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Synthesis of LMHO001

General Procedures. All chemicals used for synthesis were obtained from commercial suppliers and used
without prior purification. *H NMR, *C NMR, and 2D NMR (*H-'H COSY, *H-13C HSQC, *H-'*C HMBC) spectra
were recorded using either a 600 MHz Bruker Avance Ill HD instrument equipped with a cryogenically cooled 5
mm dual probe or a 400 MHz Bruker Avance lll instrument equipped with a 5 mm broad band probe. Samples
were dissolved in either DMSO-ds (VWR Chemicals, 99.80% D) or CDCl; (Cambridge Isotope Laboratories, Inc.,
99.8% D) and analyzed at 300 K. Thin layer chromatography (TLC) analyses were performed using TLC silica gel
60 Fys4 aluminum plates (Merck). Liquid chromatography—-mass spectrometry (LC—MS) spectra were obtained
using the same system as described for the stability studies. Flash column chromatography was carried out
using either prepacked RediSep Rf silica flash cartridges or a RediSep Rf reversed-phase C18 cartridge on a
CombiFlash® Rf+ apparatus. Buffer A (milliQ H,0:MeCN:TFA 95:5:0.1 v/v%) and buffer B (milliQ H,O:MeCN:TFA
5:95:0.1 v/v%) were used for reverse-phase chromatography. All final and tested compounds showed > 95%
purity according to NMR and LC-MS.

Methyl 4-(benzyloxy)-3-formylbenzoate (4). The compound was synthesized according to a previously described
procedure (Leung and Chow, 2017) with minor deviations. Benzyl bromide (2.00 g, 1.39 mL, 11.1 mmol) was
added dropwise to a mixture of methyl 3-formyl-4-hydroxybenzoate (3, 1.00 g, 5.55 mmol) and Cs,CO5 (1.15 g,
8.33 mmol) in dry DMF (8.3 mL) at room temperature. The mixture was stirred until LC—MS showed full
conversion of 3 (7.5 h). The reaction mixture was diluted with water and ethyl acetate (EtOAc). The aqueous
phase was extracted three times with EtOAc. The combined organic layers were washed with water, brine, dried
over Na,SO,, filtered and concentrated under reduced pressure. The residue was purified by normal-phase flash
chromatography eluting with EtOAc in heptane (0-100%) to afford the desired product as a white solid (1.93 g,
7.14 mmol, quantitative yield). *H NMR (400 MHz, DMSO-ds) 6 10.40 (s, 1H), 8.27 (d, J = 2.3 Hz, 1H), 8.20 (dd, J
= 8.8, 2.4 Hz, 1H), 7.56 — 7.52 (m, 2H), 7.47 (d, J = 8.9 Hz, 1H), 7.45 — 7.40 (m, 2H), 7.39 — 7.34 (m, 1H), 5.39 (s,
2H), 3.85 (s, 3H). The 'H NMR data matches the reported ppm values.

Methyl 4-(benzyloxy)-3-(hydroxymethyl)benzoate (5). The compound was synthesized according to a previously
described procedure (Luu and Li, 2022) with minor deviations. Compound 4 (1.93 g, 7.14 mmol) was dissolved
in methanol (MeOH, 23.8 mL) and cooled to 0 °C. NaBH,4 (0.41 g, 10.71 mmol) was added in portions over 5 min.
The mixture was stirred at 0 °C until LC-MS showed full conversion of 4 (12 h). The reaction was quenched by
adding water while cooling on ice bath until no bubbles were formed. MeOH was removed under reduced
pressure. The remaining aqueous phase was extracted with diethyl ether three times. The organic layers were
combined, dried over Na,S0O,, filtered and concentrated under reduced pressure. The desired product was
obtained after concentration as a colorless oil (2.07 g, 7.60 mmol, quantitative yield) and used for the next step
without further purification. *"H NMR (400 MHz, DMSO-de) 6 8.05 (dt, J = 2.2, 1.0 Hz, 1H), 7.84 (dd, J = 8.6, 2.3
Hz, 1H), 7.48 — 7.44 (m, 2H), 7.40 (ddd, J = 7.6, 6.7, 1.4 Hz, 2H), 7.36 — 7.30 (m, 1H), 7.15 (d, J = 8.6 Hz, 1H), 5.23
—5.19 (m, 3H), 4.59 —4.54 (m, 2H), 3.82 (s, 3H). The *H NMR data matches with the reported value.

Methyl 4-(benzyloxy)-3-(((tert-butyldimethylsilyl)oxy)methyl)benzoate (6). To a solution of 5 (2.07 g, 7.60 mmol)
in dichloromethane (DCM, 7.6 mlL) was added imidazole (1.04 g, 15.20 mmol) and tert-
butyldimethylchlorosilane (1.43 g, 9.50 mmol). The resulting mixture was stirred at room temperature until LC-
MS showed full conversion of 5 (12 h). The reaction mixture was filtered (suction) and the filter cake was rinsed
with DCM. The filtrate was washed with water, dried over Na,SO,, filtered and concentrated under reduced
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pressure. The crude was purified by normal-phase flash chromatography eluting with EtOAc in heptane (0—
100%) to afford the desired product as a colorless oil (2.14 g, 5.54 mmol, 73%). *H NMR (400 MHz, DMSO-ds) &
8.03 (dd, J=2.2,1.1 Hz, 1H), 7.86 (dd, J = 8.6, 2.3 Hz, 1H), 7.48 — 7.43 (m, 2H), 7.43 — 7.37 (m, 2H), 7.37 - 7.30
(m, 1H), 7.17 (d, J = 8.6 Hz, 1H), 5.24 (s, 2H), 4.75 (s, 2H), 3.81 (s, 3H), 0.91 (s, 9H), 0.07 (s, 6H).

4-(Benzyloxy)-3-(((tert-butyldimethylsilyl)oxy)methyl)benzoic acid (7). To a solution of 6 (2 g, 5.17 mmol) in DCM
(46.5 mL) was added a methanolic solution of 3 M NaOH (5.17 mL, 16.51 mmol). The reaction mixture was
stirred for 18 h. The solvent was removed under reduced pressure. The residue was diluted with water and
washed with EtOAc. The aqueous phase was cooled, acidified to pH ~2 with 1 M HCl and extracted with EtOAc
three tims. The combined organic layers were dried over Na,SO,, filtered and concentrated under reduced
pressure. The crude was purified by normal-phase flash chromatography eluting with EtOAc in heptane (0—
100%) to afford the desired product as a white solid (1.27 g, 3.41 mmol, 66%). *H NMR (400 MHz, DMSO-ds) &
12.54 (s, 1H), 8.01 (dd, /= 2.2, 1.1 Hz, 1H), 7.83 (dd, J = 8.6, 2.3 Hz, 1H), 7.48 — 7.43 (m, 2H), 7.42 — 7.37 (m, 2H),
7.36—7.31 (m, 1H), 7.13 (d, /= 8.6 Hz, 1H), 5.23 (s, 2H), 4.75 (d, /= 0.9 Hz, 2H), 0.91 (s, 9H), 0.07 (s, 6H).

2,3-Bis((tert-butyldimethylsilyl)oxy)benzaldehyde (9). The compound was synthesized according to a previously
described procedure (Stein et al., 2018) with minor deviations. To a solution of 2,3-dihydroxybenzaldehyde (8,
1.00 g, 7.24 mmol) and imidazole (1.97 g, 29.0 mmol) in DCM (7.2 mL) was added tert-butyldimethylsilyl chloride
(2.73 g, 18.1 mmol). The resulting mixture was stirred at room temperature until LC-MS showed full conversion
of 8 (12 h). The reaction mixture was filtered (suction) and the filter cake was rinsed with DCM. The filtrate was
washed with water, dried over Na,SO,, filtered and concentrated under reduced pressure. The crude was
purified by normal-phase flash chromatography eluting with EtOAc in heptane (0-100%) to afford the desired
product as a pale yellow oil (1.71 g, 4.66 mmol, 64%). *H NMR (400 MHz, DMSO-d¢) 6 10.26 (d, J = 0.8 Hz, 1H),
7.30(dd, J=7.8,1.7 Hz, 1H), 7.22 (dd, /= 8.0, 1.7 Hz, 1H), 7.03 (td, / = 7.8, 0.8 Hz, 1H), 1.00 (s, 9H), 0.95 (s, 9H),
0.25 (s, 6H), 0.13 (s, 6H). The *H NMR data matches with the reported value.

(2,3-Bis((tert-butyldimethylsilyl)oxy)phenyl)methanol (10). The compound was synthesized according to a
previously described procedure (Stein et al., 2018) with minor deviations. To a solution of 9 (2.65 g, 7.23 mmol)
in MeOH (36.2 mL) was added sodium borohydride (0.51 g, 13.48 mmol) at 0 °C. Then, the mixture was stirred
at room temperature until LC—MS showed full conversion of 9 (12 h). The reaction was quenched by adding
water while cooling on ice bath until no bubbles were formed. MeOH was removed under reduced pressure.
The remaining aqueous phase was extracted with diethyl ether three times. The organic layers were combined,
dried over Na,SO,, filtered and concentrated under reduced pressure. The desired product was obtained after
concentration as a colorless oil (2.6 g, 7.06 mmol, 98%) and used for next step without further purification. *H
NMR (400 MHz, DMSO-dg) & 7.01 (ddt, J = 7.6, 1.7, 0.8 Hz, 1H), 6.84 (t, J = 7.8 Hz, 1H), 6.75 (dd, /= 8.0, 1.7 Hz,
1H), 5.00 (t, J = 5.6 Hz, 1H), 4.47 (d, J = 5.6 Hz, 2H), 0.98 (s, 9H), 0.92 (s, 9H), 0.20 (s, 6H), 0.11 (s, 6H). The H
NMR data matches with the reported value.

2,3-Bis((tert-butyldimethylsilyl)oxy)benzyl 4-(benzyloxy)-3-(((tert-butyldimethylsilyl)oxy)methyl)benzoate (11).
Compound 7 (1.27 g, 3.41 mmol), DMAP (0.042 g, 0.34 mmol), and 10 (1.26 g, 3.41 mmol) were dissolved in
DCM (17 mL) at room temperature for 15 min. Then N,N'-dicyclohexylcarbodiimide (DCC, 1.06 g, 5.11 mmol)
was added in portions to the reaction mixture. The resulted reaction mixture was stirred for 24 h, and then
diluted with DCM and filtered through celite. The filtrate was washed with water, brine, dried over Na,SO,,
filtered, and concentrated under reduced pressure. The residue was purified by normal-phase flash
chromatography eluting with EtOAc in heptane (0—100%) to afford the desired product as a colorless oil (1.49
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g, 2.06 mmol, 60%). *H NMR (600 MHz, DMSO-de) & 8.04 (dd, J = 2.3, 1.1 Hz, 1H), 7.87 (dd, J = 8.6, 2.3 Hz, 1H),
7.47 — 7.44 (m, 2H), 7.41 — 7.37 (m, 2H), 7.36 — 7.31 (m, 1H), 7.18 (d, J = 8.7 Hz, 1H), 7.00 (dd, J = 6.8, 2.5 Hz,
1H), 6.91 — 6.86 (m, 2H), 5.26 — 5.23 (m, 4H), 4.73 (s, 2H), 0.97 (s, 9H), 0.93 (s, 9H), 0.86 (s, 9H), 0.23 (s, 6H), 0.14
(s, 6H), 0.04 (s, 6H).

2,3-Bis((tert-butyldimethylsilyl)oxy)benzyl 3-(((tert-butyldimethylsilyl)oxy)methyl)-4-hydroxybenzoate (12). To a
solution of 11 (0.1 g, 0.14 mmol) in MeOH (2.8 mL) was added 10% Pd/C (10 mg). The reaction flask was
degassed three times with H,, charged with a H; balloon and stirred at room temperature for 1 h. The catalyst
was removed by filtration through a pad of celite and the filtrate was concentrated under reduced pressure.
The reside was purified by normal-phase flash chromatography eluting with EtOAc in heptane (0-100%) to
afford the desired product as a colorless oil (35 mg, 0.055 mmol, 40%). *H NMR (400 MHz, Chloroform-d) & 8.66
(s, 1H), 7.92 (dd, J = 8.5, 2.2 Hz, 1H), 7.71 (d, J = 2.1 Hz, 1H), 6.99 (t, J = 4.7 Hz, 1H), 6.88 (d, J = 8.5 Hz, 1H), 6.85
—6.83 (m, 2H), 5.34 (s, 2H), 4.94 (s, 2H), 1.02 (s, 9H), 0.97 (s, 9H), 0.93 (s, 9H), 0.24 (s, 6H), 0.18 (s, 6H), 0.15 (s,
6H).

2,3-Dihydroxybenzyl 4-hydroxy-3-(hydroxymethyl)benzoate (LMHO001). To a solution of 12 (35 mg, 0.055 mmol)
in 1.1 mL of THF under argon at 0 °C, was added tetrabutylammonium fluoride (TBAF, 166 uL, 0.166 mmol, 1 M
in THF), and the solution was stirred for 1 h. The reaction mixture was concentrated under reduced pressure.
The residue was purified by normal-phase flash chromatography eluting with MeOH in DCM (0-10%) and
reverse-phase chromatography eluting with a gradient of Buffer B (0—100%) in Buffer A to afford the desired
product as a white solid (1 mg, 0.0034 mmol, 6%). *H NMR (600 MHz, DMSO-ds) 6 10.29 (s, 1H), 9.37 (s, 1H),
8.57 (s, 1H), 7.97 (dd, J = 2.3, 1.1 Hz, 1H), 7.71 (dd, J = 8.4, 2.3 Hz, 1H), 6.85 (d, J = 8.4 Hz, 1H), 6.78 — 6.75 (m,
2H), 6.63 (t, J = 7.8 Hz, 1H), 5.23 (s, 2H), 4.47 (s, 2H). 3*C NMR (151 MHz, DMSO) 6 165.83, 158.59, 145.10,
143.67, 129.40, 128.96, 128.66, 123.22, 120.23, 119.81, 118.77, 115.25, 114.38, 61.45, 57.68. LC—MS (ESI): m/z
289.0 [M-17, tr = 3.21 min.

4-hydroxy-3-(hydroxymethyl)benzoic acid (13). Compound 13 was isolated as a side product from the reaction
making LMHO001 from 12 during the normal-phase flash chromatography procedure and was further purified
by reverse-phase chromatography (white solid, 6.1 mg). *H NMR (600 MHz, DMSO-ds) § 12.32 (s, 1H), 10.18 (s,
1H), 7.94 (s, 1H), 7.69 — 7.65 (m, 1H), 6.82 (d, J = 8.4 Hz, 1H), 5.07 (s, 1H), 4.48 (s, 2H). 23C NMR (151 MHz, DMSO)
6167.41,158.27,129.41, 128.97, 128.67, 121.08, 114.19, 57.78. LC—MS (ESI): m/z 167.1 [M-1], tg = 2.06 min.

3-(hydroxymethyl)benzene-1,2-diol (15). The compound was synthesized according to a previously described
procedure (Stein et al., 2018) with minor deviations. 2,3-Dihydroxybenzaldehyde (14, 0.20 g, 1.45 mmol) was
dissolved in 1:1 MeOH/THF (4.8 mL) and cooled to 0 °C. NaBH,4 (0.082 g, 2.17 mmol) was added in portions over
5 min. The mixture was allowed to warm to room temperature and stirred for 4 h. The reaction was quenched
by adding water while cooling on ice bath until no bubbles were formed. The mixture was concentrated under
reduced pressure. The residue was purified by normal-phase flash chromatography eluting with MeOH in DCM
(0-10%) and reverse-phase chromatography eluting with a gradient of Buffer B (0—100%) in Buffer A to afford
the desired product as a white solid (9.5 mg, 0.068 mmol, 5%). *H NMR (600 MHz, DMSO-d¢) § 9.07 (s, 1H), 8.18
(s, 1H), 6.74 (dd, J=7.5, 1.7 Hz, 1H), 6.65 (dd, /= 7.9, 1.7 Hz, 1H), 6.59 (t, J = 7.7 Hz, 1H), 4.88 (t, /= 5.7 Hz, 1H),
4.47 (d, J = 5.5 Hz, 2H). 3C NMR (151 MHz, DMSO-ds) 6 144.54, 142.09, 129.28, 118.48, 117.86, 113.69, 58.43.
LC—MS (ESI): m/z 139.0 [M-1], tr = 1.62 min.
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NMR and LC—MS spectra of LMHO001, 13, and 15

5500

~5000

4500

-4000
~3500
-3000
2500

2000

~1500

1000

500

6201 —

'H NMR of LMH001

=97'C
=9T'T
20T

=+0'C
660

=00'T
=£0T
FE6'0

E=$6'0

==00'T

f1 (ppm)



13C NMR of LMHO001
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!H-1H COSY of LMHO001
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1H-13C HSQC of LMHO001
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'H-13C HMBC of LMH001
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LC—MS spectra of LMHO001
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13C NMR of compound 13
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'H-'H COSY of 13
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1H-13C HSQC of 13
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'H-13C HMBC of 13
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LC—MS spectra of 13
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'H NMR of compound 15
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13C NMR of compound 15
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!H-1H COSY of 15
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1H-13C HSQC of 15
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'H-13C HMBC of 15
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LC—MS spectra of 15
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Protein sequence of p47phox®"3A-®

151-286

The sequence of the human His-tagged p47phox protein used in this study:

MHHHHHHHK LEVLFQGP DITGPIILQT YRAIANYEKT SGSEMALSTG DVVEVVEKSE SGWWFCQMKA KRGWIPASFL
EPLDSPDETE DPEPNYAGEP YVAIKAYTAV EGDEVSLLEG EAVEVIHKLL DGWWYVIRKDD VTGYFPSMYLQKSGQD

(https://www.uniprot.org/uniprotkb/P14598/entry)

23



Supplemental Figures

Supplemental Figure 1
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HBSS, 5 and 30 min incubation
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DAD1 A, Sig=250,16 Ref=360,20 (MCD_JZ\LMH001\JZ2012 2022-06-13 18-47-1010001.D)
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Supplemental Figure 1. LC—MS spectra of LMHO0O01 in different buffers. Mass source parameters: lon polarity,
negative mode; drying gas flow, 12 L/min at 250 °C; nebulizer, 35 psig; VCap, 3000 V; Fragmentor, 70 V; mass
scan range, 100-1000 m/z.
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Supplemental Figure 2
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Supplemental Figure 2. LC-MS spectra of LMHO001 in MeCN and 1xHBST with different pH values (6.0-8.0)
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Supplemental Figure 3

FLINT

Supplemental Figure 3. The total fluorescence intensity (FLINT) of LMHOO1 incubated with Cy5-p22phox
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TAMRA-p22phox®¥62 and FITC-B-DEETGEF-OH in 1xHBST in FP assay conditions to evaluate potential
fluorescence interference of LMHOO01 with FP probes. FITC-B-DEETGEF-OH (B = beta-alanine) is a FITC labelled
Nrf2 probe used to study another PPI - the Keap1/Nrf2 interaction (Tran et al., 2019).
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Supplemental Figure 4
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Supplemental Figure 4. Studies of covalent binding between p47phox®**®and LMHO001 or ebselen by LC-MS.
Mass source parameters: lon polarity, positive mode; drying gas flow, 12 L/min at 250 °C; nebulizer, 35 psig;
VCap, 3000 V; Fragmentor, 70 V; mass scan range, 100-2000 m/z. Mass peak deconvolution was carried as
described in literature (Winkler, 2010) (https://www.bioprocess.org/esiprot/esiprot form.php). (A) LC—-MS
data of 0.2 mg/mL (11.6 uM) p47phox***® in HBST showed a MW of 17300.3 Da * 0.15 Da (+ SEM),
corresponding to the theoretical MW of p47phox*A® (17300.38 Da). (B) LC-MS data of 0.2 mg/mL
p47phox*3A8 with 200 uM LMHO0O01 in HBST showed two mass envelopes, one is p47phox*™34 8 with MW of
17300.3 Da and another (see red arrows) is a protein adduct with MW of 17421.9 + 0.29 Da (AMW relative to
p47phox*3A48 js 122 Da). (C) LC-MS data of 0.2 mg/mL p47phox>"*A=8 with 200 uM ebselen in HBST showed a
MW of 17574.0 Da + 0.23 Da (AMW relative to p47phox***8 is 274 Da corresponding to an ebselene-protein
adduct). (D) LC—MS data of 0.2 mg/mL p47phox>**8 with 200 uM LMHO001 in water showed a MW of 17300.3
Da corresponding the theoretical MW of p47phox®*34-8, (E) Proposed covalent binding mechanism of LMH001
with p47phox®34-8, Similar to a phenolic Mannich base, the reaction involves an LMH001-derived quinone
methide intermediate that reacts with nucleophiles from the protein leading to a +122 Da protein adduct.
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Supplemental Figure 5
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Supplemental Figure 5. (A) Traces of O;" production following PMA activation of PLB-985 cells with and without
DPI 10 uM. (B) Quantification of the O,* production rate. Levels of O," were calculated based on the Beer-
Lambert equation for WST-1: A = €440 x | x C; where A: absorbance measured (AU); €440 nm: 37000 M cm’%;
I: 0.5 cm. Focal distance corresponds to 0.1 cm/10 pL for 384-w plate; C: O," concentration in molar.
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