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1. SUPPORTING FIGURES
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Figure S1. Chemical structures of a SuTEx fragment library displaying adduct- (AG) and

leaving-group (LG) diversity.
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Figure S2. Schematic of HPLC assay for measuring SuTEx fragment solution reactivity.
incubated with p-cresol or n-butylamine in the presence of
tetramethylguanidine (TMG) base and time-dependent covalent reaction monitored by the

SuTEx fragments are

reduction of corresponding SuTEx fragment signal.



c J, c 3, /m:)

. C
Light ’ C DMSO , C ’ C @f 1. CUAAC with desthiobiotin-azide tag (@)
[2C,"*N}-L-Lysine alkyne-SuTEx // 2. Mix 1:1
[12C,1*N]-L-Arginine ’c c probe 3‘
(HHS-482) c P2 SO g
Fragment modified Probe-modified C e
proteome proteome proteome c

o Cc
3, % 209
c d © . © P,
CPE K= £ o
Heavy. ’ c sulfonyl- tnazole alkyne-SuTEx “
['*C,"*NH-Lysine C fragment ﬁ probe ac
[13C,"*N}-L-Arginine ’c (HHS482) c /?\O

Fragment-modified Probe-modified
proteome proteome

1. Reduction of disulfide bonds
2. Alkylation of thiols
3. Trypsin digest

proteome

Probe-modified peptide J\}\X“
L /H RATIO ~1 L/ H RATIO >1
—uerr) | rf’d P
. Avidin enrichment oOf
——HEAVY (H) | probe modified peptides ~ J“\N j“\!\‘ _r\’};jv(d
2. LC-MS/MS Analysis J\’r\:\‘\!"
non-competed site  fragment-competed site J\J\i:r\‘\, ,d\rj

Relative
Intensity

Figure S3. Quantitative chemical proteomics for evaluating proteome-wide activity of SuTEx
fragments. Experimental workflow for quantitative chemical proteomics to evaluate fragment
reactivity and specificity in proteomes. DM93 cells were cultured in SILAC media supplemented
with either “light” 12C, *N-labeled lysine and arginine (denoted in red) or “heavy” 1*C, "N-labeled
lysine and arginine (denoted in blue). Light and heavy DM93 proteomes were treated with DMSO
vehicle or SUTEx fragment (50 uM, 37 °C, 30 min), respectively, followed by HHS-482 probe
labeling using the same reaction conditions. The resulting SILAC ratios (SR) were quantified using
the area under the curve of MS1 extracted ion chromatograms. Non-liganded tyrosines are
expected to show equivalent probe labeling intensity in vehicle (L)- and fragment (H)-treated
conditions (left MS1, SR~1). Fragment-competed tyrosines (i.e. liganded tyrosine) are identified
by sites showing substantial reduction in peptide abundance (due to competition of HHS-482 probe
labeling) in fragment-treated compared with vehicle control samples (right MS1, SR >>1).
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Figure S4. Fragment-based ligand discovery using SuTEx (all tyrosine sites). Heat map
showing SILAC ratios (SR) of all quantified tyrosines in chemical proteomic studies configured
for evaluating ligand competition (see Figure S3). Fragments and liganded tyrosine sites are
organized by hierarchical clustering. Data shown are representative of n=2-3 biologically
independent experiments.
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Figure S5. Chemoselectivity of SuTEx fragments. Ratio of the number of tyrosine to lysine sites
liganded (SR >2) by each respective fragment. Data shown are representative of n=2-3

biologically independent experiments.



Solution reactivity of SUTEx fragments
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Figure S6. Evaluating reactivity of fragment electrophiles in solution. J]WB150 and JWB152
fragment electrophiles showed comparable reaction with p-cresol nucleophile while JWB146 was
largely unreactive as judged by HPLC assay. See Supporting Information for additional details of
HPLC solution assay. Data shown are normalized to an internal standard (caffeine) and
representative of n = 3 independent experiments.
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Figure S7. Gel-based chemical proteomic screen for DPP3 fragment ligands. (A) Schematic
of gel-based competitive chemical proteomic assay to identify lead SuTEx fragments as ligands
for perturbing human DPP3 (hDPP3) function. Proteomes were screened against the SuTEx
fragment library shown in Figure S1. (B) Recombinant hDPP3-HEK?293T soluble proteomes (1
mg/mL) were pretreated with indicated fragment (100 uM, 30 min, 37 °C) followed by labeling
with HHS-482 (50 uM, 30 min, 37 °C). DPP3 Y417F mutant showed near-complete loss of HHS-
482 labeling, which supports single site labeling at this tyrosine site as previously reported'. (C)
Integrated band intensities from gel-based competitive screens identified lead DPP3 ligands.
Compounds with broad activity in proteomes (highlighted in red) were excluded for further
studies. The top 4 compounds (highlighted in green) were further evaluated by the DPP3
biochemical assay (25 uM fragment, D). From this counter-screen, JWB142 was selected as the
lead DPP3 inhibitor because of its inhibitory activity and improved selectivity compared with
JWBI136 as determined by lack of activity against a ~23 kDa off-target protein band from gel-
based screens in panel B. Data shown are representative of n=3 biologically independent
experiments.



Reactivity of SUTEx vs SuFEx

FN
8 - JWB142 O\é/N\N/ OCH3
£ = SUFEx-3 O S
a . 100+ PY O
o c
o2 JWB142
22
O = -
- 50 O\é//o
= O ¥
c -
C
-9 0 1 | L] L] 1
\‘2 100 200 300 400 SUFEx-3

Time (minutes)

Figure S8. Comparison of SuTEx and SuFEx reactivity in solution. JWB142 fragment
electrophile shows enhanced reaction with p-cresol nucleophile compared with the SUFEx analog
SuFEx-3. Data shown are normalized to an internal standard (caffeine) and representative of n =
3 independent experiments.
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Figure S9. Gel-based chemical proteomic screen for human GSTP1 (hGSTP1) fragment
ligands. Recombinant hGSTP1-HEK?293T soluble proteomes (I mg/mL) were pretreated with
indicated fragment (100 uM, 30 min, 37 °C) followed by labeling with HHS-482 (50 pM, 30 min,
37 °C). GSTP1 Y8F mutant showed near-complete loss of HHS-482 labeling, which supports site
selective labeling at this tyrosine site. Gel-based chemical proteomics was performed as shown in
Figure S7A. Data shown are representative of n =3 biologically independent experiments.
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Figure S10. Liganding GSTP1 Y8 with site specificity using SuTEx fragments. Representative
MS1 EICs of endogenous GSTP1 tyrosine sites from quantitative LC-MS chemical proteomic
analyses of live DM93 cells treated with fragment electrophiles. (A) Liganding GSTP1 Y8 by
JWB198 (Figure 6C and D) was site specific as evidenced by lack of competition at other
quantified tyrosine sites (Y50, Y64, Y80, Y119, and Y199) in live cell studies. (B) GSTP1 Y8 was
mildly liganded by JWB152 but not JWB146 in live cell competition studies. A probe (light)
/DMSO (heavy) control was included to demonstrate specific enrichment of quantified tyrosine.
Data shown are representative of n =2 biologically independent experiments.
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Figure S11. Proximity of quantified tyrosine sites to GSH substrate in GSTP1. (A) Crystal
structure of GSTP1 with GSH ligand (PDB ID: 5GSS). Inset shows the GSH binding site and
tyrosines in proximity to GSH that are liganded by JWB198 (yellow), non-liganded but quantified
by HHS-482 probe labeling (blue), or not detected by chemical proteomics. Bar graph shows
tyrosine sites organized by their Euclidean distance from GSH substrate.
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Figure S12. Subcellular location analysis of liganded proteins from DM93 live cell chemical
proteomics. Proteins containing a liganded tyrosine site (SR >2) were grouped based on
subcellular location using a subcellular location analysis (SLA) algorithm. Data shown are from
DMO3 cells treated with JWB152 (left panel) or JWB198 (right panel) SuTEx fragment at 50 uM
for 30 min. The number of liganded proteins compared with the number of proteins from the Swiss-
Prot database for each subcellular compartment (x-axis) using SLA analyses are shown (Proteins
in Database, y-axis). The colored bars depict the percentage of liganded proteins from each
subcellular compartment compared with all liganded proteins quantified in datasets. See Methods
section for detailed explanation of SLA algorithm. All data shown are representative of n = 2
biologically independent experiments.
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Figure S13. Proteome-wide activity of GSTP1 SuTEx fragments in live DM93 cells. Heat map
showing SILAC ratios (SR) of all quantified tyrosine sites competed by fragments in live cells and
organized by hierarchical clustering. Fragment competition at tyrosine sites was quantified by
chemical proteomics (Figure S3) using the area under the curve of MSI1 extracted ion
chromatograms (EIC) from HHS-482-labelled peptides in DMSO (light) versus fragment-treated
(heavy) soluble proteomes from DM93 cellular experiments. All data shown are representative of
n = 2 biologically independent experiments.
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Figure S14. Liganded tyrosine sites of GSTP1 SuTEx fragments in live DM93 cells. (A) Heat
map showing SILAC ratios (SR) of selected tyrosine sites competed by fragments in live cells and
organized by hierarchical clustering. Fragment competition at tyrosine sites was quantified as
described in Figure S13. Tyrosine sites shown were liganded (SR > 2) by at least 1 fragment with
the number of liganded sites and proteins listed for each SuUTEx molecule. Y-axis lists the protein
name and quantified tyrosine site. (B) Reactivity of fragments from live cell studies was assessed
by comparing the fraction of tyrosine sites competed: SR <2 (blue), 2< SR <4 (orange), and SR
>4 (yellow). All data shown are representative of n = 2 biologically independent experiments.
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2. CHEMICAL SYNTHESIS

General Information

Chemicals used were all reagent grade and used as supplied, except where noted. Analytical thin
layer chromatography (TLC) was performed on Merck silica gel 60 F254 plates (0.25 mm).
Compounds were visualized by UV-irradiation. Analytical HPLC chromatograms were recorded
on a Shimadzu 1100 Series spectrometer. 'H and '3C NMR spectra were recorded on a Varian
Inova 600 (600MHZ) or Bruker Avance III (800MHz) spectrometers in CDCI3, Acetone-de, or
DMSO-ds with chemical shifts referenced to internal standards (CDCls: 7.26 ppm 'H, 77.16 ppm
3C; (CD3)2CO: 2.05 ppm 'H, 29.84 and 206.26 ppm 3C; (CD3)2SO: 2.50 ppm 'H, 39.52 ppm !3C)
unless stated otherwise. Splitting patterns are indicated as follows: s, singlet; d, doublet; t, triplet;
q, quartet; m, multiplet; br, broad singlet for IH-NMR data. NMR chemical shifts (8) are reported
in ppm and coupling constants (J) are reported in Hz. High resolution mass spectral (HRMS) data

were obtained using an Agilent 6545B LC/Q-TOF (Agilent Technologies, Santa Clara, CA, USA).

Chemical Suppliers:

The chemicals listed below were purchased commercially and showed > 95% purity. Solvents
purchased commercially were LC-MS grade:

Fisher Scientific: N, N-diisopropylethylamine, hydrazine hydrate, N,N-dimethylformamide
dimethyl acetal, acetic acid (HOAc, Optima LC/MS grade), water (HPLC grade), and acetonitrile
(ACN, Optima LC/MS grade),

Combi-Blocks: 4-methoxybenzenesulfonyl chloride, p-cresol, n-butylamine

Acros: 1,1,3,3-tetramethylguanidine (99%), 2-naphthalenesulfonyl chloride, 4-

fluorobenzenesulfonyl chloride, 4-biphenylsulfonyl chloride, 4-methoxyphenyl sulfonyl chloride,

18



benzenesulfonyl chloride, 4-bromobenzenesulfonyl chloride, 4-cyanobenzenesulfonyl chloride, 4-
bromobenzamide, 4-methoxybenzamide,4-(trifluoromethyl)benzamide,  pyridine-3-sulfonyl
chloride

Alfa Aesar: caffeine, benzamide

Oakwood chemical: cyclopropanesulfonyl chloride, thiophene-2-carboxamide

Decon Laboratories: 200 proof ethanol

AK Scientific: isonicotinamide

HPLC assay for profiling solution reactivity and stability of sulfonyl triazole fragments

The following reagents were prepared and stored on ice prior to use. 0.1 M solution of caffeine in
acetonitrile, 1.0 M solution of n-butylamine, p-cresol, tetramethylguanidine (TMF), 1 M HOAc in
ACN and 10 mM solution of SuTEx fragment in DMF-ACN mixture (10:90, v/v). 500 pL of
fragment solution was transferred to a dram vial on ice. To the mixture, 5.5 puL of
tetramethylguanidine (TMG) and 5.5 pL of p-cresol or n-butylamine were added and solutions
were stirred on ice for 6 h. To monitor reactivity, 50 pL aliquots were removed at indicated time
points and quenched with 10 pL of a 1:1 mixture of caffeine and HOAc. Samples were injected (1
uL) and analyzed by reverse-phase HPLC on a Shimadzu 1100 Series spectrometer with UV
detection at 254 nm. Reaction progress was evaluated by monitoring consumption of starting
material (SuTEx fragment) normalized to caffeine standard. Chromatographic separation was
performed using a Phenomenex Kinetex C18 column (2.6 um, 50 x 4.6 mm). Mobile phases A
and B were composed of H,O + 0.1% HOAc and ACN + 0.1% HOAc, respectively. Samples were
analyzed using the following analytical conditions: using a flow rate of 0.8 ml min!, the gradient

was as follows: 0—0.5 min, 15% B; 0.5-6.5 min 85% B; 6.5-7 min 100% B; 7-8.5 min 100% B;
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8.5-9min 15% B; 9-9.8 min 15% B. The amount of SuTEx fragment consumed was calculated
using the area under the curve (AUC) for the fragment peak at time (t) = experimental / t = 0. All
SuTEx fragment peak AUCs used for calculations were normalized to caffeine standard AUCs at
respective time points to account for run to run variations by HPLC. The amount of SuTEx
fragment consumed (% starting material) was plotted as a function of time and the half-life for

consumption was calculated by non-linear regression (one phase decay) in Graphpad Prism.

General protocol for synthesis of 1,2,4-sulfonyl-triazole fragment library

To a solution of sulfonyl chloride (1.0 mmol, 1.0 eq.) in anhydrous ethanol (1.9 mL, 0.2 M) was
added the corresponding triazole (1.0 mmol, 1.0 eq.) and triethylamine (124 pL, 1.1 mmol, 1.1
eq.) at room temperature. The reaction mixture was stirred at room temperature for 2 h until
product precipitated out of solution. Filtrate was removed and product was washed several times

with cold ethanol. Product was dried under high-vacuum.

(E)-N-((Dimethylamino)methylene)thiophene-2-carboxamide

0]

o _
m ~ NN
S NH, \_s |

Thiophene-2-carboxamide (10.0 g, 78.6 mmol) was dissolved in 25 mL of DMF-DMA in a 100
mL round bottom flask. The reaction was allowed to stir at 120 °C for 30 min. Reaction was
allowed to cool back to room temperature and 25 mL of anhydrous ether was added to reaction

flask and the flask was placed on ice. Reaction was filtered and product was washed with 1:1

ether/hexanes. Yield: 68.8%, "H NMR (800 MHz, (CD3),CO) 6 8.63 (s, 1H), 7.87 (d, J= 4.8 Hz,
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1H), 7.72 (d, J=4.9 Hz, 1H), 7.22 — 7.16 (m, 1H), 3.34 (s, 3H), 3.25 (s, 3H). 3C NMR (201 MHz,
(CD3)2CO) & 172.17, 161.39, 161.22, 144.74, 132.11, 131.98, 131.90, 128.50, 128.33, 41.55,
41.43,41.31, 35.33. ESI-TOF (HRMS) m/z [M+H]" calculated for CgH;;N>OS" 183.0587, found

183.0582

3-(Thiophen-2-yl)-1H-1,2,4-triazole

N—-NH

(0] ! >
~ N%\N/ S S N/
\_o | \_d

11.84 g (649 mmoL) of (E)-N-((dimethylamino)methylene)thiophen-2-carboxamide was
dissolved in 50 mL of acetic acid. The solution was heated to 90 °C and hydrazine hydrate
monohydrate (1.1 eq.) was added dropwise to reaction and allowed to stir for 90 min. The reaction
was cooled to room temperature and concentrated via roto-evaporator. The reaction was diluted
in ether and the pH was neutralized with saturated NaHCO3. The aqueous and organic layers were
separated and extracted with ethyl acetate. The organic layer was washed with brine and dried
over anhydrous MgSOs. The organic fraction was dried via roto-evaporator to provide the product.
Yield: 78:4%, '"H NMR (800 MHz, (CD3).CO) § 8.40 (s, 1H), 7.70 (dd, /= 3.6, 1.2 Hz, 1H), 7.52
(dd,J=5.0,1.2 Hz, 1H), 7.14 (dd, J= 5.0, 3.6 Hz, 1H). 3C NMR (201 MHz, (CD3),CO) & 127.76,
127.59, 126.68, 126.55, 125.91, 125.82. ESI-TOF (HRMS) m/z [M+H]" calculated for CsH¢N3S*

152.0277, found 152.0281.

1-((4-Fluorophenyl)sulfonyl)-3-phenyl-1H-1,2,4-triazole, JWB105
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Yield: 56.4%, '"H NMR (600 MHz, (CD3)2SO) 8 9.47 (s, 1H), 8.26 (dd, J=9.0, 4.9 Hz, 2H), 7.99
(d,J=7.8 Hz, 2H), 7.60 (t, /= 8.8 Hz, 2H), 7.53 — 7.48 (m, 3H). *C NMR (201 MHz, (CD3)2SO)
8 162.96, 161.74, 145.42, 130.07, 129.35, 128.31, 128.27, 126.46, 114.85, 114.75. ’F NMR (564
MHz, (CD3):SO) & -100.45. ESI-TOF (HRMS) m/z [M+H]" calculated for Ci4sH;1FN30,S*

304.0551, found 304.0539.

1-([1,1'-Biphenyl]-4-ylsulfonyl)-3-phenyl-1H-1,2,4-triazole, JWB112

FN

O\\ ,N\N/

5
s

Yield: 47.5%, '"H NMR (800 MHz, CDCls) & 8.77 (s, 1H), 8.19 — 8.16 (m, 2H), 8.01 — 7.97 (m,
2H), 7.79 (d, J = 8.7 Hz, 2H), 7.60 — 7.55 (m, 5H), 7.48 (t, J = 7.4 Hz, 2H), 7.44 (t, J = 7.3 Hz,
1H).3C NMR (201 MHz, CDCl5) & 165.22, 148.48, 145.35, 138.59, 134.47, 130.47, 129.24,
129.16, 129.15, 129.08, 128.61, 128.22, 127.42, 127.11. ESI-TOF (HRMS) m/z [M+H]'

calculated for C20H16N302S* 362.0958, found 362.0979.

3-(4-Bromophenyl)-1-((4-fluorophenyl)sulfonyl)-1H-1,2.,4-triazole, JWB120
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Yield: 72.2%, "TH NMR (600 MHz, (CD3)2SO) 4 9.49 (s, 1H), 8.26 (dd, /= 9.0, 4.9 Hz, 2H), 7.95
—7.91 (m, 2H), 7.73 — 7.68 (m, 2H), 7.60 (t, J = 8.8 Hz, 2H). 3C NMR (201 MHz, (CD3):SO) 8
162.97, 161.76, 145.38, 132.34, 128.37, 128.32, 128.28, 123.13, 114.87, 114.76. ’F NMR (564
MHz, (CD3)2S0) 6 -100.30. ESI-TOF (HRMS) m/z [M+H]" calculated for Ci4H;oBrFN3;0,S*

381.9656, found 381.9659.

1-([1,1'-Biphenyl]-4-ylsulfonyl)-3-(4-bromophenyl)-1H-1,2,4-triazole, JWB127
—N
W\ ,l\/li 7

Yield: 63.8%. '"H NMR (600 MHz, (CD5),S0) § 9.54 (s, 1H), 8.22 (d, J = 8.7 Hz, 2H), 8.02 (d, J

Br

= 8.7 Hz, 2H), 7.93 (d, J = 8.5 Hz, 2H), 7.75 (d, J= 7.2 Hz, 2H), 7.70 (d, J = 8.5 Hz, 2H), 7.51 (d,
J=17.7 Hz, 2H), 7.48 — 7.43 (m, 1H). ®*C NMR (151 MHz, (CD3):S0) 5 183.25, 163.63, 148.35,
147.86, 138.08, 134.05, 132.56, 129.65, 129.46, 128.95, 128.83, 128.31, 127.81, 124.71. ESI-

TOF (HRMS) m/z [M+H]" calculated for C2oH;sBrN30,S* 440.0063, found 440.0061

1-(Cyclopropylsulfonyl)-3-(4-methoxyphenyl)-1H-1,2.4-triazole, JWB131
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Yield: 17.3%, '"H NMR (800 MHz, (CD3),CO) & 8.90 (s, 1H), 8.12 — 8.08 (m, 2H), 7.09 — 7.06
(m, 2H), 3.88 (s, 3H), 3.19 (m, 1H), 1.50 — 1.47 (m, 2H), 1.36 (dd, J = 7.9, 2.7 Hz, 2H). *C NMR
(201 MHz, (CD3),CO) & 165.16, 162.53, 147.21, 129.19, 123.08, 115.05, 55.76, 31.96, 7.73. ESI-

TOF (HRMS) m/z [M+H]" calculated for C12H14N303S* 280.0750, found 280.0749.

1-((4-Fluorophenyl)sulfonyl)-3-(4-methoxyphenyl)-1H-1,2,4-triazole, JWB135

_N
’/ Y
Ny OCH,4

Yield: 51.0%, '"H NMR (600 MHz, (CDs),SO) & 9.41 (s, 1H), 8.24 (dd, J = 9.0, 4.9 Hz, 2H), 7.94
—7.91 (m, 2H), 7.59 (t, J = 8.8 Hz, 2H), 7.06 — 7.03 (m, 2H), 3.80 (s, 3H). 3C NMR (201 MHz,
(CD3),S0) & 162.97, 161.75, 161.27, 145.41, 145.39, 128.32, 128.28, 114.93, 114.86, 114.75,
55.83. F NMR (564 MHz, (CD3),SO) & -100.59. ESI-TOF (HRMS) m/z [M+H]" calculated

for C1sH13FN303S" 334.0656 , found 334.0658.

3-(4-Methoxyphenyl)-1-((4-methoxyphenyl)sulfonyl)-1H-1,2,4-triazole, JWB136

mco@—

/=N

_N\ _

OCH,

»n=0

o
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Yield: 49.1%, '"H NMR (800 MHz, (CD3),CO) & 9.04 (s, 1H), 8.13 — 8.09 (m, 2H), 8.02 — 7.98
(m, 2H), 7.22 — 7.18 (m, 2H), 7.04 — 6.99 (m, 2H), 3.92 (s, 3H), 3.84 (s, 3H). 3C NMR (201
MHz, (CDs),CO) § 166.25, 165.36, 162.51, 147.03, 131.92, 129.13, 128.05, 122.91, 116.04,
114.99, 56.52, 55.73. ESI-TOF (HRMS) m/z [M+H]" calculated for C16H1sN304S* 346.0856,

found 346.0858

4-((3-(4-Methoxyphenyl)-1H-1,2,4-triazol-1-yl)sulfonyl)benzonitrile, JWB137

Yield: 60.7%, '"H NMR (800 MHz, (CD3),CO) 8 9.15 (s, 1H), 8.40 — 8.38 (m, 2H), 8.17 — 8.15
(m, 2H), 8.02 — 8.00 (m, 2H), 7.04 — 7.02 (m, 2H), 3.85 (s, 3H). 3C NMR (201 MHz, (CD3),CO)
5 165.98, 162.76, 147.91, 140.94, 134.75, 130.12, 129.32, 122.45, 119.65, 117.64, 115.06, 55.77.

ESI-TOF (HRMS) m/z [M+H]" calculated for C16H13N403S* 341.0703, found 341.0718.

3-((3-(4-Methoxyphenyl)-1H-1,2,4-triazol-1-yl)sulfonyl)pyridine, JWB141

|4N

/>—< >*OCH

()\\S/N\N ®
0
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Yield: 44.9%, "H NMR (800 MHz, CDCl3) § 9.32 (d, J = 2.4 Hz, 1H), 8.92 (dd, J=4.8, 1.6 Hz,
1H), 8.73 (s, 1H), 8.40 (m, 1H), 8.06 — 8.01 (m, 2H), 7.54 (dd, J = 8.9, 4.8 Hz, 1H), 6.96 — 6.93
(m, 2H), 3.85 (s, 3H). 3C NMR (201 MHz, CDCL) & 165.58, 161.73, 155.48, 149.19, 145.35,
136.17, 133.36, 128.75, 123.99, 121.45, 114.12, 55.34. ESI-TOF (HRMS) m/z [M+H]'

calculated for C14H13N4O03S™ 317.0703, found 317.0702.

1-([1,1'-Biphenyl]-4-ylsulfonyl)-3-(4-methoxyphenyl)-1H-1,2,4-triazole, JWB142
0 N)\©\

OCH,

Yield: 60.4%, "H NMR (800 MHz, (CD5)>CO) & 9.13 (s, 1H), 8.25 (d, J = 8.7 Hz, 2H), 8.01 (dd,
J=17.9, 8.8 Hz, 4H), 7.75 (d, J = 7.2 Hz, 2H), 7.52 (1, J = 7.6 Hz, 2H), 7.47 (t, J = 7.4 Hz, 1H),
7.03 (d, J=8.9 Hz, 2H), 3.85 (s, 3H). 3C NMR (201 MHz, (CD3),CO) & 165.62, 162.61, 148.94,
147.46, 139.34, 135.66, 130.06, 130.00, 129.96, 129.22, 129.18, 128.33, 122.77, 115.03, 55.75.

ESI-TOF (HRMS) m/z [M+H]" calculated for C21H;sN303S* 392.1063, found 392.1072

1-(Cyclopropylsulfonyl)-3-(4-(trifluoromethyl)phenyl)-1H-1,2,4-triazole, JWB146
S~
=N

e} N

CF3

Yield: 14.6%, "H NMR (800 MHz, (CD3),CO) & 9.04 (s, 1H), 8.37 (d, J = 8.6 Hz, 2H), 7.89 (d, J

= 8.6 Hz, 2H), 3.26 (m, 1H), 1.55 — 1.52 (m, 2H), 1.42 — 1.39 (m, 2H). 3C NMR (201 MHz,
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(CD3).C0) & 162.97, 146.87, 133.44, 131.65, 131.49, 131.33, 131.17, 31.17, 7.06. "YF NMR (201
MHz, (CD3),CO) & -63.38. ESI-TOF (HRMS) m/z [M+H]" calculated for Ci2H;1F3N30,S*

318.0519, found 318.0533.

1-((4-Fluorophenyl)sulfonyl)-3-(4-(trifluoromethyl)phenyl)-1H-1,2,4-triazole, JWB150

l//N
CF
O\\S/ N- N/ 3

ISh

F

Yield: 51.6%, "H NMR (800 MHz, CDCls) 5 8.86 (s, 1H), 8.31 (m, 2H), 8.29 — 8.25 (m, 2H), 7.79
—7.77 (m, 2H), 7.41 — 7.37 (m, 2H). 3C NMR (201 MHz, CDCls) § 167.52, 166.23, 164.08,
145.47, 131.88, 131.83, 127.39, 125.65, 125.63, 117.36, 117.25. 1°F NMR (564 MHz, (CD3),SO)
5-61.47,-85.01. ESI-TOF (HRMS) m/z [M+H]* calculated for C1sH10FsN302S* 372.0424, found

372.0426.

4-((3-(4-(Trifluoromethyl)phenyl)-1H-1,2,4-triazol-1-yl)sulfonyl)benzonitrile, JWB152

0]

n /=N
NC SN
6 N)\©\

CF;
Yield: 57.2%, '"H NMR (800 MHz, (CD3),CO) & 9.29 (s, 1H), 8.44 — 8.42 (m, 2H), 8.30 — 8.28
(m, 2H), 8.20 — 8.18 (m, 2H), 7.86 (d, /= 8.7 Hz, 2H). *C NMR (201 MHz, (CD3),CO) & 164.68,

148.40, 140.60, 134.83, 133.79, 132.63, 132.47, 130.31, 128.35, 126.75, 119.89, 117.59. “F
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NMR (564 MHz, (CD3)CO) & -63.47. ESI-TOF (HRMS) m/z [M+H]" calculated for

C16H10F3N4028" 379.0471, found 379.0484

4-(1-(Cyclopropylsulfonyl)-1H-1,2,4-triazol-3-yl)pyridine, JWB191

Yield 13.1%, "H NMR (800 MHz, (CD3)CO) & 9.06 (s, 1H), 8.78 — 8.74 (m, 2H), 8.05 — 8.02 (m,
2H), 3.26 (m, 1H), 1.55 — 1.52 (m, 2H), 1.42 — 1.39 (m, 2H). 3C NMR (201 MHz, (CD3),CO) &
163.26, 151.56, 147.89, 137.63, 121.44, 32.07, 8.00. ESI-TOF (HRMS) m/z [M+H]" calculated

for C1o0H11N402S" 251.0597, found 251.0606.

4-(1-((4-Methoxyphenyl)sulfonyl)-1H-1,2,4-triazol-3-yl)pyridine, JWB196

9 /=N
H3CO S-N_ _
o N

Yield: 22.6%, 'H NMR (800 MHz, (CD3),S0) & 9.54 (d, J = 2.1 Hz, 1H), 8.76 — 8.71 (m, 2H),
8.15 —8.07 (m, 2H), 7.95 — 7.90 (m, 2H), 7.24 (dd, J= 9.0, 1.9 Hz, 2H), 3.87 (d, J = 1.7 Hz, 3H).
13C NMR (201 MHz, (CD:):80) § 165.17, 161.72, 150.14, 147.80, 136.48, 131.14, 125.63,
120.69, 115.63, 56.18. ESI-TOF (HRMS) m/z [M+H]" calculated for C14H3N4058* 317.0703,

found 317.0709.
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4-((3-(Pyridin-4-yl)-1H-1,2,4-triazol-1-yl)sulfonyl)benzonitrile, JWB197

)

/=N
||_N\ =

N =

n=0

o

Yield: 34.8%, 'H NMR (800 MHz, CDCls) 5 8.82 (s, 1H), 8.74 — 8.72 (m, 2H), 8.28 — 8.26 (m,
2H), 7.97 — 7.95 (m, 2H), 7.94 — 7.92 (m, 2H). 3C NMR (201 MHz, CDCl3) & 163.84, 150.55,
146.09, 139.73, 136.36, 133.64, 129.54, 121.14, 119.59, 116.56. ESI-TOF (HRMS) m/z [M+H]"

calculated for C14H;oNsO>S* 312.0550, found 312.0551.

4-(1-(Naphthalen-2-ylsulfonyl)-1H-1,2,4-triazol-3-yl)pyridine, JWB198

—N —
Q l\/l// N
AN

NS
o

Yield: 52.6%, 'H NMR (600 MHz, (CD3),80) & 9.63 (s, 1H), 9.01 — 8.98 (m, 1H), 8.71 — 8.67
(m, 2H), 8.32 (d, J= 8.2 Hz, 1H), 8.25 (d, /= 8.9 Hz, 1H), 8.10 (d, /= 8.1 Hz, 1H), 8.06 (dd, J =
8.8,2.1 Hz, 1H), 7.90 — 7.87 (m, 2H), 7.82 (m, 1H), 7.76 (m, 1H). 3C NMR (201 MHz, (CD5),SO)
5 147.04, 146.02, 145.51, 144.19, 133.18, 132.61, 128.91, 127.91, 127.78, 126.89, 126.76, 124.51,
124.43, 122.93, 99.98. ESI-TOF (HRMS) m/z [M+H]" calculated for C17Hi3N4028" 337.0754,

found 337.077.

4-(1-([1,1'-Biphenyl]-4-ylsulfonyl)-1H-1,2,4-triazol-3-yl)pyridine, JWB202
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Yield: 31.8%, '"H NMR (800 MHz, (CD3),S0) 8 9.63 (s, 1H), 8.72 (d, J = 5.2 Hz, 2H), 8.24 (d, J
= 8.2 Hz, 2H), 8.03 (d, J = 8.3 Hz, 2H), 7.91 (d, J= 5.2 Hz, 2H), 7.75 (d, J = 7.7 Hz, 2H), 7.51 (t,
J=17.6 Hz, 2H), 7.46 (t, J = 7.3 Hz, 1H). *C NMR (201 MHz, (CD3),S0) & 163.64, 152.13,
149.73, 149.07, 139.12, 137.40, 134.93, 130.78, 130.74, 130.64, 129.95, 128.90, 122.07. ESI-

TOF (HRMS) m/z [M+H]" calculated for C19H;5N402S* 363.0910, found 363.0925.

1-(Phenylsulfonyl)-3-(thiophen-2-yl)-1H-1,2,4-triazole, JWB207

NS

O\\S,N\/ \ |

X N
\
(T

Yield: 66.3%, '"H NMR (600 MHz, CDCLs) & 8.70 (s, 1H), 8.12 (dd, J=8.5, 1.1 Hz, 2H), 7.77 —
7.69 (m, 2H), 7.64 — 7.58 (m, 2H), 7.41 (dd, J = 5.0, 1.1 Hz, 1H), 7.09 (dd, J = 5.0, 3.7 Hz, 1H).
13C NMR (201 MHz, CDCls) § 161.24, 145.36, 136.13, 135.37, 131.76, 129.68, 128.61, 128.38,
128.34, 127.82. ESI-TOF (HRMS) m/z [M+H]" calculated for C12H1oN302S2" 292.0209, found

292.0211.

1-((4-Fluorophenyl)sulfonyl)-3-(thiophen-2-yl)-1H-1,2,4-triazole, JWB210
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Yield: 35.5%, '"H NMR (800 MHz, CDCL:) & 8.78 (s, 1H), 8.26 — 8.23 (m, 2H), 7.84 (dd, J= 3.7,
1.2 Hz, 1H), 7.50 (dd, J = 5.0, 1.2 Hz, 1H), 7.38 — 7.35 (m, 2H), 7.18 (dd, J = 5.0, 3.7 Hz, 1H).
13C NMR (201 MHz, CDCls) § 167.43, 166.13, 161.38, 145.27, 131.81, 131.76, 128.48, 127.86,
117.27, 117.16. F NMR (564 MHz, (CD5),SO) & -100.34. ESI-TOF (HRMS) m/z [M+H]"

calculated for C12H9FN30.S,"310.0115, found 310.0114.

1-((4-Methoxyphenyl)sulfonyl)-3-(thiophen-2-yl)-1H-1,2,4-triazole, JWB211

weo ()

Yield: 36.2%, "H NMR (800 MHz, (CD5),CO) & 9.06 (s, 1H), 8.10 (d, J=9.1 Hz, 2H), 7.72 (dd,
J=3.6,1.2 Hz, 1H), 7.62 (d, J= 1.2 Hz, 1H), 7.23 — 7.20 (m, 2H), 7.16 (dd, J = 5.0, 3.6 Hz, 1H),
3.94 (s, 3H). 3C NMR (201 MHz, (CD3),CO) 5 166.37, 161.58, 147.22, 132.85, 132.00, 129.44,
128.99, 128.84, 127.76, 116.11, 56.55. ESI-TOF (HRMS) m/z [M+H]" calculated for

C13H12N303S2" 322.0315, found 322.0327.

General synthesis of sulfonamide adducts
To a solution of sulfonyl chloride (0.50 mmol, 1.0 eq) in anhydrous DCM (5 mL, 100 mM) was

added n-butylamine (1.1 eq) and DIPEA (1.1 eq). The reaction was stirred at room temperature for
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1.5 hours. The reaction mixture was poured into 1 M HCI aqueous solution (5.0 mL) and extracted
with DCM (5.0 mL) 3 times. The organic phase was combined and washed with saturated NaHCO3
(10.0 mL) and brine (10.0 mL). The solution was dried over MgSO4 and evaporated under reduced
pressure. The product was purified using silica gel flash column chromatography (ethyl

acetate/hexane =1:2 to 1:1).

General synthesis of sulfonate adducts

To a solution of sulfonyl chloride (0.5 mmol, 1.0 eq.) in anhydrous DCM (5.0 mL, 100 mM) was
added p-cresol (0.9 eq.), DIPEA (1.0 eq) and DMAP (0.2 eq). The reaction was stirred at room
temperature for 1 hour. The reaction mixture was poured into 1 M HCI aqueous solution (5.0 mL)
and extracted with DCM (5.0 mL) 3 times. The organic phase was combined and washed with
saturated NaHCO; (5.0 mL) and brine (5.0 mL). The solution was dried over MgSO4 and
evaporated under reduced pressure. The purification was carried out using silica gel flash column

chromatography (ethyl acetate/hexane =1:3 to 1:1) to afford product.

N-Butyl-4-fluorobenzenesulfonamide, KY-347-BA

Yield: 66.2%, 'TH NMR (600 MHz, CDCls) § 7.90 — 7.85 (m, 2H), 7.21 — 7.15 (m, 2H), 4.35 (s,
1H), 2.95 (q, 2H), 1.48 — 1.40 (m, 2H), 1.33 — 1.23 (m, 2H), 0.85 (t, J = 7.4 Hz, 3H). 3C NMR

(151 MHz, CDCl3) & 165.80, 164.11, 136.02, 129.75, 116.15, 42.87, 31.45, 19.60, 13.43. F
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NMR (564 MHz, CDCl3) 6 -105.55. ESI-TOF (HRMS) m/z [M+H]" calculated for

C10H1sFNO2S* 232.0802, found 232.0802

p-Tolyl 4-fluorobenzenesulfonate, KY-347-CA

Yield: 82.7%, 'H NMR (600 MHz, CDCl3) & 7.88 — 7.78 (m, 2H), 7.21 — 7.15 (m, 2H), 7.09 —
7.05 (m, 2H), 6.86 — 6.82 (m, 2H), 2.30 (s, 3H). 3C NMR (151 MHz, CDCls) & 166.79, 165.08,
147.29, 137.21, 131.34, 130.18, 121.95, 116.38, 20.85. YF NMR (564 MHz, CDCls) & -102.39.

ESI-TOF (HRMS) m/z [M+H]" calculated for C13H12FO3S* 267.0486, found 267.0480.

N-Butyl-4-methoxybenzenesulfonamide, KY-348-BA

Yield: 90%, 'H NMR (600 MHz, CDCl3) 8 7.81 — 7.76 (m, 2H), 6.99 — 6.94 (m, 2H), 3.86 (s, 3H),
291 (t, J=7.1 Hz, 2H), 1.46 — 1.38 (m, 2H), 1.32 — 1.24 (m, 2H), 0.84 (t, J= 7.4 Hz, 3H). 13C
NMR (151 MHz, CDCL) & 162.75, 131.53, 129.16, 114.16, 55.55, 42.83, 31.48, 19.65, 13.48.

ESI-TOF (HRMS) m/z [M+H]" calculated for C1H;sNOsS* 244.1002, found 244.0998.

p-Tolyl 4-methoxybenzenesulfonate, KY-348-CA
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Yield: 39.5%, 'H NMR (600 MHz, CDCI58 7.75 — 7.71 (m, 2H), 7.08 — 7.03 (m, 2H), 6.98 — 6.92
(m, 2H), 6.87 — 6.82 (m, 2H), 3.87 (s, 3H), 2.30 (s, 3H). 1*C NMR (151 MHz, CDCl5) § 163.96,
147.45, 136.84, 130.69, 130.00, 126.73, 122.06, 114.20, 55.65, 20.81. ESI-TOF (HRMS) m/z

[M+H]" calculated for C14H1504S™ 279.0686, found 279.0682.

N-Butyl-4-cyanobenzenesulfonamide, KY-349-BA
o H
\ _N
Lre e
0
NC

Yield: 70.9%, 'H NMR (600 MHz, CDCls) & 8.00 — 7.94 (m, 2H), 7.84 — 7.78 (m, 2H), 4.43 (s,
1H), 2.9 (td, J = 7.1, 6.1 Hz, 2H), 1.49 — 1.41 (m, 2H), 1.33 — 1.24 (m, 2H), 0.86 (t, J = 7.4 Hz,
3H). 3C NMR (151 MHz, CDCl3) § 144.43, 132.95, 127.65, 117.33, 116.26, 43.02, 31.58, 19.58,

13.45. ESI-TOF (HRMS) m/z [M+H]" calculated for C11HisN202S" 239.0849, found 239.0849.

p-Tolyl 4-cyanobenzenesulfonate, KY-349-CA

(@)
v _O
\S\\
@]
NC
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Yield: 49.4%, 'TH NMR (600 MHz, CDCI)8 7.97 — 7.90 (m, 2H), 7.84 — 7.78 (m, 2H), 7.12 — 7.06
(m, 2H), 6.86 — 6.80 (m, 2H), 2.31 (s, 3H). *C NMR (151 MHz, CDCls) 5 146.99, 139.48, 137.59,
132.79, 130.33, 129.08, 121.68, 117.82, 116.88, 20.80. ESI-TOF (HRMS) m/z [M+H]"

calculated for C14H12NO3S*™ 274.0532, found 274.0526.

N-Butylcyclopropanesulfonamide, KY-350-BA
o H
\\S\\,N
: O

Yield: 78.2%, 'H NMR (600 MHz, CDCls) § 4.15 (s, 1H), 3.14 (t, J = 7.1 Hz, 2H), 2.38 (tt, J =
8.0, 4.8 Hz, 1H), 1.57 — 1.50 (m, 2H), 1.41 — 1.31 (m, 2H), 1.17 — 1.13 (m, 2H), 0.99 — 0.95 (m,
2H), 0.92 (t, J= 7.4 Hz, 3H). ¥C NMR (151 MHz, CDCls) § 43.08, 32.25, 29.89, 19.69, 13.57,

5.20. ESI-TOF (HRMS) m/z [M+H]" calculated for C7HisNO>S* 178.0896, found 178.0895.
p-Tolyl cyclopropanesulfonate, KY-350-CA

O\\S\\/O
(VAR

Yield: 51.8%, '"H NMR (600 MHz, Chloroform-d) & 7.16 (s, 4H), 2.55 (tt, J = 8.0, 4.7 Hz, 1H),
2.34 (s, 3H), 1.27 — 1.19 (m, 2H), 1.12 — 1.04 (m, 2H). *C NMR (151 MHz, Chloroform-d) &
147.47, 137.01, 130.23, 121.93, 27.52, 20.83, 6.11. ESI-TOF (HRMS) m/z [M+H]" calculated

for C1oH1303S" 213.0580, found 213.0576.
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N-Butyl-[1,1'-biphenyl]-4-sulfonamide, KY-351-BA

H
Q. N

N\
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g o L

Yield: 82.9%, '"H NMR (600 MHz, CDCl3) 4 7.94 (d, J = 8.7 Hz, 2H), 7.72 (d, J = 5.2 Hz, 2H),
7.61 (d, J = 8.2 Hz, 2H), 7.52 — 7.45 (m, 2H), 7.45 — 7.39 (m, 1H), 4.67 (s, 1H), 3.00 (t, /= 7.1
Hz, 2H), 1.48 (p, J= 7.3 Hz, 2H), 1.31 (m, 2H), 0.86 (t, /= 7.3 Hz, 1.0 Hz, 3H). 3C NMR (151
MHz, CDCl3) 6 145.50, 139.32, 138.54, 129.03, 128.44, 127.69, 127.57, 127.29, 42.98, 31.63,
19.68, 13.52. ESI-TOF (HRMS) m/z [M+H]" calculated for CisH20NO2S" 290.1209, found

290.1207.

p-Tolyl [1,1'-biphenyl]-4-sulfonate, KY-351-CA
O
\\S\\/O
('

Yield: 34.6%, 'TH NMR (600 MHz, CDCL:) & 7.89 (d, J= 8.5 Hz, 2H), 7.75 — 7.70 (m, 2H), 7.65 —
7.60 (m, 2H), 7.53 — 7.47 (m, 2H), 7.47 — 7.42 (m, 1H), 7.11 — 7.06 (m, 2H), 6.92 — 6.87 (m, 2H),
2.31 (s, 3H). 3C NMR (151 MHz, CDCL) & 147.44, 146.95, 138.87, 137.03, 133.97, 130.13,
129.11, 129.02, 128.80, 127.57, 127.35, 122.05, 20.87. ESI-TOF (HRMS) m/z [M+H]'

calculated for C1oHi703S™ 325.0893, found 325.088]1.
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N-Butylbenzenesulfonamide, KY-352-BA

Yield: 81.7%, "TH NMR (600 MHz, CDCl3) & 7.88 — 7.84 (m, 2H), 7.59 — 7.55 (m, 1H), 7.54 —
7.49 (m, 2H), 4.37 (s, 1H), 2.95 (q, J= 6.5 Hz, 2H), 1.48 — 1.39 (m, 2H), 1.34 — 1.23 (m, 2H), 0.84
(t,J=7.4Hz, 3H). 3C NMR (151 MHz, CDCl3) 8 139.96, 132.53, 129.05, 127.01, 42.91, 31.54,
19.63, 13.48. ESI-TOF (HRMS) m/z [M+H]" calculated for CioHisNO2S™ 214.0896, found

214.0895.

p-Tolyl benzenesulfonate, KY-352-CA

Yield: 32.9%, 'H NMR (600 MHz, CDCl5)§ 7.85 — 7.80 (m, 2H), 7.67 — 7.64 (m, 1H), 7.54 — 7.49
(m, 2H), 7.08 — 7.04 (m, 2H), 6.86 — 6.82 (m, 2H), 2.30 (s, 3H). 3C NMR (151 MHz, CDCL3) &
147.37, 137.01, 135.42, 134.07, 130.06, 129.03, 128.45, 121.96, 20.81. ESI-TOF (HRMS) m/z

[M+H]" calculated for Ci3H1303S™ 249.0580, found 249.0577.

N-Butylpyridine-3-sulfonamide, KY-353-BA
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Yield: 34.6%, "H NMR (600 MHz, CDCl3) § 9.07 (s, 1H), 8.79 (d, J= 5.1 Hz, 1H), 8.15 (m, 1H),
7.47 (dd, J = 8.1, 4.8 Hz, 1H), 5.08 (t, J = 6.2 Hz, 1H), 2.9 (q, J = 6.7, 6.1 Hz, 2H), 1.50 — 1.41
(m, 2H), 1.28 (dt, J = 15.1, 7.4 Hz, 2H), 0.84 (td, J = 7.3, 1.1 Hz, 3H). *C NMR (151 MHz,
CDCls)  152.88, 147.80, 136.93, 134.87, 123.80, 42.94, 31.59, 19.61, 13.44. ESI-TOF (HRMS)

m/z [M+H]" calculated for CoH15N20.S* 215.0849, found 215.0854.

p-Tolyl pyridine-3-sulfonate, KY-353-CA

Yield: 40.8%, 'TH NMR (600 MHz, CDCls) & 8.98 (dd, J= 2.3, 0.8 Hz, 1H), 8.86 (dd, J= 4.8, 1.6
Hz, 1H), 8.09 (dt, J = 8.0, 2.0 Hz, 1H), 7.47 (m, 1H), 7.11 — 7.05 (m, 2H), 6.88 — 6.83 (m, 2H),
2.29 (s, 3H). 3C NMR (151 MHz, CDCL) & 154.53, 149.07, 147.02, 137.55, 136.09, 132.26,
130.36, 123.69, 121.84, 20.83. ESI-TOF (HRMS) m/z [M+H]* calculated for Ci,H;2NO3S*

250.0532, found 250.0538

N-Butylnaphthalene-2-sulfonamide, JWB-195-BA
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Yield: 59.2%. 'H NMR (600 MHz, CDCl3) 8 8.45 (s, 1H), 7.97 (d, /= 8.4 Hz, 2H), 7.91 (d, J =
7.6 Hz, 1H), 7.85 (dd, J= 8.6, 1.8 Hz, 1H), 7.67 — 7.58 (m, 2H), 4.70 (s, 1H), 2.98 (t, /= 7.2 Hz,
2H), 1.49 — 1.40 (m, 2H), 1.28 (m, 2H), 0.82 (t, J = 7.4 Hz, 3H). 3C NMR (151 MHz, CDCls) 8
136.75, 134.76, 132.15, 129.45, 129.20, 128.71, 128.40, 127.88, 127.50, 122.32, 42.97, 31.59,
19.65, 13.47. ESI-TOF (HRMS) m/z [M+H]" calculated for CisHisNO2S™ 264.1053, found

264.1050.

p-Tolyl naphthalene-2-sulfonate, JWB-195-CA

Yield: 57.1%. '"H NMR (600 MHz, CDCL3) & 8.37 (d, J = 2.1 Hz, 1H), 7.98 (d, J = 8.9 Hz, 1H),
7.96 —7.90 (m, 2H), 7.84 (dt, J = 8.7, 1.8 Hz, 1H), 7.69 (m, 1H), 7.62 (m, 1H), 7.03 (d, J = 8.6
Hz, 2H), 6.89 — 6.83 (m, 2H), 2.28 (s, 3H). 3C NMR (151 MHz, CDCL3) & 147.45, 137.00, 135.36,
132.37, 131.77, 130.41, 130.10, 129.49, 129.42, 129.41, 127.97, 127.76, 122.95, 121.99, 20.81.

ESI-TOF (HRMS) m/z [M+Na]* calculated for Ci7H14NaO3S* 321.0556, found 321.0553.
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3. BIOLOGICAL METHODS

Cell culture

All cell lines were cultured at 37 °C with 5% CO» using manufacturer recommended media
supplemented with 10% fetal bovine serum (US Source, Omega Scientific) and 1% L-glutamine
(Fisher Scientific): HEK293T, DMEM; DM93, RPMI. Cells were seeded at 440,000 cells per
plate and collected for experimental use when they reached 90 % confluency. Media was aspirated
and cells washed with cold PBS (2X) before scraping from plates. Cells were transferred to
microfuge tubes and pelleted by centrifugation at 500 x g for 5 min, and snap-frozen using liquid

N> and stored -80 °C until further use.

SILAC cell culture

SILAC cells were cultured at 37 °C with 5% CO- in either ‘light’ or ‘heavy’ media supplemented
with 10% dialyzed fetal bovine serum (Omega Scientific), 1% L-glutamine (Fisher Scientific), and
isotopically labeled amino acids. Light media was supplemented with 100 ug ml™! L-arginine and
100 pg ml™! L-lysine. Heavy media was supplemented with 100 ug ml™! [13C¢' Ny4] L-arginine and
100 pg ml™! [1*C6!°N,] L-lysine. Labelled amino acids were incorporated for at least five passages

before utilizing SILAC cells for experiments.

Transient Transfection
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Recombinant proteins were produced by transient transfection of HEK293T as previously
described?. The following plasmid constructs for expressing human proteins were purchased from
GenScript: pcDNA3.1-GSTP1-FLAG, pcDNA3.1-DPP3-FLAG. Site-directed mutagenesis was
used to generate mutant plasmids as previously described!: pcDNA3.1-GSTP1(Y8F)-FLAG,

pcDNA3.1-DPP3 (Y417F)-FLAG.

Western blot analysis

Western blot analysis of recombinant protein expression was performed as previously described?.

Gel-based chemical proteomic assay

Cell pellets were lysed in PBS and fractionated (100,000 x g, 45 min, 4 °C) to generate soluble
and membrane fractions. Protein concentrations were determined using Bio-Rad DC protein assay
and adjusted to 1 mg ml! in PBS. Proteome samples (49 pL aliquots) were treated with DMSO
vehicle or indicated concentration of SuUTEx fragment (1 pL, 50X stock in DMSO) for 30 min at
37 °C. Samples were then treated with HHS-482 probe (1 pL, 2.5 mM stock in DMSO) for 30 min
at 37 °C. Probe labeled samples were conjugated to rhodamine-azide (1 puL, 1.25 mM stock; final
concentration of 25 uM) by copper-catalyzed azide-alkyne cycloadditions (CuAAC) for 1 h at
room temperature followed by SDS-PAGE and in-gel fluorescence scanning as previously

described!.
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Live cell evaluation of sulfonyl-triazole fragments

Cells grown to ~90% confluency in 10 cm plates were treated with DMSO vehicle or SuTEx
fragment (10 pl of 1,000X stock) in serum-free media for the indicated concentrations and times
at 37 °C with 5% CO». After treatment, cells were washed with cold PBS twice before collection
and preparation for gel-based chemical proteomic evaluation as described above. For LC-MS
studies, protein concentrations were normalized to 2.3 mg ml™! and 432 pul (for 1 mg final protein

amount) were used for sample preparation as detailed below.

Preparation of SILAC proteomes for liquid chromatography—tandem mass spectrometry

(LC-MS/MS) analysis

Heavy and light proteomes (432 ul of each) were diluted to 2.3 mg m1™! in PBS and sample aliquots
(432 pl) were treated with SuTEx fragment at the indicated concentrations (5 pl, 100X stock in
DMSO), mixed gently and incubated for 30 min at 37 °C. Samples were then treated with HHS-
482 (5 uL, 5 mM stock in DMSO) for 30 min at 37 °C. Probe-modified proteomes were conjugated
to desthiobiotin-PEG3-azide followed by enrichment of probe-modified peptides for nano-

electrospray ionization—LC-MS/MS analyses as previously described.

LC-MS/MS data analysis

Identification of peptides and proteins from tandem mass spectrometry analyses was accomplished

using bioinformatics software and quality control criteria as previously described!. The only
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exception was evaluation of GSTP1 Y119 probe-modified peptide that had a Byonic score <300

and peptide sequence <6 amino acids.

GSTP1 biochemical substrate assay

Recombinant GSTP1-HEK293T soluble cell proteomes were diluted to 1 mg ml™! in assay buffer
(100 mM NaH>POy4, pH 7.0). Samples were treated with inhibitor at indicated concentrations for
30 min at 37 °C. GSH stock solution (250 mM in water) was diluted to 4 mM in assay buffer and
25 pl of diluted GSH solution was added to each sample. A substrate stock solution of 75 mM 1-
bromo-2,4-dinitrobenzene (DBNB) in ethanol was diluted to 2mM in assay buffer. Samples
(25 ul) were aliquoted into a 96-well plate and spun briefly via centrifuge. Next, 50 ul of 2 mM
BDNB was added to each well and the reaction was monitored in kinetic mode by measuring

absorbance at 340 nm for 10 min on a BMG Labtech CLARIOstar plate reader.

DPP3 biochemical substrate assay

Substrate assays were performed using purified DPP3 protein diluted to 5 ng uL! in assay buffer.
DPP3 samples (10 pl) were diluted to 85 pul with assay buffer and transferred to a black 96-well
plate. Samples were treated with a 50X stock of SuTEx-fragment at indication concentration for
30 min at 37 °C. A stock solution of DPP3 substrate (Arg-Arg B-naphthylamide trihydrochloride,
0.5 mM; Sigma-Aldrich) was diluted to 100 uM in assay buffer. Substrate solution (5 ul) was

added to each sample. Samples were mixed briefly by shaking and reaction monitored in kinetic

43



mode by measuring fluorescence at 450 nm for 10 min on a BMG Labtech CLARIOstar plate

reader.

Subcellular location analysis of SuTEx probe-modified proteins

Cellular Component Gene Ontology (CCGO) terms were counted for all human proteins in Swiss-
Prot database (02/26/2020 Version). The 156 most frequent CCGO terms in the human database
were manually assigned to a specific cellular compartment. Subcellular location of proteins with

multiple annotated locations were ultimately assigned using the following decision tree algorithm:

Legend Human Swiss-Prot Frequency
OProtein Location PM: 3043 G:328
C:7319 ML4: 45

OFinaI Designation

Plasma SK: 1358 MINT: 201
Membrane (PM) mL§4§65 \l}lIINNI-: 412281
False N: 94 ERINT: 115
Cytosol ER:516 GINT: 10
©
Multiple

Annotations

Cytoskeleton
(Multiple Organelles (MLZD

(SK)

Multiple
Annotations

Single M, N,V, .
o=y (MY, Multiple Organelle
Annotation(ER or G Lumens (ML4)

Lumen of M, |Single
N,V,ER or G |Annotation
False
No Annotation

Mitochondria (M), Nucleus (N),
Vesicles (V), Endoplasmic Reticulum
(ER) or Golgi Apparatus (G)

False

MINT, NINT, VINT,
ERINT or GINT

The algorithm is based on the premise that a probe or inhibitor will likely interact with proteins in
cellular compartments that represent the path where fewer physical barriers (e.g. lipid bilayers or
protective protein barriers like the nuclear lamina) must be crossed. A protein that can be detected
in various compartments would receive a location assignment matching the most accessible

location. For example, MAPK1 has been shown to translocate from the plasma membrane through
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the cytosol to the nucleus®. MAPK1 would be considered a plasma membrane protein using our
subcellular location analysis algorithm. Membranes of organelles are grouped into respective
organelles because a molecule can interact with membrane proteins without necessarily passing
through membranes. A protein is excluded from analyses if it does not have a CCGO annotation.
The subcellular compartments used for analyses are as follows: PM: Plasma Membrane, C:
Cytosol, SK: Cytoskeleton, M: Mitochondria, N: Nucleus, V: Vesicle, ER: Endoplasmic
Reticulum, G: Golgi Apparatus, ML2: Multiple Organelles, MINT: Mitochondrial Lumen, NINT:
Nuclear Lumen, VINT: Vesicle Lumen, ERINT: Endoplasmic Reticulum Lumen, GINT: Golgi

Apparatus Lumen, ML4: Multiple Organelle Lumens.

4. REFERENCES

1. Hahm, H. S.; Toroitich, E. K.; Borne, A. L.; Brulet, J. W.; Libby, A. H.; Yuan, K.; Ware,
T. B.; McCloud, R. L.; Ciancone, A. M.; Hsu, K. L., Global targeting of functional
tyrosines using sulfur-triazole exchange chemistry. Nat Chem Biol 2020, 16 (2), 150-159.

2. Ware, T. B.; Franks, C. E.; Granade, M. E.; Zhang, M.; Kim, K. B.; Park, K. S.;
Gahlmann, A.; Harris, T. E.; Hsu, K. L., Reprogramming fatty acyl specificity of lipid
kinases via C1 domain engineering. Nat Chem Biol 2020, 16 (2), 170-178.

3. Zehorai, E.; Yao, Z.; Plotnikov, A.; Seger, R., The subcellular localization of MEK and
ERK--a novel nuclear translocation signal (NTS) paves a way to the nucleus. Mol Cell
Endocrinol 2010, 314 (2), 213-20.

45



5. APPENDIX

5.1 NMR Spectra

JWB105

9P-0SWQA 05°2—

0S8
05,
1S
182
89°L
092
1oL
66L
66'L
66'L
00’8
00'8
ve'8
ST'8
97’8
L8

30¢€
).c.w
=6'T
*6'T

-3

-2

46

f1 (ppm)

10

11



O < o l\m-u\gmm
RN S 9mihNYan o
o N QNWWPY T T M
O © T+ ANNNN— X
i vl -~ i vl v vl v e - 0
N/ I = .
JWB105

T T T T T T T T

210 200 190 180 170 160 150 140 130 120 110f (100 )90 80 70 60 50 40 30 20 10 O -10
1 (ppm

47



—-100.45

——
-120

-130

L e
-140 -150 -160

-170

’¢N
o+
(o]
F

JWB105

L

-180 -190

T T
-20

30

20

10

0

T T
-10

-20

T

-30

T T T T T T
-40 -50 -60

-70

-80  -90

f1 (ppm)

— T
-100

48

-110



£0aD 977
L]
L]
b
i
b/
6L
554
95/
95/
(s
(5
v
85/
85
651
654
6L
081
86'Z1
861
661
66'Z1
66'L1
0081
184
189
s
8T8
81 i
8T'8
L8—

e

JWB112

R U M 3 W

60
Wﬁw
€

=07
=07

90 85 80 725 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0
f1 (ppm}

9.5

49



et
[agkan
8Lt
T9'8CT
80°6ZT
ST'6ZT
9T'6ZT
YT6LT
LY'0ET

LY'PET \
69°8ET

SE'SPT

8t'8bT

CTS9T—

JWB 112

-10

40

% 80 70
f1 (ppm}
50

100

110

180 170 160 150

190




-

I
AN
A

Q

JWB120

Nz

9P-OSh&

Ug T

85°L
092

0L'L
0L'L

7L
L
(704
1621
2641
2644
€627
€64
€627
v'8
sz'8
92’8
Jear:
6b'6—

6
f1 (ppm)
51

12 11 10

13



114.87
114.76
\,2©
Y
/
L1
o

162.97
N161.76
—145.38
132.34
128.37
128.32
128.28
123.13

V'
X
\
T

JWB120

210 200 190 180 170 160 150 140 130 120 110f (100 )90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

52



—-100.30
Y

7

E’\ z
o

Q
S N
N\
JIOA
F JWB120

Ims0) & -100.30.

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 T T T T T T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -20
f1 (ppm)

53



JWB127

9P-OSWA 0S5 ¢—

St'Lq
Sh'Lq
'L
8L
0S°L7
1521
€54
69°Lq
L4
A
9L°LA [
€62

¢mN”v.
08

£€0'8

178

w8

¥S'6—

6
f1 (ppm)
54

12 11 10

13



un (3] n =] ONOVOWL M~ i =

N 3 MRBBEREFTARBMmB N = =

™ ™ N © o OO WN T 4 3

© © PTRIAAIRRIR s Nay L Br
- - r—<v—|v—|v—|v—<v—|v—<vjv—|v—<v—4v7| R

[ [ NN et [

JWB127

—T T ‘T 1 1 ‘1 " T ‘1 1 T * 1 T T * I " T * T T 1 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 120f (110 )100 9 8 70 60 50 40 30 20 10 O -10
1 (ppm

55



SE'TH
9¢' T
9T =
o
Vias B
8T
wv.L %
8T
A%
60 T4
6T
0S'T

007(€QD) S0'2—
8T'E
8T'c
6T'c
6T'E
0T'e
0T'e
e

JWB131

A3

=CC
a4

=01

-1.0

-0.5

1.5 1.0 05 0.0

2.0

3.0 25

50 45 40 3.5
f1 (ppm)

5.5

90 85 80 75 70 65 6.0

105 10.0 9.5

56



o m — o ©

— N ~ == o =)

o ~ o o P o [ag]

O O T NN 7o} — ™~

™ ~— ™ [¥s] ™M r~

N/ | AN I
Q=N

D—s-N. _
o N
JWB131 0~

T T T T T T T T T T T T T T
20 210 200 150 180 170 160 150 140 130 120 11(%1 (100 ) S0 80 70 60 50 40 30 20 10 0o -10
ppm

57



OCH;
JWB135

9P-0SWQd 05—

08'€
Sx/
0L
0]
5071
5071
9071
(5
651
097
1611
2671
61
€61
€61
6L
€78t
£7'8
yz'8
sz’

Wwe—

1

1

o7
—6T
6T

6
f1 (ppm)
58

13 12 11 10

14



N

o} ~ P
3 \,N \N}‘Q_O CHs
# : :
F JWB135

162.97
161.75
161.27
145.41
145.39
128.32
128.28
114.93
114.86
114.75

55.83

%
£
<
i

210 200 19 180 170 160 150 140 130 120 110f %00 )90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

59



/==

P
o —
s N ocHs

SN
DL
FoF IWB135

c——

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 T T T T T T T T
-10 20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -20
f1 (ppm)

-100.30

60



P8 E~
26'€"

0L
6TL
0TL
00'8
108
01’8
18

06—

o

JWB136

| |

-6
o€

=61
=6'1

~81
]

-0.5 -1.0

1.5 1.0 05 0.0

2.0

50 45 40 35 3.0 25
f1 (ppm)

5.5

9.0 85 80 75 70 65 6.0

10.5 10.0 9.5

61



€055~
75'95

66HTT
pOoTT—
1622~
SO'8TI~
ET6TT-
z61er!

E0LPT—

15797
9£'59T~
57991/

¢T90C—

ol

JWB136

-10

0

10

20

30

40

50

60

70

80

62

f1 (ppm)

20 210 200 190 180 170 160 150 140 130 120 110 100 90



N
JWB137

N=C

0Z(EAD) 50—

S8'E
SN;
Z0'

£0°¢4
€04
v0'L
0/
0081
0081
1081
1081
1081
7081
9784
9781
ored
(18]

(189
(18
8E'8Y
wm.i
68

6£'8
6£'8
0+'8

ST'6—

I |

=67

-1.0

1.0 05 00 -05

15

70 65 60 55 50 45 40 35 30 25 20

10.5 10.0 95 90 85 80 75

63



O="=0

N=C

LLSS—

0'STT~,
LT
9'6TT
&.muw
€'62T
_H.om\
ICPET
.m.OE\
6T

1LZ9T~
6°99T

JWB137

720 60 50 40 30 20 10 0 -10

80

220 210 200 190 180 170 160 150 140 130 120 110 100 90

64



/>—©>—OCH3
JWB141

§8'€—

€69
6°01
607
56'01
56'91
5691

€102 92
A
¥S'LA
551
551
£0°81
£0°81
£0°81
$0'81
¥0'81
08
6681
6€'84
6584
6E'8
0b'8-
0v'8
0v'8
0b'8
€08

€6
mm.mv

e e —

40 35 3.0 25 20 1.5 1.0 05 0.0

50 45
f1 (ppm)

9.0 85 80 75 7.0 6.5 6.0 55

9.5

65



OCH3
JWB 141

PESS—

I~
SHTTT
66°€ZT~-
SL'BTT~
9E'EET.
(T'9ET—~

SE'SHT
6T6vT
8t'SST—
€L°T9T~
85'59T~

210 200

-10

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

66



Z

kN
fol
)

=

O==0

;

()
)

JWB142

D2(€aD) S0'¢—

S8'€—

-1.0

-0.5

105 100 95 9.0 85 80 75 70 65 60 55 50 45 40 35 30 25 20

1.0 05 0.0

1.5

67



§L'S5—

JWB142

720 60 50 40 30 20 10 0 -10

80

220 210 200 190 180 170 160 150 140 130 120 110 100 90

68



66Ty
0b' T
b T
T

'L
g
€67
£6°T
bS'T
E.TT
ST

w1/

00Z(EM) 50—

vC'E
SCE

68
06'L
£°8
wm.wv.

CF3

JWB146

={'C
ke

-1.0

1.6 05 00 -05

1.5

3.0 25 20

35

55 5.0 45 40
1 (ppm)

80 75 70 65 6.0

8.0 85

10.5 10.0 9.5

69



~ NS oo
[=)] O T O T M r~
o O — 0=
~— ™ o™ r~
| s |
o
>—8N N
6 N
JWB146 s
1 ]
J T
T T T T T T T T T T T T T T T T T T T T T T T
2106 200 19¢ 180 170 160 150 140 13C 12¢ 110 100 S0 80 760 60 50 40 30 20 10 4] -10

1 (ppm)

70



40

30

20

10

[¢]
1 (ppm)

-10

-20

-30

-40

—-63.38

-50

/=N

2
>—sN
& N

JWB146

60 -70

-80

CF3

-S0

-1C

00

Y

80

70

60

50

71



CF3

€000 92L
9L
67L
0£L
0£L
€L
69~
oL’
JAR:]
81'8
818
618
s

i

JWB150

I

4.0

25 20 1.5 1.0 05 0.0

3.0

3.5

85 80 75 70 65 60 55 50 45
f1 (ppm)

9.0

9.5

72



© —
328 T ¥83305K - o
l\\0$ w aAaN!LTNON Q. Nep? N 3
O O T MmO ANNANN— \‘S, N
— o v e R e R R R e el SN
NI~ I = N i 0

Y
F JWB150

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 T T T T T T v T ¥ T T T T T T T
210 200 190 180 170 160 150 140 130 120 110f %00 )90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

73



=N =
Q, Nr~ ">—‘\\ />_ CFs
-
Sy

~
A
8
| ="
s
F JWB150
et N
T T T T X T J T X T Ll T X T Ll T ' T X T . T . T Ll T X T Ll T Ll T X T . T . T Ll T X T Ll T
-10 -20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -20
f1 (ppm)

30

20

10

0

74



CF3

1
O=n=0

JWB152

NC

007(€QD) S0'2—

=17

0T
WH.N
—0C

-0.5 -1.0

0.0

1.5 1.0 0.5

3.0 25 20

50 45 40 3.5
f1 (ppm)

90 85 80 75 70 65 60 55

10.5 10.0 9.5

75



NC

CF3

JWB152

-10

0

10

20

30

40

50

60

70

80

76

f1 (ppm)

20 210 200 190 180 170 160 150 140 130 120 110 100 90



™~ o
> NCO%—NGN
© 6 N7 \@
|
CF3
JWB152
]
. . ‘ . . . . . . .
-10 -20 -30 40 -50 -60 -70 -80 -90 -100  -110  -120  -13
1 (ppm)

30

20

10

77



=
xR

0¥'T
0"
5T
514 ©
T
T
'
€5
€5'TH
€5'TH ~
S Td —£7
PG T Q ~E7Z

/=N
g
0]

JWB 181

N

T

|>_

mm.H.\
0Z(EAD) 50—

vZ'E
ST€
ST€
97°€ =07
s
LT€
ECE

€08

¢o.w/
08 — =07
¢o.w\

9/'8
9/'8 m =0T
wn.mw -80

LL'8
90'6

-1.0

1.0 05 00 -05

1.5

78

70 65 60 55 50 45 40 35 30 25 20

10.5 10.0 95 90 85 80 75




s e %
M R K = S g
[\e} n < (42} o~ o .
— - - — (421 [e=]
§ | | |
9 =
D5
o N i
XN
JWB191
]
| |
! | I
220 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O -10

79



N
JWB 196

P-OSWQ 05°C—

L8'E—

€L
wm.\.v.
€6
€6'L
01’8
IL'B
€8
.vm.wv

PS6—

=8'C

=80

-1.0

1.0 05 0.0 -05

15

105 10.0 95 90 85 80 75

70 65 60 55 50 45 40 3.5 30 25 20

80



/=
-N /N
N ==
!
2N

JWB 196

O==0

8T'95—

9611
9021
9921~
TTET~
POET~
18'LPT

uwxw.ﬁW
T0ST

LT9T~
7891

70. 60 50 40 30 20 10 0 -10

80

210 200 190 180 170 160 150 140 130 120 110 100 90

81



o]

il

S

i

o]
JWB197

€100 974
6L
6L
£6'
€61
561
569
96'L7
96'L
R.wi"
('8

wN.ww

8z'8

L8

€18

€L'8
£L'8
z8'8

=

0T
154
=07

=07¢
L0

10.5 10.0 9.5

0.0 -0.5 -1.0

1.0 05

30 25 20 15

3.5

55 50 45 4.0
f1 (ppm)

6.0

6.5

7.0

7.5

8.0

90 85

82



95'9TT~
65'6TT-7
pr1er!
bS67T~
bO'EET—
9E'9ET
ereer’
60'9bT—
S5'05T—

¥8'€9T—

JWB197

T

210 200

-10

180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
f1 (ppm}
83

190



9P-0SWQd 05°C
SLL
STATA
9L,
9%z
LT
LLL
08°Z1
18'L1
8L

JWB 198

8
8L

€81
€871
88,
88,
68,1
68'L1
508

908

£0'8
(08

0T'81
118
5781
9781
€81
€€'81
698
6981

048
048
66'8
66'8

€T
T
€T

T
[

gie
T

€96

=0T

84

6
f1 (ppm)

12 11 10

13



62Tt
EbTT
Rz
9,921
68921
8Lt
1621
16'82T-¢
19761~
greet/
6T bT
16°SpT W
Z0'9%T \
YOLYT

JWB 198
% 80 70 60 50 40 30 20 10 -10

100
f1 (ppm)
85

110

120

190 180 170 160 150 140 130

210 200




JWB-202

9P-0SWA 05¢—

S¥L
oL
JAZA
08Z
182
[AYA

YL
SLL
167
A
[4R:)
ma.mv.
€8
b8
[74"]
NN.mv

£96—

e

LU

(A
Tz

57
Rzt

T T T

11.0 10.5 10.0 95

20 15 1.0 05 0.0 -05

75 70 65 60 55 50 45 40 35 30 25
f1 (ppm)

8.0

9.0 85

86



mmdﬁ
mm.&/
£'9et
et
weet
Yealrat
Tbegl~
mm.mﬁ%
19%€1
SSIbT~_
281"
7970517

[AN<)

JWB-202

T T T T T T T T T T T T

210 200 190 180 170 160 150 140 130 120 110 100 S0

70 60 50 40 30 20 10 o -10 -2

80

f1 (ppm)

87



0

N
o [
5N
)
JwB207

wc.ﬁ
601
60y
0T
€1200 92/
s
0L
1\ 74
Tyl
6547
1944
1944
[4VA

A___JJL

SLLA
Y2

1T
=0T
=77
Are
=TT

6
f1 (ppm)
88

12 11 10

13



=N s
I BORRBIRAY o1
- LG = BB BN 5N
o TOMOMNMANNNNN Ne)
v~ R B e B B B e B B I ]
| | et JWB207

| L

—7T 1+ 1 T T 1 ‘T T T ‘T 1 ‘" T ‘* 1 * T T T ‘T T T T ‘" T ‘" T ‘T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110f (100 )90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

&9



S
—J
JWB 210

9P-OSWQA 0S'¢—

LT
8T'L1
8TL1
8T/
8G9
65
194
0LLA
W
TL'LA
TL'LA
v

YL LA
A
sct’
)
€78
vT'8
sz'8
bb6—

1

<TT
LT
T
0

=€

6
f1 (ppm)
90

13 12 11 10

4



a8 N BRE¥YRNY =N s
N Q= B AHONNN O, N..# I
© O © + MMONN— = ANy \
— — o S,
N2 NSNS O/o

F

JWB 210

210 200 190 180 170 160 150 140 130 120 110f %00 )90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

91



30

20

10

n
L =
8 O\‘S/N\NHJ
| o
F
JWB 210
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -20

0

f1 (ppm)

92



JWB211

0Z(EAD) 50—

P6'E—

5T,
9T/
914
9T/
1241
1247
zzL;
zz(d
€214
€2y
z9¢

79t

UL
(A
Lt
ZLiL

01’8
17’8
90'6—

N

10.5 10.0 95 90 85 80 75

=60
g1
80
=80

=L'T

-1.0

1.0 05 00 -05

15

70 65 60 55 50 45 40 35 30 25 20

93



59195—

ToTT—
ILTT
88T LS
_m.wmﬁw
Y621
0°ZET
BZET
Tt !

STIT—
£99T—

JWB211

720 60 50 40 30 20 10 0 -10

80

220 210 200 190 180 170 160 150 140 130 120 110 100 90

94



+8°01
58°01
98°01
ST
Vit
Vrat
Vit
8714
82T
871
621
62T
6214
621
0¢' T
€T
ze'1
s
1
Has
mq.i
b1
b1
b
s
bhT
b1
b1
b1
9b°T

OQH ST
€674
674
67
5671
9671
167
sep!

9TLq
9T
LT

'

i

LT
81
8147
81/
8T
674
614
3V

07l

om.&

€PPO STL
8L
98¢
98¢
8¢
(8L
8¢
887
88C
687

h

KY-347-BA

—

EeTe

Feee
Ecet

N 3574

Fseo

e

=00C

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

9.0

9.5

95



T —

0961 —
SH'TIE—

(8T —

EPP2 6£'9L
£Pp2 oo.mmv
EPPITTLL

SToTT—

SL°6C1—

0'9ET—

T~
08'591—

KY-347-BA

-10

60

90

T T
220 210

T
230

f1 (ppm)

96



-105.55

KY-347-BA
- S M—,—- ~v-—-Tﬂ "
T T T T T T T T T T T T T T T T T T T T
30 20 10 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -20
f1 (ppm)

97



QQH 95'T—
gt

€8'94
€8'97
#8°9
¥8°91
5891
$8°91
904
90°/1
90°/1
90
90°£
L0741
L0741
80/
804
80/
ST'Lq
9T/
L1
LT°L
8T°/
8T°/9
8147
8T
8T
6T ﬁ
6T
0CLA W
07'L~
PP ST
St
182
[4°¥2
8L
8L
€8
€8
¥8'L
8L
8L

By

K¥-347-CA

IR

=8T°¢

=6l
007
=207

61

0.0

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05
f1 (ppm)

10.0

98



o000
BEE
Rg R %2 8 8 MRS 9
g8 & HA88 § 7 KRR S
\ N L N~
KY-347-CA
1!
J | 11
i ;s
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 -10
f1 (ppm)

99



-102.39

KY-347-CA
T SISO SO AN NS - W
T T T T T T T T T T T T T T T T T T T T T T
30 20 10 10 20 30 -40 50 -60 -70 -80  -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -20

f1 (ppm)

100



€8°0
+8°0
58°0
sl
mNL
9T T
Vet
Vgt
@iy
821
mwiﬁ
62T
621
€'
1674
or' 1
ob'1
1
(s
[
1]
Ntﬁ%
w1
1
b1
b1
b1
s
mI.‘
OQH 95°7T
06°7
;.&
€67
98¢’

S6°9
96'9
969
L6'9
L6'9
L6°9
869
€PP2 STL
LLL
8LL
8LL
6LL
6LL
08°s

MeO

KY-348-BA

=hTe

81T
=Tl

EITe

=8T'€

=h0C

=00C

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05
f1 (ppm)

9.0

9.5

).0

101



8bET—

S9°6T—

8k TE—

€8 —

55°65—

£PP2 6£°9L
£pp2 S.RP\
€PPO T2 LL

MHIT—

o1'6ZT—
€S TET—

SL°T9T—

L

I=

)
N

0
g
MeO :

KY-348-BA

60 40

120 110 100 80
f1 (ppm)

130

102



0gc—

L8°€—

£8'9
¥8'9
891
891
5891
98'91
69
69
569
969
969
969
S0°LA
SO0°LA
S0
SO°LA
90~
90~
SN\\
€Pp 977/

L
wL
Wi
£0L
VL
vl

P

KY-348-CA

BoT'e

ESCe

2007
=607
0T

=66'T

0.0

0.5

1.0

1.5

2.0

2.5

40 35

4.5

5.0
f1 (ppm)

55

6.0

6.5

7.0

7.5

8.5

9.5

103



18°0c—

§9'86—

€PP2 6L°9L
€Pp2 co.mmy
€PP2 TCLLS

0T PIT—

0TI~
€49¢1
pL9CT
00°0€T~
69°0€1~"

PB9ET—

SPLPT—

96°€9T—

KY-348-CA

10

40

50

0 80 70
f1 (ppm}
104

100

110

170 160 150

180




580
98'0
180
97T
RL
[T

1
8T TH
87T~
mﬁwv
671

mNiﬁ
0€°T

o€

PP ST —

08¢
E.)
182

80°¢

g1z
STt

—oe— 1T

-5 E01

NC

KY-349-BA

—
==00¢C

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 1.5 10 05
f1 (ppm)

9.5

).0

105



SHET—

85'6T—
88'TE—

wer—

€Prp2 ﬁm.mnw.
€1op2 NQN\.\
m_ubuwmxm

9C9TT~
€ELTT

S9LTT—

S6CET—

bl —

|

=

‘S\,

Q
3
iC :

KY-349-BA

S | P N

40

50

100 90 80 70
f1 (ppm)

110

160 150 140

170

180

106



QOQH $S'T—

T€e—

£ppo

KY-348-CA

=86'C

=81
=06'T

=681
007

40 35 30 25 20 15 10 05 0.0

55 50 45
f1 (ppm)

6.0

6.5

80 75 70

9.0 85

9.5

10.0

107



08'0c—

€PP> mﬁmn/
€Pp> cc.RN.
EPP2 TTLL

88911~
[2yaicd
8911 —

80671 —
£€°0€T

6Lze1<
65LET~
8b6ET—

66°9PT —

KY-349-CA

100 90 80 70
f1 (ppm)

110

170

108



6¢ 1

A did b M

6€°T
0F'1
181

fA

€51
€57
€5°T

€51
ST
ST
ST
$S'T
SS'T
SS'T
SS'T

95T
9€°C
L€
8€°C

8€°C
8€°C
6€°C
6€°C
0b'Cq
v
€T°€
PE

ST'€q

E€PP2 P

KY-350-BA

'€
=61
S6'T
Bere
€67

560

=00C

Feuo

10

11

12

13

f1 (ppm)

109



0¢s—
LSET—

69°6T—

68°6C—
Scee—

80°¢h—

£Pp mn.mm‘/
€1Pp2 oo.nmﬂ
EPPY TTLL

KY-350-BA

20

40

70

f1 (ppm)
110

90

160 150

170




Ly —14
3.;
8011
80'14
60T
60T
7T
(A
[4as
(4
€C° T
€271
€C°TH
mm.Tﬁ
LSS\
2o

[ gars
STe
€€°C
vm.NN
€S°T
ST
ST
SS°C
ST
98T
98T
LS°T
LS°C

L A
PP 7L

KY-350-CA

=80T
BATTL

ESTE
=001

E£6'C

6
f1 (ppm)
111

12 11 10

13



19—

€8'0C—

Se—

£PP> mNmm./.
€PP 00°LL—F

£ppo 17227

€6 11—

€C0ET—

T04€1—

LyibT—

KY-350-CA

40

100 90 80
f1 (ppm)

110

170 160

180

112



58°0
58'0
98°0
98°0
(80
88'0
877
05 1%
€7
€T
€€
S€'T
SbT
91
8
61
057

OQH 99'T

66T LJ. 607

Eb1e

Eeae
Eeee

00°¢
10°€

£9h— %Ncg

0€'s—

€PP2 9747
T'Lq
T
[A4%
£hL
£FLA
€v L
€b LA
LbLA
8FL]
8¥'L
6bL)
9%
3%
092
79

(95
€Lt
€629

mmNL I=

007
Eooz
WS.N

13rd
00T

s

JquU

8.0

KY-351-BA

-0.

0.0

35 30 25 20 15 10 05

4.0

50 45
f1 (ppm}
113

6.0 55

6.5

7.0

7.5

8.5

9.0

9.5




SET—

89°6T—

€91 —

86tk —

€PP2 64°9L~,

EPPO 00°LL—F
€PP2 TTLLY

6CLLT
nmNNﬁW

&

= 5 &
POl el
o) o
R

<

Y

10

40

50

80 70

f1 (ppm)

100

160 150 140 130

170

114



OQH §S'T—

68'91
68'91
06°91
06'91
16'91
16°0
80/
80L
60°Z]
601
€PP2 97,
€147
b1
€L
vhe
s
b
b
St
b1
8t
8L
6L
052
052~
152
152
19
19
792
292
29
€92
€92
1
[
2
€L
€47
bl L
88°L1

!
|
|
:
i
B

68,

KY-351-CA

LTE

96T
=0t

90T
Borr
0zt
5 02
b1z
Ao

35 30 25 20 15 10 05 00

4.0

4.5

5.0
f1 (ppm)

60 55

6.5

7.0

80 75

8.5

9.0

9.5

.0.0

115



L8°0C—

€PP2 6£°9L~
€PP2 00LL—F
€PPY TTLLY

S0CeT—
SE€LCT
nmNNﬂV

08'8¢CT
wect
16t
€1°0€T
mm.mmﬂ\
€0°LET
L8°8ET

569V~
vaE\

KY-351-CA

SO 1 I

40

90 80 70 60
f1 (ppm)

120 100

140

116



€804
804
S804
914
s
s
8214
821
87T+
62T
62T
62T~
0€°T
167
14
14
[{as
[ias
[{as
A%
£r'1
Ras
b
e
e
{as
Las
9b°T
OQH 9§'T
OQH 9§°T
v6'T]
567
967
1673
£PP STL
6bL
05
051
0521
15
1§21
1S
1S
1577
152
s
25
s
ST
€541
9521
954
9L+
£5¢~)
LSL
LGL
152
8572
851
852
S8
s8¢
S8
s8]
98]
98¢
o8]
8

ﬁ
ﬁ

S——

——

=S

nm.ﬁ
L8

KY-352-BA

EeTe

Feee
12T

EoTe

E880

€0
107
=L6'T

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
f1 (ppm)

0.0

117



77.24 cdcl3
77.03 cdcl3
76.82 cdcl3

—139.96
—132.53
_~129.05
—127.01
42.91
31.54
—19.63
—13.48

<

KY-352-BA

T T T T T T T T T T

T 15 T T T T T T T T T T p B T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -10
f1 (ppm)

118



QQH 29°T—

0€'e

£8'9
89
¥8'9
589
589
98°9
S0
S0
S0
S0
S0
901
90,1
901
90¢
(o
L0
102
L0
L0°L
£PP 9772
05°L1
0521
0S¢
1§
1§
182
5L
€54
€5¢-
9L
b9
b9'L
59
S9°¢
99
99
Ve
9]
9
28
8¢
28
28
€8
€8¢
€87
€87

e

8L

KY-352-CA

W |

=1TE

=b6'T
=00¢C

=0T
*=e0'T
=h6'T

40 35 30 25 20 15 10 05 00

90 85 80 75 70 65 60 55 50 45
f1 (ppm)

9.5

10.0

0.5

119



18°0C—

€1PPY mn‘mn./
€Pp> cc.RW
EPP TTLL

96 TeT—

Sh'8TT
OEAN
90°0€T~"
OpET—
seT
tozer

LELPT—

KY-352-CA

40 30

50

160 150 140 130 120 110 100 80
f1 (ppm)

170

120



15
(671
(671
8671
8671
86
66
667
6671
00°€
00°€]
(0°S]
80'
60°S:H

€pp 5774
ovL ]
v
Lve
8b'L ]
et
sT'g]
ST’
ST'8]
ST'8]
or'g]
or's]
or's]
or'g]
(18]
68
6.'8]

—

—r—

L0°6-

KY-353-BA

Bore
00T

60T

AL

=90'C

o~

————= E€0T

=001

=660

=001
= 10T

10

11

12

13

f1 (ppm)

121



brET—
19'61—

65°TE—

vecr—

£PP2 6£°9LA,
€PP2 00LL—
epp2 1Tt

08'€cT—

L8PET~—
€691~

08LbT—
88°CST—

KY-353-BA

230 220 210 200 190 180

-10

70 60 50 40 30 20 10

130 120 110 100 90 80
f1 (ppm)

150 140

170 160

122



(Tars Fuee

e

vm.mg
5891
5891
9891
98'91
8'9
9071
20
L0°Lq
80
80T
€PP2 9T°L
WL
WL u
LYl
VATA
FAQA
LYLA
8L
8FL
808
i ! o
01’8
0or'g
01’8

5 M €07
58'8
mm.mw 00T

98'8
8684 o
8684 :C
86’8 O
86'8

=10T
=0T

e
|

=0T

KY-353-CA

Wi

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm}
123

8.5

10.0



€8'0C—

€PP> mw.mT/
£19p2 wo.kﬂ.

€19P2 8TLL

PRITCT~—
69°€CT—

9€0ET~
9CCeT—
609€T~
S§LET—

wiiri—
L06bT—

€SPST—

KY-353-CA

10

40

50

100 80 70
f1 (ppm)

110

124



180

80
sTr
9T

a1
6C'T
0E'T
€T

wr
T
b1
SP'T
ST
T
9T
LP'T

L6T
86C W

66T

0oLy —

€PP2 972 —
09°L
192
192 Aw
2927
€92
v9°L ]
S9°L
592
99°L |
¥8°L
s8¢ ﬁ
98° ]
98°
162
6L #
96¢
6L
sb'g

JWB-195-BA

Fove
ez

TN.N

wTﬁcA

Fere

0'1
Z60'T
Fo1°C

=00'T

f1 (ppm)

125



LY'ET —

§9'6T —

65T —

16T —

€1PP2 6£°9L
€PP2 DD.NNW
EPP2 TT°LL

JWB-195-BA

T
100

110

T
120

T
130

T
140

T
150

T
160

f1 (ppm)

126



OzH

€PP2

85T —

JWB-195-CA

_J

60

E46'T
F10'C

T
11T
20T

&

f1 (ppm)

127



80 —

€PP2 6£°9L
€PP> Do.umw
EPP2 1T LL

66°TCT ~
S6'CeT
9L7LTT
L6°LTT
62T
6Lt
6621
0T'0ET
T¥'0€T
LLTET
LETET
9E'GET
00°LET
SP'LPT —

S

128

f1 (ppm)

110

120

-

130

150 140

JWB-195-CA

160

— Ll

170



5.2 HPLC analysis of compound purity

_N
O\%NF\N/FQ
T

JWB105

uVv

2500000
2000000 —
1500000 —

1000000 +

500000 +

min

HPLC method A: chromatographic separation was performed using a Phenomenex Kinetex C18
column (2.6 um, 50 x 4.6 mm). Mobile phases A and B were composed of H,O + 0.1% HOAc
and ACN + 0.1% HOAc, respectively. Samples were analyzed using the following analytical
conditions: using a flow rate of 0.8 ml min~!, the gradient was as follows: 0~0.5 min, 15% B; 0.5~
6.5 min 85% B; 6.5-7min 100% B; 7-8.5 min 100% B; 8.5-9min 15% B; 9-9.8 min 15% B.
JWB105 HPLC purity was determined to be >97% using this method.
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The purity of JWB112 was determined to be >95% using HPLC method A .
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The purity of JWB120 was determined to be >97% using HPLC method A.
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The purity of JWB127 was determined to be >95% using HPLC method A.
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The purity of JWB131 was determined to be >96% by using HPLC method A.
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The purity of JWB135 was determined to be >98% by using HPLC method A.
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The purity of JWB136 was determined to be >96% by using HPLC method A.
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The purity of JWB137 was determined to be >98% by using HPLC method A.
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The purity of JWB141 was determined to be >95% by using HPLC method A.
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The purity of JWB142 was determined to be >96% by using HPLC method A.
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The purity of JWB146 was determined to be >96% by using HPLC method A.
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The purity of JWB150 was determined to be >98% by using HPLC method A.
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The purity of JWB152 was determined to be >98% by using HPLC method A.
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The purity of JWB191 was determined to be >97% by using HPLC method A.
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The purity of JWB196 was determined to be >98% by using HPLC method A.
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The purity of JWB197 was determined to be >96% by using HPLC method A.
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The purity of JWB198 was determined to be >98% by using HPLC method A.
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The purity of JWB202 was determined to be >95% by using HPLC method A.
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The purity of JWB207 was determined to be >96% by using HPLC method A.
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The purity of JWB210 was determined to be >97% by using HPLC method A.
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The purity of JWB211 was determined to be >97% by using HPLC method A.
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The purity of KY-347-BA was determined to be >95% by using HPLC method A.
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The purity of KY-347-CA was determined to be >95.0% by using HPLC method A.
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The purity of KY-348-BA was determined to be >97% by using HPLC method A.
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The purity of KY-348-CA was determined to be >97% by using HPLC method A.
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The purity of KY-349-BA was determined to be >97% by using HPLC method A.
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The purity of KY-349-CA was determined to be >96% by using HPLC method A.

155



H
O N

‘S\gb

O KY-351-BA

uv

2500000 |
2000000
1500000 —|

1000000 —|

500000 — J
)

0 1 2 3 4 5 6 7 8 9

The purity of KY-351-BA was determined to be >96% by using HPLC method A.
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The purity of KY-351-CA was determined to be >97% by using HPLC method A.
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The purity of KY-352-BA was determined to be >95% by using HPLC method A.
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The purity of KY-352-CA was determined to be >95% by using HPLC method A.
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The purity of KY-353-BA was determined to be >97% by using HPLC method A.
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The purity of KY-353-CA was determined to be >97% by using HPLC method A.
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The purity of JWB-195-BA was determined to be >98% by using HPLC method A.
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The purity of JWB-195-CA was determined to be >96% by using HPLC method A.
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5.3 HPLC reactivity assay
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A = Internal Standard

B = SUTEx Fragment
C = Sulfonate or Sulfonamide Adduct

HPLC method B: SuTEx fragment was dissolved in 500 pL DMF-ACN solution and stirred on ice
with TMG and the amino acid mimetics p-cresol or n-butylamine. At the indicated time point, a
50 pL aliquot was removed and quenched in a solution of acetic acid and caffeine. Solutions were
analyzed by HPLC and consumption of SuTEx fragment was quantified as described in the
Methods section. The half-life for JWB105 consumption (T1/2 cresol) Was estimated to be 6.5 min

using this method.
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B = SuTEx Fragment
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The half-life for JWB112 consumption (T1/2 cresol) Was estimated to be 18.7 min using HPLC
method B.
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The half-life for JWB120 consumption (T1/2 cresol) Was estimated to be 6.6 min using HPLC
method B.
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A = Internal Standard

B = SUTEx Fragment
C = Sulfonate or Sulfonamide Adduct

The half-life for JWB127 consumption (T1/2 cresol) Was estimated to be 4.8 min using HPLC
method B.
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The half-life for JWB131 consumption (T1/2 cresot) Was estimated to be >360 min using HPLC
method B.
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B = SUTEx Fragment
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The half-life for JWB135 consumption (T1/2 cresol) Was estimated to be 14.2 min using HPLC
method B.
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A = Internal Standard

B = SUTEx Fragment
C = Sulfonate or Sulfonamide Adduct

The half-life for JWB136 consumption (T1/2 cresot) Was estimated to be 182.7 min using HPLC
method B.
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The half-life for JWB137 consumption (T1/2 cresot) Was estimated to be 1.1 min using HPLC

method B.
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B = SUTEx Fragment
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The half-life for JWB141 consumption (T1/2 cresol) Was estimated to be 1.6 min using HPLC
method B.
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The half-life for JWB142 consumption (T1/2 cresol) Was estimated to be 17.3 min using HPLC
method B.
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The half-life for JWB146 consumption (T1/2 cresol) Was estimated to be >360 min using HPLC
method B.
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The half-life for JWB150 consumption (T1/2 cresol) Was estimated to be 3.2 min using HPLC

method B.
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The half-life for JWB152 consumption (T1/2 cresol) Was estimated to be 0.3 min using HPLC

method B.
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The half-life for JWB191 consumption (T1/2 cresol) Was estimated to be >360 min using HPLC
method B.
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The half-life for JWB196 consumption (T1/2 cresol) Was estimated to be 15.4 min using HPLC
method B.
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The half-life for JWB197 consumption (T1/2 cresot) Was estimated to be 1.1 min using HPLC
method B.
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The half-life for JIWB198 consumption (T1/2 cresot) Was estimated to be 1.1 min using HPLC
method B.
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The half-life for JWB202 consumption (T1/2 cresot) Was estimated to be 1.5 min using HPLC

method B.
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The half-life for JWB207 consumption (T1/2 cresol) Was estimated to be 4.9 min using HPLC

method B.
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The half-life for JWB210 consumption (T1/2 cresot) Was estimated to be 3.6 min using HPLC

method B.
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The half-life for JWB211 consumption (T1/2 cresol) Was estimated to be 80.2 min using HPLC

method B.
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