Supporting Information

Screening and Modulation of Protein-Protein
Interactions via Sulfo-Click Kinetic Target-
Guided Synthesis

Sameer S. Kulkarni®, Xiangdong Hu®, Kenichiro Doi*, Hong-Gang Wang®, and Roman
Manetsch ™

§Department of Chemistry, University of South Florida, CHE 205, 4202 E. Fowler Ave,
Tampa, Florida 33620, USA, *Department of Pharmacology and Penn State Hershey
Cancer Institute, Penn State College of Medicine, 500 University Drive, Hershey,

Pennsylvania 17033, USA

manetsch@usf.edu

S1



TABLE OF CONTENTS

SECTION TITLE PAGE

GENERALS «.eeeeeeeeeeeteeeeeeeeeenesennessenesssnnesssnnesesnsesssnssssnnesssnssssesnnnsnes S2
SYNTHESIS OF BUILDING BLOCKS: «.ceuunttuneitunereeneeeeneeeeneseennesesnmmeens S5
GENERAL PROCEDURES FOR SYNTHESIS OF ACYLSULFONAMIDES: ..S12
SYNTHESIS OF KINETIC TGS HITS: «.evuueeetuneeeenneeeennsnensesnnesesneseennes S12
SYNTHESIS OF ADDITIONAL ACYLSULFONAMIDES: «..ceuureueeereeennnnnens S16
LC/MS-SIM ANALYSIS: 1uttttuueeeuneeeunereenesernesennessesnesssnnesesnnesssesnnsssms S33
REFERENCES: «..eeuuettteettteeeetueeeeteeseenesssnnesssnsesssnsessnnesssnnesssnnssmessnnnns S38
"H AND BC NMR OF SELECTED COMPOUNDS:...c.uuettunreenerennerenneeeneees S39

General: All reagents and solvents were purchased from commercial sources and used
without further purification. All reactions were run under an Argon atmosphere unless
otherwise indicated. Prior to use of solvents in reactions, they were purified by passing
the degassed solvents through a column of activated alumina and transferred by an oven-
dried syringe or cannula. Thin layer chromatography was performed on Merck TLC
plates (silica gel 60 Fys4). '"H NMR and >C NMR were recorded on a Varian Inova 400
(400 MHz) or a Bruker Avance DPX-250 (250 MHz) instrument. The purification of
designated compounds was carried out using reverse phase HPLC system (Waters Prep
LC 4000 system with Waters 996 photo-diode array detector, Agilent column Eclipse
XDB-C18, 5 um, 9.4 mm x 250 mm). Compounds were eluted using a gradient elution of
A:B (80:20 to 0:100) over 40 min at a flow rate of 5.0 mL/min, where solvent A was H,O
(0.05% TFA) and solvent B was CH3;CN (0.05% TFA). The HRMS data were measured
on an Agilent 1100 Series MSD/TOF with electrospray ionization. The LC/MS data were

measured on an Agilent 1100 LC/MSD-VL with electrospray ionization.
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The gradient used for LC/MS-SIM analysis is shown below:

Gradient System 1:

Time % B* Flow rate Time % B* Flow rate

0.00 10% 0.7 mL min™ 11.50 100% 1.0 mL min™
2.00 10% 0.7 mL min™' 11.51 10% 0.7 mL min™
10.00 100% 1.0 mL min™ 13.50 10% 0.7 mL min™

* eluent A: H>O (0.05% TFA); eluent B: CH3CN (0.05% TFA)

Gradient System 2:

Time % B* Flow rate Time % B* Flow rate

0.00 10% 0.7 mL min™ 13.01 100% 1.5 mL min™
4.00 20% 0.7 mL min™ 15.00 100% 1.5 mL min™
12.00 100% 0.7 mL min”' 15.50 20% 0.7 mL min™
13.00 100% 0.7 mL min™' 16.50 20% 0.7 mL min™

* eluent A: H,O (0.05% TFA); eluent B: CH3CN (0.05% TFA)

The sulfonyl azides, SZ1-SZ6, thio acids, TA1-TA3 and the acylsulfonamides SZ2TAl,
SZ2TA2, SZ2TA3, SZATA1, SZ4TA2, SZ5TA1 and SZSTA2 have been previously

reported.’ The 4-acetamidobenzenesulfonamide was purchased from TCI America.

Expression and purification of wildtype and mutant Bcl-X;, fusion proteins. The
protocols for the expression and purification of GST-tagged and His-tagged Bcl-Xi, ATM
fusion proteins have been previously reported.' The "*'*P134Bcl-X; ATM and *'**Bcl-
Xrp ATM mutants were generated by PCR mutagenesis using Bcl-Xp ATM c¢DNA as a

template as described previously.”

General protocol for the control incubations of Bcl-X;, with reactive fragments
and Bim BH3 peptides. For the Bcl-Xp containing incubation sample showing
acylsulfonamide formation, control incubations with Bim peptides have been undertaken

to demonstrate that the templation reaction occurs at the desired binding site. Thus, in a
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96-well plate, one thio acid (1 pL of a 2 mM solution in methanol) and one sulfonyl azide
(1 pL of a 2 mM solution in methanol) were added to a solution of Bcl-Xy (97 pL of a 2
puM Bcl-Xi. solution in buffer). Finally, Bim BH3 peptide (1 uL of a 2 mM solution in
DMSO) was added and the incubation sample in a sealed 96-well plate was incubated at
37 °C for six hours. Similar procedure was followed for the mutant Bim BH3 peptide
incubation. These two incubation samples were then subjected to LC/MS-SIM analysis
along with the wildtype Bcl-X containing sample without any of the Bim BH3 peptides.
General protocol for the control incubations of mutants of Bcl-X; with reactive
fragments. Additional control experiments were carried out using the mutants of Bcl-X.
In a 96-well plate, one thio acid (1 pL of a 2 mM solution in methanol) and one sulfonyl
azide (1 puL of a 2 mM solution in methanol) were added to a solution of mutant Bel-X
(98 uL of a 2 uM mutant Bel-Xy solution in buffer). This control sample was incubated
along with the wildtype Bcl-X; containing sample at 37 °C for six hours and subjected to

LC/MS-SIM analysis.
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Synthesis of Building Blocks:
0 0
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Sulfonyl azide SZ7: The mixture of compound 2 (664 mg, 2 mmol), SOCl, (4 mL),
and DMF (16 mL) was refluxed for 2 h. The reaction mixture was then treated with cold
water (15 mL), extracted with DCM (15 mL x 3), and combined organic phases were
dried over Na,SO4. A quick filtration through a pad of silica gel, evaporation, and
vacuum drying gave the crude product 3 according to a similar procedure.” The sulfonyl
chloride 3 obtained was used for the next step without further purification. A solution of
sulfonyl chloride 3 (325 mg, 1 mmol), 2-(phenylthio)ethanamine (155 mg, 1 mmol) and
potassium carbonate (200 mg, 1.44 mmol) in CHCls (8 mL) was stirred at room
temperature for 12 hours. The reaction mixture was then concentrated, treated with ethyl
acetate (20 mL) and water (20 mL), and extracted with ethyl acetate (20 mL x 3). The
combined organic layers were dried over Na,SO4 and concentrated. The crude product 4
obtained was dissolved in acetone and the solution of sodium azide (70 mg, 1 mmol) in
water was added dropwise at 0 C. The mixture was stirred at 0 °C for 3 hours. Ethyl
acetate (20 mL) and saturated aqueous potassium carbonate solution (20 mL) were added

to the mixture and after extraction with ethyl acetate (20 mL x 3), the combined organic
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phases were dried over Na,SO4 and concentrated. The sulfonyl azide SZ7 (315 mg, 70%
over 3 steps) was obtained by flash chromatography (hexane : EtOAc = 4:1; R¢= 0.6 in
hexane : EtOAc = 1:1). '"H NMR (400 MHz, CDCl;) &: 8.56 (s, 1H), 8.49 (s, 1H), 8.11 —
8.01 (m, 4H), 7.19 — 7.10 (m, 5H), 5.37 (t, /= 6.0 Hz, 1H), 3.21 —3.13 (m, 2H), 2.99 (t, J
= 6.4 Hz, 2H) ppm. °C NMR (101 MHz, CDCls) 8: 139.27, 137.05, 136.80, 133.49,
130.84, 130.25, 130.22, 130.15, 129.76, 129.44, 129.04, 126.93, 126.24, 124.59, 41.60,

33.85 ppm. HRMS (ESI) caled for C sH;6N404S; [M+H]" : 449.04064, found: 449.04099

0 0
¥ 0 -
3
~o NH K,CO,4 - O | \/©/
+ o)
/S\/Ns CH3CN : H,0 (9:1)
2
sz8

5 6

Sulfonyl Azide SZ8: A mixture of bromide 5' (276 mg, 1 mmol), amine 6* (276 mg, 1
mmol), and potassium carbonate (200 mg, 1.44 mmol) in acetonitrile and water (9:1; 6
mL), was stirred at room temperature for 12 hours. After treating with ethyl acetate (20
mL) and water (20 mL), the system was extracted with ethyl acetate (20 mL x3). The
combined organic layers were dried over anhydrous sodium sulfate and concentrated.
Sulfonyl azide SZ8 (404 mg, 87%) was obtained by flash chromatography (hexane :
EtOAc = 6:1 with 0.1% triethylamine; R¢ = 0.4 in hexane : EtOAc = 1:1). "H NMR (400
MHz, CDCl;) é: 7.82 (d, J = 6.8 Hz, 2H), 7.54 (d, J = 7.3 Hz, 2H), 7.38 — 7.18 (m, 5H),
6.62 (s, 1H), 6.20 (s, 1H), 4.57 (s, 1H), 3.84 (d, J = 10.6 Hz, 1H), 3.80 (s, 3H), 3.56 (s,
3H), 3.39 (d, J = 14.5 Hz, 1H), 3.05 — 2.95 (m, 2H), 2.71 (d, J = 15.4 Hz, 1H), 2.58 —

248 (m, 1H) ppm. >C NMR (101 MHz, CDCls) &: 147.82, 147.18, 146.78, 143.40,
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136.27, 129.48, 129.15, 129.08, 128.04, 127.14, 127.03, 126.22, 111.36, 110.59, 68.05,
5790, 5542, 4732, 28.21 ppm. HRMS (ESI) calcd for C24H24N404S [M+H]+

465.15965, found: 465.15970.

S
\/\N
Br/\©\ 2-(phenylthio)ethanamine [0.5 eq]
N3 /, \\

S
ES K,CO3, CH3CN : H,0 (9:1) Navg

// \\

5
Sulfonyl azide SZ9: The sulfonyl azide SZ9 was synthesized using a procedure
described for the synthesis of SZ8, starting from 2-(phenylthio)ethanamine (72 mg, 0.47
mmol) and bromide 5 (260.4 mg, 0.94 mmol). The sulfonyl azide SZ9 (154 mg, 60%)
was obtained by flash chromatography (hexane : EtOAc = 6:1; Ry = 0.2 in hexane :
EtOAc = 4:1). "H NMR (400 MHz, CDCl3) &: 7.87 (d, J = 8.3 Hz, 4H), 7.6 (d, J = 8.1
Hz, 4H), 7.33 — 7.09 (m, 5H), 3.72 (s, 4H), 3.07 (t, J = 7.2 Hz, 2H), 2.76 (t, J = 6.9 Hz,
2H) ppm. C NMR (101 MHz, CDCls) &: 146.61, 137.36, 129.63, 129.22, 128.97,
127.92, 127.65, 126.35, 57.91, 52.73, 31.48 ppm. HRMS (ESI) calcd for C;,H21N704S3
[M+H]" : 544.08899, found: 544.08874.

e o
~o O NH KoCOs, CHyCN:H,O (10:1) ~o O N._CN

+ 1”CN

O 60°C,2d O

6 7

Nitrile 7: To a solution of amine 6* (1 g, 3.71 mmol) and iodoacetonitrile (620 mg,
3.71 mmol) in acetonitrile (30 mL) and water (3 mL), was added potassium carbonate
(1.53 g, 11.13 mmol) and the resulting reaction mixture was stirred at 60 °C for 2 days.

After cooling to room temperature, the solvent was removed under reduced pressure and
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the crude was purified by flash chromatography (hexane : EtOAc = 6:1; Ry = 0.67 in
hexane : EtOAc = 1:1) to obtain nitrile 7 with 79% yield (904 mg). '"H NMR (400 MHz,
CDCl3) 8: 7.33 — 7.26 (m, 5H), 6.58 (s, 1H), 6.06 (s, 1H), 4.62 (s, 1H), 3.82 (s, 3H), 3.53
(s, 3H), 3.41 (d, J = 8.1 Hz, 2H), 3.27 — 3.16 (m, 1H), 3.09 — 2.94 (m, 2H), 2.74 (d, J =
15.7 Hz, 1H) ppm. °C NMR (101 MHz, CDCls) &: 147.85, 147.47, 142.24, 129.53,
128.97, 128.38, 125.92, 115.05, 111.63, 110.89, 66.98, 56.01, 50.04, 44.00, 29.18 ppm.

HRMS (ESI) calcd for C1oHyoN,0, [M+H]" : 309.15975, found: 309.15839.

O s
H
N.__CN N
~o C 12N HCl ~0 \)kOH

_— > @

S
O 90°C,3h O cl

7 8

Acid 8: To a flask charged with nitrile 7 (100 mg, 0.32 mmol), was added 12 N HCI
(1.5 mL) and the reaction mixture was stirred at 90 °C for 3 hours. The reaction mixture
was then cooled to room temperature and treated with 2 N NaOH solution (pH = 5). The
crashed out white solid was filtered, washed with cold MeOH and dried to obtain acid 8
as a hydrochloride salt (66%, 78 mg). The analytical sample was obtained by flash
chromatography (MeOH : EtOAc = 2:1 with 0.2% acetic acid; Ry = 0.5 in MeOH :
EtOAc = 3:1). '"H NMR (400 MHz, DMSO-d6) § 7.31 — 7.18 (m, 5H), 6.69 (s, 1H), 6.13
(s, 1H), 4.95 (s, 1H), 3.71 (s, 3H), 3.44 (s, 3H), 3.07 — 2.98 (m, 1H), 2.96 — 2.81 (m, 4H),
2.72 — 2.62 (m, 1H) ppm. °C NMR (101 MHz, DMSO-d6) & 174.02, 147.02, 146.60,

144.42, 130.23, 129.29, 127.87, 126.85, 126.83, 111.98, 111.51, 64.97, 57.17, 55.44,
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55.38, 47.30, 28.31 ppm. HRMS (ESI) caled for C1oH>NOs [M+H]" : 328.15433, found:

328.15355.
BOe BOe:
.H i) oxalyl chloride, DCM -H
~o g\)J\oH 0°CtoRT,8h ~o g\)J\SH
o ii) dimethyl thioformamide c®
O H,S, DCM O
8 TA4

Thio acid TA4: The thio acid TA4 was obtained starting from acid 8 (340 mg, 0.93
mmol) with 25% yield via the same procedure as previously reported for the thio acid
TA2.' Ry=0.6 in DCM : MeOH = 10:1. "H NMR (400 MHz, CDCl5) &: 7.35 — 7.23 (m,
5H), 6.66 (s, 1H), 6.27 (s, 1H), 5.57 (s, 1H), 3.83 (s, 3H), 3.63 (s, 3H), 3.50 — 3.39 (m,
2H), 3.37 (s, 2H), 3.24 — 3.01 (m, 2H) ppm. °C NMR (101 MHz, CDCl3) &: 204.67,
149.54, 148.69, 136.42, 130.45, 129.99, 129.30, 123.44, 121.74, 111.17, 110.88, 66.16,
63.53, 56.08, 45.27, 24.46 ppm. HRMS (ESI) caled for CjoHyNO;S [M+H]" :

344.13149, found: 344.13149.

O (0]
C|)‘\©/O\ NaSH, RT HSJ\Q/O\
acetone, H,O
2N Oox
9 TAS5

Thio acid TAS: The synthesis of thio acid TAS was accomplished starting from acid
chloride 9 (400 mg, 1.99 mmol) via the same procedure as previously reported for thio
acid TA3' with 15% yield. Ry = 0.17 in hexane : EtOAc = 2:1. 'H NMR (400 MHz,
CDCls) &: 7.00 (d, J = 2.1 Hz, 2H), 6.65 — 6.63 (m, 1H), 3.8 (s, 6H) ppm. *C NMR (101
MHz, CDCl3) &: 190.10, 160.97, 138.57, 106.36, 105.69, 55.73 ppm. HRMS (ESI) calcd

for CoH;003S [M-H] : 197.02779, found: 197.02780.
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Oy SH

NaSH RT

acetone, HQO

TA6
Thio acid TA6: To a solution of NaSH (90 mg, 1.6 mmol) in water (ImL) was added
dropwise a solution of acid chloride 10 (200 mg, 1.07 mmol) in acetone (6 mL). The
resulting mixture was stirred for 2 h. The solvent was removed under reduced pressure
and resulting crude was basified using 10% NaOH solution (pH = 12). The reaction
mixture was then extracted with ethyl acetate to remove organic impurities. The aqueous
layer was slowly acidified using 2 N HCI solution (pH = 1). Corresponding thio acid
TAG6 crashed out and was filtered, washed with deionized water and dried under vacuum
to obtain pale yellow crystals of thio acid TA6 with 25% yield. Rf = 0.26 in hexane :

EtOAc = 1:3. '"H NMR (400 MHz, CDCl) &: 8.75 — 8.72 (m, 1H), 8.50 — 8.44 (m, 1H),
8.22 (d, J=7.8 Hz, 1H), 7.70 (t, J = 8.0 Hz, 1H) ppm. "“C NMR (101 MHz, CDCl;) &:
188.19, 137.96, 133.42, 130.32, 128.32, 122.96 ppm. HRMS (ESI) calcd for C;HsNOsS

[M-H] : 181.99174, found: 181.99167.

Oo._Cl O._SH
NaSH, RT
v .
OO acetone, H,O OO
1 TA7

Thio acid TA7: To a solution of NaSH (90 mg, 1.6 mmol) in water (ImL) was added
dropwise a solution of acid chloride 11 (204 mg, 1.07 mmol) in acetone (6 mL). The
resulting mixture was stirred for 2 h. The solvent was removed under reduced pressure
and resulting crude was basified using 10% NaOH solution (pH = 12). The reaction

mixture was then extracted with ethyl acetate to remove organic impurities. The aqueous
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layer was slowly acidified using 2 N HCI solution and the aqueous layer was extracted
using ethyl acetate at various pH values starting from 6 to 2, collecting organic fractions
for every unit change in the pH. Fractions collected between pH changing from 5 to 2
were combined and were subjected to preparative HPLC to obtain thio acid TA7 with
27% yield. Ry = 0.24 in hexane : EtOAc = 1:1. "H NMR (400 MHz, CDCl;) 6: 8.61 —
8.50 (m, 1H), 8.35 (d, J=7.1 Hz, 1H), 8.13 — 7.99 (m, 1H), 7.94 — 7.84 (m, 1H), 7.68 —
7.53 (m, 3H) ppm. C NMR (101 MHz, CDCl3) &: 188.15, 134.29, 134.00, 133.43,
129.52, 129.09, 128.79, 128.65, 127.27, 125.41, 124.71 ppm. HRMS (ESI) calcd for

C11HsOS [M-HJ : 187.02231, found: 187.02179.

O (0]

NaSH
O)km = . ﬁSH
F4CO F4CO

12 TA8
Thio acid TAS8: The acid chloride 12 (500 mg, 2.22 mmol) and NaSH (149 mg, 2.66
mmol) were stirred at 0 °C under solvent free conditions for 1 h and the thio acid TAS8
obtained, after filtering the salts, was used without further purification. 'H NMR (250
MHz, CDCls) &: 7.93 — 7.85 (m, 2H), 7.32 — 7.17 (m, 2H) ppm. HRMS (ESI) calcd for

CsHsF30,S [M-H] : 220.98896, found: 220.98860.

13 TA9
Thio acid TA9: The thio acid TA9 was prepared following the same procedure as

described for TA8. 'H NMR (250 MHz, CD;0D) 6: 7.92 (dd, J= 1.7, 0.8 Hz, 1H), 7.49
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(dd, J = 3.7, 0.8 Hz, 1H), 6.73 (dd, J = 3.7, 1.7 Hz, 1H) ppm. HRMS (ESI) calcd for

CsH4O,S [M-HJ : 126.98592, found: 126.98631.

General procedure for the synthesis of acylsulfonamides (A): A solution of
sulfonamide (1 eq), carboxylic acid (1 eq), EDCI (2 eq) and DMAP (0.2 eq) were stirred
in dry DCM or THF, under inert atmosphere at room temperature overnight, quenched by
adding water and the system was extracted with ethyl acetate. The combined organic
layers were dried over anhydrous sodium sulfate and concentrated. The crude was then

subjected to flash chromatography to obtain the corresponding acylsulfonamide.

General procedure for the synthesis of acylsulfonamides (B): Synthesis of
acylsulfonamide was accomplished by reacting selenocarboxylate (generated from
corresponding carboxylic acid and selenating reagent, LiAIHSeH) with the sulfonyl azide

according to a previously reported procedure.’

Synthesis of Kinetic TGS Hits:

O\/o \ 7,
_ NaBH,, MeOH _ Y/ N

\ / \
S S S S.
\/\N \/\N NH
0°Cto RT H
14

Sulfonamide 14: Sodium borohydride (60 mg, 1.5 mmol) was added slowly to the
solution of SZ7 (500 mg, 1.1 mmol) in methanol (6bmL) at 0 °C. The reaction mixture
was stirred for 30 min at room temperature, quenched using solid NH4Cl and the solvent
was removed under reduced pressure to afford the crude product. Sulfonamide 14 (418
mg, 90%) was obtained by flash chromatography. R = 0.64 in hexane : EtOAc = 1:2. 'H

NMR (250 MHz, Acetone-d6) &: 8.67 (s, 1H), 8.60 (s, 1H), 8.21 — 8.12 (m, 3H), 8.02 (dd,
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J=28.7,1.7 Hz, 1H), 7.28 — 7.10 (m, 5H), 6.97 (t, J = 5.8 Hz, 1H), 6.87 (bs, 2H), 3.30 —
3.18 (m, 2H), 3.15 — 3.06 (m, 2H) ppm. BC NMR (63 MHz, Acetone-d6) o: 143.54,
140.22, 136.63, 135.93, 132.11, 130.57, 130.32, 130.03, 129.97, 129.74, 128.52, 127.20,
125.86, 125.83, 43.24, 33.73 ppm. HRMS (ESI) caled for C;gHisN204S; [M+H]" :

423.05015, found: 423.04855.

00 00 O
\ N
S\/\N,S S\N
H H
N
SZ7TA2 Ov

Acylsulfonamide SZ7TA2: The acylsulfonamide SZ7TA2 was prepared following the
general procedure A, starting from sulfonamide 14 and 4-(4,4-dimethylpiperidin-1-
yl)benzoic acid' with 16% yield (102 mg) after purification using preparative HPLC
system. Ry = 0.28 in EtOAc. "H NMR (400 MHz, CDCls) 6: 8.77 (s, 1H), 8.46 (s, 1H),
8.23 (d, /= 8.2 Hz, 1H), 7.91 — 7.78 (m, 3H), 7.67 (d, J = 8.1 Hz, 2H), 7.19 — 7.01 (m,
5H), 6.64 (d, J = 8.0 Hz, 2H), 5.65 (bs, 1H), 3.34 — 3.15 (m, 4H), 3.12 (d, J = 5.7 Hz,
2H), 2.96 (d, J = 5.6 Hz, 2H), 1.46 — 1.23 (m, 4H), 0.93 (s, 6H) ppm. *C NMR (101
MHz, CDCls) 8: 164.05, 154.37, 138.41, 137.92, 136.46, 133.56, 131.23, 130.84, 130.17,
129.94, 129.51, 129.45, 129.02, 126.88, 126.18, 125.42, 117.85, 113.03, 43.71, 41.66,
37.76, 33.87, 28.58, 27.68 ppm. HRMS (ESI) calcd for C;;H35N305S;3 [M+H]+ :

638.18116, found: 638.18097.
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2 p-Toluenesulfonic acid N
[e}N6)
15

[e) benzene
BrA©\ reflux, 12 h Br Q
g NH2 * H s Nx
OO0
16

7\

O// \\O 17 H s N3
SZ6

AN

(OJye]

S\/\N K,CO3, ACN:H,0 (9:1)
©/ /\@\ . 24 h, reflux
HoN
20s

Sulfonamide 17: A solution of sulfonamide 15' (900 mg, 3.6 mmol), benzaldehyde
(381 mg, 3.6 mmol) and p-Toluenesulfonic acid (10 mg) in benzene was refluxed for 12
h using Dean-stark apparatus. The reaction mixture was cooled down to room
temperature and extracted with ethyl acetate (20 mL x 3). The combined organic phases
were dried over anhydrous sodium sulfate and concentrated to afford the product 16,
which was used without further purification. The mixture of 16 (1.22 g, 3.6 mmol),
sulfonyl azide SZ6 (1.25 g, 3.6 mmol) and potassium carbonate (1.0 g, 7.2 mmol) in
acetonitrile and water (9:1, 20 mL), was refluxed for 24 hours. After cooling down to
room temperature, the reaction mixture was treated with ethyl acetate (20 mL) and water
(20 mL), extracted with ethyl acetate (20 mL x 3). The combined organic phases were
dried over anhydrous sodium sulfate and concentrated. Interestingly, hydrolysis of the
imine occurred smoothly under this basic condition. Sulfonamide 17 (930 mg, 50% over
2 steps) was thus obtained by flash chromatography (hexane : EtOAc = 2:1; R¢= 0.2 in
hexane : EtOAc = 2:1). "H NMR (400 MHz, CDCl5) &: 7.83 (d, J = 8.2 Hz, 4H), 7.56 (d,
J=28.2Hz, 2H), 7.47 (d, J= 8.2 Hz, 2H), 7.24 — 7.14 (m, 5H), 5.00 (bs, 2H), 3.67 (d, J =
3.8 Hz, 4H), 3.06 (t, J = 6.8 Hz, 2H), 2.75 (t, J = 6.8 Hz, 2H) ppm. *C NMR (101 MHz,

CDCl;) o: 147.00, 144.11, 140.87, 137.06, 135.81, 129.61, 129.24, 129.08, 128.94,
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127.50, 126.52, 126.19, 58.11, 57.99, 53.01, 31.56 ppm. HRMS (ESI) calcd for

CH3N50,4S; [M+H]" : 518.09849, found: 518.09993.

S\/\N
e L
No~ SZ9TA1

// \\

Acylsulfonamide SZ9TA1: The acylsulfonamide SZ9TA1 was prepared following the
general procedure A starting from sulfonamide 17 and benzoic acid with 54% yield (65
mg). R = 0.77 in EtOAc. 'H NMR (400 MHz, CDCl;) &: 8.09 (d, J = 8.0 Hz, 2H), 7.78
(d, J=8.1 Hz, 2H), 7.77 (d, J = 7.6 Hz, 2H), 7.60 — 7.51 (m, SH), 7.47 —7.37 (m, 3H),
7.19 (d, J=4.3 Hz, 3H), 7.14 — 7.08 (m, 1H), 3.67 (s, 4H), 3.04 (t, J = 7.2 Hz, 2H), 2.73
(t, J=7.2 Hz, 2H) ppm. >C NMR (101 MHz, CDCl5) 8: 165.13, 147.07, 145.64, 137.64,
137.16, 135.85, 133.47, 131.42, 130.22, 129.70, 129.14, 129.03, 128.86, 128.73, 128.09,
127.64, 126.28, 58.00, 57.92, 52.84, 31.50 ppm. HRMS (ESI) calcd for Cy9H»7N505S;

[M+H]" : 622.12471, found: 622.12402.

/,\\

N3 ~g
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Acylsulfonamide SZ9TAS: was prepared following the general procedure A starting
from sulfonamide 17 and 3,5-dimethoxybenzoic acid with 56% yield (110 mg). Rf=0.28
in hexane : EtOAc = 1:1. '"H NMR (400 MHz, CDCl;) &: 7.97 (d, J = 6.8 Hz, 2H), 7.78

(d, J= 7.8 Hz, 2H), 7.47 (d, J = 7.6 Hz, 2H), 7.33 — 6.92 (m, 10H), 6.42 (s, 1H), 3.66 —
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3.48 (m, 10H), 3.04 — 2.85 (m, 2H), 2.79 — 2.50 (m, 2H) ppm. “C NMR (101 MHz,
CDCl3) & 160.67, 147.23, 137.21, 135.98, 129.81, 129.16, 129.00, 127.72, 126.37,
106.56, 105.27, 58.07, 57.91, 55.61, 52.89, 31.50 ppm. HRMS (ESI) caled for

C31H3N507S; [M+H]" : 682.14584, found: 682.14395.

Synthesis of Additional Acylsulfonamides:

K/NH O// \\O RT,12h

15
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N
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Sulfonamide 18: To a solution of 1-phenylpiperazine (285 mg, 1.76 mmol) and
bromide 15 (400 mg, 1.59 mmol) in THF (8 mL), was added potassium carbonate (441
mg, 3.19 mmol) and the resulting solution was stirred at room temperature overnight. The
reaction mixture was treated with 1N potassium carbonate solution (10 mL), extracted
with ethyl acetate (20 mL x 3). The combined organic phases were dried over anhydrous
sodium sulfate and concentrated. The sulfonamide 18 (461 mg, 87%) was thus obtained
by flash chromatography (hexane : EtOAc = 2:1 with 0.1% triethylamine; Ry = 0.38 in
hexane : EtOAc = 1:2). "H NMR (400 MHz, DMSO-d6) & 7.80 — 7.75 (m, 2H), 7.49 (d, J
= 8.1 Hz, 2H), 7.31 — 7.28 (m, 2H), 7.16 (t, J = 7.7 Hz, 2H), 6.88 (d, J = 8.1 Hz, 2H),
6.73 (t, J = 7.2 Hz, 1H), 3.56 (s, 2H), 3.11 — 3.08 (m, 4H), 2.50 — 2.46 (m, 4H) ppm. °C
NMR (101 MHz, DMSO-d6) & 151.41, 143.24, 142.77, 129.59, 129.32, 126.07, 119.23,
115.81, 61.76, 52.98, 48.64 ppm. HRMS (ESI) calcd for C;7H;N3;0,S [M+H]" :

332.14272, found: 332.14250.
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Acylsulfonamide SZ1TA3: was prepared following the general procedure A starting
from sulfonamide 18 and 4-methyl-2-phenylthiazole-5-carboxylic acid with 58% yield
(279 mg). R¢= 0.3 in EtOAc : MeOH = 20:1. "H NMR (400 MHz, CD;0D) & 8.16 (d, J =
7.0 Hz, 2H), 7.76 (t, J = 10.0 Hz, 4H), 7.39 — 7.29 (m, 3H), 7.13 (t, /= 6.8 Hz, 2H), 6.84
(d, J=17.3 Hz, 2H), 6.79 (t, J = 6.6 Hz, 1H), 5.28 — 5.10 (m, 2H), 4.42 (s, 2H), 3.45 —
3.23 (m, 6H), 2.46 (s, 3H) ppm. °C NMR (101 MHz, CD;0D) & 169.70, 161.16, 160.43,
149.67, 141.85, 134.50, 132.22, 132.00, 131.40, 129.16, 129.12, 128.86, 126.68, 123.40,
121.18, 116.73, 59.25, 51.80, 46.63, 16.60 ppm. HRMS (ESI) calcd for CysH»3N4O3S,

[M+H]" : 533.16756, found: 533.16680.

N
SaeUBew
Oy & &

SZ1TAS
Acylsulfonamide SZ1TAS: was prepared following the general procedure B with 45%
yield (67 mg). R¢ = 0.44 in EtOAc. '"H NMR (400 MHz, CDCl;) & 8.24 — 7.97 (m, 2H),
7.82 —7.51 (m, 2H), 7.05 — 6.79 (m, 6H), 6.56 (s, 2H), 4.33 (s, 2H), 3.70 (s, 6H), 3.57 —
3.04 (m, 8H) ppm. C NMR (101 MHz, CDCl3) & 165.35, 161.11, 148.73, 140.80,
134.11, 133.02, 132.01, 129.77, 129.57, 122.78, 117.63, 106.30, 106.07, 60.10, 55.78,
51.89, 47.48 ppm. HRMS (ESI) calcd for C,6H29N305S [MJrH]+ : 496.19007, found:

496.19151.
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Acylsulfonamide SZ1TA6: was prepared following the general procedure B with 33%
yield (48 mg). Ry = 0.54 in hexane : EtOAc = 1:1. '"H NMR (400 MHz, CD;OD) § 8.58 —
8.55 (m, 1H), 8.40 — 8.34 (m, 1H), 8.18 (d, J = 8.3 Hz, 2H), 8.13 (d, /= 7.9 Hz, 1H), 7.77
(d, J=8.4 Hz, 2H), 7.67 (t,J = 8.0 Hz, 1H), 7.20 (t, J = 8.0 Hz, 2H), 6.92 (d, J = 8.0 Hz,
2H), 6.85 (t, J=7.3 Hz, 1H), 4.48 (s, 2H), 3.47 — 3.32 (m, 6H), 3.28 — 3.22 (m, 2H) ppm.
C NMR (101 MHz, CD;0D) & 164.63, 149.76, 148.45, 141.33, 134.81, 133.89, 133.77,
132.88, 131.95, 130.19, 129.10, 127.39, 122.99, 121.22, 116.79, 59.22, 51.88, 46.74

ppm. HRMS (ESI) caled for Co4H4N4O5S [M+H]" : 481.15402, found: 481.15510.

SZ1TA9
Acylsulfonamide SZ1TA9: was prepared following the general procedure B with 15%
yield (19 mg). R¢= 0.47 in hexane : EtOAc = 1:1. '"H NMR (400 MHz, CDCl;) & 8.15 (d,
J=28.0 Hz, 2H), 7.66 (d, J = 8.1 Hz, 2H), 7.50 (s, 1H), 7.31 — 7.23 (m, 4H), 6.97 (t, J =
7.2 Hz, 1H), 6.90 (d, J = 8.3 Hz, 2H), 6.53 — 6.49 (m, 1H), 4.33 (s, 2H), 3.57 — 3.12 (i,
8H) ppm. *C NMR (101 MHz, CDCl;) & 155.11, 149.12, 146.53, 145.08, 140.71,
134.43, 131.97, 129.74, 129.60, 122.43, 118.81, 117.51, 113.23, 59.99, 51.87, 47.32

ppm. HRMS (ESI) caled for CH,3N304S [M+H]" : 426.14820, found: 426.14806.
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Acylsulfonamide SZ2TA4: was prepared following the general procedure B with 15%
yield (55 mg). Ry = 0.56 in DCM : MeOH = 10:1. '"H NMR (400 MHz, CD;OD) § 8.14
(d, J = 8.4 Hz, 2H), 7.76 (d, J = 8.4 Hz, 2H), 7.46 — 7.41 (m, 3H), 7.33 — 7.24 (m, 7H),
6.90 (s, 1H), 6.38 (s, 1H), 5.76 (s, 1H), 4.58 — 4.48 (m, 1H), 4.17 — 4.09 (m, 1H), 4.04 —
3.98 (m, 1H), 3.88 — 3.84 (m, 4H), 3.60 (s, 3H), 3.44 — 3.40 (m, 2H), 3.20 — 3.11 (m, 4H),
2.89 (s, 3H), 2.81 — 2.75 (m, 1H), 2.64 — 2.58 (m, 1H) ppm. “C NMR (101 MHz,
CD;OD) & 167.91, 151.33, 150.33, 143.97, 137.46, 136.69, 136.11, 132.85, 132.11,
131.45, 130.38, 130.18, 129.96, 129.91, 128.52, 124.76, 122.31, 112.66, 112.51, 67.06,
60.19, 58.51, 56.62, 56.56, 56.01, 46.83, 40.46, 31.50, 27.98 ppm. HRMS (ESI) calcd for

C35H39N305S [M+H]" : 614.26832, found: 614.26748.

SZ3TA1
Acylsulfonamide SZ3TA1: was prepared following the general procedure B with 11%
yield (21 mg). Ry = 0.33 in EtOAc : MeOH = 20:1. '"H NMR (400 MHz, DMSO-d6) &
791 —-17.83 (m, 4H), 7.75 (d, J= 8.3 Hz, 2H), 7.56 (t, /= 7.1 Hz, 1H), 7.44 (t,J= 7.7 Hz,
2H), 2.05 (s, 3H) ppm. °C NMR (126 MHz, DMSO-d6) & 169.54, 166.17, 144.03,
133.86, 133.38, 132.66, 129.45, 128.94, 128.81, 118.76, 24.61 ppm. HRMS (ESI) calcd

for C1sH14N204S [M+H]" : 319.07470, found: 319.07444.
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Acylsulfonamide SZ3TA6: was prepared following the general procedure A with 46
% yield (78 mg). Ry = 0.25 in EtOAc : MeOH = 20:1. 'H NMR (250 MHz, Acetone-d6)
d: 8.61 (s, 1H), 8.32 (dd, J=8.1, 1.5 Hz, 1H), 8.22 (d, J = 7.7 Hz, 1H), 7.91 (d, J = 8.7
Hz, 2H), 7.75 — 7.64 (m, 3H), 1.99 (s, 3H) ppm. BC NMR (63 MHz, Acetone-d6) o:
169.69, 149.19, 145.17, 135.18, 135.04, 134.10, 131.13, 130.49, 128.09, 123.91, 119.11,

24.37 ppm. HRMS (ESI) calcd for C1sHi3N306S [M+H]" : 364.05978, found: 364.05879
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SZ3TA7
Acylsulfonamide SZ3TA7: was prepared following the general procedure B with 14%
yield (31 mg). Ry = 0.44 in hexane : EtOAc = 1:3. '"H NMR (400 MHz, CD;0D) & 8.08
(d, J = 8.8 Hz, 2H), 8.01 (d, J = 8.2 Hz, 1H), 7.94 (d, J = 8.0 Hz, 1H), 7.91 — 7.87 (m,
1H), 7.84 (d, J = 8.8 Hz, 2H), 7.65 (d, J= 7.0 Hz, 1H), 7.51 — 7.46 (m, 3H), 2.17 (s, 3H)
ppm. C NMR (101 MHz, CD;OD) & 170.66, 168.03, 143.78, 133.64, 133.48, 131.69,
130.91, 129.74, 129.18, 128.14, 127.10, 126.25, 126.18, 124.26, 124.11, 118.72, 22.66

ppm. HRMS (ESI) caled for C19H6N,04S [M+H]" : 369.09035, found: 369.09041.
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Acylsulfonamide SZ3TAS8: was prepared following the general procedure B with 26%

yield (63 mg). Ry =0.63 in hexane : EtOAc = 1:3. '"H NMR (400 MHz, CD;0D) § 8.01 —

S20



7.98 (m, 2H), 7.91 — 7.87 (m, 2H), 7.78 — 7.74 (m, 2H), 7.36 — 7.32 (m, 2H), 2.13 (s, 3H)
ppm. °C NMR (101 MHz, CD;0D) & 170.62, 164.89, 152.34, 143.69, 133.35, 130.74,
130.16, 129.22, 120.30, 118.62, 22.62 ppm. HRMS (ESI) caled for C;sH;3F3;N,OsS

[M+H]" : 403.05700, found: 403.05661.
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SZ3TA9
Acylsulfonamide SZ3TA9: was prepared following the general procedure A with 36%
yield (52 mg). R¢=0.23 in EtOAc. 'H NMR (400 MHz, CD;0D) &: 7.97 (d, J = 8.8 Hz,
2H), 7.75 (d, J = 8.8 Hz, 2H), 7.70 (s, 1H), 7.25 (d, /= 3.5 Hz, 1H), 6.58 (dd, /=34, 1.5
Hz, 1H), 2.13 (s, 3H) ppm. °C NMR (101 MHz, CD;0D) &: 170.87, 156.36, 147.08,
145.63, 143.91, 133.74, 129.33, 118.85, 117.76, 112.34, 22.87 ppm. HRMS (ESI) calcd

for C13H1,N,05S [M+H]" : 309.05397, found: 309.05467.
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Acylsulfonamide SZ5TAS: was prepared following the general procedure B with 46%
yield (46 mg). Ry = 0.72 in EtOAc. 'H NMR (400 MHz, CDCl3) & 8.04 (d, J = 8.2 Hz,
2H), 7.35 (d, J = 8.1 Hz, 2H), 6.94 (d, J = 2.0 Hz, 2H), 6.61 — 6.59 (m, 1H), 3.75 (s, 6H),
2.44 (s, 3H) ppm. “C NMR (101 MHz, CDCl;) & 164.37, 161.20, 145.50, 135.56,
133.22, 129.85, 128.83, 106.53, 105.59, 55.85, 21.91 ppm. HRMS (ESI) calcd for

Ci6H17NOsS [M+H]" : 336.09002, found: 336.09043.
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Acylsulfonamide SZ5TAG6: was prepared following the general procedure B with 10%
yield (10 mg). R¢=0.29 in EtOAc. '"H NMR (400 MHz, CDCls) & 8.68 (s, 1H), 8.41 (d, J
=17.9 Hz, 1H), 8.17 (d, J= 7.6 Hz, 1H), 8.06 (d, J = 8.0 Hz, 2H), 7.66 (t, J = 7.9 Hz, 1H),
7.38 (d, J = 7.9 Hz, 2H), 2.45 (s, 3H) ppm. °C NMR (101 MHz, CDCls) & 162.46,
148.54, 145.97, 135.11, 133.80, 133.21, 130.46, 129.96, 128.98, 127.93, 123.11, 21.95
ppm. HRMS (ESI) calcd for C4H;;N,05S [M+H]" : 321.05397, found: 321.05334.
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Acylsulfonamide SZ5TA9: was prepared following the general procedure B with 40%
yield (32 mg). R¢= 0.4 in EtOAc. 'H NMR (400 MHz, CDCl) & 8.84 (s, 1H), 8.03 (d, J
= 8.2 Hz, 2H), 7.50 (s, 1H), 7.34 (d, J= 8.1 Hz, 2H), 7.22 (d, /= 3.4 Hz, 1H), 6.53 (d, J
= 1.8 Hz, 1H), 2.43 (s, 3H) ppm. °C NMR (101 MHz, CDCl3) § 154.53, 145.97, 145.50,
145.40, 135.71, 129.80, 128.82, 118.30, 113.26, 21.89 ppm. HRMS (ESI) calcd for

C12H11NO4S [M+H]" : 266.04815, found: 266.04812.
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Sulfonyl Azide 19: To a solution of sulfonyl azide SZ6' (600 mg, 1.72 mmol) and
NaHCOs; (145 mg, 1.72 mmol) in CHCI; (6.5 mL) was added (Boc),O (376 mg, 1.72

mmol) at 0 °C. The reaction mixture was then slowly warmed to room temperature and
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monitored using TLC until SZ6 was completely consumed. The reaction mixture was
then treated with 1IN NaHCOj solution (20 mL) and extracted with CHCl; (15 mL x 3).
The combined organic phases were dried over anhydrous sodium sulfate and
concentrated. The crude obtained was subjected to flash chromatography (hexane :
EtOAc = 8:1; R¢ = 0.54 in hexane : EtOAc = 2:1) to obtain the corresponding sulfonyl
azide 19 with 93% yield (717 mg). '"H NMR (400 MHz, CDCl3) & 7.86 (d, J = 8.2 Hz,
2H), 7.38 — 7.16 (m, 7H), 4.51 (s, 2H), 3.39 — 3.29 (m, 2H), 3.01 — 2.95 (m, 2H), 1.45 (s,
9H) ppm. *C NMR (101 MHz, CDCls) & 155.50, 146.12, 137.21, 129.52, 129.07,
128.52, 127.99, 127.78, 126.52, 80.82, 50.48, 47.04, 31.80, 28.32 ppm. HRMS (ESI)

calcd for CyoHp4N4O4S, [MJrNa]+ :471.11312, found: 471.11266.
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Sulfonamide 20: The sulfonamide 20 was prepared starting from sulfonyl azide 19
(600 mg, 1.54 mmol) following the procedure described for synthesis of sulfonamide 14
with 92% yield (600 mg). Ry = 0.42 in hexane : EtOAc = 1:1. 'H NMR (400 MHz,
CDCls) 6 7.81 (d, J= 7.3 Hz, 2H), 7.30 — 7.13 (m, 7H), 5.16 (s, 2H), 4.45 (s, 2H), 3.34 —
3.27 (m, 2H), 3.00 — 2.89 (m, 2H), 1.43 (s, 9H) ppm. “C NMR (101 MHz, CDCl;) &
155.57, 143.41, 140.98, 135.12, 129.44, 129.05, 128.08, 127.53, 126.68, 80.73, 50.37,
46.90, 31.66, 28.34 ppm. HRMS (ESI) calcd for CyHysN,04S, [M+Na]" : 445.12262,

found: 445.12185.
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Acylsulfonamide 21: was prepared following the general procedure A with 85% yield
(576 mg). R¢= 0.54 in hexane : EtOAc = 1:1. "H NMR (400 MHz, CDCl5) & 8.04 (d, J =
8.1 Hz, 2H), 7.71 (d, J = 8.9 Hz, 2H), 7.31 — 7.06 (m, 9H), 4.47 (s, 2H), 3.38 — 3.30 (m,
6H), 3.01 — 2.90 (m, 2H), 1.59 (t, J = 5.4 Hz, 4H), 1.41 (s, 9H), 1.00 (s, 6H) ppm. "°C
NMR (101 MHz, CDCls) ¢ 163.91, 155.80, 150.97, 137.88, 135.29, 130.25, 129.72,
129.26, 129.09, 127.97, 127.56, 126.68, 126.38, 116.78, 80.99, 50.62, 47.71, 47.23,
37.11, 31.93, 28.52, 28.28, 27.72 ppm. HRMS (ESI) calcd for C34H43N305S; [M+H]"

638.27169, found: 638.26931.
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Acylsulfonamide SZ6TA2: To a solution of acylsulfonamide 21 (437 mg, 0.68 mmol)
in CHCI; (5 mL) cooled to 0 °C, was added TFA (1.2 mL) dropwise. The reaction
mixture was then slowly warmed to room temperature and monitored using TLC until
acylsulfonamide 21 was completely consumed. The reaction was then treated with
saturated K,COj solution (pH = 7) and extracted with CHCI3 (20 mL x 3). The combined
organic phases were dried over anhydrous sodium sulfate and concentrated. The crude
obtained was purified using preparative HPLC to afford the acylsulfonamide SZ6TA2
with 90% yield (330 mg). Ry = 0.69 in EtOAc : MeOH = 20:1. '"H NMR (400 MHz,

CD;OD) & 8.21 (d, J = 8.4 Hz, 2H), 7.77 (dd, J = 17.2, 8.7 Hz, 4H), 7.49 (d, J= 7.7 Hz,

S24



2H), 7.40 (t, J = 7.5 Hz, 2H), 7.32 (t, J = 7.3 Hz, 1H), 7.08 (d, J = 9.1 Hz, 2H), 4.40 (s,
2H), 3.53 — 3.4 (m, 4H), 3.41 — 3.38 (m, 3H), 1.63 — 1.52 (m, 4H), 1.37 (s, 1H), 1.10 (s,
6H) ppm. °C NMR (101 MHz, CD;OD) & 165.85, 154.02, 141.32, 136.66, 133.42,
130.61, 130.22, 130.07, 129.29, 128.91, 127.38, 120.11, 113.83, 50.10, 46.32, 44.57,
37.67, 29.35, 28.26, 26.87 ppm. HRMS (ESI) caled for CyoH3sN305S, [M+H]'

538.21926, found: 538.21798.
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Acylsulfonamide SZ7TAS5: was prepared following the general procedure B with 28%
yield (49 mg). Ry = 0.31 in EtOAc. "H NMR (400 MHz, CD;0D) & 8.80 (s, 1H), 8.50 (s,
1H), 8.22 (d, J = 8.0 Hz, 1H), 8.18 — 8.05 (m, 2H), 7.98 (d, J = 8.2 Hz, 1H), 7.17 — 7.01
(m, SH), 6.97 (s, 2H), 6.67 (s, 1H), 3.77 (s, 6H), 3.07 (t, J = 6.1 Hz, 2H), 2.94 (t, J = 6.2
Hz, 2H). ?C NMR (101 MHz, CD;OD) & 166.26, 161.22, 139.44, 138.34, 136.65,
134.86, 133.71, 131.15, 131.02, 129.52, 129.10, 128.74, 126.28, 125.57, 105.83, 105.28,
54.86, 41.97, 32.93 ppm. HRMS (ESI) calcd for C7H,6N,0,S; [M+H]" : 609.07943,
found: 609.07718.
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Acylsulfonamide SZ7TA6: was prepared following the general procedure B with 46%
yield (79 mg). Ry = 0.5 in EtOAc. '"H NMR (400 MHz, CD;OD) & 8.79 (s, 1H), 8.61 (s,

1H), 8.47 (s, 1H), 8.37 (d, J = 7.4 Hz, 1H), 8.23 — 8.03 (m, 4H), 7.94 (d, J = 8.0 Hz, 1H),
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7.67 (t, J = 8.0 Hz, 1H), 7.15 — 6.95 (m, 6H), 3.04 (t, J = 7.0 Hz, 2H), 2.91 (t, /= 7.0 Hz,
2H) ppm. °C NMR (101 MHz, CD;OD) & 164.42, 148.39, 139.47, 138.06, 136.70,
134.89, 133.95, 133.63, 131.31, 131.01, 130.13, 129.54, 129.46, 129.22, 129.12, 128.74,
127.36, 126.24, 125.61, 123.00, 41.99, 32.94 ppm. HRMS (ESI) calcd for C5sHy N3O5S;

[M+H]" : 572.06144, found: 572.05968.
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Acylsulfonamide SZ7TA7: was prepared following the general procedure B with 42%
yield (145 mg). Ry = 0.48 in EtOAc : MeOH = 20:1. '"H NMR (400 MHz, CDCl5)  8.78
(s, 1H), 8.45 (s, 1H), 8.27 (d, J = 8.7 Hz, 1H), 8.09 (d, J = 8.3 Hz, 1H), 7.98 (d, J = 8.7
Hz, 1H), 7.95 — 7.83 (m, 4H), 7.72 (d, J = 8.0 Hz, 1H), 7.66 (d, J = 7.1 Hz, 1H), 7.43 —
7.29 (m, 4H), 7.14 — 7.05 (m, 5H), 3.11 (m, 2H), 2.93 (t, J = 6.4 Hz, 2H) ppm. °C NMR
(101 MHz, CDCls) & 166.50, 138.81, 137.55, 136.87, 133.78, 133.36, 131.85, 131.09,
130.43, 130.10, 129.80, 129.53, 129.29, 128.71, 128.18, 127.25, 127.17, 127.02, 126.17,

125.88, 124.85, 124.55, 41.86, 34.12 ppm. HRMS (ESI) calcd for C2oHysN,05S; [M+H]"

1 577.09201, found: 577.09051.
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Sulfonamide 22: The sulfonamide 22 was obtained starting from sulfonyl azide SZ8
(290 mg, 0.62 mmol) following the procedure described for synthesis of sulfonamide 14

with 89% yield (243 mg). Ry = 0.33 in hexane : EtOAc = 1:1. 'H NMR (250 MHz,
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CDCLy) &: 7.59 (d, J = 7.6 Hz, 2H), 7.22 — 7.00 (m, 7H), 6.39 (s, 1H), 5.99 (s, 1H), 5.28
(bs, 2H), 4.34 (s, 1H), 3.62 — 3.51 (m, 4H), 3.34 (s, 3H), 3.11 (d, J= 13.9 Hz, 1H), 2.85 —
2.67 (m, 2H), 2.55 — 2.42 (m, 1H), 2.36 — 2.21 (m, 1H) ppm. *C NMR (63 MHz, CDCl5)
8 147.44, 147.06, 144.95, 143.84, 140.81, 129.97, 129.51, 129.10, 128.45, 127.52,
126.78, 126.30, 111.75, 111.03, 68.20, 58.26, 55.80, 55.74, 47.26, 28.47 ppm. HRMS

(ESI) caled for Co4HagN,0,4S [M+H]" : 439.16860, found: 439.16821.

O SZ8TA1

Acylsulfonamide SZ8TA1: was prepared following the general procedure B with 50%
yield (163 mg). R¢= 0.4 in hexane : EtOAc = 1:1. *H NMR (400 MHz, CD;0D) &: 8.17
(d, J =83 Hz, 2H), 7.77 (d, J = 7.8 Hz, 2H), 7.67 (d, J = 8.3 Hz, 2H), 7.63 — 7.55 (m,
1H), 7.51 — 7.42 (m, 5H), 7.29 (s, 2H), 6.89 (s, 1H), 6.35 (s, 1H), 5.71 (s, 1H), 4.57 (d, J
=12.7 Hz, 1H), 4.35 (bs, 1H), 3.83 (s, 3H), 3.71 — 3.60 (m, 1H), 3.57 (s, 3H), 3.49 — 3.37
(m, 2H), 3.23 (d, J = 5.4 Hz, 2H) ppm. *C NMR (101 MHz, CD;0D) & 166.83, 149.85,
148.85, 141.35, 136.04, 135.70, 133.27, 132.08, 131.45, 130.70, 130.04, 129.21, 128.99,
128.62, 128.09, 123.76, 111.17, 66.85, 56.59, 55.27, 55.19, 45.22, 23.57 ppm. HRMS

(ESI) calcd for C31H3N,05S [M+H]" : 543.19482, found: 543.19360.

o O
\ 7/
_o sC A s
O N\/©/ H |
O SZ8TA3
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Acylsulfonamide SZ8TA3: was prepared following the general procedure A with 14%
yield (20 mg). Ry=0.35 in EtOAc. "H NMR (400 MHz, CDCl;) &: 8.09 (bs, 2H), 7.82 (d,
J=7.2 Hz, 2H), 7.63 (bs, 2H), 7.47 — 7.34 (m, 6H), 7.24 (bs, 2H), 6.67 (s, 1H), 6.25 (s,
1H), 4.51 (d, J = 10.1 Hz, 1H), 3.82 (s, 3H), 3.65 (s, 3H), 3.58 — 3.34 (m, 3H), 3.33 —
3.06 (m, 3H), 2.60 (s, 3H) ppm. °C NMR (101 MHz, CDCl;) &: 169.52, 161.45, 159.66,
149.51, 148.72, 140.63, 135.02, 133.97, 132.17, 131.55, 131.41, 130.99, 130.28, 129.72,
129.22,129.12, 126.89, 126.61, 122.50, 122.22, 110.54, 65.52, 55.88, 43.00, 23.67, 17.73

ppm. HRMS (ESI) calcd for C35sH33N305S, [M+H]" : 640.19399, found: 640.19350.

o)

0L © O h

0 e
~o N l

SZ8TA4

Acylsulfonamide SZ8TA4: was prepared following the general procedure A with 18%
yield (31 mg). Ry = 0.45 in EtOAc. 'H NMR (400 MHz, CDCl5) &: 9.58 (bs, 1H), 7.98
(bs, 2H), 7.56 (bs, 2H), 7.39 — 7.18 (m, 11H), 6.65 (s, 2H), 6.20 (s, 2H), 5.68 (s, 1H),
4.45 —4.25 (m, 2H), 4.07 — 3.96 (m, 3H), 3.84 (s, 3H), 3.83 (s, 3H), 3.60 (s, 6H), 3.38
(bs, 3H), 3.13 — 3.03 (m, 4H) ppm. °C NMR (101 MHz, CDCl;) &: 165.34, 149.47,
148.56, 140.50, 134.64, 131.67, 130.80, 130.16, 129.71, 129.25, 129.13, 128.63, 127.99,
122.76, 121.64, 120.84, 110.84, 110.63, 66.50, 65.95, 56.20, 55.85, 54.09, 45.50, 23.51

ppm. HRMS (ESI) calcd for C43H4sN307S [M+H]+ 1 748.30565, found: 748.30620.

O\
O SZ8TAS5
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Acylsulfonamide SZ8TAS: was prepared following the general procedure B with 42%
yield (152 mg). Ry = 0.58 in hexane : EtOAc = 1:3. 'H NMR (400 MHz, CD30D) 6: 8.21
—8.12 (m, 2H), 7.69 — 7.63 (m, 2H), 7.49 — 7.43 (m, 3H), 7.30 — 7.25 (m, 2H), 6.94 —
6.85 (m, 3H), 6.69 — 6.65 (m, 1H), 6.33 (s, 1H), 5.64 (s, 1H), 4.50 (d, J = 13.1 Hz, 1H),
3.83 (s, 3H), 3.76 (s, 6H), 3.67 — 3.60 (m, 1H), 3.57 (s, 3H), 3.46 — 3.34 (m, 1H), 3.31 —
3.26 (m, 1H), 3.23 — 3.15 (m, 2H) ppm. *C NMR (101 MHz, CD50D) 8: 166.18, 161.04,
149.68, 148.67, 141.13, 135.56, 133.58, 131.29, 130.51, 129.89, 129.20, 129.02, 128.84,
123.41, 110.95, 110.88, 105.64, 104.85, 66.54, 56.29, 55.03, 54.95, 54.65, 23.20 ppm.

HRMS (ESI) calcd for C33H34N,07S [M+H]+ 1 603.21595, found: 603.21454.

‘ SZ8TA7

Acylsulfonamide SZ8TA7: was prepared following the general procedure A with 48%
yield (97 mg). Ry = 0.41 in hexane : EtOAc = 1:1. '"H NMR (400 MHz, CD;0D) & 8.24
(d, J=8.1 Hz, 2H), 8.07 — 7.86 (m, 4H), 7.77 — 7.66 (m, 4H), 7.54 — 7.45 (m, 5H), 7.32 —
7.26 (m, 1H), 6.90 (s, 1H), 6.34 (s, 1H), 5.68 (s, 1H), 4.58 (d, J = 12.9 Hz, 1H), 3.84 (s,
3H), 3.70 — 3.62 (m, 1H), 3.55 (s, 3H), 3.48 — 3.40 (m, 1H), 3.35 — 3.30 (m, 1H), 3.26 —
3.19 (m, 2H) ppm. °C NMR (101 MHz, CD;OD) & 168.17, 150.02, 148.99, 141.41,
135.69, 135.18, 133.95, 133.65, 132.18, 131.79, 130.80, 130.52, 130.26, 129.33, 129.16,
128.53, 127.42, 126.92, 126.55, 124.52, 124.28, 123.53, 121.83, 111.22, 111.08, 66.62,
56.41, 55.29, 55.19, 45.10, 23.25 ppm. HRMS (ESI) caled for C35H3,N,0sS [M+H]" :

593.21047, found: 593.20940.
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O SZ8TA8

Acylsulfonamide SZ8TAS8: was prepared following the general procedure A with 44%
yield (50 mg). Ry = 0.63 in EtOAc : MeOH = 20:1. '"H NMR (400 MHz, CD;0D) & 7.98
(d, J=8.2 Hz, 2H), 7.71 (d, J = 8.7 Hz, 2H), 7.54 (d, J = 8.2 Hz, 2H), 7.30 — 7.23 (m,
3H), 7.14 (d, J = 8.2 Hz, 4H), 6.69 (s, 1H), 6.17 (s, 1H), 5.57 (s, 1H), 4.40 (d, J = 13.3
Hz, 1H), 4.20 (s, 1H), 3.63 (s, 3H), 3.53 — 3.44 (m, 1H), 3.36 (s, 3H), 3.15 - 3.02 (m, 3H)
ppm. °C NMR (101 MHz, CD;0D) § 165.65, 152.66, 149.86, 148.82, 141.39, 135.45,
135.11, 131.81, 130.89, 130.55, 130.20, 129.29, 128.99, 123.64, 122.17, 120.53, 120.49
(q,/=259.81 Hz), 111.22, 111.14, 66.88, 56.53, 55.29, 55.22, 45.14, 23.42 ppm. HRMS

(ESI) calcd for C3,HaoF3N,0S [M+H]" : 627.17712, found: 627.17851.

O SZ8TA9

Acylsulfonamide SZ8TA9: was prepared following the general procedure A with 49%
yield (47 mg). Rg= 0.52 in EtOAc : MeOH = 20:1. "H NMR (400 MHz, CD;0D) § 8.13
(d, J=7.8 Hz, 2H), 7.73 — 7.65 (m, 3H), 7.44 (s, 3H), 7.31 (s, 2H), 7.25 (d, J = 3.2 Hz,
1H), 6.88 (s, 1H), 6.58 (d, J = 2.0 Hz, 1H), 6.35 (s, 1H), 5.73 (s, 1H), 4.57 (d, J = 12.9
Hz, 1H), 4.36 (s, 1H), 3.82 (s, 3H), 3.70 — 3.60 (m, 1H), 3.56 (s, 3H), 3.49 — 3.40 (m,
1H), 3.23 (s, 2H) ppm. °C NMR (101 MHz, CD;0D) & 156.66, 149.87, 148.83, 147.32,

145.55, 141.36, 135.47, 135.06, 131.77, 130.84, 130.19, 129.27, 128.89, 123.58, 122.05,
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118.06, 112.46, 111.18, 111.09, 66.81, 56.51, 55.29, 55.21, 45.10, 23.34 ppm. HRMS

(ESI) caled for C2oHosN,06S [M+H]' : 533.17408, found: 533.17347.

SpS R mﬁ =
/, \\
Navg

’“\ SZ9TA2

Acylsulfonamide SZ9TA2: was prepared following the general procedure A with 60%
yield (169 mg). R¢ = 0.56 in hexane : EtOAc = 1:1. 'H NMR (400 MHz, CDCl;) &: 8.08
(d, J=8.4 Hz, 2H), 7.85 (d, /= 8.0 Hz, 2H), 7.63 (d, /= 8.6 Hz, 2H), 7.56 (d, /= 8.4 Hz,
2H), 7.51 (d, J= 8.0 Hz, 2H), 7.22 — 7.12 (m, 5H), 6.86 (d, /= 9.2 Hz, 2H), 3.77 (d, J =
4.8 Hz, 4H), 3.32 (t, J = 5.8 Hz, 4H), 3.06 (t, J = 7.2 Hz, 2H), 2.79 (t, J = 7.2 Hz, 2H),
1.47 (t, J = 5.6 Hz, 4H), 0.98 (s, 6H) ppm. °C NMR (101 MHz, CDCls) &: 154.12,
147.00, 136.96, 135.69, 130.03, 129.54, 128.96, 128.87, 128.72, 128.30, 127.46, 126.11,
113.06, 57.87, 57.69, 52.65, 43.87, 37.79, 31.29, 28.53, 27.70, 27.59 ppm. HRMS (ESI)

calcd for C36H49NgO5S3 [MJrH]Jr 1 733.22951, found: 733.22965.

SZ9TA3

Acylsulfonamide SZ9TA3: was prepared following the general procedure A with 45%
yield (62 mg). Ry = 0.66 in EtOAc : MeOH = 20:1. 'H NMR (400 MHz, DMSO-d6) &
8.01 —7.95 (m, 4H), 7.95 - 7.91 (m, 2H), 7.76 (d, J = 8.4, 2H), 7.66 (d, J = 8.2, 2H), 7.53
—7.49 (m, 3H), 7.19 — 7.15 (m, 4H), 7.09 — 7.04 (m, 1H), 3.91 (s, 4H), 3.21 (t, J="7.1
Hz, 2H), 2.73 (s, 2H), 2.55 (s, 3H) ppm. °C NMR (101 MHz, DMSO-d6) & 168.41,

161.13, 159.47, 145.80, 143.06, 139.86, 136.90, 135.55, 132.49, 131.71, 130.99, 129.91,
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129.77, 129.33, 128.55, 128.21, 127.80, 126.85, 126.15, 124.67, 57.27, 57.14, 52.14,

29.03, 17.81 ppm. HRMS (ESI) caled for Cs3H30NgOsS4 [M-I-H]Jr : 719.12333, found:

spsp el
/, \\
N3\

SZ9TA7

719.12280.

Acylsulfonamide SZ9TA7: was prepared following the general procedure A with 69%
yield (45 mg). Ry = 0.44 in hexane : EtOAc = 1:1. '"H NMR (400 MHz, CDCl3) &: 8.44 (s,
1H), 7.96 (d, J = 8.0 Hz, 2H), 7.74 — 7.68 (m, 3H), 7.60 — 7.51 (m, 3H), 7.35 (d, J = 8.0
Hz, 2H), 7.18 — 6.93 (m, 10H), 3.37 (s, 2H), 3.31 (s, 2H), 2.86 (t, J = 6.4 Hz, 2H), 2.50
(bs, 2H) ppm. °C NMR (101 MHz, CDCls) &: 146.99, 143.43, 140.01, 136.83, 135.75,
133.39, 131.40, 130.42, 129.47, 128.86, 128.82, 128.66, 127.93, 127.66, 127.36, 127.12,
126.86, 126.06, 125.73, 124.34, 57.60, 57.39, 52.47, 31.14 ppm. HRMS (ESI) calcd for

C33H9N505S; [M+H]" : 672.14036, found: 672.14091.
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LC/MS-SIM Analysis:

A. Mutant Bel-X{, ( RIIABCI-X ) experiments:
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Bcl-X;, and mutant Bcl-X,, templated incubations with SZ7 and TA2. The samples
were incubated for six hours at 37 °C and subjected to LC/MS-SIM analysis with
gradient system 1. A) Incubation of SZ7 and TA2 without Bcl-X; B) Incubation of SZ7
and TA2 with 2 uM Bcl-Xy, C) Incubation of SZ7 and TA2 with 2 pM mutant Bel-Xp, D)
Synthetic SZ7TA2 as the reference.

S33



1500

1200 A

Atomic Mass Units [u]

1
r 6 8
240000 ©
I o S
D © X
180000 8 &
L @ oV
120000 \f?
6 L &
0000 _ &
1 . 1 . 1 . 1
6 8 10 12

Retention Time [min]

Bcl-X;, and mutant Bcel-X;, templated incubations with SZ9 and TA1. The samples
were incubated for six hours at 37 °C and subjected to LC/MS-SIM analysis with
gradient system 1. A) Incubation of SZ9 and TA1 without Bcl-X; B) Incubation of SZ9
and TA1 with 2 uM Bcl-X;, C) Incubation of SZ9 and TA1 with 2 uM mutant Bcl-X;, D)
Synthetic SZ9TAT1 as the reference.
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Bcl-X;, and mutant Bcl-X;, templated incubations with SZ9 and TAS. The samples
were incubated for six hours at 37 °C and subjected to LC/MS-SIM analysis with
gradient system 1. A) Incubation of SZ9 and TAS without Bcl-X; B) Incubation of SZ9
and TAS with 2 uM Bcl-X;, C) Incubation of SZ9 and TAS with 2 uM mutant Bcl-X;, D)
Synthetic SZ9TAS as the reference.

S35



B. Peptide control experiments:
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Incubation of SZ9 and TA1 and suppressing Bcl-X|-templated incubations with
Bim and mutant Bim. The samples were incubated for six hours at 37 °C and subjected
to LC/MS-SIM analysis with gradient system 1. A) Incubation of SZ9 and TA1 without
Bcl-X1. B) Incubation of SZ9 and TA1 with 2 uM Bcl-Xi. C) Incubation of SZ9 and TA1
with 2 pM Bcl-X; and 20 uM Bim D) Incubation of SZ9 and TA1 with 2 uM Bcl-X;. and
20 uM mutant Bim E) Synthetic SZ9TAI as the reference.
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Incubation of SZ9 and TAS and suppressing Bcl-X-templated incubations with
Bim and mutant Bim. The samples were incubated for six hours at 37 °C and subjected
to LC/MS-SIM analysis with gradient system 2. A) Incubation of SZ9 and TAS without
Bcl-X1. B) Incubation of SZ9 and TAS with 2 uM Bcl-Xi. C) Incubation of SZ9 and TAS
with 2 pM Bcl-X; and 20 uM Bim D) Incubation of SZ9 and TAS with 2 uM Bcl-X;. and
20 uM mutant Bim E) Synthetic SZ9TAS as the reference.
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