutes prior to being photographed under ambient light and under 365 nm
excitation (using a hand-held TLC lamp). Colorimetric analysis of the resulting photographs was
conducted using ImageJ software. The results reported herein represent an average of three
independent trials.

Colorimetric analysis of water: The same procedure was repeated using a 500 mM solution of water
in acetonitrile. This solution was added to vials containing 1 mL of a solution of compound 1 in
acetonitrile ([1] = 10 uM), to achieve the following water concentrations: 0 mM, 10 mM, 30 mM,
60 mM, 90 mM, 120 mM, 150 mM, 180 mM, 210 mM, 240 mM, 270 mM, and 300 mM. The vials
were mixed by hand, and allowed to sit at room temperature for five minutes prior to being
photographed under ambient light and under 365 nm excitation (using a hand-held TLC lamp).
Colorimetric analysis of the resulting photographs was conducted using ImageJ software. The
results reported herein represent an average of three independent trials.

iv. Solution-state selectivity experiments

UV-Visible absorbance and fluorescence emission selectivity studies: A stock solution of
compound 1 was prepared ([1] = 10 uM in acetonitrile). The UV-visible absorbance spectrum
(between 200 and 800 nm) and steady-state fluorescence emission spectrum (Aex = 450 nm; scanned
between 460 and 800 nm) of this solution were recorded. After that, a 100 nM aqueous solution of
each analyte (analyte = H,O,, H,O, I, and NaOCl) was added to the solution of compound 1
([analyte]sna = 10 nM), the solution was stirred manually, and the UV-visible absorbance and
steady-state fluorescence emission spectra of each solution were re-measured. The UV-visible
absorbance spectra were integrated between 375 and 700 nm, and the fluorescence emission spectra
were integrated between 460 and 800 nm, using OriginPro software. The results reported herein
represent an average of three independent trials.
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Additional solution-state selectivity experiments were conducted by measuring the response of
compound 1 to HCI and formaldehyde analytes: A stock solution of compound 1 was prepared ([1]
= uM in acetonitrile). 3 mL of this solution was transferred to a cuvette, and the fluorescence
emission spectrum of the solution was recorded (Aex = 450 nm; excitation and emission slit widths
= 2.5 nm). After that, small amounts of an aqueous analyte solution were added (analyte = HCI,
HCHO, or H,0O»; [analyte]sna = 30 mM), and the fluorescence emission spectrum of the solution
was recorded every two minutes for one hour. The resulting data was analyzed using OriginPro
software.

Colorimetric selectivity studies: A stock solution of compound 1 was prepared ([1] = 10 uM in
acetonitrile). This solution was added to five vials (1 mL of the solution in each vial). A 100 uM
aqueous solution of analyte (analyte = H,O», H,O, I,, and NaCl; [analyte]sna = 5 uM) was added
to these vials. The samples were shaken manually, and allowed to sit at room temperature for five
minutes. The vials were then photographed in both ambient lighting conditions and under 365 nm
excitation, and the resulting images were subjected to quantitative colorimetric analysis (using
Imagel software). The results reported herein represent an average of three independent trials.

V. Real-world solution experiments

The response of compound 1 to hydrogen peroxide in Milli-Q water was compared to its response
in untreated tap water. More specifically, we prepared a 10 uM solution of compound 1 in
acetonitrile. 3.0 mL of that solution was transferred to a cuvette, and the steady-state fluorescence
emission spectrum was recorded (Aex = 450 nm; scanned between 460 and 800 nm; excitation and
emission slit widths = 2.5 nm). An aqueous hydrogen peroxide solution prepared in Milli-Q water
was added to the acetonitrile solution of compound 1 ([H202]finat = 30 mM), and the fluorescence
emission spectrum of the solution was recorded every two minutes for one hour. The resulting data
was analyzed using OriginPro software.

In a separate cuvette, 3.0 mL of the acetonitrile solution of compound 1 ([1] = 10 pM) was added.
The fluorescence emission spectrum was recorded, under the same experimental parameters listed
above. An aqueous solution of hydrogen peroxide in untreated tap water was added ([H20:]final =
30 mM), and the fluorescence emission spectrum of the solution was recorded every two minutes
for one hour. The resulting data was analyzed using OriginPro software.The pH and conductivity
of both Milli-Q water and tap water were measured prior to the addition of H,O,. The results of
these measurements are summarized in Table S13.

vi. Relative quantum yield calculations

The fluorescence spectra used to calculate the relative quantum yields were recorded using a Varian
Cary Eclipse fluorescence spectrophotometer equipped with a 10 mm path length quartz cuvette.
The excitation and emission slit widths were 2.5 nm each, and the scan rate was 120 nm/min.
Quantum yields were calculated using the single point relative quantum yield method, according
to Equation S3, below:?

Gren = (/s Y (As/Ax)( L/ (s) ) Pres) (Eq. S3)

where ¢r represents the fluorescence quantum yield, 4 represents the absorbance value, Iy
represents the integration of the fluorescence band, and » represents the solvent refractive index.
The subscripts s and x refer to the standard sample and unknown sample, respectively. The standard
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sample used in this work was a solution of 1,4-bis(5-phenyloxazol-2-yl)benzene (POPOP) in
cyclohexane, which has a literature-reported quantum yield of 0.97.°

Vii. Molar extinction coefficient calculations

To calculate the molar extinction coefficient of acetonitrile nitrile solutions of compound 2, we
used the Beer-Lambert equation, shown below:

A=gxcxl (Eq. S4)

where A4 represents the absorbance of the solution at a particular wavelength, € represents the molar
extinction coefficient, c represents the concentration (mol/L) and 1 represents the path length (cm).
We used an 8 pM solution of compound 2 in acetonitrile and recorded the absorbance at 461 nm
(A =0.03966).

viil.  Kinetics experiments

2.99 mL of a solution of compound 1 in acetonitrile ([1] = 10 uM) was transferred to a cuvette. The
full UV-visible absorbance spectrum was recorded, as was the fluorescence emission spectrum (Aex
=450 nm, scanned between 460 and 800 nm). 10 uL of 30% hydrogen peroxide was added to the
solution ([H20:]iitiar = 8.8 M; [H202]imnat = 30 mM). The fluorescence emission spectrum was
immediately re-recorded, and was subsequently re-recorded every two minutes for four hours. The
same procedure was repeated a second time with water as the analyte, with the water introduced as
an acetonitrile solution ([H2Oliniiat = 8.8 M; [H2O]fina = 30 mM). The fluorescence emission
spectrum of compound 1 was recorded immediately following the addition of water, and at two-
minute intervals for four hours. The same procedure was repeated a third time using an excess of
water ([H2OJfina = 129 mM, the amount of water present in the H,O, sample). The fluorescence
emission spectrum of compound 1 was recorded immediately following the addition of water, and
at two-minute intervals for four hours.
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c. Filter paper-based experiments

1. Fabrication of compound 1 — functionalized filter papers

Compound 1 was adsorbed onto Whatman #1 filter papers by submerging the filter papers
overnight at room temperature in a solution of compound 1 in acetone ([1] = 50 uM). Following
overnight submersion, the papers were removed from the solution with tweezers, and were allowed
to dry in an open-air environment.

il. Evaluation of colorimetric response of compound 1 — functionalized filter papers to
hydrogen peroxide in solution

The as-prepared papers were exposed to 10 pL. of hydrogen peroxide in acetonitrile of varying
concentrations ([H.O,] =0, 5, 10, 15, 20, 25, 30, 35, 40, 45, and 50 mM), which were added via
pipette. The papers were allowed to rest under ambient conditions for five minutes, and then were
photographed under ambient light and under 365 nm excitation (using a hand-held TLC lamp).
Colorimetric analysis of the resulting photographs was conducted using ImagelJ software. The
results reported herein represent an average of three independent trials.

iii. Evaluation of colorimetric response of compound 1 — functionalized filter papers to
water in solution

The same procedure was repeated using solutions of water in acetonitrile of varying concentrations
([H,0]=0, 5, 10, 15, 20, 25, 30, 35, 40, 45, and 50 mM). 10 pL of each solution was added to the
compound 1 — functionalized filter papers, followed by allowing the papers to rest under ambient
conditions for five minutes. The papers were then photographed under ambient light and under 365
nm excitation (using a hand-held TLC lamp). Colorimetric analysis of the resulting photographs
was conducted using ImageJ software. The results reported herein represent an average of three
independent trials.

v. Evaluation of colorimetric response of compound 1 — functionalized filter papers to
vapor-phase hydrogen peroxide

Circular Whatman #1 filter papers with a diameter of 6 mm were coated with a solution of
compound 1, by submerging the filter papers in a solution of compound 1 ([1] =50 pM in acetone)
overnight at room temperature. The filter papers were then removed using tweezers and allowed to
dry under ambient conditions. In the interim, a 2 mL glass vial was saturated with hydrogen
peroxide vapors, by adding 1 mL of a solution of 30% H>O, (w/v) to the vial, diluted to achieve a
range of final concentrations ([H202]sina = 0, 20, 40, 60, 80, and 100 mM), and allowing the vials
to remain sealed for one hour. After one hour, a functionalized filter paper dot was affixed to the
inside of the cap of the H,O,-saturated vial using double-sided tape, and the vial was re-sealed for
ten minutes to allow exposure of the compound 1 - functionalized dot to the H,O, vapor. After ten
minutes, the functionalized dot was removed from the cap, and photographed under excitation by
a long-wave, hand-held TLC lamp (Aex = 365 nm). Colorimetric analysis of the resulting
photographs was conducted using Image] software. The results reported herein represent an
average of three independent trials. As a control experiment, compound 1 — functionalized dots
were also exposed to water vapor, by saturating a 2 mL vial with 1 mL of deionized water prior to
introduction of the functionalized dot.

V. Vapor-phase selectivity experiments
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Circular Whatman #1 filter papers were coated with a solution of compound 1, by submerging the
filter papers in a solution of compound 1 ([1] = 50 uM in acetone) overnight at room temperature.
The filter papers were then removed using tweezers and allowed to dry under ambient conditions.
In the interim, 2-mL glass vials were saturated with vapors of various analytes, by adding 1 mL of
an aqueous solution of each analyte to a vial and allowing the sealed vial to equilibrate at room
temperature for one hour (analyte = H,O,, H,O, I, NaOCI, HCl, HCHO; [analyte] = 10 mM in
water). After one hour, a functionalized filter paper dot was affixed to the inside of the cap of the
analyte-saturated vial using double-sided tape, and the vial was re-sealed for ten minutes to allow
exposure of the compound 1 - functionalized dot to the analyte vapor. After ten minutes, the
functionalized dot was removed from the cap, and photographed under excitation by a long-wave,
hand-held TLC lamp (Aex = 365 nm). Colorimetric analysis of the resulting photographs was
conducted using ImageJ software. The results reported herein represent an average of three
independent trials. As a control experiment, compound 1 — functionalized dots were also
photographed in the absence of any analyte exposure, and the resulting photographs were subject
to similar colorimetric analysis.

vi. Calculations of vapor phase concentration

Calculations of the concentration of hydrogen peroxide in the vapor phase were conducted as
follows: A 10 mM aqueous solution of hydrogen peroxide has an equilibrium vapor pressure of
1.20E-7 atm (using Henry’s law constant of Ky = 8.33 + 0.38 x 10* M-atm™ at 25 °C).*

e 1.20E-7 atm =9.12E-5 mm Hg
e ppm=(9.12E-5 mm Hg)/ (760 mm Hg) x 1E6 = 0.12 ppm

Vii. Assessment of the reusability of compound 1 — functionalized papers

Compound 1 — functionalized filter papers were fabricated: Whatman #1 filter paper was cut into
circles with a diameter of 6 mm, and soaked overnight in a solution of compound 1 in acetone ([1]
= 50 uM). The dots were removed from the solution using tweezers, dried under ambient
conditions, and photographed under 365 nm excitation (using a hand-held TLC lamp).

Compound 1 — functionalized papers were reacted with H>O,: Filter papers functionalized with
compound 1 were exposed to 10 pL of a 50 mM H»O; solution (made from dilution of a 30% H>0,
solution). The papers were allowed to dry at room temperature, and were photographed under 365
nm excitation (using a hand-held TLC lamp).

The following procedure was executed to attempt to regenerate the functionalized papers: The filter
papers were dried at 80 °C for 10 minutes, followed by the addition of 10 pL of boric acid ([boric
acid] = 50 uM) via micropipette. 10 pL of pinacol was immediately added to the dots via
micropipette, and the dots were allowed to dry under ambient conditions for 30 minutes. The
resulting dots were then photographed under 365 nm excitation (using a hand-held TLC lamp), and
the photograph was compared with the photograph of the original dots prior to H>O, exposure.

d. 'H NMR titration experiments

2.5 mg of compound 1 were dissolved in 450 uL of DMSO-ds, and the "H NMR spectrum was
recorded. We then added 20 pL of H>O, (30% (w/v), 8.8 M), vortexed the NMR tube, and re-
recorded the '"H NMR spectrum. We continued to add H»O» solution (30% (w/v), 8.8 M) in
increments of 20 pL, up to a total addition volume of 160 pL, re-recording the "H NMR spectrum
after each addition.
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I11. SUMMARY TABLES

a. Solution-state experiments

1. Water vs. hydrogen peroxide response comparison

Table S1. Summary of the UV-visible absorbance data of solutions of compound 1, as a function
of increasing concentrations of hydrogen peroxide®

[H202] (M) Normalized integration” Lis7am’

0 0.97 £ 0.03 0.23 +£0.01
0.087 0.95 +£0.03 0.23 £ 0.00
0.17 0.93 +0.02 0.22 £0.00
0.26 0.91 £0.02 0.21 £0.01
0.34 0.90 +0.03 0.21 £0.01
0.42 0.88 +£0.02 0.20+£0.01
0.50 0.86 = 0.03 0.19+0.01
0.58 0.84 +0.03 0.18+£0.01
0.65 0.82 +0.03 0.18+0.01

1] = 10 uM; all results represent the average of three independent trials

® UV-visible absorbance spectra were integrated between 370 and 600 nm, using OriginPro
software

¢ Iisyom represents the absorption intensity of the solution at 457 nm

Table S2. Summary of the UV-visible absorbance data of solutions of compound 1, as a function
of increasing concentrations of water®

[H.O0] (M) Normalized integration” Lis7am®

0 0.99 +0.02 0.24 £0.01
0.55 0.98 £0.01 0.23 £ 0.00
1.09 0.96 £0.01 0.23 £ 0.00
1.62 0.96 = 0.00 0.23 £ 0.00
2.13 0.94 + 0.00 0.22 £0.00
2.64 0.93 +£0.00 0.22 £ 0.00
3.14 0.92 +0.00 0.22 £0.00
3.63 0.92 +£0.01 0.22 £ 0.00
4.11 0.91 +0.00 0.21 £0.00

1] = 10 uM; all results represent the average of three independent trials

® UV-visible absorbance spectra were integrated between 370 and 600 nm, using OriginPro
software

¢ LssTm represents the absorption intensity of the solution at 457 nm
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Table S3. Summary of the fluorescence emission data of solutions of compound 1, as a function
of increasing concentrations of hydrogen peroxide®

[H,02] (M) Normalized integration” Is34nm°

0 0.96 +0.01 304.8+2.6
0.087 0.72+0.01 220.3+2.6
0.17 0.55+0.00 161.7+0.1
0.26 0.38+0.01 108.2+1.8
0.34 0.26 +£0.01 69.1+3.5
0.42 0.17 £0.01 43.1+1.5
0.50 0.11 £0.01 25.1+£33
0.58 0.05+0.01 10.0+2.6
0.65 0.03 £0.01 36+1.9

1] = 10 uM; Acxcitation = 450 nmy; all results represent the average of three independent trials
® Fluorescence emission spectra were integrated between 460 and 800 nm, using OriginPro software
¢ Is3anm represents the emission intensity of the solution at 534 nm

Table S4. Summary of the fluorescence emission data of solutions of compound 1, as a function
of increasing concentrations of water”

[H.O] (M) Normalized integration® Is34nm’

0 0.97 £ 0.04 3152+94
0.55 0.90 + 0.04 289.5+12.0
1.09 0.85+0.04 269.7+11.2
1.62 0.80 = 0.04 2523 +17.0
2.13 0.76 £ 0.05 234.7+17.0
2.64 0.72 £0.05 221.0+17.6
3.14 0.69 +0.05 206.5+18.5
3.63 0.65+0.05 193.8+18.5
4.11 0.63 +£0.05 184.3+18.6

1] = 10 uM; Aexcitation = 450 nmy; all results represent the average of three independent trials
® Fluorescence emission spectra were integrated between 460 and 800 nm, using OriginPro software
¢ Is3anm represents the emission intensity of the solution at 534 nm

S12



il. Limit of detection experiments

Table S5. Limits of detection and quantification of hydrogen peroxide in solution, using changes
to the photophysical properties of compound 1 upon exposure to varying analyte concentrations®

Output value Linear R? Limit of Limit of
Equation value Detection Quantification
(nM) (nM)
Integrated UV-visible y=-21349x | 0.9999 | 0.028 +0.002 0.096 £ 0.005
absorbance spectra (370-600 +1083.8
nm)
Intensity of absorbance (at | y=-0.4644x | 0.9999 | 0.019 +0.001 0.064 + 0.002
455 nm) +0.2375
Integrated fluorescence 0.0315 +0.0002
emission spectra (460-800 y=-1E6x+ | 0.9989 0.0079 +
nm) 743950 0.0002
Intensity of fluorescence 0.9991 0.0091 + 0.0357 £0.0002
emission (at 534 nm) y =-462.69x 0.0001
+325.46

*[1] =10 uM in acetonitrile; [H,O,] = 0, 0.005, 0.01, 0.05, 0.1, 0.15 nM

Table S6. Selected examples of literature-reported limits of detection for hydrogen peroxide
Sensors

Sensing compound Detection method Limit of detection Reference
(LOD)
Platinum/ porous Electrochemical 0.50 uM 5
graphene
Prussian blue Colorimetric 0.03 uM 6
nanoparticles
Tetraphenylene Fluorometric (via 10 nM 7
derivative aggregation-induced
emission)
Silver/gold UV-visible extinction 1.11 uM 8
nanomaterials spectroscopy
Ni-Fe nanocubes Electrochemical 0.291 uM 9
Coumarin- Fluorometric 0.28 uM 10
naphthalimide hybrid
Polyoxometalate Fluorometric 3.8 nM 11
Boronic acid Fluorometric 1.8 nM 12
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iii. Solution-state colorimetric analysis
H>0; analyte
Ambient lighting:

Table S7. Quantitative colorimetric values of solutions of compound 1 as a function of exposure

to varying concentrations of hydrogen peroxide, viewed under ambient lighting

[H20] Red Green Blue (R+G+B)/ 0.299R +0.587G +
(mM) 3 0.114B
0 183.8£58 | 185.2+5.6 | 102.3+£3.7 | 157.1+5.0 1753+54
60 1753 +9.1 170.7 + 108.0£4.9 | 151.3+8.1 164.9+9.3
10.3
120 178.9 £ 172.6 £ 117.7 156.4 + 168.2 +12.8
13.8 13.3 10.8 11.9
180 179.4+£82 | 172.8+83 | 126.1£4.7 | 159.4+6.8 169.4+7.7
240 1843+7.8 | 1782+7.6 | 141.3£53 | 168.0+6.7 175.8+7.3
300 213.8+1.5|2074+1.1 | 178.1£19 | 199.9+1.5 2060+ 1.4

*[1] =10 uM in acetonitrile; all results represent the average of three independent trials

365 nm excitation:

Table S8. Quantitative colorimetric values of solutions of compound 1 as a function of exposure

to varying concentrations of hydrogen peroxide, viewed under 365 nm excitation®

[H20:] Red Green Blue (R+G+B)/3 0.299R + 0.587G +
(mM) 0.114B
0 163.6 £3.8 | 246.6+9.4 | 1.5+0.0 | 137.2+2.2 193.8 +4.6
60 191.9+45 | 241.7+73 | 1.3+02 | 145.0+3.8 199.4+54
120 204.7 + 200.8 + 172+ 140.9+9.7 181.0+19.8
14.1 34.8 14.0
180 193.4 + 161.6 + 302+ 128.4 + 156.2 +£18.3
19.9 27.2 16.3 10.3
240 150.5 + 109.9 = 30.7£8.9 | 97.0 +17.4 113.0£24.0
213 30.8
300 91.6+5.7 | 59.3+2.8 | 28.0+2.7 | 59.6+1.7 65.4+2.7
*[1] = 10 uM in acetonitrile; all results represent the average of three independent trials
H>0 analyte
Ambient lighting:

Table S9. Quantitative colorimetric values of solutions of compound 1 as a function of exposure

to varying concentrations of water, viewed under ambient lighting®

[H,0] Red Green Blue | (R*G+B)3 | 0.299R + 0.587G +
(mM) 0.114B
0 191.0 + 190.4 + 104.9 + 162.1 + 180.9 + 11.7
12.2 12.0 9.1 11.0
60 1828+9.2 | 183987 | 1058+ | 157.4+8.6 174.7 8.8
7.8
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120 186.0+9.9 | 186.9+9.2 1141+ | 162.3+£8.7 178.4+£9.2
7.2

180 186.1 + 186.2 + 119.7 + 164.1 + 178.6 £ 11.0

11.6 11.0 9.1 10.6

240 193.5+6.7 | 191.9+6.5 1364+ | 174.1+£64 186.1 £ 6.5
5.8

300 2242+28 | 2212+23 1745+ | 206.7+1.9 216.9+2.3
1.3

*[1] =10 uM in acetonitrile; all results represent the average of three independent trials
365 nm excitation:

Table S10. Quantitative colorimetric values of solutions of compound 1 as a function of exposure
to varying concentrations of water, viewed under 365 nm excitation®

[H20:] Red Green Blue (R+G+B)/ 0.299R +0.587G +
(mM) 3 0.114B
0 1145+ 1755+ 14+ 97.1+£33 137.4+42
6.5 4.3 0.1
60 1389+ 213.6+ 1.4+ 117.9+4.6 167.0£6.3
7.2 7.5 0.2
120 145.8 + 222.6 £ 1.7+ 123.4+3.8 1744+ 4.6
7.1 4.5 0.3
180 142.4 + 214.0 1.6 + 119.4+3.2 168.4+3.6
6.8 2.8 0.3
240 124.7 + 186.2 £ 1.5+ 1042+ 1.6 146.7+£1.3
5.6 1.9 0.3
300 96.7+£2.1 144.0 £ 4.2+ 81.6+1.5 113.8+£3.1
5.6 1.3

*[1] = 10 uM in acetonitrile; all results represent the average of three independent trials
iv. Solution-state selectivity experiments

Table S11. Normalized integration values of UV-visible absorbance and fluorescence emission
spectra of solutions of compound 1 ([1] = 10 uM in acetonitrile) after exposure to various analytes®

Analyte Integrated absorbance Integrated fluorescence
None 1.00 £ 0.000 1.00 = 0.0001
NaOCl 0.87 +£0.002 0.94 £ 0.0004
I 0.87 £0.002 0.94 = 0.0003
H>O, 0.86 + 0.002 0.94 +0.0001
H,O 0.85 +0.002 0.99 £ 0.0004

* Analyte exposure was accomplished through the addition of small amounts of a 100 nM aqueous
solution of each analyte ([analyte]sna = 10 nM). UV-visible absorbance spectra were integrated
between 375 and 700 nm; fluorescence emission spectra were integrated between 460 and 800 nm.
All results represent an average of three independent trials.
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Table S12. Quantitative colorimetric values of solutions of compound 1 after exposure to various
analytes, photographed under ambient lighting and under 365 nm excitation®

Conditions | Analyte Red Green Blue (R+G+B)/3 | 0.299R + 0.587G + 0.114B
Aex =365 blank 112.0£ | 1760+ 1.2+0.1 | 96.4+3.3 136.9+£5.5
nm 3.9 8.9
H,0; 1242+ | 1684+ 1.3+£0.1 | 98.0+3.7 136.1£5.7
2.9 83
H,O 1204+ | 191.7+ 1.5+0.7 | 1045+£29 148.7+4.3
4.6 7.1
I, 1319+ | 178.8+ 1.6+£04 | 104.1£24 1445+3.6
4.1 5.2
NaOCl 9.5+ 16.0 £ 15.1+ 13.5+4.6 14.0+4.7
4.3 5.0 4.6
Ambient blank 1769+ | 1787+ 106.0+ | 153.7+5.2 169.9+5.5
lighting 5.6 5.7 4.1
H,0O, 1720+ | 1712+ 1085+ | 150.5+3.3 164.4+4.2
4.6 4.7 0.1
H,O 1740+ | 176.1+ 110.6 £ | 153.6+4.2 168.0+4.2
4.5 4.3 4.2
I 177.0£ | 176.1% 1144+ | 155.8+3.9 169.4+423
4.6 4.5 2.4
NaOCl | 195.6+ | 1962+ 1845+ | 192.1+3.3 194.7+£2.8
2.6 2.6 4.9

2[1] =10 uM; [analyte]sna = 5 pM; UV excitation photographs were taken with 365 nm excitation
using a hand-held TLC lamp; all photographs were analyzed using ImageJ software and the results
represent an average of three independent trials

Table S13. Percent fluorescence decrease of solutions of compound 1 after exposure to 30 mM
hydrochloric acid (HCI), formaldehyde (HCHO), or hydrogen peroxide (H20-) in Milli-Q water”

Time (min) % decrease after HCI % decrease after % decrease after
addition HCHO addition H,0O, addition
0 0.0 % 0.0 % 0.0 %
10 23.6 % 2.4 % 16.8 %
20 24.0 % 2.5% 19.9 %
30 24.4% 2.4 % 223 %
40 24.7 % 2.4 % 24.1 %
50 25.1 % 24 % 25.8 %
60 254 % 2.5% 27.1 %

*[1] = 10 uM in acetonitrile; [analyte] = 30 mM; Percent decrease = (Flinitiai-F/final)/ Flinitiat ¥ 100%,
where Fliiial represents the integrated fluorescence emission prior to the addition of analyte, and
Flsna represents the integrated fluorescence emission after the addition of analyte

V. Real-world solution experiments

Table S14. Summary of the pH and conductivity measurements of purified Milli-Q water compared
to untreated tap water

Aqueous system pH (without H>O,) Conductivity (without H,O»;
measured as uS/cm)
Milli-Q water 6.9 4.24
Untreated tap water 7.6 905
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Table S15. Percent fluorescence decrease of solutions of compound 1 after exposure to 30 mM
hydrogen peroxide in purified Milli-Q water and in untreated tap water®

Time (min) Percent decrease in Milli-Q | Percent decrease in untreated
water tap water
0 0.0 % 0.0 %
10 16.8 % 20.1 %
20 19.9 % 25.9 %
30 223 % 31.0%
40 24.1 % 35.6 %
50 25.8% 39.8%
60 27.1 % 42.8 %

2[1] = 10 uM in acetonitrile; [H,0,] = 30 mM; Percent decrease = (Flinitiai-F lfinal)/ Flinitia1 * 100%,
where Fliniia represents the integrated fluorescence emission prior to the addition of hydrogen
peroxide, and Flsna represents the integrated fluorescence emission after the addition of hydrogen
peroxide

vi. Relative quantum yield experimental results

Table S16. Summary of experimental data about cyclohexane solutions of the standard sample
used to calculate the relative quantum yield of compound 2

Experimental parameter Experimentally-obtained

value

Refractive index of acetonitrile (7) 1.3441

Refractive index of cyclohexane (n;) 1.4266
Absorbance value of standard sample (4;) 0.03235
Integration value of fluorescence band for standard sample 6888.96

(Ur)
Fluorescence quantum yield for standard sample (¢rs)) 0.97

Table S17. Summary of experimental data about acetonitrile solutions of compound 2 used to
calculate the relative quantum yield of compound 2

[2] (uM) Absorbance Value (4y) Integration value (/ry) Quantum Yield (¢rw)
8 0.03966 411.74 0.042
7 0.03392 361.31 0.043
6 0.02921 318.36 0.044

Average relative quantum yield = 0.043

Vii. Molar extinction coefficient experimental results

Table S18. Summary of experimental data used to calculate the molar extinction coefficient of
compound 2

Experimental parameter Experimentally-obtained value
Absorbance of compound 2 in acetonitrile (A) | 0.03966

Concentration of compound 2 (¢) 8 x 10° mol/ L

Path length 1 cm

Molar Extinction Coefficient 4.957 x10° L M em™!
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viii.  Kinetics experiments

Table S19. Summary of the normalized integrated fluorescence emission of solutions of compound
1 after exposure to hydrogen peroxide (30 mM), water (30 mM), and water (129 mM), as a function
of time*

Time (min) H,0, (30 mM) H,0 (30 mM) H,0 (129 mM)

0 1.00 0.99 0.97
20 0.79 0.98 0.95
40 0.68 0.98 0.95
60 0.59 0.98 0.95
80 0.52 0.98 0.95
100 0.46 0.98 0.95
120 0.41 0.98 0.95
140 0.37 0.98 0.95
160 0.34 0.98 0.95
180 0.31 0.98 0.95
200 0.29 0.98 0.95
220 0.27 0.98 0.95

?[1] = 10 uM in acetonitrile; Aex = 450 nm; emission recorded 460-800 nm
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b. Filter paper-based experiments

1. Analyte detection in solution using compound 1 — functionalized papers

H>0; analyte

Table S20. Quantitative colorimetric values of Whatman #1 filter papers onto which compound 1
was adsorbed, after exposure to varying concentrations of hydrogen peroxide, viewed under 365

nm excitation?

[H,0,] (mM) Red Green Blue (R+G+B)/3 [ 0.299R + 0.587G + 0.114B
0 21194104 | 1733 +14.5 | 80.0+12.4 | 155.1+12.0 1742+ 12.8
5 179.1+£5.2 | 1345+10.6 | 93.8+14.2 | 135.9+8.1 1432+7.6
10 1763 +11.7 | 1308 +12.7 | 982+84 | 135.1+8.9 140.7 + 10.8
15 1642+7.6 | 1229+10.7 | 1058+8.3 | 131.0+7.9 133.3+8.8
20 157465 | 1182+53 | 106.0+12.6 | 1272+4.4 1285+3.7
25 1409+87 | 1023+44 | 100.0+9.4 | 1144+37 113.6+34
30 1380+125 | 985+82 | 949+81 | 110.5+8.1 109.9 8.6
35 1499+ 127 | 1045492 | 993+8.1 | 117.9+9.8 117.5+10.0
40 153.5+17.3 | 1093 +12.9 | 1033+ 10.9 | 122.0+ 11.8 121.9+ 13.0
45 1354+51 | 978425 |1024+11.6| 111.9+3.4 109.6 £ 1.7
50 1333+133 | 95.7+89 | 100.6+3.2 | 109.9+7.6 107.5+9.3

* Functionalized filter papers were formed by submerging Whatman #1 filter paper in acetone
solutions of compound 1 (see experimental procedures for more details); all results represent the
average of three independent trials

H>0 analyte

Table S21. Quantitative colorimetric values of Whatman #1 filter papers onto which compound 1

was adsorbed, after exposure to varying concentrations of water, viewed under 365 nm excitation

a

[H20] (mM) Red Green Blue (R+G+B)/3 | 0.299R + 0.587G + 0.114B

0 189.8+£6.9 | 1552+58 | 68.5+11.1 | 137.84+7.0 155.7+£6.3

171.9+13.4 | 1483 +£12.8 | 57.7+£10.9 | 126.0£12.2 145.0+12.7
10 1704 +£6.1 | 147.7+73 | 69.7+11.8 | 129.3+8.0 145.6+7.3
15 160.4+£12.7 | 138.0£12.0 | 70.0+7.6 | 122.8 +8.6 136.9+10.9
20 169.0£9.7 | 145.1+£9.9 | 73.6+11.9 | 129.2+10.5 144.1 £10.1
25 146.6 £13.0 | 1282+£13.0 [ 71.1£11.6 | 1154£12.5 127.2+12.8
30 1542+18.4 | 1322+16.8 | 66.2+13.9 | 117.5+£16.3 131.2+16.9
35 161.4+43 | 137.6+49 | 70.8+11.2 | 123.2+£6.6 137.1+£53
40 164.8+£5.0 | 1393+£54 | 679+7.2 | 124.0+5.8 138.8+54
45 163.1£11.0 | 139.8+10.9 | 67.8+10.7 | 123.5£10.7 138.5+10.8
50 151.5+6.1 | 129.8+3.4 | 69.2+9.0 | 116.8+0.5 1293 £2.8

* Functionalized filter papers were formed by submerging Whatman #1 filter paper in acetone
solutions of compound 1 (see experimental procedures for more details); all results represent the
average of three independent trials
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il. Vapor-phase analyte detection using compound 1 — functionalized papers

Table S22. Summary of quantitative colorimetric data of compound 1 — functionalized papers after

exposure to vapor-phase H,O,"

[H,0,] (mM) Red Green Blue (R+G+B)/3 [ 0.299R+0.587G+0.114B
0 2345+04 | 1612+0.6 | 53.8+0.5 | 149.9+0.5 170.9 % 0.5
20 2038+ 133 | 136.0+22 | 27.6+24.7 | 1225+247 143.9 £24.7
40 190.5+24.2 | 129.8 +13.1 | 28.1+27.2 | 116.1 272 136.4+272
60 184.8+20.5 | 118.8+8.6 | 31.6+18.4 | 111.7+18.4 128.6+ 18.4
80 181.5+20.9 | 117.5+7.7 | 32.1+23.1 | 110.4 +23.1 126.9 +23.1
100 1605211 | 974+ 11.1 | 40.9+20.6 | 99.6+20.6 109.8 +20.6
water 199.9+13.0 | 133.1£5.7 | 24.0+23.3 | 119.0+233 140.7 233

* Quantitative colorimetric values were calculated using Imagel software, based on the images
taken of the compound 1 — functionalized dots after exposure to vapor-phase H>O, (or water). All
results represent the average of three independent trials.

iii. Vapor-phase selectivity experiments using compound 1 — functionalized papers
Table S23. Summary of quantitative colorimetric data of compound 1 — functionalized papers after
exposure to various vapor-phase analytes®

Analyte Red Green Blue (R+G+B)/3 | 0.299R+0.587G+0.114B
blank | 229.5+17.1 | 2104 +11.5|31.6+16.6 | 157.2+4.1 195.7+9.9
H,O |[216.9+239 | 172.4+82 |362+18.9| 141.7+5.0 170.2+9.9
H,O, | 162.0+342 | 1163+153|57.0+33.6 | 111.8+5.3 1232+ 153
I 99.1£19.2 86.0+9.6 105+43 | 652+84 81.4+£10.5
NaOCl | 204.7+12.4 | 1609+7.8 | 39.9+£21.3 | 135.2+4.1 160.2 +4.9

* Quantitative colorimetric values were calculated using Imagel software, based on the images
taken of the compound 1 — functionalized dots after exposure to vapor-phase analytes,
photographed under 365 nm excitation. All results represent the average of three independent trials.

iv. Assessment of reusability experiments using compound 1 — functionalized papers

Table S24. Summary of the colorimetric values of compound 1 — functionalized filter papers
photographed under 365 nm excitation: before analyte exposure, after exposure to a 50 mM H»0,
solution, and after treatment with boric acid and pinacol®

Colorimetric value Before analyte After H,O» After treatment with boric
exposure exposure acid and pinacol
Red 173.6 £ 1.5 61.7+3.3 66.1 £4.3
Green 152.0+£2.2 35.0+£2.2 259+2.6
Blue 42.7+£33 62415 37.8+1.0
(R+G+B)/3 1227+1.5 53.0+22 433+2.5
0.299R+0.587G+0.114B 146.0+ 1.7 46.1£2.4 39.3+2.9

? Colorimetric values were obtained using ImagelJ software; all results represent an average of three
independent trials
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Iv. SUMMARY FIGURES

a. Synthesis figures
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Figure S7. High resolution mass spectrum (HRMS) of compound 1 (top: computationally predicted
spectrum; bottom: experimentally-obtained spectrum)
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b. Solution-state experiments

1. Steady-state UV-visible and fluorescence spectroscopy experiments
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Figure S9. UV-visible spectra of acetonitrile solutions of compound 1 ([1] =10 uM) in the presence
of increasing concentrations of hydrogen peroxide
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Figure S10. Fluorescence emission spectra of acetonitrile solutions of compound 1 ([1] =10 uM)
in the presence of increasing concentrations of hydrogen peroxide
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ii. The photophysical responses of compound 1 to HO compared to H,O» (high analyte
concentrations to enable straightforward visualization of the differences in responses)
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Figure S12. UV-visible absorbance spectra of compound 1 ([1] = 10 uM) in the presence of varying
concentrations of water
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Figure S13. Steady-state fluorescence emission spectra of compound 1 ([1] = 10 uM) in the
presence of varying concentrations of hydrogen peroxide
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Figure S14. Steady-state fluorescence emission spectra of compound 1 ([1] = 10 pM) in the
presence of varying concentrations of water
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iil. Limit of detection experiments

200

fifz0.8000m

850

800

7580 - 1
1 1 1 1 1 I 1 1

000 002 004 D006 008 010 012 014
[H0] (M)

Figure S17. Graphical representation of the effect of increasing hydrogen peroxide concentration
on the integrated UV-visible absorbance spectra of solutions of compound 1 ([1] = 10 uM in
acetonitrile)
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Figure S18. Graphical representation of the effect of increasing hydrogen peroxide concentration
on the integrated fluorescence emission spectra of solutions of compound 1 ([1] = 10 uM in
acetonitrile)
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iv. Solution-state colorimetric analysis
H>0; analyte
Ambient lighting:

[H202] (mM) =
0O 10 30 60 90 120 150 180 210 240 270 300

Figure S19. A composite image of solutions of compound 1 after exposure to hydrogen peroxide,
viewed under ambient lighting ([1] = 10 uM in acetonitrile)

365 nm excitation:

[H205] (mM) =
0 10 30 60 90 120 150 180 210 240 270 300

Figure S20. A composite image of solutions of compound 1 after exposure to hydrogen peroxide,
viewed under 365 nm excitation ([1] = 10 uM in acetonitrile)
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Figure S21. A composite image of solutions of compound 1 after exposure to water, viewed under
ambient lighting ([1] = 10 uM in acetonitrile)
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Figure S22. A composite image of solutions of compound 1 after exposure to water, viewed under
365 nm excitation ([1] = 10 uM in acetonitrile)
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V.

Solution-state selectivity experiments
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Figure S23. Normalized UV-visible absorbance spectra of acetonitrile solutions of compound 1
after exposure to various analytes ([1] = 10 uM; [analyte] = 10 nM)
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Figure S24. Normalized fluorescence emission spectra of acetonitrile solutions of compound 1
after exposure to various analytes ([1] = 10 uM; [analyte] = 10 nM; Aex = 450 nm)
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Figure S25. Changes in the fluorescence emission of solutions of compound 1 as a function of
time, following exposure to hydrochloric acid (HCI), formaldehyde (HCHO), or hydrogen peroxide
(H20,) in Milli-Q tap water ([1] = 10 uM; [analyte] = 30 mM)
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vi. Real-world solution experiments
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Figure S26. Normalized fluorescence emission of a solution of compound 1 after exposure to
hydrogen peroxide in Milli-Q water ([1] = 10 uM; [H,O,] = 30 mM)
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Figure S27. Normalized fluorescence emission of a solution of compound 1 after exposure to
hydrogen peroxide in unpurified tap water ([1] = 10 pM; [H20,] = 30 mM)
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Figure S28. Changes in the fluorescence emission of solutions of compound 1 as a function of

time, following exposure to hydrogen peroxide in Milli-Q water or in unpurified tap water ([1] =
10 pM; [H202] = 30 mM)
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vii. Kinetics experiments
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Figure S29. Steady-state fluorescence emission spectra of compound 1 after exposure to H,O»,
showing the decrease in the fluorescence emission as a function of time
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c. Filter paper-based experiments

i. Analyte detection in solution using compound 1 — functionalized papers

H,0; analyte

[H205] (mM) =
® 5 10 .15 20 25 30 35 40 45 .50

Figure S30. A composite image of Whatman #1 filter paper onto which compound 1 was adsorbed
after exposure to hydrogen peroxide, viewed under 365 nm excitation

H>0 analyte
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0O 5 10 15 20 25 30 35 40 45 50

Figure S31. A composite image of Whatman #1 filter paper onto which compound 1 was adsorbed
after exposure to water, viewed under 365 nm excitation

ii. Vapor-phase analyte detection using compound 1 — functionalized papers

[H202] (mM):
0 20 40 60 80 100

Figure S32. A composite image of Whatman #1 filter paper onto which compound 1 was adsorbed
after exposure to H,O; vapors, viewed under 365 nm excitation

iii. Vapor-phase selectivity studies using compound 1 — functionalized papers

Blank H,0 H,0, 1, NaOCI

Figure S33. Compound 1 — functionalized filter papers after exposure to vapors of various analytes,
photographed under 365 nm excitation

S32



iv. Assessment of reversibility of compound 1 — functionalized papers

Before After After treatment
analyte  analyte with pinacol
exposure exposure and boric acid

Figure S34. Photographs taken under 365 nm excitation of compound 1 — functionalized papers
before analyte exposure, after exposure to H,O,, and after treatment with pinacol and boric acid,
showing that this treatment does not regenerate the fluorescence of the original compound 1 —
functionalized papers

T
180 L BlRe
r I Green
BlBLe T

-

[22]

o
T

-
~
o

120 -
100 -
80 -
60 -

40

Quantitative colorimetric values

20

Figure S35. Graphical depiction of the quantitative colorimetric values of compound 1 —
functionalized papers before analyte exposure, after exposure to H>O,, and after attempts to
regenerate the functionalized papers via treatment with pinacol and boric acid
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d.  High resolution mass spectrometry experiments
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Figure S36. High resolution mass spectrum obtained after mixing compound 1 in a 1:1 mixture of
acetonitrile and 30% H,0O,, showing a mass signal that corresponds to the mass of the compound 2

(top: mass spectrum calculated in the presence of sodium cations; bottom: experimentally-obtained
mass spectrum)
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e. 'H NMR titration experiments
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Figure S37. "H NMR of compound 1 in DMSO-dj
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Figure S38. "H NMR spectrum of compound 2 in DMSO-dj
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Figure S39. '"H NMR spectra of compound 1 upon the addition of H,0, (30% (w/v), 8.8 M) (0-160
uL, in 20 pL increments), compared to the "H NMR spectrum of compound 2 (top-most spectrum)
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Figure S40. Aromatic region of the 'H NMR spectra of compound 1 upon the addition of H,O,
(30% (W/v), 8.8 M) (0-160 pL, in 20 pL increments), compared to the aromatic region of the 'H
NMR spectrum of compound 2 (top-most spectrum)
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Figure S41. Aliphatic region of the "H NMR spectra of compound 1 in DMSO-ds upon the addition
of Hy01 (30% (w/v), 8.8 M) (0-160 uL, in 20 uL increments), compared to the "H NMR spectrum
of compound 1 without any H>O, (bottom-most spectrum)
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Figure S42. Literature-reported '"H NMR spectrum of boric acid pinacol ester in DMSO-ds, used
for comparison with the spectra acquired during the 'H NMR titration experiments'?
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