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Abbreviations

The following abbreviations are used throughout the text of the ESI file: Abs, absorption; aq.,
aqueous; a.m.u, atomic mass unit; ATR, attenuated total reflectance; DAD, diode array
detector/detection;, DMSO, dimethylsulfoxide; Em., emission; ESI, electrospray ionisation;
Ex., excitation; FA, formic acid; FLD, fluorescence detector; FT, fourier transform; H,O,
water; HPLC, high-pressure liquid chromatography; IR, infrared; MeCN, acetonitrile; MeOH,
methanol; min, minutes; NMR, nuclear magnetic resonance; PB, phosphate buffer; PGA,
penicillin G acylase; MS, mass spectrometry; PMT, photomultiplier tube; R101, rhodamine
101; RP, reversed phase; rpm, revolution per minute; RS, rapid separation; SIM, selected ion
monitoring; TFA, trifluoroacetic acid; #g, retention time; UV, ultraviolet; vis, visible.

Instrument and methods

UV-vis absorption measurements (both spectra scan and kinetics modes) were conducted on a
Varian Cary 50 Scan spectrophotometer (Cary WinUV software) using rectangular quartz
cells (Hellma, 100-QS, 45 x 12.5 x 12.5 mm, pathlength: 10 mm, chamber volume: 3.5 mL),
at 25 °C (using a temperature control system combined with water circulation). Fluorescence
spectroscopic studies (scan and kinetics modes) were performed with an HORIBA Jobin
Yvon Fluorolog spectrofluorimeter (software FluorEssence) at 25 °C or 37 °C (using a
temperature control system combined with water circulation), with standard fluorometer cells
(Labbox, LB Q, light path: 10 mm, width:10 mm, chamber volume: 3.5 mL). Some UV-
vis and fluorescence spectra were also recorded on a SAFAS Xenius XC spectrofluorimeter
using quartz cells (SAFAS, Quartz Suprasil for SAFAS fIx Xenius, 45 x 12.5 x 12.5 mm,
pathlength: 10 mm, chamber volume: 3.5 mL), at 25 °C (using a temperature control system
combined with water circulation). The absorption spectra of fluorophores (pyronin AR116
and 4,7-dihydroxycoumarin) and PGA-sensitive probes 4-10 were recorded in PB with
concentrations in the range 5-25 uM (total volume: 3.0 mL, three distinct dilutions for the
accurate determination of molar extinction coefficients). Ex./Em. spectra were recorded after
emission/excitation at the suitable wavelength (see Table S1, set of parameters for Fluorolog:
shutter: Auto Open, excitation/emission slit = 5 nm, integration time = 0.1 s, 1 nm step,
HV(S1) =950 V; set of parameters for SAFAS: Ex./Em. bandwidth = 5 or 10 nm, integration
time = 0.1 s, 1 nm step, tunable PMT voltage). All fluorescence spectra were corrected.
Relative fluorescence quantum yields were measured in the corresponding buffer at 25 °C by
a relative method using the suitable standard (see table S1). The following equation was used
to determine the relative fluorescence quantum yield:

Dr(x) = (As/Ax)(Fx/Fs)(nx/ns)* ®x(s)
where A is the absorbance (in the range of 0.01-0.1 A.U.), F is the area under the emission

curve, n is the refractive index of the solvents (at 25 °C) used in measurements, and the
subscripts s and x represent standard and unknown, respectively.
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Table S1. Experimental conditions used for the determination of relative fluorescence
quantum yields.

A Ex q)p(std) (%) /

a b 1
Cmpd® / Instrument ~ Solvent (nm)’ Standard (std) solvent O
PB,
6 / Fluorolog 440 Ru(bpy);Cl, 4.2 / H,0O 1%
pH 7.6
9 /SAFAS PB, J
535 R101 100 / MeOH <<1%
PMT =290 V pH 7.6
4,7-dihydroxycoumarin
PB,
/ SAFAS H76 300  7-hydroxycoumarin 76% / PB 8.5%
pH 7.

PMT =470 V

* stock solutions (1.0 mg/mL) of fluorophores were prepared either in DMSO (for 6 and 9) or in PB (66 mM, pH
7.5, for 4,7-dihydroxycoumarin).

® refractive index for PB was measured and found to be similar to that of water (1.333).

¢ emission range for 6 = 455-800 nm, emission range for 9 = 550-800 nm, emission range for 4,7-
dihydroxycoumarin = 320-600 nm.

4 refractive index = 1.331.

High-performance liquid chromatography separations

Several chromatographic systems were used for the analytical experiments (HPLC-MS or
HPLC-fluorescence) and the purification steps: System A: RP-HPLC-MS (Phenomenex
Kinetex C;s column, 2.6 pm, 2.1 x 50 mm) with MeCN (+ 0.1% FA) and 0.1% aq. formic
acid (aq. FA, pH 2.7) as eluents [5% MeCN (0.1 min) followed by linear gradient from 5% to
100% (5 min) of MeCN] at a flow rate of 0.5 mL min™. UV-visible detection was achieved at
220, 260, 450 and 500 nm (+ DAD in the range 220-700 nm). Low resolution ESI-MS
detection in the positive/negative mode (full scan, 100-1000 a.m.u., data type: centroid,
needle voltage: 3.0 kV, probe temperature: 350 °C, cone voltage: 75 V and scan time: 1 s).
System B: system A with UV-visible detection at 220, 260, 470 and 525 nm (+ DAD in the
range 220-800 nm). Low resolution ESI-MS detection in the positive/negative mode (full
scan, 100-1000 a.m.u. and SIM mode with the following mass range (m/z 175.5 £ 0.5). System
C: system A with ultrapure H,O and MeCN (without FA additive) as eluents. System D: semi-
preparative RP-HPLC (SiliCycle SiliaChrom C;g column, 10 um, 20 x 250 mm) with MeCN
and ultrapure H,O as eluents [25% MeCN (5 min), followed by a gradient of 25% to 55%
MeCN (10 min), then 55% to 100% MeCN (45 min)] at a flow rate of 20.0 mL min™.
Quadruple UV-vis detection was achieved at 220, 260, 460 and 550 nm. System E: system D
with UV-visible detection at 220, 260, 470 and 530 nm. System F: system D with UV-visible
detection at 220, 260, 280 and 475 nm. System G: system D with the following gradient [30%
MeCN (5 min), followed by a gradient of 30% to 60% MeCN (10 min), then 60% to 100%

'(a) A. M. Brouwer, Pure Appl. Chem., 2011, 83, 2213; (b) K.-I. Setsukinai, Y. Urano, K. Kikuchi, T. Higuchi
and T. Nagano, J. Chem. Soc., Perkin Trans. 2, 2000, 2453.
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MeCN (40 min)] at a flow rate of 20.0 mL min-1. Quadruple UV-vis detection was achieved
at 220, 260, 350 and 470 nm. System H: semi-preparative RP-HPLC (SiliCycle SiliaChrom
Cig column, 10 um, 20 x 250 mm) with MeCN and aq. 0.1% TFA (pH 2.0) as eluents [10%
MeCN (5 min), followed by a gradient of 10% to 30% MeCN (10 min), then 30% to 100%
MeCN (95 min)] at a flow rate of 20.0 mL min™'. Quadruple UV-vis detection was achieved at
220, 260, 500 and 550 nm. System I: system H with the following gradient [25% MeCN (5
min), followed by a gradient of 25% to 45% MeCN (10 min), then 45% to 100% MeCN (75
min)] at a flow rate of 20.0 mL min™. Quadruple UV-vis detection was achieved at 220, 260,
350 and 550 nm. System J: RP-HPLC-fluorescence (Phenomenex Kinetex Cig column, 2.6
pum, 2.1 x 50 mm) with same eluents and gradient as system A. Fluorescence detection was
achieved at 45 °C at the following Ex./Em. channels: 525/545 nm, 510/530 nm and 440/600
nm (sensitivity: 1, PMT 1, filter wheel: auto).

In vitro activation of fluorogenic 'turn-on" probes 2-10 by PGA -
experimental details

Stock solutions of probes, enzyme and chemical reagents

- Solutions Ax (x = 2-10): a stock solution (1.0 mg/mL) of PGA fluorogenic probe in DMSO
(for molecular biology, Sigma - Life Science, #D8418) except for 2 (stock solution prepared
in HPLC-grade MeCN), please note: some probes were found to be poorly stable after
prolonged storage in DMSO (duration > 1 month, purity checking by HPLC analysis before
using). Thus, it was sometimes necessary to use freshly prepared solutions for some
experiments.

- Solution B: Commercial PGA from Escherichia coli (Iris Biotech GmbH, #EZ50150, 841 U
/ mL) directly used without dilution,

- Solution C: a stock solution (1.0 mg/mL, 3.25 mM) of GSH in DMSO (for molecular
biology, Sigma - Life Science, #D8418),

- Solution D: a stock solution (1.0 mg/mL, 5.75 mM) of edaravone in DMSO (for molecular
biology, Sigma - Life Science, #D8418),

- Solution E: a stock solution (1.0 mg/mL, 8.0 mM) of NEM in DMSO (for molecular
biology, Sigma - Life Science, #D8418).

Fluorescence assays

All assays were performed at 37 °C (using a temperature control system combined with water
circulation and conducted with magnetic stirring). For all probes 2-10 (final concentration in
3.5 mL fluorescence quartz cell: 1 uM, volume: 3.0 mL), the fluorescence emission of the
released pyronin AR116 was monitored at A = 525/545 nm (slit = 5 nm) over time with
measurements recorded every 5 s. 1 U of PGA (1.2 pL of solution B) was added after 5 min
of incubation of the probe in buffer. Blank experiments to assess the stability of the probes in
PB, were achieved in the same way but without adding the enzyme.

For rosamine-based probe 7, a second fluorescence based PGA assay was performed under
the same conditions with the following detection parameters Ex./Em. = 535/560 nm (slit = 5

nm) optimised for the released of free rosamine.

For the kinetics performed in the presence of GSH (50 equiv.) with or without PGA, 46 pL of
solution C was added after 5 min of incubation of the probe in PB.
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HPLC-fluorescence analyses

Enzymatic reaction mixtures from fluorescence-based in vitro assays were directly analysed
by RP-HPLC-fluorescence after an incubation time of 30 min (injected volume: 20 pL,
system J).

HPLC-MS analyses of PGA activation of probe 10 (enzymatic incubation and sample
treatment) to confirm the release of edaravone

Fluorogenic PGA-sensitive probe 10 (12 pL of solution A10, final concentration: 10 uM) was
dissolved in PB (3.0 mL) containing 12 puL of PGA solution (solution B, 10 U). The resulting
enzymatic reaction mixture was incubated at 37 °C for 20 h. Thereafter, the enzymatic
reaction mixture (soft pink colour) was freeze-dried. The resulting white-off amorphous
powder was dissolved in a 3:1 (v/v) mixture of ultrapure HO and MeCN (total volume = 400
pL). The solution was vortexed followed by centrifugation (9 000 rpm, 1 min). 20 pL of
supernatant was injected into the HPLC-MS apparatus (system B).

Please note: injection of PB also was also achieved before this analysis, especially to confirm
the lack of residual contaminants within the C;s column or ESI probe at m/z = 175.5 + 0.5
and then avoid misinterpretations in SIM detection mode.

For HPLC analysis of pure edaravone sample, 5 uL. of solution D was added to 1.0 mL of PB
(100 mM, pH 7.6) and 20 puL was injected into the HPLC-MS apparatus (system B).

For "co-injection" analysis, 100 pL of sample from enzymatic activation (vide supra)
combined to 100 uL of PB containing 0.5 pL of solution D. 20 puL was injected into the
HPLC-MS apparatus (system B).

Stability studies of fluorogenic 'turn-on'" probes 3, 5, 6, 8-10 in aq.
solutions and/or in the presence of GSH - experimental details

For each probe, a 2.0 uM solution was prepared in the corresponding aq. buffer (PB, 100 mM,
pH 7.6 or borate buffer, 100 mM, pH 8.6 and 9.5, volume: 3.0 mL). A UV-vis absorption
spectrum was recorded (200-800 nm) at 25 °C. Thereafter, the solution was incubated at 25
°C for 30 min and a second UV-vis absorption spectrum was finally recorded under the same
conditions. Ratio of absorbance (Aomin/Atw) at Amax Was calculated.

The same procedure was used to assess thiol reactivity of probes 3, 5, 6, 10, by adding excess
of GSH (50 equiv., 92 uL of solution C) in PB. For barbiturate-based probe 5, reversibility of
thiol addition was demonstrated by further addition of NEM (50 equiv., 37.5 uL of solution
E) in the same reaction mixture after 30 min of incubation at 25 °C.
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Analytical data

ESI+ mass spectrum (high resolution) of compound 4
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ESI+ (left) / ESI- (right) mass spectrum (low resolution) of compound 4
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IR-ATR spectrum of compound 4
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3C NMR spectrum of compound 5 in CDCl; (126 MHz)
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YF NMR spectrum of compound 5 in CDCl; (470 MHz)
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ESI+ mass spectrum (high resolution) of compound 5
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ESI+ (left) / ESI- (right) mass spectrum (low resolution) of compound 5
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RP-HPLC elution profile of compound 5 (system A, detection at 260 nm)

|Chromatogram

1m_32quR§m2m9mmmmwm@mmm KR009 QC UV_VIS_2 WVL:260 nm
150 b
125
100
75
50
25] -
4 |
0] il
_20 : I ¥ ¥ T ¥ T ¥ T ¥ T T ¥ T ¥ T 4 T T ¥ T ¥ ¥ T ¥ T T 4 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 851
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 4.087 0.629 18.151 6.99 8.28 n.a.
2 4.220 2.804 47.314 31.16 21.57 n.a.
3 4.530 0.024 0.534 0.27 0.24 n.a.
4 5.220 0.431 13.138 4.79 5.99 n.a.
5 5.327 0.020 0.683 0.22 0.31 n.a.
6 5.437 4.846 132.854 53.85 60.58 n.a.
7/ 5.620 0.245 6.632 2.72 3.02 n.a.
Total: 8.999 219.306 100.00 100.00

RP-HPLC elution profile of compound 5 (system A, detection at 450 nm)

|Chromatogram

350- 7 2019_KR_seq2 #19 [manually integrated] KR009 QC UV_VIS_3 WVL:450 nm
-
3004 1
200 -
100
3
1 N
04 | ]\\ \ :
-50 T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 851
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 4.223 2.528 42.196 18.73 12.24 n.a.
2 5.437 10.971 302.414 81.27 87.76 n.a.
Total: 13.499 344.611 100.00 100.00
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RP-HPLC elution profile of compound 5 (system A, detection at 500 nm)

] Chromatogram

300- 7 2019_KR_seq2 #19 [manually integrated)] KR009 QC UV_VIS_4 WVL:500 nm
g <
| 3
250
200
150 «
] ki
] T
100+
50 {\
0 T
-50 _— r T T T T T T T T T T T T T T T T T T T T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 8.51
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 4.223 6.429 107.840 40.46 29.22 n.a.
2 5.437 9.461 261.194 59.54 70.78 n.a.
Total: 15.890 369.034 100.00 100.00

RP-HPLC elution profile of compound 5 (system C, detection at 260 nm)

|Chromatogram

7 2019_KR_seq?2 #39 [manually integrated]

KR009-QC-without-FA

UV_VIS_2 WVL:260 nm

300+
] 3
250 T
200
150
100
] g
50 - ~ lo
] ) w w
g | VAN L/\I AT .
0.00 " 1.00 | 200 300 400 "500 600 "700 800 851
Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 4.183 3.448 31.595 23.59 11.04 n.a.
2 5.157 0.222 4.984 1.52 1.74 n.a.
3 5.370 10.879 248.067 74.42 86.68 n.a.
4 5.547 0.070 1.540 0.48 0.54 n.a.
Total 14.620 286.185 100.00 100.00
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RP-HPLC elution profile of compound 5 (system C, detection at 450 nm)

|Chromatogram

600

%] 2019_KR_seq2 #39 [manually integrated]
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UV_VIS_3 WVL:450 nm

500
400
300
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100 3
1 T
0 J] AN | At
-1 oo—l T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 8.51
Integration Results
No. |[Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 4.187 2.780 29.304 10.02 4.90 n.a.
2 5.370 24.952 568.801 89.98 95.10 n.a.
Total: 27.731 598.105 100.00 100.00

RP-HPLC elution profile of compound 5 (system C, detection at 500 nm)

]Ch romatogram

600

] 2019_KR_seq2 #39 [manually integrated]

KR009-QC-without-FA

UV_VIS_4 WVL:500 nm

] 3
500 B
400
300
200
] B
] b
100+ T
0 *I\/ /\I
~100__ T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 8.51
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 4.190 6.919 76.376 24.41 13.49 n.a.
2 5.370 21.426 489.815 75.59 86.51 n.a.
Total: 28.346 566.191 100.00 100.00
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IR-ATR spectrum of compound 5
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3C NMR spectrum of compound 6 in CDCl; (126 MHz)
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YF NMR spectrum of compound 6 in CDCl; (470 MHz)
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ESI+ mass spectrum (high resolution) of compound 6
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RP-HPLC elution profile of compound 6 (system A, detection at 260 nm)

]Ch romatogram

. 7 2019_KR_seq2 #2 [manually integrated] KR008 QC UV_VIS_2 WVL:260 nm
- <
625 -
500
3751
250
125 ] N
1 < = @
1 . - w
: 7 g &
Oq—"—— LAy B
—100 - T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 8.51
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 4.203 0.918 17.570 4.71 2.87 n.a.
2 4.423 0.082 2.897 0.42 0.47 n.a.
3 5.427 18.463 589.904 94.62 96.36 n.a.
4 5.603 0.049 1.794 0.25 0.29 n.a.
Total: 19.512 612.165 100.00 100.00

RP-HPLC elution profile of compound 6 (system A, detection at 450 nm)

|Chromatogram

2500 - % 2019_KR_seq2 #2 [manually integrated)] KR008 QC UV_VIS_3 WVL:450 nm
<
] ~
2000
1500 1
1000
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] N
: |
odl—n 11 I
-500 : T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 8.51
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 4.203 0.938 17.594 1.40 0.84 n.a.
2 5.427 66.086 2087.784 98.60 99.16 n.a.
Total: 67.024 2105.378 100.00 100.00
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RP-HPLC elution profile of compound 6 (system A, detection at 500 nm)

[Chromatogram

500- 7 2019_KR_seq2 #2 [manually integrated] KR008 QC UV_VIS_4 WVL:500 nm
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0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 8.51
Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 4.203 2.498 46.940 14.71 9.15 n.a.
2 4.423 0.081 2.730 0.47 0.53 n.a.
3 5.427 14.405 463.126 84.82 90.31 n.a.
Total: 16.983 512.797 100.00 100.00
IR-ATR spectrum of compound 6
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"H NMR spectrum of compound 7 in CDCl; (600 MHz)
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3C NMR spectrum of compound 7 in CDCl; (151 MHz)
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F NMR spectrum of compound 7 in CDCl; (565 MHz)

Relative Abundance
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ESI+ mass spectrum (high resolution) of compound 7
‘[‘:AOH]' Experimental N
5 6.13E6
[M+H]’ 87 19kr_029_3#4-19
o A O N
16T: +p
Q 100+ ~ [M#Na]* Full ms
S ] 5 200.00-2000.00)
NN ] R 8 2
8 3 8 Lt
100 ] 8 3"
a1 L | "
95 g Theoretial 6.76E5
CasHzs N2 Og +H:
90 z Cas Hao N2 Os
85 8 100 e pa Chrg 1
g 2
80 5 7 S
< 50 88 Mz exp = 561,20278
75 2 7 a3 m'z theo = 561,20201
L 8 A=1372 ppm
I
70 « NL:
§ Theoretical 6.76E5
65 - gu st:zgs;‘Na:
34 Hza N2 Og Nay
60 100+ % _ pa Chrg 1
] 3
55 ] g,
. X miz exp = 583,18333
50 ~ 50 8 % imiz theo = 583,18396
v - ] 8 l'\: -1,080 ppm
45 &7 - »
NN LIS LU LA B L I L B B B
P} 550 56! 570 575 58!
40 v mz H
35 [2M+H]* \er\[/\ o \]/NTT/\ /ﬁ
a0 [M#Na]* @ § )/\, J T
2 25 ol _o
25 3 87 2 Y
@ ~ Ve o
20 o N TN AN
- o |
15 B = 7
10 OH
Chemical Formula: C34HgN;0g
Exact Mass: 560.1947

400

600

800

1200
m/z

S24

1400 1600 1800

2000



ESI+ (left) / ESI- (right) mass spectrum (low resolution) of compound 7

120

#

1KR029 QC - Scan: #203 - 203 RT: 4.23 min SB1: 2.71 - 2.96 (6) min NL: 9.46E+005
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#21 KR029 QC - Scan: #204 - 204 RT: 4.25 min SB1: 2.71 - 2.96 (6) min NL: 1.86E+004
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RP-HPLC elution profile of compound 7 (system A, detection at 260 nm)

1,000

]Chromatogram

300 ] 2019_KR_seq2 #21 [manually integrated] KR029 QC UV_VIS_2 WVL:260 nm
250
200
150
100
50 -
] -
0] N T Lhy
-50- T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0.0 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 8.51
Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 4.247 11.143 283.493 99.45 99.36 n.a.
2 5.613 0.062 1.835 0.55 0.64 n.a.
Total: 11.204 285.328 100.00 100.00
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RP-HPLC elution profile of compound 7 (system A, detection at 450 nm)

|Chromatogram

250

7 2019_KR_seq2 #21 [manually integrated]

KR029 QC

UV_VIS_3 WVL:450 nm

200 +
150
100
50
] L s
0] | [ |
_50 N r T T T T T T T T T T T T T T T T T T T T T T T T T T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 8.51
Integration Results
No. |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAU*min mAU % % n.a.
1 4.247 7.482 190.906 99.55 99.62 n.a.
2 6.127 0.034 0.724 0.45 0.38 n.a.
Total: 7.516 191.630 100.00 100.00

RP-HPLC elution profile of compound 7 (system A, detection at 500 nm)

|Chromatogram

450

7 2019_KR_seq2 #21 [manually integrated]

KR029 QC

UV_VIS_4 WVL:500 nm

400 - N

300

200
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0_— J/\ﬁ IJ ! I‘T |
-50 N T T T T T T T T T T T T T T T T T T T T T T T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 8.51

Integration Results

No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.

1 4.247 16.243 413.722 99.84 99.86 n.a.

2 6.123 0.025 0.576 0.16 0.14 n.a.

Total: 16.269 414.298 100.00 100.00
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IR-ATR spectrum of compound 7
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TFA determination by ionic chromatography - results

Concentration 1.0 mg/mL in DMSO
Sample dilution factor 100 50
Raw data ppm 1.057 2.310
Content in wt % 10.57 11.55
Average content in wt % 11.06
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"H NMR spectrum of compound 8 in CDCl; (500 MHz)
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3C NMR spectrum of compound 8 in CDCl; (126 MHz)
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YF NMR spectrum of compound 8 in CDCl; (470 MHz)

19kre_KRO41 fluor.1.fid
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ESI+ mass spectrum (high resolution) of compound 8
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ESI+ (left) / ESI- (right) mass spectrum (low resolution) of compound 8

#24 KRO43 QC - Scan: #215 - 215 RT: 4.48 min S§81: 2.71 - 2.96 (6) min NL: 1.96E+007
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RP-HPLC elution profile of compound 8 (system A, detection at 260 nm)

] Chromatogram

600 %] 2019_KR_seq2 #24 [manually integrated] KR043 QC UV_VIS_2 WVL:260 nm
1 3

500

400

300

200-]

100 - o

04— II}L {Tﬂ
-100- T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 8.51

Integration Results

No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.

1 4.340 0.120 2.963 0.18 0.55 n.a.

2 4.467 65.569 534.645 99.54 98.49 n.a.

3 5.617 0.185 5.228 0.28 0.96 n.a.

Total 65.874 542.835 100.00 100.00
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RP-HPLC elution profile of compound 8 (system A, detection at 450 nm)

|Chromatogram

1400 - %] 2019_KR_seq2 #24 [manually integrated] KR043 QC UV_VIS_3 WVL:450 nm
1250 %
1000
750
500
250
] ]
] ki
oJl—A ITII T
.200 : I T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 8.51
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 4.343 0.143 5.685 0.10 0.47 n.a.
2 4.467 146.993 1202.883 99.90 99.53 n.a.
Total: 147.136 1208.569 100.00 100.00

RP-HPLC elution profile of compound 8 (system A, detection at 500 nm)

]Chromatogram

1400 - 7] 2019_KR_seq2 #24 [manually integrated) KR043 QC UV_VIS_4 WVL:500 nm
1250 T
] |
1000
750
500
250
od—A— AA_J ,
-200 __ T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 851
Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 4.467 140.453 1148.818 100.00 100.00 n.a.
Total: 140.453 1148.818 100.00 100.00
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IR-ATR spectrum of compound 8
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TFA determination by ionic chromatography - results

Concentration 1.78 mg/mL in DMSO
Sample dilution factor 100 50
Raw data ppm 4.534 8.628
Content in wt % 2547 24.24
Average content in wt % 24.85
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"H NMR spectrum of compound 9 in CDCl; (500 MHz)
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3C NMR spectrum of compound 9 in CDCl; (126 MHz)
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YF NMR spectrum of compound 9 in CDCl; (470 MHz)
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ESI+ mass spectrum (high resolution) of compound 9
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ESI+ (left) / ESI- (right) mass spectrum (low resolution) of compound 9

120 — #10 KRO41 QC - Scan: #245 - 245 RT: 512 min SB1: 271 - 296 (6) min NL: 1.05E+007
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RP-HPLC elution profile of compound 9 (system A, detection at 260 nm)

IChromatogram

120+

7 2019_KR_seq2 #10 [manually integrated)

KR041 QC UV_VIS_2 WVL:260 nm
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PSS S N S TS A S T S S A S S B RS

I N

-51

000  1.00

00 5.00 6.00 7.00 8.00 851

Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount

min mAU*min mAU % %o n.a.
1 4.273 0.021 0.496 0.20 0.46 n.a.
2 4.680 0.031 0.615 0.30 0.57 n.a.
3 4.877 0.010 0.269 0.10 0.25 n.a.
4 4.953 0.121 2.593 1.16 2.39 n.a.
5 5.100 10.164 101.871 97.23 93.88 n.a.
6 5.437 0.018 0.505 0.18 0.47 na.
7 5.620 0.077 1.934 0.74 1.78 n.a.
8 5.753 0.011 0.223 0.10 0.21 n.a.
Total: 10.454 108.507 100.00 100.00

RP-HPLC elution profile of compound 9 (system A, detection at 450 nm)

|Chromatogram

0.0 - %] 2019_KR_seq2 #10 [manually integrated] KR041 QC UV_VIS_3 WVL:450 nm
62.5
50.0
37.5
25.0
125 ~ -
4 - .
4 . t?
] J L 1
0.0 T
-12.5
-200 _- I T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 8.51
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 4.680 0.042 0.946 0.73 1.57 n.a.
2 4.953 0.130 2.658 2.29 4.42 n.a.
3 5.100 5.434 54.768 95.98 91.13 n.a.
4 5.433 0.039 1.213 0.69 2.02 n.a.
5 6.130 0.018 0.512 0.31 0.85 n.a.
Total: 5.661 60.097 100.00 100.00
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RP-HPLC elution profile of compound 9 (system A, detection at 500 nm)

|Chromatogram

7 2019_KR_seq2 #10 [manually integrated]

KR041 QC

UV_VIS_4 WVL:500 nm

450 =
400 ¢
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200+
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| ~ g ~
4 b 3 w
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_50 N I T T T T T T T T T T T T T T T T T T T 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 8.51
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 4.680 0.099 2.323 0.25 0.57 n.a.
2 4.953 0.600 12.409 1.52 3.04 n.a.
3 5.100 38.886 392.279 98.15 96.14 n.a.
4 5.433 0.031 1.014 0.08 0.25 n.a.
Total: 39.617 408.025 100.00 100.00

IR-ATR spectrum of compound 9
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TFA determination by ionic chromatography - results

Concentration

1.68 mg/mL in DMSO

Sample dilution factor 100

50

Raw data ppm 2.209

4.796

Content in wt % 13.15

14.27

Average content in wt % 13.71

"H NMR spectrum of compound 10 in CDCI; (500 MHz)
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3C NMR spectrum of compound 10 in CDCI; (126 MHz)
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YF NMR spectrum of compound 10 in CDCl; (470 MHz)
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ESI+ mass spectrum (high resolution) of compound 10
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RP-HPLC elution profile of compound 10 (system A, detection at 260 nm)

[Chromatogram

2000 %] 2019_KR_seq2 #20 [manually integrated] KR013 QC UV_VIS_2 WVL:260 nm
1500+
10004

500 |

0+ LJ T
-200 - I T T T T T T T T T T T T T T T T T T T T T T T T T T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 851
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.

1 6.133 68.211 1827.491 100.00 100.00 n.a.
Total: 68.211 1827.491 100.00 100.00

RP-HPLC elution profile of compound 10 (system A, detection at 450 nm)

|Chromatogram

3000 7] 2019_KR_seq2 #20 [manually integrated)] KR013 QC UV_VIS_3 WVL:450 nm
] e
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.

1 6.133 105.325 2726.866 100.00 100.00 n.a.
Total: 105.325 2726.866 100.00 100.00
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RP-HPLC elution profile of compound 10 (system A, detection at S00 nm)
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 6.133 68.211 1827.491 100.00 100.00 n.a.
Total: 68.211 1827.491 100.00 100.00
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Fig. S1 UV-vis absorption spectrum of dimedone-based probes 4 in PB (concentration:
9.0 uM)“ at 25 °C.
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“Please note: rapid hydrolysis of this probe was occurred during the preparation of solution and the recording
of its absorption spectrum. That explains both the low value of absorbance at Ay, = 495 nm and the poor
quality of spectrum.

Fig. S2 UV-vis absorption spectrum of barbiturate-based probes 5 in PB (concentration:
11 pM) at 25 °C.
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Fig. S3 UV-vis absorption spectrum of Meldrum's acid-based probes 6 in PB
(concentration: 20 pM) at 25 °C.
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Fig. S4 UV-vis absorption spectrum of rosamine-based probes 7 in PB (concentration:
25 pM) at 25 °C.
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Fig. S5 UV-vis absorption spectrum of hemicyanine-based probes 8 in PB
(concentration: 29 uM) at 25 °C.
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Fig. S6 UV-vis absorption spectrum of hemicyanine-based probes 9 in PB
(concentration: 25 pM) at 25 °C.
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Fig. S7 UV-vis absorption spectrum of edaravone-based probes 10 in PB (concentration:
16 pM) at 25 °C.
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Fig. S8 UV-vis Normalised absorption, excitation (Em. 615 nm, slit 5 nm), emission (Ex.
440 nm, slit 7 nm) spectra of Meldrum's acid-based probes 10 in PB at 25 °C.
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Fig. S9 UV-vis Normalised absorption, excitation (Em. 400 nm, bandwidth 5 nm)“,
emission (Ex. 300 nm, bandwidth 5 nm) spectra of 4,7-dihydroxycoumarin in PB at 25
°C.
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“Please note: the non-perfect matching observed between Abs and Ex. spectrum is explained by the fact that
emissive form (phenolate form, Ay, = 324 nm) is not prevalent at pH 7.6 (Apnax = 241 and 303 nm for the phenol
form).

Fig. S10 Time-dependent changes in the green-yellow fluorescence intensity (Ex./Em.
525/545 nm, slit 5 nm) of fluorogenic probe 4 (concentration: 1.0 pM) in the presence of
PGA (1 U) in PB (100 mM, pH 7.6) at 37 °C.

Please note: for all enzymatic kinetics, PGA was added after 5 min of incubation of probe in PB alone. Kinetics
of probes 2 and 3 (PGA and blank) are not shown because they are similar to those already reported in ref. 10.
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Fig.

S11 Time-dependent changes in the green-yellow fluorescence intensity (Ex./Em.

525/545 nm, slit 5 nm) of fluorogenic probe S (concentration: 1.0 pM) in the presence of
PGA (1 U) in PB (100 mM, pH 7.6) at 37 °C.
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Fig. S12 Time-dependent changes in the green-yellow fluorescence intensity (Ex./Em.

525/545 nm, slit 5 nm) of fluorogenic probe 6 (concentration: 1.0 pM) in the presence of
PGA (1 U) in PB (100 mM, pH 7.6) at 37 °C.
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Fig. S13 Time-dependent changes in the green-yellow fluorescence intensity (Ex./Em.

525/545 nm, slit 5 nm) of fluorogenic probe 7 (concentration: 1.0 pM) in the presence of
PGA (1 U) in PB (100 mM, pH 7.6) at 37 °C.
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Fig. S14 Time-dependent changes in the green-yellow fluorescence intensity (Ex./Em.

525/545 nm, slit 5 nm) of fluorogenic probe 8 (concentration: 1.0 pM) in the presence of
PGA (1 U) in PB (100 mM, pH 7.6) at 37 °C.
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Fig. S15 Time-dependent changes in the green-yellow fluorescence intensity (Ex./Em.

525/545 nm, slit 5 nm) of fluorogenic probe 9 (concentration: 1.0 pM) in the presence of
PGA (1 U) in PB (100 mM, pH 7.6) at 37 °C.

Hemicyanine-based probe 9 with PGA = = Hemicyanine-based probe 9 without PGA
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Fig. S16 Time-dependent changes in the green-yellow fluorescence intensity (Ex./Em.

525/545 nm, slit S nm) of fluorogenic probe 10 (concentration: 1.0 pM) in the presence of
PGA (1 U) in PB (100 mM, pH 7.6) at 37 °C.

Edaravone-based probe 10 with PGA = = Edaravone-based probe 10 without PGA
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Fig. S17 Time-dependent changes in the green-yellow fluorescence intensity (Ex./Em.
525/545 nm, slit 5 nm) of fluorogenic probe 3 (concentration: 1.0 pM) in the presence of
PGA (1 U) with or without GSH (50 equiv.), in PB (100 mM, pH 7.6) at 37 °C.
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Fig. S18 Time-dependent changes in the green-yellow fluorescence intensity (Ex./Em.
525/545 nm, slit 5 nm) of fluorogenic probe 6 (concentration: 1.0 pM) in the presence of
PGA (1 U) with or without GSH (50 equiv.), in PB (100 mM, pH 7.6) at 37 °C.
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Fig. S19 Time-dependent changes in the green-yellow fluorescence intensity (Ex./Em.
525/545 nm, slit S nm) of fluorogenic probe 10 (concentration: 1.0 pM) in the presence of
PGA (1 U) with or without GSH (50 equiv.), in PB (100 mM, pH 7.6) at 37 °C.
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Fig. S20 Bar charts related to UV-vis absorbance changes (at Anay) of fluorogenic probes

2-10 (concentration: 2.0 uM) after 30 min incubation with GSH (50 equiv.), in PB (100
mM, pH 7.6) at 25 °C.
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Fig. S21 RP-HPLC elution profile (system J, fluorescence detection Ex./Em. 525/545 nm)
of fluorogenic probe 3 before enzymatic activation
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Fig. S22 RP-HPLC elution profile (system J, fluorescence detection Ex./Em. 525/545 nm)

of fluorogenic probe 3 after incubation with PGA (1 U, 30 min, 37 °C)
Please note: for all RP-HPLC elution profiles, peak at tr = 3.8 is assigned to pyronin ARI16 and peak at tg =
3.5 min is assigned to mono-dealkylated pyronin S1 (structure below).
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Fig. S23 RP-HPLC elution profile (system J, fluorescence detection Ex./Em. 525/545 nm)
of fluorogenic probe 4 before enzymatic activation
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Fig. S24 RP-HPLC elution profile (system J, fluorescence detection Ex./Em. 525/545 nm)
of fluorogenic probe 4 after incubation with PGA (1 U, 30 min, 37 °C)
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Fig. S25 RP-HPLC elution profile (system J, fluorescence detection Ex./Em. 525/545 nm)
of fluorogenic probe 5 before enzymatic activation
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Fig. S26 RP-HPLC elution profile (system J, fluorescence detection Ex./Em. 525/545 nm)
of fluorogenic probe 5 after incubation with PGA (1 U, 30 min, 37 °C)
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Fig. S27 RP-HPLC elution profile (system J, fluorescence detection Ex./Em. 525/545 nm)
of fluorogenic probe 6 before enzymatic activation
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Fig. S28 RP-HPLC elution profile (system J, fluorescence detection Ex./Em. 525/545 nm)
of fluorogenic probe 6 after incubation with PGA (1 U, 30 min, 37 °C)
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Fig. S29 RP-HPLC elution profile (system J, fluorescence detection Ex./Em. 525/545 nm)
of fluorogenic probe 7 before enzymatic activation
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Fig. S30 RP-HPLC elution profile (system J, fluorescence detection Ex./Em. 525/545 nm)
of fluorogenic probe 7 after incubation with PGA (1 U, 30 min, 37 °C)
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Fig. S31 RP-HPLC elution profile (system J, fluorescence detection Ex./Em. 525/545 nm)
of fluorogenic probe 8 before enzymatic activation
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Fig. S32 RP-HPLC elution profile (system J, fluorescence detection Ex./Em. 525/545 nm)
of fluorogenic probe 8 after incubation with PGA (1 U, 30 min, 37 °C)
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Fig. S33 RP-HPLC elution profile (system J, fluorescence detection Ex./Em. 525/545 nm)
of fluorogenic probe 9 before enzymatic activation
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Fig. S34 RP-HPLC elution profile (system J, fluorescence detection Ex./Em. 525/545 nm)
of fluorogenic probe 9 after incubation with PGA (1 U, 30 min, 37 °C)
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Fig. S35 RP-HPLC elution profile (system J, fluorescence detection Ex./Em. 525/545 nm)
of fluorogenic probe 10 before enzymatic activation
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Fig. S36 RP-HPLC elution profile (system J, fluorescence detection Ex./Em. 525/545 nm)
of fluorogenic probe 10 after incubation with PGA (1 U, 30 min, 37 °C)
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Fig. S37 RP-HPLC elution profile (system J, fluorescence detection Ex./Em. 525/545 nm)
of reference pyronin AR116
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Fig. S38 RP-HPLC elution profiles (system B) of blank (injection of PB alone). UV
detection at 220 nm; UV detection at 260 nm; visible detection at 470 nm; visible
detection at 525 nm; ESI+ mass detection (SIM mode at m/z7 =175.5 £ 0.5) (top-down)
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Fig. S39 RP-HPLC elution profiles (system B) of enzymatic reaction mixture of probe 10
with PGA (20 h of incubation in PB at 37 °C). UV detection at 220 nm; UV detection at
260 nm; visible detection at 470 nm; visible detection at 525 nm; ESI+ mass detection
(SIM mode at m/z =175.5 = 0.5) (top-down)
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Fig. S40 RP-HPLC elution profiles (system B) of co-injection (enzymatic reaction
mixture of probe 10 + edaravone). UV detection at 220 nm; UV detection at 260 nm;
visible detection at 470 nm; visible detection at 525 nm; ESI+ mass detection (SIM mode

at m/z =175.5 = 0.5) (top-down)
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Fig. S41 RP-HPLC elution profiles (system B) of pure sample of edaravone. UV
detection at 220 nm; UV detection at 260 nm; visible detection at 470 nm; visible
detection at 525 nm; ESI+ mass detection (SIM mode at m/z7 =175.5 £ 0.5) (top-down)
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