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1. Supplementary Methods

1.1 Preparation of RSV virus stocks
Stocks of the recent clinical isolates RSV-A-ON1-H1, RSV-A-GA2-H2, and RSV-B-H3/H4/H5(1, 2)

(nasopharyngeal washes kindly provided by the Clinic for Pediatric Pulmonology, Allergology and
Neonatology, Hannover Medical School, Hannover, Germany), as well as the RSV B reporter viruses
hRSV B05 eGFP(3) and of the firefly luciferase or GFP strain Long reporter viruses rHRSV-A-Luc,
rHRSV-A-GFP(4, 5) were prepared in HEp-2 cells (reporter viruses kindly provided by W. Paul Duprex,
University of Pittsburgh School of Medicine, Pittsburgh, PA, USA; Marie-Anne Rameix-Wellti,
UMRI1173, Institute National de la Santé et de la Recherche Médicale (INSERM), Université de
Versailles St. Quentin, Montigny-le-Bretonneux, France and Jean-Frangois Eléouét, Unité de Virologie
et Immunologie Moléculaires, INRA, Université Paris Saclay, Jouy-en-Josas, France). For harvesting,
cells were scraped and transferred together with supernatant into 50 mL tubes and vortexed rigorously
for 2 min to ensure release of cell bound virus particles. The samples were then centrifuged at 1,000 x g
for 5 min to remove cellular debris. The supernatant was mixed with a stabilizing solution (final conc.

100 mM MgS04, 50 mM HEPES, pH7.5). Aliquots were snap-frozen and stored at -80 °C.

1.2 Immunofluorescence staining

Cells were fixed in 3% paraformaldehyde in PBS for at least 30 min and then washed with PBS before
permeabilisation with 0.5% Triton X-100 in PBS for 5 min. Subsequently, cells were incubated with the
anti-RSV-P (26D6G5C6) antibody(6) in PBS containing 5% goat serum for 1 h. After washing with
PBS, cells were incubated with a fluorescently labelled goat anti-mouse antibody for 1 h, then stained
with DAPI (0.5 pg/mL) for 1 min. After washing with H>O, cover slips were fixed on microscope slides

and analyzed on an Olympus IX81 microscope.

1.3 Quantification of RSV infection by intracellular RSV P protein staining and FACS
analysis

Cells were detached by trypsinisation and incubated in fixation buffer (0.5% paraformaldehyde, 1%
FCS in PBS) for 30 min before permeabilisation in PBS supplemented with 0.1% Saponin at 4 °C for
20 min. Cells were then incubated with anti-RSV-P (26D6G5C6; 2 pg/mL in PBS/1% FCS) antibody

(6) for 1 h, washed with PBS, and stained by Alexa-fluor-488 coupled anti-mouse antibodies (10 pg/mL
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in PBS/1% FCS) for 30 min. Cells were resuspended in fixation buffer and measured via flow cytometry
on the Accuri™ C6 Cytometer or SA3800 Spectral Analyzer and results were evaluated using FlowJo

V10.

1.4 Vesicular stomatitis virus pseudotype preparation and transduction

Recombinant VSV-based pseudotypes were produced according to an adapted protocol of Berger
Rentsch et al. (7). G-protein expression was induced in BHK-G43 cells by addition of 10°M
mifepristone for 6 h. Subsequently, cells were inoculated in a ratio of 1:100 with VSVAG-G (kindly
provided by Gert Zimmer, Institute of Virology and Immunology, Bern, Switzerland) for 24 h. The next
day, supernatant was centrifuged for 15 min at 1200 x g at 4 °C and titrated on HEK293T cells. For
production of pseudotyped virons, HEK293T were seeded in 10 cm dishes (4.8 x 10° cells/well) and
transfected the next day. Therefore, 6 ug/uL of envelope plasmids VSV-G, RAB-V, 229E-S
(pCAGGS 229E-S, kindly provided by Stefan Pohlmann, German Primate Centre, Gottingen,
Germany), ebola virus glycoprotein ((pVR1012-GP(Z) (Zaire EBOV-GP), kind gift of Dr. Gary Nabel
and Anthony Sanchez, NIH, Bethesda, USA), or empty vector was mixed with Lipofectamine 2000
(ratio 1:1) and OptiMEM and a total of 3 mL were added to 6 mL of fresh 3% FCS DMEM w/o
antibiotics on the cells. After 4-6 h at 37 °C, media were exchanged for 10 mL 3% FCS DMEM
complete. The next day, cells were inoculated with VSVAG-G (MOI 3) and washed with PBS after 2 h.
To 10 mL of fresh media, anti-VSV-G antibody (I1, produced from CRL-2700 mouse hybridoma cells)
was added 1:1000 except for the VSV-G transfected wells. After incubation over night at 37 °C,
supernatant was collected and centrifuged at 2000 x g for 10 min. Stocks were titrated on target cells as
well as on BHK-21 cells. For transduction, Huh-7.5 Ace2 cells were seeded at 1.5 x 10 cells/well in
96-well plates and inoculated the next day with the respective pseudotypes and compound 3s, 5s, or
DMSO in the indicated concentrations. Medium was changed after 4-6 h and cells were lysed after

another 16-18 h incubation at 37 °C, followed by FLuc activity measurement.
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2. Supplementary Schemes

NH, OH N7 “NH
Cl Cl
0 o o (I
Cl Cl
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SA-Schemel: Synthetic pathways for resyntheses and corresponding conditions.

(I) Formamide, acetic acid, 150°C, overnight (o/n), closed vessel, 3b: 91%. (IT) 1-(3-(chloromethyl)-4-

methoxyphenyl)ethan-1-one, K,COs, N,N-dimethylformamide (DMF), room temperature (r.t.), o/n,

3s: 55%.

(II) Corresponding amine (1.0 -2.2 equiv.),

N,N-diisopropylethylamine (DIPEA),

dichloromethane (DCM), 0°C — r.t., 1 h - 7 days, 5b: 67%, Ss: 29%. (IV) 2-Aminothiophenol, DIPEA,

propanephosphonic acid anhydride (T3P,

50% in DMF), microwave-assisted (mw), 100 °C, 15 min, 9b-

1: 43% (crude), 9b-2: 28%. (V) Chloroacetyl isocyanate, DCM, r.t., o/n, 9d: 76%. (VI) Triethylamine
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(NEt3), tetrahydrofuran (THF), r.t., 1 - 2 days, (R)-9s: 27%, (5)-9s: 50%. (VII) 1) NaOH, H,O, reflux,
0.5h, 2) CICH,COOH, H,O, reflux, 5h, 12b: 61%. (VIII) 2-phenoxyaniline, DIPEA,
1-[Bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxid hexafluorophosphate

(HATU), DMF, 120 °C, 2 h, 12s: 35%.



112 3. Supplementary Tables
113 SA-Table 1: ICsg, ICyp and CCsy values of hRSYV targeting small molecules [pm].

Compound 3 5 9 12
1Csg 1.1 > 10 > 10 1.0
Infection round I, >100  nc. n.c. 63.9
CC50 > 100 51.6 > 100 > 100
SI [CCs¢/ICs0] >91 n.a. n.a. > 100
1Cso 0.9 34 4.4 0.2
Infection round II ICy, 23.6 3.7 6.9 6.2
SI [CCs¢/ICs0] 111 15 >23 > 500
Dose 1'1sed in further 251 172 342 643
experiments
Final concentrations in p10 30 12 10 100

114  n.c., not calculable by the used curve fit algorithm; n.a., not applicable; ! dose based on ICs round II;

115 dose based on CCs (1/3 of CCsp); * dose based on ICy round I

116  SA-Table 2: Purities of commercial and resynthesized compounds according to LC-MS analyses.
117  Purities determined via peak integration of peaks in UV/Vis chromatograms (SB-Fig. 34 - 37, SB-Tables

118 7 -9, applied system and method described in SB 1.).

Compound Purity according to LC-MS

3 94%
3s > 98%
5 96%
Ss > 98%
9% > 98%
(R)-9s > 98%
($)-9s > 98%
12 > 98%
12s > 98%

119 *no stereo information available



120  SA-Table 3: Compound concentration during virus adaptation [uMm].

Compound

Passage 3 5 9 12
1 2 4 4 2
2 10 8 8 4
3 20 8 8 20
4 30 8 8 30
5 30 4 0 20
6 30 4 2 25
7 30 6 4 40
8 30 8 6 60
9 30 10 8 100
10 30 12 10 100

121

122



123 SA-Table 4: Amino acid changes in viral proteins of the adapted virus populations (frequency

124 in %).
Virus population passaged in presence of
Protein 3 5 9 12 DMSO
NS1 Y88H (81.17) - - - -
NS2 - - - - -
N - V2391 (8.87) - - -
P P91H (17.38) - - - -
M - - - - -
SH - - - - -
G - - L13P (34.1) - -
WI17R (32.23)
F K68T (80.62) - - I11F (6.18) -
L141F (8.73) F137Y (28.35)
L1421 (80.76) A149T (58.43)
AS52V (26.03)
M2-1 - - - - -
M2-2 - - - - -
L - - - - -
125

126
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1. General information

This document describes the general procedures, experimental details as well as characterizations of
chemically synthesized compounds 3s, Ss, (R)-9s, (S)-9s, and 12s. Furthermore, details regarding the
performed purity analyses of screening compounds are included.

All chemicals were used as obtained from commercial suppliers without further purification.

'H and '3C nuclear magnetic resonance (NMR) spectra were recorded on a Bruker Fourier 500 [500 MHz
('H), 126 MHz (**C)] spectrometer. Chemical shifts were given in parts per million (ppm) and referenced
against the residual dimethyl sulfoxide-ds (DMSO-ds), Chloroform-d (CDCIs), or acetone-ds peak, while
coupling constants (J) were indicated in hertz (Hz). Multiplicities were described with singlet (s), broad
singlet (br s), doublet (d), doublet of a doublet (dd), doublet of a doublet of a doublet (ddd), triplet (t),
doublet of a triplet (dt), quartet (q), doublet of a quartet (dq), sextet (sxt), septet (sept), and multiplet
(m).

For reaction controls, thin layer chromatography (TLC) and/or liquid chromatography-
mass spectrometry (LC-MS) were used. Low-resolution mass analytics and purity control of final
compounds were performed by applying a SpectraSystems-MSQ LC-MS system (Thermo Fisher
Scientific) consisting of pump, Hypersil Gold column (100 mm x 2.1 mm, particle size 3 pm),
autosampler, VWD detector and an ESI quadrupole mass spectrometer. For LC-MS measurements, the
following method was used: positive/negative mode, acetonitrile (ACN + 0.1% formic acid (FA)/water
(H20) + 0.1% FA, 5 —-100% ACN + 0.1% FA over 5.8 min, 0.7 mL/min, wavelength (1) =254 nm.
Microwave-assisted (mw) syntheses were carried out in a Discover microwave synthesis system from
CEM. For column chromatography, either the automated flash column chromatography (AFC) system
CombiFlash Rf 150 (Teledyne Isco) equipped with RediSepRf silica columns was used or manual flash
column chromatography (MFC) with Silica 60M, 0.04-0.063mm or 0.063-0.2 mm,
(Macherey-Nagel) was performed.

Final products were dried under high vacuum. In case the final compound was purified with semi-
preparative high performance liquid chromatography (semi-prep HPLC), the corresponding isolated
fraction was lyophilized using a Christ Alpha 2-4 LD plus freeze-dryer connected to Chemistry Hybrid

Pump RC6 (Vacuubrand). For semi-prep HPLC, an Ultimate 3000 ultra-high performance liquid

4



chromatography (UHPLC) system (Thermo Fisher Scientific) equipped with Dionex RS Pump, Diode
Array Detector, Automated Fraction Collector, Nucleodur C18 Gravity column (250 mm x 10 mm
(column A) or 16 mm (column B), particle size 5 pm) was used.

High resolution mass spectrometry (HRMS) measurements were conducted with a Q Exactive Focus
(Thermo Fischer Scientific) connected to Dionex Ultimate 3000 RS Pump and Autosampler as well as
UHPLC system Column compartment with Nucleodur C18 Pyramid column (150 mm x 2 mm, particle

size 3 um) and Diode Array Detector.



2. General procedures

2.1 General procedure A (GP A)

The general procedure A was performed as described in the protocol of Cheng et al.!. The corresponding
amine (1.0 — 2.2 equivalents (equiv.)) and N,N-diisopropylethylamine (DIPEA, 2.2 - 3.0 equiv.) were
added dropwise to a solution of the related starting material in dry dichloromethane (DCM, 0.54 M) at
0 °C. The mixture was stirred at the same temperature or reaching room temperature. After a full
conversion detected via LC-MS, the reaction mixture was washed with hydrochloric acid (HCI, 2 M,
aqueous (aq.)). From this aqueous layer, the crude was extracted twice with DCM. After combining all
organic layers and drying them over MgSQys, the solvent was removed in vacuo. The crude was purified

via AFC to isolate the related product.

2.2 General procedure B (GP B)
Piperidine-3-carboxylic acid 9a-1 or 9a-2, DIPEA (1.5 equiv.), propanephosphonic acid anhydride

(T3P, 50% in N,N-dimethylformamide (DMF), 1.0 equiv.), and 2-aminothiophenol (1.2 equiv.) were
heated mw to 100 °C for 15 min®. For 9b-1, the reaction mixture was concentrated in vacuo, and water
(5 mL) was added to the residue. For 9b-1, the pH was adjusted to 8 with Na,COs solution (aq., saturated
(sat.)). From this aqueous mixture the crude was extracted with EtOAc (2 x 10 mL), and the combined
organic layers were dried over MgSOs and in vacuo. For 9b-2, the same procedure was applied without
changing the pH of the aqueous layer, washing with Brine (10 mL) after extraction and using Na>SO4
for drying the organic phase®. The resulting crude product was either used without further purification
(9b-1), or purified via MFC (9b-2).

2.3 General Procedure C (GP C)

In case of a Boc-protected starting material, the compound was first dissolved in DCM (0.1 M), cooled
to 0 °C and treated with HCl (4 N in 1,4-dioxane, 10.0 equiv.). The mixture was stirred overnight
reaching room temperature. After removing the solvent, the resulting HCI salt was directly used for the
substitution reaction. 9b-1 or deprotected 9b-2, respectively, triethylamine (NEt3, 1.1 equiv. for amines
or 2.2 equiv. for HCI salts), and 9d (1.0 equiv.) were stirred in tetrahydrofuran (THF, 0.45 M) at room

temperature for 1 — 2 days. Then, the reaction mixture was poured into ice and the formed beige solid



was extracted with DCM. After drying the organic layer over MgSOys, the solvent was removed in vacuo.

The obtained crude product was purified via AFC and/or semi-prep HPLC?.

3. Experimental details

3.1 6,8-Dichloroquinazolin-4(3 H)-one (3b)

Adapting literature known conditions* * slightly, 2-aminobenzoic acid 3a (50.0 mg, 0.24 mmol), acetic
acid (0.2 mL, 1.2 M) and formamide (2.0 mL, 0.12 M) were stirred at 150 °C in a closed vessel overnight.
The reaction mixture was cooled to room temperature and poured into ice water. The formed, white to
yellow solid was filtered, washed with water, transferred with acetone and dried in vacuo to obtain 3b
(47.7 mg, 0.22 mmol, 91%) as a colorless solid. "H NMR (DMSO-ds, 500 MHz) & = 12.70 (br s, 1H),
8.25 (s, 1H), 8.15 (d, 1H, J=2.4 Hz), 8.03 (d, 1H, J=2.4 Hz)." 3C NMR (DMSO-ds, 126 MHz) & =
159.4, 146.9, 144.3, 134.1, 132.4, 130.7, 125.1, 124.2. LC-MS ([M+H]") = 214.96 Retention time
regarding UV-chromatogram (¢, yr) = 3.28 min, purity 98%.

3.2 1-(3-(((6,8-Dichloroquinazolin-4-yl)oxy)methyl)-4-methoxyphenyl)ethan-1-one (3s)
3b (50.0 mg, 0.77 mmol) was dissolved in DMF. To this solution, K»COj3 (32.2 mg, 0.23mmol) and 1-
(3-(chloromethyl)-4-methoxyphenyl)ethan-1-one (69.3 mg, 0.35 mmol) were added. The mixture was
stirred at room temperature overnight. After concentrating the mixture in vacuo, water was added to the
residue. The crude was extracted from the aqueous mixture using DCM. Then, the combined organic
layers were dried over MgSO4 and the solvent was removed in vacuo®. After additional washing with
ethyl acetate (EtOAc) the pure product 3s (49.0 mg, 0.13 mmol, 55%) was obtained as a colorless solid.
'"H NMR (DMSO-ds, 500 MHz) & = 8.64 (s, 1H), 8.16 (d, 1H, J=2.4 Hz), 8.04 (d, 1H, J=2.4 Hz), 7.97
(dd, 1H, J=2.2, 8.6 Hz), 7.84 (d, 1H, J=2.2 Hz), 7.14 (d, 1H, J=8.6 Hz), 5.7-5.8 (m, 1H), 5.15 (s, 2H),
3.92 (s, 3H), 2.50 (s, 3H) . ®C NMR (DMSO-ds, 126 MHz) & = 196.3, 161.1, 158.8, 149.8, 143.3,
134.1, 132.3, 131.1, 131.0, 130.0, 129.4, 124.4, 124.0, 123.4, 110.8, 56.1, 46.2, 26.4. LC-MS m/z
(IM+H]", [M-CioH1102]") = 376.95, 164.08, t.ur=4.49 min, purity > 98%. HRMS calculated: m/z

(IM+H]") = 377.0454, found: m/z ((M+H]") = 377.0448.

" 'H NMR published by Orfi et al. , but they reported another tautomer in DMSO-dg; Li et al. ¢ published 'H
NMR in Chloroform-d.
T Overlapping with solvent peak, by recording Heteronuclear Single Quantum Coherence spectrum (HSQC - 2D
spectrum) this could be confirmed (cf. SB-Fig. 5)
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3.3 2-Chloro-4,6-di(pyrrolidin-1-yl)-1,3,5-triazine (5b)
According to GP A, 5b was synthesized using cyanuric chloride 5a (100.0 mg, 0.54 mmol), DIPEA

(0.21 mL, 1.19 mmol) and pyrrolidine (0.10 mL, 1.193 mmol) in DCM (1.0 mL). The reaction was fully
converted after 1 h. After purification via AFC (petroleum ether (PE/EtOAc, 0 — 100% EtOAc over
23 min, 18 mL/min, 4 g silica, product at 22% EtOAc), 5b was obtained (92.2 mg, 0.36 mmol, 67%) as
a colorless solid. "TH NMR (CDCls, 500 MHz) & = 3.5-3.6 (m, 8H), 1.9-2.0 (m, 8H). '*C NMR (CDCl;,
126 MHz) & = 168.3, 162.6, 46.4, 46.2, 25.3, 25.0. LC-MS m/z (IM+H]") = 253.97, t,.ur = 4.62 min,
purity > 98%.

3.4 N-Cyclopentyl-4,6-di(pyrrolidin-1-yl)-1,3,5-triazin-2-amine (5s)

5s was synthesized according to GP A mixing 5b (50.0 mg, 0.20 mmol), DIPEA (0.12 mL, 0.59 mmol)
and cyclopentylamine (0.06 mL, 0.59 mmol) in DCM (0.5 mL). The solution was stirred for 7 days at
room temperature to afford 5s (17.2 mg, 0.057 mmol, 29%) as a colorless solid after purification via
AFC (cyclohexane/EtOAc, 15 - 55% EtOAc over 17 min, 18 mL/min, product at 15% EtOAc). '"H NMR
(CDCls, 500 MHz) 6 = 4.69 (br d, 1H, J=6.9 Hz), 4.29 (sxt, 1H, J=6.9 Hz), 3.52 (br s, 8H), 2.0-2.1 (m,
2H), 1.89 (m, 8H), 1.6-1.7 (m, 2H), 1.5-1.6 (m, 2H), 1.4-1.5 (m, 2H). 3*C NMR (CDCls, 126 MHz) § =
52.3, 45.8, 33.3, 25.3, 23.8. LC-MS m/z ((M+H]") = 303.15, t,.ur = 4.04 min, purity > 98%. HRMS
calculated: m/z ([M+H]") = 303.2292, found: m/z ((M+H]") = 303.2286.

3.5 (R)-2-(piperidin-3-yl)benzo[d]|thiazole (9b-1)

Following GP B, 9b-1 was synthesized. For this, 9a-1 (100.0 mg, 0.77 mmol), DIPEA (0.2 mL,
1.16 mmol), T3P (50% in DMF, 500 mg, 0.79 mmol), and 2-aminothiophenol (0.1 mL, 0.96 mmol)
were used. The resulting crude 9b-1 (72.1 mg, 0.33 mmol, 43%) was used without further purification.
'"H NMR (CDCl3, 500 MHz) 6 = 7.99 (d, 1H, J=8.1 Hz), 7.87 (d, 1H, J=8.1 Hz), 7.47 (t, 1H, J=7.6 Hz),
7.37 (t, 1H, J=7.6 Hz), 3.47 (br d, 1H, J=12.1 Hz), 3.2-3.4 (m, 1H), 3.11 (br d, 1H, J=12.4 Hz), 3.04 (t,
1H, J=11.5 Hz), 2.77 (t, 1H, J=11.5 Hz), 2.2-2.4 (m, 1H), 1.9-1.9 (m, 1H), 1.8-1.9 (m, 1H), 1.6-1.7 (m,
1H). 3C NMR (CDCl;, 126 MHz) 6 = 174.0, 153.0, 134.5, 125.9, 124.8, 122.7, 121.5, 51.8, 46.3, 42.4,
31.4,29.7,25.6. LC-MS m/z ((M+H]") = 219.00, ¢, (UV) = 0.93 min, purity 62%.

3.6 (S)-2-(1-Boc-piperidin-3-yl)benzo|d]thiazole (9b-2)

First, (S)-1-Boc-piperidine-3-carboxylic acid was prepared from starting material 9a-2 (100.0 mg,

0.77 mmol) by stirring its solution in THF/H,O (v/v 5/1, 2.6 mL) with Na,COs (82.0 mg, 0.77 mmol)
8



and di-fert-butyl bicarbonate (Boc,O, 168.9 mg, 0.77 mmol) at 0 °C overnight reaching room
temperature. The resulting mixture was diluted with water, adjusted to pH 7 using NH4Cl (aq., sat.), and
extracted with EtOAc (3 x 10 mL). Furthermore, the organic layers were combined, dried over Na>SO4
and in vacuo to isolate the Boc-protected compound (139.0 mg, 0.61 mmol, 78%). A part of it (86.4 mg,
0.38 mmol) was directly used for the next step without further purification following GP B under usage
of DIPEA (0.10 mL, 0.57mmol), T3P (50% in DMF, 0.11 mL, 0.38 mmol) and 2-aminothiophenol
(0.04 mL, 0.38 mmol). The resulting crude was purified by MFC (PE/EtOAc, 3 — 6% EtOAc, ~5 gsilica
Mesh 60 (0.04 - 0.063 mm)) obtaining 9b-2 (34 mg, 0.107 mmol, 28%) as a pink sticky oil.
R¢ (PE/EtOAc, 93/7) = 0.08. "TH NMR (CDCls, 500 MHz) § = 8.00 (d, 1H, J=8.1 Hz), 7.87 (d, 1H, J=8.1
Hz), 7.47 (t, 1H, J=7.6 Hz), 7.37 (t, 1H, J=7.6 Hz), 4.40 (br s, 1H), 4.07 (br d, 1H, J=6.1 Hz), 3.2-3.3
(m, 1H), 3.19 (br s, 1H), 2.9-3.0 (m, 1H), 2.3-2.3 (m, 1H), 1.8-1.9 (m, 2H), 1.6-1.7 (m, 1H), 1.5-1.5 (m,
9H). *C NMR (CDCls, 126 MHz) § 172.7, 154.7, 153.0, 134.5, 126.0, 124.9, 122.8, 121.6, 79.8, 48.8%,
44.0%, 41.4, 31.3, 28.4, 24.6. LC-MS m/z (IM+H]*, [M-Boc]") = 319.23, 219.12, .y = 5.06 min,

purity > 98%.

3.7 2-Chloro-N-(cyclopentylcarbamoyl)acetamide (9d)

Chloroacetyl isocyanate (168.4 mg, 1.41 mmol) was added dropwise to a solution of cyclopentyl amine
9¢ (100.0 mg, 1.17 mmol) in dry DCM (2.0 mL) and stirred at room temperature overnight. After
removing the solvent in vacuo and washing with cold ether, the residue was recrystallized from ethanol
(EtOH)/H,0 (v/v 1/1, 10 mL). Additionally, the resulting solid was washed with cold water, to isolate
9d (182.3 mg, 0.891 mmol, 76%) as a colorless solid’. '"H NMR (acetone-ds, 500 MHz) § = 9.54 (br s,
1H), 8.12 (br s, 1H), 4.30 (s, 2H), 4.09 (sxt, 1H, J=6.4 Hz), 1.94 (qd, 2H, J=6.4, 12.4 Hz), 1.7-1.7 (m,
2H), 1.6-1.7 (m, 2H), 1.4-1.5 (m, 2H). 3C NMR (acetone-ds, 126 MHz) § = 168.5, 152.3, 152.3, 51.8,

43.2,33.0, 23.6. HRMS calculated: m/z ((M+H]") = 205.0738, found: m/z ((M+H]") = 205.0739.

I Weak signal
$ Weak signal



3.8 (R)-2-(3-(benzo[d]thiazol-2-yl)piperidin-1-yl)-N-(cyclopentylcarbamoyl)acetamide
((R)-9s)
According to GP C, 9b-1 (68.8 mg, 0.315 mmol), THF (0.70 mL), NEt; (0.05 mL, 0.35 mmol,) and 9d

(65.5 mg, 0.32 mmol) were stirred at room temperature for 1 day. The obtained crude was purified by
AFC (cyclohexane/EtOAc, 0 — 45% EtOAc over 14 min, 18 mL/min, 4 g silica, product at 10% EtOAc)
and additionally by semi-prep HPLC (ACN + 0.05% FA/ H>O + 0.05% FA, 5 -100% ACN + 0.05%
FA over 55 min, 5 mL/min, column A, product at 38% ACN + 0.05% FA) giving 9-(R) (32.7 mg,
0.085 mmol, 27%) as a sticky colorless oil. Ratio (rotamer A/rotamer B) = 4/5: Rotamer A: '"H NMR
(CDCls, 500 MHz) 6 =9.14 (br s, 1H), 8.19 (br s, 1H), 8.00 (br d, 1H, J=8.1 Hz), 7.79 (d, 1H, J=8.1
Hz), 7.41 (t, 1H, J=7.6 Hz), 7.30 (t, 1H, J=7.6 Hz), 4.1-4.1 (m, 1H), 4.03 (s, 2H), 3.40 (br s, 1H), 3.10
(brs, 3H), 2.73 (br s, 2H), 2.35 (br s, 1H), 2.15 (br s, 1H), 1.9-2.0 (m, 2H), 1.7-1.8 (m, 1H), 1.6-1.7 (m,
2H), 1.5-1.6 (m, 2H), 1.4-1.5 (m, 2H). Rotamer B: '"H NMR (CDCls, 500 MHz) & = 8.49 (br s, 1H),
8.03 (2 brs, 1H), 8.00 (br d, 1H, J=8.1 Hz), 7.79 (d, 1H, J=8.1 Hz), 7.40 (t, 1H, J=7.6 Hz), 7.30 (t, 1H,
J=7.6 Hz), 4.1-4.1 (m, 1H), 4.03 (s, 2H), 3.40 (br s, 1H), 3.10 (br s, 3H), 2.73 (br s, 2H), 2.35 (br s, 1H),
2.15 (brs, 1H), 1.9-2.0 (m, 2H), 1.7-1.8 (m, 1H), 1.6-1.7 (m, 2H), 1.5-1.6 (m, 2H), 1.4-1.5 (m, 2H). *C
NMR (CDCls, 126 MHz) 8 = 166.3, 152.0, 151.2, 150.6, 133.4, 125.1, 124.0, 121.9, 120.5, 53.1, 50.8,
50.6, 41.4, 32.1, 32.0, 29.4, 22.6, 22.5. LC-MS m/z (IM+H]", [M-CsH,(N+H]") = 387.01, 301.99 ,
t,uv=3.33 min, purity > 98%. HRMS calculated: m/z ((M+H]") =387.1849,; found: m/z ((M+H]") =

387.1842.

3.9 (5)-2-(3-(benzo[d]thiazol-2-yl)piperidin-1-yl)-/NV-(cyclopentylcarbamoyl)acetamide
((5)-9s)
Following GP C, (5)-9 was prepared using 9b-2 (27.4 mg, 0.079 mmol), HCI (4 N in 1,4-dioxane,

0.20 mL) in DCM (0.79 mL) for the deprotection step, and NEt; (0.02 mL, 0.17 mmol) as well as 9d
(16.2 mg, 0.079 mmol) in THF (0.16 mL) for the substitution reaction. The reaction mixture was stirred
at room temperature for 2 days. The obtained crude was purified via semi-prep HPLC
(ACN + 0.05% FA/H,0O + 0.05% FA, 5 - 100% ACN + 0.05% FA over 30 min, 10 mL/min, column B,
product at 37% ACN + 0.05% FA) giving 9-(S) (15.08 mg, 0.085 mmol, 50%) as a colorless solid.
'"H NMR (DMSO-ds, 500 MHz) & = 9.90 (s, 1H), 8.27 (br d, 1H, J=6.9 Hz), 8.05 (d, 1H, J=8.1 Hz),

8.01 (brd, 1H, J=8.1 Hz), 7.48 (t, 1H, J=7.6 Hz), 7.40 (t, 1H, J=7.6 Hz), 4.00 (sxt, 1H, J=6.7 Hz), 3.40
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(brs, 1H), 3.38 (brs, 1H), 3.27 (d, 1H, J=16.3 Hz), 3.19 (d, 1H, J=16.3 Hz), 3.12 (br d, 1H, J=9.3 Hz),
2.73 (brd, 1H, J=10.5 Hz), 2.65 (t, 1H, J=9.6 Hz), 2.3-2.4 (m, 1H), 2.0-2.1 (m, 1H), 1.86 (qd, 2H, J=6.4,
12.4 Hz), 1.6-1.7 (m, 5H), 1.5-1.6 (m, 2H), 1.41 (qd, 2H, J=6.4, 12.4 Hz). '*C NMR (DMSO-d;, 126
MHz) 6 =196.4, 173.7, 172.3, 163.3, 152.5, 152.2, 134.2, 126.0, 124.9, 122.5, 122.0, 60.8, 57.4, 52.8,
50.8, 40.6, 32.6, 30.1, 24.1, 23.1. LC-MS m/z ((M+H]", [M- CsHio(N+H]") = 367.31, 302.17 , t,ur =
3.38 min, purity > 98%. HRMS calculated: m/z ((M+H]") = 387.1849; found: m/z (M+H]") =387.1845.
3.10 2-((5,7-Dimethyl-[1,2,4]triazolo[1,5-a]pyrimidin-2-yl)thio)acetic acid (12b)

Similar to the literature known procedure®, 12b was synthesized. For this synthesis, 12a (100.0 mg,
0.56 mmol), sodium hydroxide (44.4 mg, 1.11 mmol), and 2-chloroacetic acid (52.4 mg, 0.56 mmol)
were used. After acidifying the reaction mixture to pH 2-3 using HCI (5.0 mL, 2 M), no product
precipitated. Therefore, the product was extracted with DCM (3 x SmL) instead of isolation by filtration
and recrystallization from DMF. The combined organic layers were dried over MgSQO, and the solvent
was removed in vacuo to obtain 12b (81.2 mg, 0.34 mmol, 61%) as a white solid. This product was used
without further purification. 'H NMR (DMSO-ds, 500 MHz) & = 12.87 (br s, 1H), 7.12 (s, 1H), 4.08 (s,
2H), 2.66 (s, 3H), 2.55 (s, 3H). *C NMR (DMSO-ds, 126 MHz) § = 169.8, 165.1, 164.2, 155.0, 146.3,

110.4, 54.9, 33.1, 24.4, 16.5. LC-MS m/z ((M+H]") = 238.97, t,.u» = 2.24 min, purity 91%.

3.11  2-((5,7-dimethyl-[1,2,4]triazolo[1,5-a]pyrimidin-2-yl)thio)-/V-(2-
phenoxyphenyl)acetamide (125)

To a solution of carboxylic acid 12b (50.0 mg, 0.21 mmol) in dry DMF (0.35 M), DIPEA (0.04 mL,
0.23 mmol) was added. This solution was stirred at room temperature for 10 min. After addition of
1-[Bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxid hexafluorophosphate

(HATU, 95.4 mg, 0.25 mmol) to the mixture and further stirring for 10 min at room temperature,
2-phenoxyaniline (38.7 mg, 0.21 mmol) was added. The solution was stirred at 120 °C for 2 h, cooled
to room temperature, and concentrated in vacuo. After adding NH4Cl (sat., aq.) to the residue the product
was extracted with DCM for three times. The organic layers were combined and dried over MgSOa.
Then, the solvent was removed in vacuo. To isolate the product, the crude was purified by AFC
(cyclohexane/EtOAc, gradient: 0 —100% EtOAc over 25 min, 4 g silica, product at 75% EtOAc)
obtaining 12s (29.8 mg, 0.074 mmol, 35%) as a colorless solid. '"H NMR (CDCls, 500 MHz) & = 9.68 (br

s, 1H), 8.39 (dd, 1H, J=1.5, 8.5 Hz), 7.0-7.1 (m, 3H), 6.94 (t, 2H, J=7.3 Hz), 6.67 (td, 3H, J=1.5, 8.5 Hz),
11



6.58 (br s, 1H), 4.07 (s, 2H), 2.61 (s, 2H), 2.6-2.7 (m, 1H), 2.52 (s, 2H), 2.4-2.6 (m, 1H). ®C NMR
(CDCls, 126 MHz) 8 = 167.6, 166.4, 164.4, 156.2, 155.3, 146.6, 145.7, 129.9, 129.3,124.2, 123.8, 123 4,
121.4, 118.8, 117.6, 110.2, 35.2, 24.8, 16.9. LC-MS m/z ((M+H]") = 405.99, .y = 4.16 min,

purity > 98%. HRMS calculated: m/z ((M+H]") =406.1332; found: m/z (M+H]") = 406.1327.
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4. Appendix

4.1 NMR spectra
DMSO0-d6
N%\NH
Cl e
O
Cl
v
o
[o<]
v N
L reS DMSO-d6*
[~] >
e PMSO-d6*
o ”
Ie J
< T
= S oS
0 R
IIIII|IIII|IIII|IIII|IIII[IIII|IIII|IIII|IIII|IIIIIIIII]IIII|IIII|IIII|IIII|IIIII
16 14 12 10 8 6 4 Chemical Shift (ppm)

SB-Fig.1: '"H NMR spectrum of 3b in DMSO-ds at 500 megahertz (MHz).
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SB-Fig.2: 3C NMR spectrum of 3b in DMSO-d¢ at 126 MHz.
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SB-Fig.3: 'H NMR spectrum of 3s recorded in DMSO-ds at 500 MHz.
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SB-Fig.10: 'H NMR spectrum of 9b-1 recorded in CDCl; at 500 MHz.
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SB-Fig.19: 3C NMR spectrum of (5)-9s measured in DMSO-d; at 126 MHz.
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4.2 LC-MS data

4.2.1 Characterizations/purity analyses of intermediates and final compounds
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SB-Fig.24: LC-MS data of 3b (top: mass chromatogram, middle: mass spectrum of UV/Vis peak,

bottom: UV/Vis chromatogram).

SB-Table 1: Peak list of UV/Vis chromatogram for purity analysis of 3b.

Apex RT Start RT End RT Area %Area Height

% Height

2.76 2.73 2.85 80737.208 2.02 23779.566
3.28 3.23 3.57 3917181.870 97.98 868548.459

2.66
97.34
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SB-Fig.25: LC-MS data of 3s (top: mass chromatogram, middle: mass spectrum of UV/Vis peak,
bottom: UV/Vis chromatogram).
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SB-Fig.26: LC-MS data of Sb (top: mass chromatogram, middle: mass spectrum of UV/Vis peak,
bottom: UV/Vis chromatogram).
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SB-Fig.27: LC-MS data of 5s (top: mass chromatogram, middle: mass spectrum of main UV/Vis
peak, bottom: UV/Vis chromatogram).

SB-Table 2: Peak list of UV/Vis chromatogram for purity analysis of 5s.

Apex RT Start RT End RT Area %Area Height % Height

3.62 3.53 3.87 21430.153 0.59 2403.576 1.03
4.04 3.94 4.74 3587255.601 99.41 229963.617 98.97
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SB-Fig.28: LC-MS data of 9b-1 (top: mass chromatogram, middle: mass spectrum of main
UV/Vis peak, bottom: UV/Vis chromatogram).

SB-Table 3: Peak list of UV/Vis chromatogram for purity analysis of 9b-1.

Apex RT Start RT End RT Area %Area Height % Height

0.93 0.84 1.35 5671055.252 61.76 1998212.286 75.87
243 231 2.61 2818722.123 30.70 484777.726 18.41
2.79 2.70 2.85 264549.408 2.88 42706.931 1.62
2.92 2.86 2.99 427880.252 4.66 107870.408 4.10
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SB-Fig.29: LC-MS data of 9b-2 (top: mass chromatogram, middle: mass spectrum of UV/Vis
peak, bottom: UV/Vis chromatogram).
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SB-Fig.30: LC-MS data of (R)-9s (top: mass chromatogram, middle: mass spectrum of UV/Vis
peak, bottom: UV/Vis chromatogram).
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SB-Fig.31: LC-MS data of (S)-9s (top: mass chromatogram, middle: mass spectrum of main
UV/Vis peak, bottom: UV/Vis chromatogram).

SB-Table 4: Peak list of UV/Vis chromatogram for purity analysis of (S)-9s

Apex RT Start RT End RT Area %Area Height % Height

2.82 2.78 2.95 49126.895 1.04 10493.928 2.11
3.38 3.25 3.75 4672597.072 98.96 486172.558 97.89

L:\LC-MS!...\CKO\Promotion| CKO-020_cr 06/25/19 16:52:13
RT: 000-7.00
250 N
L aiEr
o e Ms
Ko
0.0
. 207
i«
2

x

008 .
) . G54 cgs 689 690
021 020 042 050 08 085 102 115 127 135 153 170 176 191 208 247 229 MU 34 a5 370 383 4g4 412 425 442 451 4% 451 489 506 519527 540540 557 570 S5 600 608 621 638 61 €50 &
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
oo d2 o4 | ds o8 10 12 14 18 s 2o 22 24 25 28 a0 sz 34 da do 42 dsds | 4s so sz ss 58 s 6o a2 a4 a8 68
T (min)

CKO-020_cr 4101116 RT: 212244 AV: 16 NL: 17665
T10.0) + ¢ £S1 lorona s=55 00 dat=1353,00 Full ms [100,00-1000.00
2056

Reiaive Abuncance

a«
E
x 2 s
306 b
el pB e e H o
2 F it 288l 000, 27800 31091 300 | sssg0 a0l jer0o 41927 BTI  AGOT 4TBGT 4640 STO)  SASI SIS S0 G1WS) G0 60804 ewsen | TS T2 s s mper amin st s 1o e aiwor sepis  emc
‘ 150 2%0 20 a0 50 o & s £ e &0 70 kS a0 e %0 o5 1000
RT.000-710
AT 220 N
250000, Yores
w1
son000
250000, o
0000
3
150000
00000
So000 Rram ,
o1 0% __on 162 170 KL2% 500 3% aa a3 ]
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
do' oz ga | ds | oa ol a2 da 4 s | Zo 22 |24 de 28 4o | a2 d6' | db | 4o 4z | de | ds | ds | S0’ | g2 | 4 | 55 | 'se | g0 ez | 's4 66 g8 70
Time (min)

SB-Fig.32: LC-MS data of 12b (top: mass chromatogram, middle: mass spectrum of main
UV/Vis peak, bottom: UV/Vis chromatogram).
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SB-Table S: Peak list of UV/Vis chromatogram for purity analysis of 12b.

Apex RT Start RT End RT Area %Area Height % Height

2.24 2.12 2.50 1678611.788 91.09 350247.991 90.11
2.83 2.76 2.90 94756.308 5.14 24123.759 6.21
2.95 291 3.03 69338.978 3.76 14315.320 3.68
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SB-Fig.33: LC-MS data of 12s (top: mass chromatogram, middle: mass spectrum of main
UV/Vis peak, bottom: UV/Vis chromatogram).

SB-Table 6: Peak list of UV/Vis chromatogram for purity analysis of 12s.

Apex RT Start RT End RT Area %Area Height % Height

4.18 4.09 4.55 979004.637 98.34 195111.321 97.85
4.73 4.70 4.81 16529.825 1.66 4295.881 2.15
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4.2.2 Purity analyses of commercial compounds
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SB-Fig.34: LC MS data of Z15682900 (top: mass chromatogram, middle: mass spectrum of
main UV/Vis peak, bottom: UV/Vis chromatogram).

SB-Table 7: Peak list of UV/Vis chromatogram for purity analysis of Z15682900.

Apex RT

Start RT

End RT

Area

%Area

Height

% Height

3.27
4.02
4.50
5.40

3.21
3.97
4.38
5.34

3.39
4.12
4.77
5.51

22131.608
6018.691
537914.502
8618.649

3.85
1.05
93.60
1.50

4910.965
1120.822
94987.635
1998.097

4.77
1.09
92.21
1.94
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SB-Fig.35: LC-MS data of T6092069 (top: mass chromatogram, middle: mass spectrum of main
UV/Vis peak, bottom: UV/Vis chromatogram).

SB-Table 8: Peak list of UV/Vis chromatogram for purity analysis of T6092069.

Apex RT Start RT End RT Area %Area Height % Height

3.61 3.55 3.81 59172.816 3.74 9831.828 8.41
4.15 4.03 4.66 1525044.130 96.26 107108.906 91.59
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SB-Fig.36: LC-MS data of Z46486286. (top: mass chromatogram, middle: mass spectrum of
main UV/Vis peak, bottom: UV/Vis chromatogram).

SB-Table 9: Peak list of UV/Vis chromatogram for purity analysis of Z46486286.

Apex RT Start RT End RT Area %Area Height % Height

3.39 3.26 3.69 446142.831 98.66 70256.712 98.45
4.03 3.98 4.12 3261.649 0.72 648.641 0.91
5.56 5.49 5.66 2816.670 0.62 457.245 0.64
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SB-Fig.37: LC-MS data of Z14490688. (top: mass chromatogram, middle: mass spectrum of
UV/Vis peak, bottom: UV/Vis chromatogram).

35



4.3 HRMS data

377.0449 NL:
100 4.55E7
E CKO-036#492-519 RT:
905 5.15-542 AV:28 T
] FTMS - p ESI Full ms
80 [120.0000-1000.0000]
703
8 1 379.0415
S 60]
2 7
3 7
< 509
s 1
= il
5 407
[] ]
o |
309
207 378.0482
E 380.0450
107
E 376.3050 382.0417
ol 3662243 369.1512  371.3150 372.9684 374.9066 i 384.9355 388.2532 391.2832  393.2965
377.0454 NL:
1005 4.65E5
J C1gH14 Cla N2 O3 +H:
90 C1H15CI2N203
4 paChrg 1
804
704
E 379.0425
60
507
404
304
207 378.0488
] 380.0458
109
1 ’382-9429 384.0471 386.0538
0 e e e e e g e e e ey e ey
366 368 370 372 374 376 378 380 382 384 386 390 392
m/z

SB-Fig.38: HRMS spectra of 3s (top: measured spectrum, middle and bottom: calculated

spectra).
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SB-Fig.39: HRMS spectra of 5s (top: measured spectrum, bottom: calculated spectrum).
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SB-Fig.40: HRMS spectra of 9d (top: measured spectrum, bottom: calculated spectrum).
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SB-Fig.41: HRMS spectra of (R)-9s (top: measured spectrum, middle and bottom: calculated

spectra).
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SB-Fig.42: HRMS spectra of (5)-9s (top: measured spectrum, middle and bottom: calculated

spectra).
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SB-Fig.43: HRMS spectra of 12s (top: measured spectrum, bottom: calculated spectrum).
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