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1. Experimental details
1.1 Materials and instruments

Cyclopropylcarbonyl chloride was purchased from Yien Chemical Co., Ltd. (Shanghai, China);
malononitrile and anhydrous sodium sulfate were obtained from Macklin Biochemical Co., Ltd.; hydrochloric
acid, ether, dichloromethane, ethyl acetate, toluene, ethanol, and acetonitrile were sourced from Guangte
Reagent Technology Co., Ltd. (Guangzhou, China); butyrylcholinesterase (10 U/mg) was purchased from
Sigma-Aldrich (St. Louis, MO, USA)—50 pg/mL corresponds to 0.5 U/mL; acetylcholinesterase and
carboxylesterase were purchased from Shanghai Yuanye Biotechnology. 3-Chloro-4-hydroxybenzaldehyde
and 2,3,3-trimethyl-4,5-benzindole were purchased from Shanghai Bide Pharmaceutical Technology Co., Ltd.
(Shanghai, China); tetrahydrofuran, sodium hydride, triethylamine, iodomethane, sodium tert-butoxide, 1,4-
butanedisulfone, and iodoethane were sourced from Shanghai San Chemical Co., Ltd. (Shanghai, China). 2-
Methylquinoline-2'-hydroxyphenylketone and dimethylamine were purchased from Shanghai Mayer
Chemical Co., Ltd. (Shanghai, China). All solvents and reagents were commercially available and did not
require further purification.

Absorption spectra were recorded using a UV-visible spectrophotometer (Techcomp, UV2310).
Fluorescence measurements were conducted on a spectrophotometer (Ocean Insight, QE Pro-Raman) using a
1 x 10 mm quartz cell with a 5 nm slit width, excited by a xenon lamp source (Zolix, Gloria-X150A). Cell
images were captured using a laser confocal microscope (Leica, SP8). Cell viability was assessed with an
ELISA reader (TECAN, Spark 10M). *H and **C nuclear magnetic resonance spectra in CDCls (with TMS as
the internal standard) or DMSO-ds were recorded on a Bruker 600 MHz spectrometer. Mass spectrometry was
performed using a high-resolution mass spectrometer (SCHEX, AB SCIEX 500R).

1.2 Calculation of detection limit

Based on the linear relationship between fluorescence intensity and BChE concentration in Figure 5B, the
limit of detection was calculated by the following formula: detection limit = 3o/k. o is the standard deviation
of the blank measurement and k is the slope of the fluorescence intensity versus different BChE concentrations.
1.3 Calculation of fluorescence quantum yield (®)

Rhodamine B was used as the reference standard (@stand is 0.97 in ethanol) in measuring the fluorescence
guantum yield. The absorption and fluorescence spectra of the product FL resulting from the hydrolysis of P5
by BChE were measured in methanol in the 1 cm quartz cuvette. The sample’s quantum yield was calculated
using the following formula:

Duamp = g X ()2 (G220 (300

stand samp stand

where F represents the integrated fluorescence spectra after correction; A represents the optical density; n
represents the solvent refractive index [1]. The spectral data related to the calculation of quantum yield are
shown in Figure S2. Rhodamine B: @Pstang = 0.97, Nstang = 1.3626, Astand = 0.1011, Fsang = 665.25. Probe P5:
Nsamp = 1.3359, Asamp = 0.1004, Fsamp = 2.35. Probe P5 with BChE: Nsamp = 1.3356, Asamp = 0.289, Fsamp = 71.82.
1.4 Enzyme activity inhibition experiment

The inhibitory effect of Tacrine on the enzyme activity was determined by the following procedures:
Incubate different concentrations of Tacrine (0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 150, 200 nM) with 50
pg/mL BChE in 2 mL PBS buffer for 30 minutes, then incubate with P5 (5 uM) for 10 minutes before
measuring the fluorescence spectra of the solution. Calculate the percentage inhibition in the presence of

different concentrations of Tacrine using the following formula:



FO — Fl
FO
FO and FI represent the fluorescence intensity of the solution without Tacrine and with Tacrine, respectively

[2].
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Figure S1. (A) The chemical structural changes of probe P5 before and after response with BChE.
Following the incubation of probe P5 (5 uM) with BChE (50 pg/mL) reaction at 37 °C in 0.1 M PBS buffer
(pH = 7.4) for 10 minutes, absorption spectra (B) and fluorescence spectra (C) of the reaction mixture (red
line) were compared with the fluorophore FL (blue line). Aex = 520 nm.
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Figure S2. Absorption spectra (A) and fluorescence spectra (B) of only probe P5 (gray line; 5 uM), probe
P5 (5 uM) after reacting with 50 ug/mL BChE (red line), and Rhodamine B (black line; 5 uM).
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Figure S3. Fluorescence response of probes P1-P6 (5 uM) and BChE (50 pg/mL) within 60 minutes in
0.1 M PBS buffer (pH = 7.4) at 37 °C. (A) Probe P1, (B) Probe P2, (C) Probe P3, (D) Probe P4, (E) Probe
P5, (F) Probe P6.
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Figure S4. Fluorescence intensity at 584 nm of the reaction between probe P5 (5 uM) and BChE (50
ug/mL) in 0.1 M PBS buffer at pH 4.5-9, before and after a 10-minute incubation at 37 °C. Aex = 520 nm.
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Figure S5. Fluorescence intensity at 584 nm of the reaction between probe P5 (5 uM) and BChE (50
ug/mL) in 0.1 M PBS buffer at pH 7.4, before and after a 10-minute incubation at temperatures of 2040 °C.
Jex =520 nm.
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Figure S6. Absorption spectra of probe P5 (5 uM) with BChE (0—100 pg/mL) after 10 minutes of
reaction in 0.1 M PBS (pH 7.4) at 37 °C.
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Figure S7. Fluorescence intensity curve at 584 nm of the reaction between probe P5 (5 uM) and BChE (0—
100 pg/mL) after the 10-minute reaction in 0.1 M PBS buffer (pH 7.4) at 37 °C.
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Figure S8. (A) Inhibition efficiency curve of Tacrine towards BChE, with an 1Csg value of 52.45 nM. (B)
Fluorescence spectra of probe P5 incubated with BChE (50 pg/mL) pre-treated with different concentrations
of Tacrine (0-200 nM) at 37 °C in 0.1 M PBS buffer (pH = 7.4) for 10 minutes.
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Figure S9. (A) Fluorescence spectra of probe P5 (1 uM) with BChE (0—1 pg/mL) after 10 minutes
of reaction in 0.1 M PBS (pH 7.4) at 37 °C. (B) The fitted curve of the fluorescence intensity of probe
P5 (1 uM) at 584 nm with BChE concentrations ranging from 0 to 1 pg/mL.



3. Table S1

Table S1. Reported fluorescence probes for BChE.

D .
Probe Reaction time eltiiizon Aex/Aem (Nm) Application Reference
Probe 1 30 min / 355 /525 / [3]
BChE-FP 30 min / 455 / 515 Cell [4]
. Cell, zebrafish,

BChE-NIREP 24 min / 665 / 750 AD et tn 5]
DCPDA 30 min 0.06 U/L 340 / 460 / [6]
CyCICP About 35 min 3.75 U/L 670 /708 Cell [2]

BChE-NBD 5 min 29 ng/mL 580/ 628 Cell, zebrafish, (7]
mice

Probe P1 90 min 0.075 ug/mL 480/ 528 Cell, mice [8]

11, AD model

P2 About80min | 1.08 ug/mL 600 / 690 Cell, AD mode [9]
mice

W1 40 min 0.077 pg/mL 416 / 446 Cell [10]

TB-BChE About 15 min 39.24 ng/mL 575/ 626 Cell, mice [11]

Chy-1 5 min 0.12 ng/mL 670 /715 Cell, AD model [12]
mice

Re-BChE 20 min 19.9 ug/m 405 / 600 / [13]

IND-BChE 9 min 0.63 mU/mL 400 / 505 / [14]

P5 5 min 16.7 ng/mL 520/ 584 AD model cell This work




4. Synthesis details and characterizations
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Scheme S1: Synthetic route for probe P1.

Compound 1 was synthesized according to the methods described in the literature [15].

Compound 2: Compound 1 (624 mg, 3 mmol) and 3-chloro-4-hydroxybenzaldehyde (312 mg, 2 mmol)
were dissolved in acetonitrile (10 mL) and 0.5 mL of piperidine was added. The reaction mixture was heated
to 80°C under argon protection and stirred for 24 hours. After the reaction was complete, the solvent was
removed under vacuum and the residue was diluted with water and extracted with ethyl acetate (3 x 10 mL).
The organic layer was dried over anhydrous sodium sulfate. The solution was concentrated under reduced
pressure and purified by silica gel column chromatography (DCM:MeOH = 100:1) to yield a yellow solid
(compound 2) of 452 mg (yield: 65%). *H NMR (600 MHz, DMSO-ds) & 10.93 (s, 1H), 8.73 (d, J = 8.3 Hz,
1H), 7.93 (t, J = 7.8 Hz, 1H), 7.87 (s, 1H), 7.77 (d, J = 8.4 Hz, 1H), 7.67 (d, J = 16.0 Hz, 1H), 7.62 (t, J = 7.8
Hz, 1H), 7.56 (d, J = 8.5 Hz, 1H), 7.39 (d, J = 16.0 Hz, 1H), 7.04 (d, J = 8.4 Hz, 1H), 6.98 (s, 1H). *C NMR
(151 MHz, DMSO-ds) 6 158.89, 155.67, 153.39, 152.48, 138.09, 135.87, 129.97, 129.39, 127.88, 126.61,
125.11, 121.14, 119.47, 118.03, 117.58, 117.42, 116.40, 106.72, 60.16. HRMS (ESI): m/z calculated for
C20H12CIN,0O,": 347.0587 [M+H]", found: 347.0582.

Compound P1: Compound 2 (123 mg, 0.5 mmol) was dissolved in dry dichloromethane (10 mL). Under
ice bath conditions, 0.8 mL of triethylamine was added followed by the slow addition of cyclopropylcarbonyl
chloride (0.45 mL, 5 mmol). After stirring the mixture at 0 °C for 2 hours, it was allowed to react overnight at
room temperature. Upon completion of the reaction, the solvent was removed under vacuum, and the residue
was dissolved in ethyl acetate (15 mL). The solution was washed three times with brine, and the organic layer
was dried over anhydrous sodium sulfate. The mixture was concentrated under reduced pressure and purified
by silica gel column chromatography (DCM:MeOH = 100:1) to yield a pale yellow solid (compound P1) of
185 mg (yield: 89%). 'H NMR (600 MHz, DMSO-ds) & 8.74 (d, J = 8.4 Hz, 1H), 8.05 (s, 1H), 7.95 (t, J = 7.8
Hz, 1H), 7.81-7.72 (m, 3H), 7.64 (d, J = 8.3 Hz, 1H), 7.63-7.59 (d, 1H), 7.43 (d, J = 8.4 Hz, 1H), 7.05 (s,
1H), 1.99 (m, 1H), 1.16-1.11 (m, 2H), 1.11-1.07 (m, 2H). **C NMR (151 MHz, DMSO-ds)  172.33, 157.97,
153.40, 152.45, 147.90, 136.41, 136.08, 135.08, 129.44, 128.73, 127.27, 126.76, 125.34, 125.16, 121.83,
119.52, 117.55, 116.15, 107.88, 61.47, 12.89, 9.79. HRMS (ESI): m/z calculated for C24H15CIN,O3": 415.0849
[M+H]", found: 415.0848.
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Scheme S2: Synthetic route for probe P2.
Compound 3 was synthesized according to the methods described in the literature [16,17].



Compound 4: Compound 3 (624 mg, 3 mmol) and 3-chloro-4-hydroxybenzaldehyde (312 mg, 2 mmol)
were dissolved in acetonitrile (10 mL) with the addition of 0.5 mL of piperidine. Under argon protection, the
reaction mixture was heated to 80 °C and stirred for 24 hours. Upon completion of the reaction, the solvent
was removed under vacuum and the residue was diluted with water and extracted with ethyl acetate (3 x 10
mL). The organic layer was dried over anhydrous sodium sulfate. The solution was concentrated under reduced
pressure and purified by silica gel column chromatography (DCM:MeOH = 100:1) to obtain a yellow solid
(compound 4) of 452 mg (yield: 65%). *H NMR (600 MHz, DMSO-de) & 10.77 (s, 1H), 8.93 (d, J = 8.4 Hz,
1H), 8.06 (d, J = 8.8 Hz, 1H), 7.95 (s, 1H), 7.94 (t, 1H), 7.63 (t, J = 7.7 Hz, 1H), 7.60 (d, J = 8.5 Hz, 1H), 7.47
(d, J=15.9 Hz, 1H), 7.33 (d, J = 15.8 Hz, 1H), 7.03 (d, J = 8.4 Hz, 1H), 7.02 (s, 1H), 4.00 (s, 3H). **C NMR
(151 MHz, DMSO-ds) 6 155.10, 152.69, 150.55, 139.66, 138.65, 134.00, 129.80, 129.15, 128.14, 125.49,
125.28, 120.90, 120.86, 119.84, 118.94, 117.18, 106.84, 48.95, 47.00, 37.98. HRMS (ESI): m/z calculated for
C21H15CIN3O™: 360.0903 [M+H]*, found: 360.0897.

Compound P2: Compound 4 (179 mg, 0.5 mmol) was dissolved in dry dichloromethane (10 mL). Under
ice bath conditions, first 0.8 mL of triethylamine was added, then cyclopropylcarbonyl chloride (0.45 mL, 5
mmol) was slowly dripped in. After stirring the mixture at 0 °C for 2 hours, it was left to react overnight at
room temperature. Upon completion of the reaction, the solvent was removed under vacuum, the residue was
dissolved in ethyl acetate (15 mL), the solution was washed three times with brine, and the organic layer was
dried over anhydrous sodium sulfate. Finally, the solution was concentrated under reduced pressure and
purified by silica gel column chromatography (DCM:MeOH = 100:1) to yield a pale yellow solid (compound
P2) of 181 mg (yield: 85%). *H NMR (600 MHz, DMSO-dg) & 8.93 (d, J = 8.4 Hz, 1H), 8.13 (s, 1H), 8.07 (d,
J=8.8Hz, 1H), 7.94 (t, J=7.8 Hz, 1H), 7.82 (d, J = 8.4 Hz, 1H), 7.68 (d, J = 16.0 Hz, 1H), 7.66-7.62 (t, 1H),
7.46-7.40 (m, 2H), 7.02 (s, 1H), 4.01 (s, 3H), 1.98 (m, 1H), 1.15-1.06 (m, 4H). **C NMR (151 MHz, DMSO-
de) 6 172.33, 152.89, 149.93, 147.60, 139.62, 137.35, 135.31, 134.13, 129.50, 128.67, 127.07, 125.61, 125.30,
125.07, 123.74, 120.84, 118.96, 107.23, 48.96, 47.74, 38.09, 12.89, 9.74. HRMS (ESI): m/z calculated for
C25H19C|N302+Z 428.1165 [M+H]+, found: 428.1156.
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Scheme S3: Synthetic route for probe P3.

Compound 5 was synthesized according to the methods described in the literature [18].

Compound 6: Compound 5 (624 mg, 3 mmol) and 3-chloro-4-hydroxybenzaldehyde (312 mg, 2 mmol)
were dissolved in acetonitrile—-methanol = 1:1 (total 10 mL) with the addition of 0.5 mL of piperidine. The
mixture was heated to 80 °C and stirred for 24 hours under argon protection. After the reaction was complete,
the solvent was removed under vacuum. The residue was diluted with water, then extracted with
DCM:isopropanol =5:1 (3 x 10 mL). The organic layer was dried over anhydrous sodium sulfate. The solution
was concentrated under reduced pressure and purified by silica gel column chromatography (DCM:MeOH =
10:1) to yield a yellow solid (compound 6) of 150 mg (yield: 22%). *"H NMR (600 MHz, DMSO-ds) & 10.79
(s, 1H), 8.91 (d, J = 8.5 Hz, 1H), 8.11 (d, J = 8.9 Hz, 1H), 7.94-7.87 (m, 2H), 7.70 (d, J = 8.5 Hz, 1H), 7.60
(t,J=7.7Hz, 1H), 7.46 (d, J = 15.7 Hz, 1H), 7.32 (d, J = 15.7 Hz, 1H), 7.04 (d, J = 8.5 Hz, 1H), 6.99 (s, 1H),
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456 (t, 2H), 2.53 (t, J = 7.3 Hz, 2H), 1.91 (m, 2H), 1.77 (m, 2H). *C NMR (151 MHz, DMSO-ds) & 162.80,
155.13, 152.64, 150.19, 139.24, 138.52, 134.17, 130.41, 128.82, 128.13, 125.48, 125.44, 121.04, 120.70,
119.20, 118.96, 117.28, 107.16, 50.62, 49.14, 46.73, 25.85, 25.11. HRMS (ESI): m/z calculated for
C2sH21CIN3O4S™: 482.0946 [M+2H]", found: 482.0936.

Compound P3: Compound 6 (150 mg, 0.3 mmol) was dissolved in dry dichloromethane (10 mL). Under
ice bath conditions, first 0.5 mL of triethylamine was added, then cyclopropylcarbonyl chloride (0.3 mL, 3
mmol) was slowly dripped in. After stirring the mixture at 0 °C for 2 hours, it was left to react overnight at
room temperature. Upon completion of the reaction, the solvent was removed under vacuum, and the residue
was diluted with water. The water solution was extracted repeatedly with DCM:isopropanol = 5:1 (3 x 10 mL),
and the organic layer was dried over anhydrous sodium sulfate. The mixture was then concentrated under
reduced pressure and purified by silica gel column chromatography (DCM:MeOH = 20:1) to obtain a pale
yellow solid (compound P3) of 46 mg (yield: 27%). *H NMR (600 MHz, DMSO-ds) & 8.93 (d, J = 8.5 Hz,
1H), 8.18 — 8.11 (m, 2H), 7.93 (m, 2H), 7.70 (d, J = 15.8 Hz, 1H), 7.66-7.58 (t, 1H), 7.42 (d, J = 15.8 Hz,
1H), 7.39 (d, J = 8.4 Hz, 1H), 7.01 (s, 1H), 4.56-4.48 (t, 2H), 2.53 (t, J = 7.2 Hz, 2H), 2.01-1.96 (m, 1H), 1.92
(m, 2H), 1.77 (m, 2H), 1.12 (m, 4H). *C NMR (151 MHz, DMSO-dg) & 172.32, 152.85, 149.61, 147.58,
138.48, 137.92, 135.28, 134.31, 129.96, 128.57, 126.99, 125.58, 125.49, 125.03, 123.17, 121.03, 119.58,
118.99, 107.59, 50.57, 48.92, 47.76, 27.23, 22.61, 12.90, 9.73. HRMS (ESI): m/z calculated for
C2sH23CIN3OsS™: 548.1052 [M]", found: 548.1019.
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Scheme S4: Synthetic route for probe P4.

Compound 7 was synthesized according to the methods described in the literature [19].

Compound 8: Compound 7 (1038 mg, 3 mmol) and 3-chloro-4-hydroxybenzaldehyde (312 mg, 2 mmol)
were dissolved in anhydrous ethanol (10 mL). An amount of 0.5 mL of piperidine was added and, under argon
protection, the reaction mixture was heated to 70 °C and stirred for 20 hours. Upon completion of the reaction,
the mixture was evaporated under vacuum to remove the solvent, and the residue was diluted with water. The
aqueous solution was extracted with DCM:isopropanol = 10:1 (3 x 10 mL) and the organic layer was dried
over anhydrous sodium sulfate. The mixture was concentrated under reduced pressure and purified by silica
gel column chromatography (DCM : MeOH=10:1) to obtain a red solid (compound 8) of 461 mg (yield:
31.6%). *H NMR (600 MHz, DMSO-ds) 5 11.62 (s, 1H), 8.45 (d, J = 16.2 Hz, 1H), 8.42 (s, 1H), 8.41 (d, J =
8.7 Hz, 1H), 8.27 (d, J = 8.9 Hz, 1H), 8.23-8.17 (m, 2H), 8.15 (d, J = 9.0 Hz, 1H), 7.80 (t, J = 7.6 Hz, 1H),
7.71 (t,J = 7.2 Hz, 1H), 7.66 (d, J = 16.3 Hz, 1H), 7.15 (d, J = 8.5 Hz, 1H), 4.90-4.70 (t, 2H), 2.57 (t, J = 7.1
Hz, 2H), 2.05 (m, 2H), 2.01 (s, 6H), 1.86 (m, 2H). *C NMR (151 MHz, DMSO-ds) & 182.56, 158.74, 152.41,
138.87, 138.61, 133.64, 133.53, 131.94, 131.45, 130.49, 128.81, 127.51, 127.49, 127.18, 123.52, 121.47,
117.62, 113.80, 110.25, 54.02, 50.59, 46.88, 27.60, 26.16, 22.64. HRMS (ESI): m/z calculated for
C26H27CINO,S™: 484.1349 [M+H]", found: 484.1359.

Compound P4: Compound 8 (243 mg, 0.5 mmol) was dissolved in dry dichloromethane (10 mL). Under
ice bath conditions, first 0.5 mL of triethylamine was added, then cyclopropylcarbonyl chloride (0.3 mL, 3
mmol) was slowly dripped in. After stirring the mixture at 0 °C for 1 hour, it was allowed to react overnight
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at room temperature. Upon completion of the reaction, the mixture was evaporated under vacuum to remove
the solvent. The concentrate was dissolved in DCM (20 mL), washed with water three times, and the separated
organic layer was dried over anhydrous sodium sulfate. The solution was then concentrated under reduced
pressure and purified by silica gel column chromatography (DCM:MeOH = 15:1) to obtain a pale yellow solid
(compound P4) of 124 mg (yield: 45%). *H NMR (600 MHz, CDCl3) & 8.41 (d, J = 8.3 Hz, 1H), 8.15 (d, J =
8.4 Hz, 1H), 8.09 (m, 2H), 8.02 (d, 1H), 8.00 (d, J = 8.0 Hz, 1H), 7.95 (s, 1H), 7.85 (d, J = 8.8 Hz, 1H), 7.71
(t,J=7.4Hz 1H), 7.61 (t, J = 7.4 Hz, 1H), 7.25 (d, J = 8.4 Hz, 1H), 5.14-4.99 (t, 2H), 3.02 (t, J = 6.6 Hz,
2H), 2.28-2.18 (m, 2H), 2.12 (m, 2H), 1.99 (s, 6H), 1.88-1.82 (m, 1H), 1.19 (m, 2H), 1.11-1.02 (m, 2H). **C
NMR (151 MHz, CDCls) 6 182.68, 172.27, 151.34, 150.31, 139.02, 138.08, 133.88, 133.37, 133.29, 131.89,
130.38, 130.20, 128.49, 127.66, 127.55, 127.18, 125.03, 122.69, 113.95, 112.79, 54.00, 50.06, 47.97, 27.67,
26.51, 22.45, 12.93, 9.62. HRMS (ESI): m/z calculated for C3H3;CINOsS™: 552.1611 [M+H]*, found:
552.1602.
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Scheme S5: Synthetic route for probe P5.

Compound 9 was synthesized according to the methods described in the literature [19].

Compound FL: Compound 9 (1.1 g, 3 mmol) and 3-chloro-4-hydroxybenzaldehyde (390 mg, 2.5 mmol)
were dissolved in anhydrous ethanol (10 mL). An amount of 0.5 mL of piperidine was added and, under argon
protection, the reaction mixture was heated to 70 °C and stirred for 20 hours. Upon completion of the reaction,
the solution was evaporated under vacuum to remove the solvent. The residue was diluted with water, and the
resulting solution was extracted repeatedly with DCM (3 x 10 mL). The organic layer was dried over
anhydrous sodium sulfate, and after concentration under reduced pressure, it was purified by silica gel column
chromatography (DCM : MeOH=15:1) to yield a dark red solid (compound FL) of 756 mg (yield: 67%). *H
NMR (600 MHz, DMSO-ds) & 8.45-8.37 (m, 3H), 8.26 (d, J = 8.9 Hz, 1H), 8.19 (d, J = 8.2 Hz, 1H), 8.08 (d,
J=8.7 Hz, 1H), 8.06 (d, J = 9.0 Hz, 1H), 7.78 (t, = 7.5 Hz, 1H), 7.69 (t, J = 7.5 Hz, 1H), 7.46 (d, J = 14.4
Hz, 1H), 7.04 (d, J = 8.5 Hz, 1H), 4.81-4.72 (m, 2H), 2.00 (s, 6H), 1.48 (t, J = 7.2 Hz, 3H). °C NMR (151
MHz, DMSO-dg) 6 181.28, 160.92, 151.96, 138.69, 138.15, 133.33, 133.17, 132.82, 131.42, 130.48, 128.79,
127.34,127.27,126.56, 123.43, 122.51, 118.33, 113.32, 108.47,53.71, 42.21, 26.18, 14.23. HRMS (ESI): m/z
calculated for C24H23CINO™: 376.1462 [M]*, found: 376.1455.

Compound P5: Compound FL (376 mg, 1 mmol) was dissolved in dry dichloromethane (10 mL). Under
ice bath conditions, first 0.5 mL of triethylamine was added, then cyclopropylcarbonyl chloride (0.3 mL, 3
mmol) was slowly dripped in. After stirring the mixture at 0 °C for 1 hour, it was allowed to react overnight
at room temperature. Upon completion of the reaction, the mixture was evaporated under vacuum to remove
the solvent. The concentrate was dissolved in DCM (20 mL) and washed with water three times. The separated
organic layer was dried over anhydrous sodium sulfate, then concentrated under reduced pressure and purified
by silica gel column chromatography (DCM:MeOH = 30:1) to yield a pale yellow solid (compound P5) of 368
mg (yield: 83%). *H NMR (600 MHz, DMSO-ds) & 8.59 (s, 1H), 8.52 (d, J = 16.5 Hz, 1H), 8.46 (d, J = 8.5
Hz, 1H), 8.34-8.30 (m, 2H), 8.24 (d, J = 8.2 Hz, 1H), 8.17 (d, J = 9.0 Hz, 1H), 7.83 (t, J = 7.5 Hz, 1H), 7.80-
7.74 (m, 2H), 7.60 (d, J = 8.4 Hz, 1H), 4.90 (m, 2H), 2.03 (s, 6H), 2.00 (m, 1H), 1.54 (t, J = 7.3 Hz, 3H), 1.18—
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1.14 (m, 2H), 1.13-1.10 (m, 2H). **C NMR (151 MHz, DMSO-d¢) & 182.49, 172.18, 150.30, 149.96, 139.65,
138.49, 134.43, 133.85, 131.99, 131.67, 130.99, 130.52, 129.01, 127.98, 127.55, 127.16, 125.49, 123.78,
113.96, 113.81, 54.60, 43.38, 25.65, 14.62, 12.95, 9.91. HRMS (ESI): m/z calculated for CasH,;CINO,":
444.1724 [M]", found: 444.1716.

NP Ve
Piperidine OH
Y / O v
+ ) o
N+
) EtOH, 70 °C, 20 h N+ DCM, 0 °C, N* <R:
0~ )
10 9 P&

overnight

Scheme S6: Synthetic route for probe P6.

Compound 10 was synthesized according to the methods described in the literature [20].

Compound 11: Compound 13 (1.1 g, 3 mmol) and compound 15 (485 mg, 2.5 mmol) were dissolved in
anhydrous ethanol (10 mL). A few drops of pyridine was added and, under argon protection, the reaction
mixture was heated to 70 °C and stirred for 20 hours. Upon completion of the reaction, the mixture was
evaporated under vacuum to remove the solvent, the concentrate was diluted with water, the aqueous layer
was extracted with DCM:isopropanol (10:1, 3 x 10 mL), the separated organic phase was dried over
anhydrous sodium sulfate, concentrated under reduced pressure, and purified by silica gel column
chromatography (DCM:MeOH = 15:1) to yield a dark red solid (compound 11) of 672 mg (yield: 65%). *H
NMR (600 MHz, DMSO-dg) 6 8.47 (d, J = 16.1 Hz, 1H), 8.44-8.37 (m, 2H), 8.33 (d, J = 8.7 Hz, 1H), 8.27 (d,
J=8.9 Hz, 1H), 8.20 (d, J = 8.3 Hz, 1H), 8.09 (d, J = 8.9 Hz, 1H), 7.80 (t, J = 7.3 Hz, 1H), 7.70 (t, J = 7.5 Hz,
1H), 7.48 (d, J = 16.1 Hz, 1H), 7.10 (d, J = 8.7 Hz, 1H), 4.81 (m, 2H), 4.56 (s, 2H), 3.14 (s, 9H), 2.02 (s, 6H),
1.49 (t, J = 7.2 Hz, 3H). *C NMR (151 MHz, DMSO-ds) & 181.28, 165.11, 152.56, 139.73, 138.71, 138.14,
134.95, 133.37, 131.45, 130.49, 128.84, 127.34, 125.76, 123.44, 118.41, 117.09, 113.41, 108.34, 63.09, 53.79,
52.84,49.07, 42.42, 40.50, 26.25, 14.33. HRMS (ESI): m/z calculated for CasH3sN,0?*: 207.1330 [M]**, found:
207.1328.

Compound P6: Compound 11 (414 mg, 1 mmol) was dissolved in dry dichloromethane (10 mL). Under
ice bath conditions, first 0.35 mL of triethylamine was added, then cyclopropylcarbonyl chloride (0.2 mL, 2
mmol) was slowly dripped in. The mixture was stirred at 0 °C for 3 hours, followed by an overnight reaction
at room temperature. Upon completion of the reaction, the solvent was removed from the mixture, the
concentrate was dissolved in DCM (30 mL), and the solution was washed with water three times. The organic
phase was dried over anhydrous sodium sulfate, then concentrated under reduced pressure and purified by
silica gel column chromatography (DCM:MeOH = 20:1) to obtain a tan solid (compound P6) of 110 mg (yield:
23%). *H NMR (600 MHz, DMSO-ds) & 8.73 (s, 1H), 8.57 (d, J = 16.5 Hz, 1H), 8.51 (d, J = 8.7 Hz, 1H), 8.46
(d, J=8.5Hz, 1H), 8.33 (d, J = 8.9 Hz, 1H), 8.24 (d, J = 8.4 Hz, 1H), 8.18 (d, J = 9.0 Hz, 1H), 7.84 (m, 2H),
7.76 (t,J = 7.5 Hz, 1H), 7.61 (d, J = 8.6 Hz, 1H), 4.95 (m, 2H), 4.66 (s, 2H), 3.18 (s, 9H), 2.14-2.09 (m, 1H),
2.05 (s, 6H), 1.54 (t, J = 7.2 Hz, 3H), 1.18-1.10 (m, 4H). *C NMR (151 MHz, DMSO-ds) & 182.35, 172.92,
154.05, 150.99, 139.53, 138.59, 138.10, 133.84, 133.50, 132.85, 131.69, 130.55, 129.01, 127.97, 127.19,
124.93, 123.74, 121.95, 113.82, 113.53, 62.59, 54.53, 52.93, 45.95, 43.37, 40.50, 25.73, 14.63, 13.53, 10.23.
HRMS (ESI): m/z calculated for CsH3sN,0,%": 241.1461 [M]?*, found: 241.1456.
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Figure S11. *C NMR spectra of compound 2.



Spectrum from MASS20230901.wiff2 (sample 2) - XFAMEOH, Experiment 1, HIDA TOF MS (50 - 1000) from 0.077 to 0.134 min

347.0588
20000 301.1416
15000
(2]
o
2 149.0235
S :
(2]
€ 10000
2 360.3247
- 369.0411
5000 282 2799
219.1748 371
3811 1893 494 39090 675.6770 715.0900
0,, b gl L\mll‘.m. . o " n L
100 200 300 400 500 600 700 800 900
Mass/Charge, Da
Figure S12. HRMS spectra of compound 2.
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Figure S13. *H NMR spectra of compound P1.
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Spectrum from MASS20230901 wiff2 (sample 3) - XFSACN, Experiment 1, +IDA TOF MS (50 - 1000) from 0.074 fo 0.136 min
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Figure S15. HRMS spectra of compound P1.
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Figure S17. *C NMR spectra of compound 4.



Spectrum from MASS20220928.wiff2 (sample 24) - CXF-N, Experiment 1, HIDA TOF MS (50 - 1000) from 0.036 to 0.116 min
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Figure S18. HRMS spectra of compound 4.
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Figure S19. *H NMR spectra of compound P2.
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Figure S20. *C NMR spectra of compound P2.

Spectrum from MASS20230901 wiff2 (sample 7) - XF10ACN, Experiment 1, HIDA TOF MS (50 - 1000) from 0.073 to 0.145 min
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Figure S21. HRMS spectra of compound P2.
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Spectrum from MASS202309182 wiff2 (sample 6) - XF918MEOH, Experiment 1, +IDA TOF MS (50 - 1000) from 0.101 to 0.214 min
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Figure S24. HRMS spectra of compound 6.
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Figure S25. *H NMR spectra of compound P3.
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Figure S26. *C NMR spectra of compound P3.

Spectrum from MASS20220928 wiff2 (sample 20) - CXF-S, Experiment 1, -IDA TOF MS (50 - 1000) from 0.042 to 0.112 min
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Figure S27. HRMS spectra of compound P3.
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Spectrum from MASS20230901.wiff2 (sample 12) - XF1TACN, Experiment 1, +IDA TOF MS (50 - 1000) from 0.074 to 0.133 min
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Figure S30. HRMS spectra of compound 8.
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Figure S31. *H NMR spectra of compound P4.
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Spectrum from MASS20230522 wiff2 (sample 10) - CXF-522SO3FP, Experiment 1, HIDA TOF MS (50 - 1000) from 0.062 to 0.106 min
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Figure S33. HRMS spectra of compound P4.
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Figure S34. *H NMR spectra of compound FL.
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Figure S35. *C NMR spectra of compound FL.
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Spectrum from MASS20230901. wiff2 (sample 10) - XF14ACN, Experiment 1, +IDA TOF MS (50 - 1000) from 0.071 to 0.137 min
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Figure S36. HRMS spectra of compound FL.
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Figure S37. *H NMR spectra of compound P5.

27



o @ COWOMWLOAOANON™WWWN DWW~

< - MOV TRANOAVOOAN IO @ o © w NWw
o o COONTN OO Om® - “ e sav
@0 ~ WETOOOOOOOONNNNNN~ - =t L] w < o<l
- - Sk w < N o
| | NS — | | | N/

L 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
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
£l (ppm)

Figure S38. 3C NMR spectra of compound P5.

Spectrum from MASS20230522 wiff2 (sample 8) - CXF-522NFP, Experiment 1, +IDA TOF MS (50 - 1000) from 0.064 to 0.114 min
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Figure S39. HRMS spectra of compound P5.
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Figure S40. *H NMR spectra of compound 11.
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Figure S41. *C NMR spectra of compound 11.
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Spectrum from MASS20230522 wiff2 (sample 12) - CXF-522N3F, Experiment 1, HIDA TOF MS (50 - 1000) from 0.063 to 0.106 min
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Figure S42. HRMS spectra of compound 11.
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Figure S43. 'H NMR spectra of compound P6.
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Figure S44. 3C NMR spectra of compound P6.

Spectrum from MASS20230522 wiff2 (sample 13) - CXF-522N3FP, Experiment 1, +IDA TOF MS (50 - 1000) from 0.062 to 0.108 min
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Figure S45. HRMS spectra of compound P6.
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