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1. Chemistry

1.1. General information

All reagent-grade solvents and chemicals were purchased from standard commercial suppliers and used
without further purification. All nonaqueous reactions were carried out under anhydrous conditions
using dry solvents. Reactions were monitored by LC-MS or TLC carried out on 0.25 mm silica gel
plates (60F-254). TLC plates were visualized using UV light. Yields refer to spectroscopically pure
compounds unless otherwise stated. Flash column chromatography was carried out with a Biotage
Isolera™ using CHROMABOND® Flash SiOH (Macherey-Nagel) columns in sizes ranging from 15 g
to 120 g. The 'H NMR, **C NMR and '*F NMR spectroscopy data that are reported for the chemical
examples described (400 and 600 MHz for *H NMR and 150 MHz for *C NMR and 375 MHz for *F
NMR, solvent: CDCls, CD3;0D or de-DMSO, internal standard: tetramethylsilane 6 = 0.00 ppm), were
recorded using a Bruker AVII spectrometer with a Bruker TBI-probe, and the signals listed have the
following meanings: br = broad; s = singlet, d = doublet, t = triplet, dd = doublet of doublets, ddd =
doublet of a doublet of doublets, m = multiplet, g = quartet, quint = quintet, sext = sextet, sept = septet,
dg = doublet of quartets, dt = doublet of triplets. The abbreviations used for chemical groups are defined
as follows: Me = CHj3, Et = CH2CHs, t-Hex = C(CH3)2CH(CH3s)2, t-Bu = C(CHj3)s, n-Bu = unbranched
butyl, n-Pr = unbranched propyl, c-Hex = cyclohexyl, ArH = aromatic hydrogen, HetH = heteroaromatic
hydrogen. High resolution mass spectrometry (HRMS) was conducted using a Waters spectrometer with
Q-ToF Premiers using electron spray ionization (ESI).

1.2. General synthetic procedures and characterization

1.2.1. General procedure for the synthesis of 6-bromo-5-2,3-dihydro[1,3]thiazolo[4,5-b]pyridines
13a-c

To a stirred mixture of 6-bromopyridin-2-amine (8, 1.00 equiv), a phenylboronic acid (1.16 equiv), and
Na,COs (2.00 equiv) in a mixture of 1,4-dioxane and water (1:1), Pd(dppf)Cl, (0.04 equiv) were added
and stirred together at room temperature, before the mixture was stirred at 80 °C for 3 h. Thereafter, the
reaction mixture was cooled to room temperature, diluted with water and extracted thoroughly with ethyl
acetate. The combined organic layers were washed with brine, dried over anhydrous Na,SO,, filtered
and concentrated under reduced pressure. The remaining residue was purified via column
chromatography (gradient ethyl acetate/heptane) to afford the desired 6-phenylpyridin-2-amine 9. The
corresponding 6-phenylpyridin-2-amine 9 (1.0 equiv) was dissolved in acetonitrile and cooled to 0 °C.
Thereafter, N-bromosuccinimide (2.2 equiv) was added carefully. The reaction mixture was warmed to
room temperature and stirred for 4 h. Subsequently, the reaction mixture was diluted with water and the
resulting solid was filtered off. The solid was washed thoroughly with water and dried to afford the
corresponding 3,5-dibromo-6-phenylpyridin-2-amine 10. To a stirred solution of a 3,5-dibromo-6-
phenylpyridin-2-amine 10 (1.0 equiv) in N,N-dimethylformamide was added potassium O-ethyl
dithiocarbonate (2.2 equiv) under an argon atmosphere at room temperature. The resulting mixture was
heated under reflux conditions for 7 h. Thereafter, the reaction mixture was cooled to room temperature,
poured onto ice water and acidified carefully with 2 N HCI. The obtained precipitate was filtered off,
washed with water, collected and dried under reduced pressure to afford the corresponding 6-bromo-5-
phenyl[1,3]thiazolo[4,5-b]pyridine-2-thiol and 6-bromo-5-(2-fluorophenyl)[1,3]thiazolo[4,5-
b]pyridine-2(3H)thione thiol-thione tautomer 11. As IUPAC naming tools have afforded thiols as
preferred names we have opted to use the thiol naming throughout the Supporting Information.
However, several spectra indicate that the thiones are the preferred tautomer in the CDClI; solution when
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measuring the NMR spectra. In the next step, the corresponding 6-bromo-5-phenyl[1,3]thiazolo[4,5-
b]pyridine-2-thiol 11 (1.0 equiv) was dissolved in acetic acid, and iron powder (15 equiv) was added
carefully in portions. The resulting reaction mixture was stirred at a temperature of 100 °C for 10 h.
After full conversion (indicated by LC-MS), the reaction mixture was cooled to 60 °C, and the iron
powder was filtered off. The remaining solution was diluted with water, and the resulting precipitate
was filtered, washed with water and dried under reduced pressure. The remaining crude residue was
redissolved in dichloromethane, then water was added, followed by thorough extraction using
dichloromethane. The combined organic layers were dried over anhydrous MgSOQy, filtered and dried
under reduced pressure. The remaining residue was purified via column chromatography (gradient ethyl
acetate/heptane) to afford the corresponding 6-bromo-5-phenyl[1,3]thiazolo[4,5-b]pyridine 12. The 6-
bromo-5-phenyl[1,3]thiazolo[4,5-b]pyridine 12 (3.07 mmol, 1.0 equiv) was dissolved in absolute
toluene (10 mL) in a flame-dried round-bottom flask under argon. Ammonia borane (285 mg, 9.20
mmol, 3.0 equiv) and B(CsFs)s (79 mg, 0.15 mmol, 0.05 equiv) were added to the solution and the
resulting reaction mixture was stirred at a temperature of 45 °C for 5 h and concentrated thereafter under
reduced pressure. The remaining residue was redissolved in acetonitrile, formic acid was added, and the
reaction mixture was stirred at room temperature for 2 h. The phases were separated via phase separator
and the organic layer was concentrated under reduced pressure. The remaining crude product was
purified via column chromatography (gradient ethyl acetate/hexane) to afford the desired substituted 6-
bromo-2,3-dihydro[1,3]thiazolo[4,5-b]pyridine 13a—c.

1.2.2. Characterization of 6-bromo-5-2,3-dihydro[1,3]thiazolo[4,5-b]pyridines 13a—c

13a

6-Bromo-5-phenyl-2,3-dihydro[1,3]thiazolo[4,5-b]pyridine (13a, 700 mg, 70%). *H NMR (600 MHz,
CDCls): 6 4.56 (s, 2H), 6.47-6.53 (m, 1H), 7.32-7.34 (m, 1H), 7.35-7.39 (m, 1H), 7.40-7.44 (m, 2H),
7.52-7.55 (m, 2H) ppm; *C NMR (CDCls, 151 MHz): § 49.0 (CH,), 106.5 (C), 122.3 (C), 128.0 (CH),
128.2 (CH), 129.2 (CH), 131.8 (CH), 139.7 (C), 150.9 (C), 159.9 (C) ppm; HRMS (ESI, m/z): calcd.
for C12H10N2SBr, 292.9735 [M+H]*; found 292.9748.
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Representative  procedure for the synthesis of  6-bromo-5-(2-fluorophenyl)-2,3-
dihydro[1,3]thiazolo[4,5-b]pyridine (13b): To a stirred mixture of 6-bromopyridin-2-amine (8, 10.00
g, 56.88 mmol, 1.00 equiv), 2-fluorophenylboronic acid (9.52 g, 65.98 mmol, 1.16 equiv), and Na,COs
(12.06 g, 113.8 mmol, 2.00 equiv) in a mixture of 1,4-dioxane (80 mL) and water (80 mL) at room
temperature was added Pd(dppf)Cl. (1.67 g, 2.28 mmol, 0.04 equiv), and the mixture was stirred at 80
°C for 3 h. Thereafter, the reaction mixture was cooled to room temperature, diluted with water, and
extracted thoroughly with ethyl acetate. The combined organic layer was washed with brine, dried over
Na,SO, filtered, and concentrated under reduced pressure. The remaining residue was purified via
column chromatography (gradient ethyl acetate/hexane) to afford 6-(2-fluorophenyl)pyridin-2-ylamine
(9b, 9.98 g, 93%). *H NMR (400 MHz, CDCls): 84 7.92-7.88 (m, 1H), 7.53-7.49 (m, 1H), 7.36-7.31 (m,
1H), 7.25-7.20 (m, 1H), 7.16-7.10 (m, 1H), 6.50-6.48 (d, 1H), 4.53-4.44 (br. s, 2H, NH,).
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6-(2-Fluorophenyl)pyridin-2-ylamine (9b, 9.98 g, 52.49 mmol, 1.0 equiv) was dissolved in acetonitrile
(140 mL) and cooled to 0 °C. Thereafter, N-bromosuccinimide (20.56 g, 115.49 mmol, 2.2 equiv) was
added carefully. The reaction mixture was warmed to room temperature and stirred for 4 h.

Subsequently, the reaction mixture was diluted with water, and the resulting solid was filtered off. The




solid was washed thoroughly with water and dried to afford 3,5-dibromo-6-(2-fluorophenyl)pyridin-2-
ylamine (10b, 17.62 g, 97%) as an orange solid. 'H NMR (400 MHz, CDCls): 54 7.92 (s, 1H), 7.44-7.33
(m, 2H), 7.25-7.20 (m, 1H), 7.17-7.12 (m, 1H), 5.07-4.98 (br. s, 2H, NH,).
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To a stirred solution of 3,5-dibromo-6-(2-fluorophenyl)pyridin-2-ylamine (10b, 17.62 g, 50.93 mmol,
1.0 equiv) in DMF (120 mL) at room temperature was added potassium O-ethyl dithiocarbonate (18.52
g, 112.04 mmol, 2.2 equiv). The resulting mixture was heated at reflux for 7 h. Thereafter, the reaction
mixture was cooled to room temperature, poured onto ice water, and acidified with 2 N HCI. The
obtained precipitate was filtered, washed with water, collected, and dried under reduced pressure to
afford 11b as thiol-thione tautomer consisting of 6-bromo-5-(2-fluorophenyl)[1,3]thiazolo[4,5-
b]pyridine-2-thiol and 6-bromo-5-(2-fluorophenyl)[1,3]thiazolo[4,5-b]pyridine-2(3H)thione (17.20 g,
97%). *H NMR (400 MHz, CDCls): &1 9.96 (br. s, 1H), 8.01 (s, 1H), 7.50-7.44 (m, 1H), 7.41-7.38 (m,
1H), 7.29-7.25 (m, 1H), 7.19-7.15 (m, 1H).
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The thiol-thione tautomer 11b (14.55 g, 42.64 mmol, 1.0 equiv) was dissolved in acetic acid (200 mL),

and iron powder (35.71 g, 639.61 mmol, 15 equiv) was carefully added in portions. The resulting

reaction mixture was stirred at 100 °C for 10 h. After full conversion (indicated by LC—MS), the reaction

mixture was cooled to 60 °C, and the iron powder was filtered off. The remaining solution was diluted

with water, and the resulting precipitate was filtered, washed with water, and dried under reduced

pressure. The remaining crude residue was redissolved in DCM, then water was added, followed by

thorough extraction. The combined organic layer was dried over magnesium sulfate, filtered, and dried

under reduced pressure. The remaining residue was purified via column chromatography (gradient ethyl
acetate/hexane) to afford 6-bromo-5-(2-fluorophenyl)[1,3]thiazolo[4,5-b]pyridine (12b, 8.75 g, 63%).
'H NMR (400 MHz, CDCls): 81 9.32 (s, 1H), 8.64 (s, 1H), 7.54-7.45 (m, 2H), 7.31-7.27 (m, 1H), 7.21-

7.16 (m, 1H).
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6-Bromo-5-(2-fluorophenyl)[1,3]thiazolo[4,5-b]pyridine (12b, 1,000 mg, 3.07 mmol, 1.0 equiv) was

dissolved in absolute toluene (10 mL) in an oven-dried round-bottom flask under argon, to which
ammonia borane (285 mg, 9.20 mmol, 3.0 equiv) and B(CeFs)s (79 mg, 0.15 mmol, 0.05 equiv) were
added. The resulting reaction mixture was stirred at a temperature of 45 °C for 5 h and then concentrated
under reduced pressure. The remaining residue was redissolved in acetonitrile, formic acid was added,
and the reaction mixture was stirred at room temperature for 2 h. The phases were separated via phase
separator, and the organic layer was concentrated under reduced pressure. The remaining crude product
was purified via column chromatography (gradient ethyl acetate/hexane) to afford 6-bromo-5-(2-
fluorophenyl)-2,3-dihydro[1,3]thiazolo[4,5-b]pyridine (13b, 596 mg, 59%). *H NMR (600 MHz,
CDCls): 6 4.56 (s, 2H), 6.88 (brs, 1H), 7.11-7.16 (m, 1H), 7.21 (td, J = 7.5, 1.1 Hz, 1H), 7.31 (s, 1H),
7.34 (td, J = 7.4, 1.9 Hz, 1H), 7.36-7.41 (m, 1H) ppm; *C NMR (CDCls, 151 MHz): & 49.0 (CH,),
108.1 (C), 115.7 (CH), 115.9 (CH), 123.5 (C), 124.0 (CH), 127.7 (d, C), 130.4 (CH), 131.1 (CH), 146.2
(C). 158.7 (C), 160.3 (d, C) ppm; HRMS (ESI, m/z): calcd. C12H9BrFN,S, 310.9671 [M+H]*; found

310.9654.
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'H NMR (400 MHz, CDCls3) and LC-MS spectra of a second batch within the preparation of 13b:
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Representative  procedure for the synthesis of  6-bromo-5-(2-methylphenyl)-2,3-
dihydro[1,3]thiazolo[4,5-b]pyridine (13c): To a stirred mixture of 6-bromopyridin-2-amine (8, 15.00
g, 86.69 mmol, 1.00 equiv), 2-methylphenylboronic acid (23.58 g, 173.39 mmol, 2.00 equiv) and K,COs
(23.96 g, 173.39 mmol, 2.00 equiv) in a mixture of 1,4-dioxane (160 mL) and water (160 mL) at room
temperature was added Pd(dppf)Cl> (3.17 g, 4.34 mmol, 0.05 equiv) and the mixture was stirred at 80
°C for 3 h. Thereafter, the reaction mixture was cooled to room temperature, diluted with water and
extracted thoroughly with ethyl acetate. The combined organic layer was washed with brine, dried over
Na>SOs, filtered and concentrated under reduced pressure. The remaining residue was purified via
column chromatography (gradient ethyl acetate/hexane) to afford 6-(2-methylphenyl)pyridin-2-amine
(9c, 9.40 g, 59%). 'H NMR (400 MHz, CDCl3): 84 7.51-7.49 (m, 1H), 7.37-7.34 (m, 1H), 7.30-7.23 (m,
2H), 6.74-6.72 (m, 1H), 6.48-6.44 (m, 1H), 4.52-4.46 (br. s, 2H, NH>), 2.35 (s, 3H).
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6-(2-Methylphenyl)pyridin-2-amine (9c, 8.97 g, 48.20 mmol, 1.0 equiv) was dissolved in acetonitrile
(140 mL) and cooled to 0 °C. Thereafter, N-bromosuccinimide (18.87 g, 106.04 mmol, 2.2 equiv) was

added carefully. The reaction mixture was warmed to room temperature and stirred for 2 h.
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Subsequently, the reaction mixture was diluted with water and the resulting solid was filtered off. The
solid was washed thoroughly with water and dried to afford compound 3,5-dibromo-6-(2-
methylphenyl)pyridin-2-ylamine (10c, 13.10 g, 79%) as an orange solid. 'H NMR (400 MHz, CDCly):
dn 7.91 (s, 1H), 7.33-7.27 (m, 3H), 7.20-7.17 (m, 1H), 5.04-4.96 (br. s, 2H, NH>), 2.18 (s, 3H). The
reaction was repeated on the same scale to afford 26.17 g of 10c in total

7_.‘ 7__,.-),{|| l 7__/"'I p _7__.J i __)I

T T T T T SUR T T T SR IR AL I | T T T T
85 a0 85 8.0 75 7.0 65 80 55 50 45 40 as 30 25 2.0 15 10 05 00 pom
Scale: 0.2727 pemicm, 109.1
L I

To a stirred solution of 3,5-dibromo-6-(2-methylphenyl)pyridin-2-amine (10c, 26.17 g, 76.50 mmol, 1.0
equiv) in N,N-dimethylformamide (120 mL) at room temperature was added potassium O-ethyl
dithiocarbonate (27.81 g, 168.31 mmol, 2.2 equiv). The resulting mixture was heated under reflux
conditions for 6.5 h. Thereafter, the reaction mixture was cooled to room temperature, poured onto ice
water and acidified with 2 N HCI. The obtained precipitate was filtered, washed with water, collected
and dried under reduced pressure to afford the 6-bromo-5-(2-methylphenyl)[1,3]thiazolo[4,5-
b]pyridine-2-thiol and 6-bromo-5-(2-methylphenyl)[1,3]thiazolo[4,5-b]pyridine-2(3H)-thione thiol-
thione tautomer 11c¢ (25.00 g, 97%).*H NMR (400 MHz, CDCls): &4 9.72 (br. s, 1H), 8.01 (s, 1H), 7.37-
7.35 (m, 1H), 7.33-7.29 (m, 2H), 7.21-7.19 (m, 1H), 2.16 (s, 3H).
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6-Bromo-5-(2-methylphenyl)[1,3]thiazolo[4,5-b]pyridine-2-thiol (11c, 26.81 g, 79 mmol, 1.0 equiv)
was dissolved in acetic acid (350 mL), and iron powder (55.49 g, 994 mmol, 15 equiv) was added
carefully in portions. The resulting reaction mixture was stirred at a temperature of 100 °C for 8 h. After
full conversion (indicated by LC-MS), the reaction mixture was cooled to 60 °C, and the iron powder
was filtered off. The remaining solution was diluted with water, and the resulting precipitate was filtered,
washed with water and dried under reduced pressure. The remaining crude residue was redissolved in
dichloromethane, then water was added, followed by thorough extraction. The combined organic layer
was dried over magnesium sulfate, filtered and dried under reduced pressure. The remaining residue
was purified via column chromatography (gradient ethyl acetate/hexane) to afford 6-bromo-5-(2-
methylphenyl)[1,3]thiazolo[4,5-b]pyridine (12c, 8.75 g, 65%). *H NMR (400 MHz, CDCls): &1 9.32 (s,
1H), 8.63 (s, 1H), 7.38-7.35 (m, 1H), 7.32-7.27 (m, 3H), 2.18 (s, 3H).
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6-Bromo-5-(2-methylphenyl)[1,3]thiazolo[4,5-b]pyridine (12c¢, 1,000 mg, 3.07 mmol, 1.0 equiv) was
dissolved in absolute toluene (10 mL) in a oven-dried round-bottom flask under argon, and ammonia
borane (285 mg, 9.20 mmol, 3.0 equiv) and B(CsFs)3 (79 mg, 0.15 mmol, 0.05 equiv) were added. The
resulting reaction mixture was stirred at a temperature of 45 °C for 5 h and concentrated thereafter under
reduced pressure. The remaining residue was redissolved in acetonitrile, formic acid was added, and the
reaction mixture was stirred at room temperature for 2 h. The phases were separated via phase separator
and the organic layer was concentrated under reduced pressure. The remaining crude product was
purified via column chromatography (gradient ethyl acetate/hexane) to afford 6-bromo-5-(2-
methylphenyl)-2,3-dihydro[1,3]thiazolo[4,5-b]pyridine (13c, yield after formic acid-mediated borane
cleavage of intermediates 17d and 17e: 109 mg, 54%)."H NMR (600 MHz, CDCls): § 2.18 (s, 3H), 4.34
(s, 2H), 7.15-7.18 (m, 1H), 7.22-7.26 (m, 2H), 7.26-7.30 (m, 2H), 7.35-7.40 (m, 1H) ppm; *C NMR
(CDCls, 151 MHz): 6 19.4 (CHs3), 48.9 (CHy), 107.0 (C), 122.6 (C), 125.6 (CH), 128.4 (CH), 128.9
(CH), 130.0 (CH), 130.9 (CH), 136.1 (C), 139.7 (C), 151.2 (C), 160.0 (C) ppm; HRMS (ESI, m/z):
calcd. for C13H1,BrN,S, 306.9919 [M+H]"; found 306.9905.
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IH NMR (400 MHz, DMSO-d6s):
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1.2.3. General procedure for the synthesis of substituted 6-methyl-2,3-dihydro[1,3]thiazolo[4,5-
b]pyridines 7a—c

The corresponding 6-bromo-5-phenyl[1,3]thiazolo[4,5-b]pyridine 13a-c (4.56 mmol, 1.0 equiv),
methylboronic acid (1.13 g, 18.24 mmol, 4.0 equiv), potassium phosphate (1.94 g, 9.12 mmol, 2.0
equiv), palladium(ll) acetate (103 mg, 0.46 mmol, 0.1 equiv) and 2-dicyclohexylphosphino-2',6'-
dimethoxybiphenyl (579 mg, 1.37 mmol, 0.3 equiv) were consecutively dissolved in absolute toluene
(40 mL) in a flame-dried round-bottom flask under argon. The resulting reaction mixture was stirred
under reflux conditions for 3.5 h. After cooling to room temperature, water (80 mL) and toluene (20
mL) were added, followed by addition of ammonium pyrrolidinedithiocarbamate (328 mg, 2.00 mmol,
0.44 equiv). The reaction mixture was stirred for 1 h at room temperature, and the organic layer was
washed with saturated aqg NaHCOj3 solution, dried over anhydrous MgSQO., filtered and concentrated
under reduced pressure. The resulting crude residue was purified via column chromatography (gradient
ethyl acetate/heptane) to afford the desired 5-phenyl-6-methyl[1,3]thiazolo[4,5-b]pyridine 5, 15a or 15¢
as an intermediate. The corresponding 5-phenyl-6-methyl[1,3]thiazolo[4,5-b]pyridine 5, 15a or 15c
(1.23 mmol, 1.0 equiv) was dissolved in absolute toluene (10 mL) in a flame-dried round-bottom flask
under argon. Ammonia borane (114 mg, 3.69 mmol, 3.0 equiv) and B(CsFs)s (32 mg, 0.06 mmol, 0.05
equiv) were added and the resulting reaction mixture was stirred at a temperature of 45 °C for 5 h and
concentrated thereafter under reduced pressure. The remaining residue was redissolved in acetonitrile,
formic acid was added, and the reaction mixture was stirred at room temperature for further 45 min. The
phases were separated, and the organic layer was concentrated under reduced pressure. The resulting
crude product was purified via column chromatography (gradient ethyl acetate/heptane) to afford the
desired 5-phenyl-6-methyl-2,3-dihydro[1,3]thiazolo[4,5-b]pyridine 7a—c.

1.2.4. Characterization of substituted 6-methyl-2,3-dihydro[1,3]thiazolo[4,5-b]pyridines 7a—c

S~
T

N“SN
7a

6-Methyl-5-phenyl-2,3-dihydro[1,3]thiazolo[4,5-b]pyridine (7a, 610 mg, 55%). *H NMR (600 MHz,
CDCls):  2.08 (s, 3H), 4.30 (s, 2H), 7.03 (s, 1H), 7.31-7.35 (m, 2H), 7.40-7.41 (m, 4H) ppm; *C NMR
(CDCls, 151 MHz): & 18.8 (CHs), 48.6 (CH>), 119.6 (C), 120.2 (C), 127.4 (CH), 128.1 (CH), 129.0
(CH), 130.5 (CH), 140.7 (C), 150.8 (C), 159.4 (C) ppm; HRMS (ESI, m/z): calcd. for Ci3H13N,S,
229.0799 [M+H]"; found 229.0790.
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7b

5-(2-Fluorophenyl)-6-methyl-2,3-dihydro[1,3]thiazolo[4,5-b]pyridine (7b, 630 mg, 62%). ‘H NMR
(600 MHz, CDCls): 6 2.00 (s, 3H), 4.55 (s, 2H), 6.61 (brs, 1H), 7.07 (s, 1H), 7.09-7.12 (m, 1H), 7.19—
7.21 (m, 1H), 7.32-7.36 (m, 2H) ppm; *C NMR (CDCls, 151 MHz): § 17.96 (CHs), 17.99 (CHs), 48.8
(CH,), 115.6 (CH), 115.7 (CH), 121.0 (C), 121.8 (C), 124.15 (CH), 124.18 (CH), 129.59 (CH), 129.64
(CH), 130.2 (CH), 131.40 (CH), 131.43 (CH), 145.6 (C), 158.9 (C), 159.2 (C), 160.5 (C) ppm; HRMS
(ESI, m/z): calcd. for C13H1,FN2S, 247.0705 [M+H]"; found 247.0724.
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6-Methyl-5-(2-methylphenyl)-2,3-dihydro[1,3]thiazolo[4,5-b]pyridine (7c, 212 mg, 52%). *H NMR
(600 MHz, CDCls): & 1.85 (s, 3H), 2.12 (s, 3H), 4.22 (s, 2H), 7.02 (s, 1H), 7.13 (d, J = 7.2 Hz, 1H),
7.19-7.26 (m, 3H), 7.69 (brs, 1H) ppm; *C NMR (CDCls, 151 MHz): § 17.8 (CHs), 19.4 (CHs), 48.5
(CH>), 119.7 (C), 120.0 (C), 125.6 (CH), 127.6 (CH), 129.0 (CH), 129.9 (CH), 130.0 (CH), 136.1 (C),
140.2 (C), 151.0 (C), 159.3 (C) ppm; HRMS (ESI, m/z): calcd. for C14H15N,S, 243.0956 [M+H]*; found
243.0963.

3: W Detector: TAC. Wavel ength Range: (210 - 450) 1. 834e+2
Range: 1. 835e+2
(1) _
98%
242.1(100%)
1. 5e+2 242.1(39%
0.94
1. Det2
2
5. De+ (2)
2%
0.0 Ly 1.32
0.50 0.75 1.00 1.25 1.50 1.75 2.00 225  2.50
Peak Number Time Mass Found Area %Total RTLogP
1 094 24209, 242.09 98.02 1.32
2 1.32 Not Found 1.98 2.41
PeakID Time WMass Found
1 094 243
1:(Time: 0.94) Combine (116: 122-93: 105) 1: NB ES+
4. 4e+007
100 243.3
" % Eﬂ.3
——1T¥V 7 mz
200.0 400. 0 600.0 Bﬂﬂl. 0 1000.0
PeaklD Time WMass Found
1 094 241
1:(Time: 0.94) Conmbine (116: 122-92: 105) 2: B ES-
2. 3Jet+005
100 241.0
o 42.1 386. 8
% 171.0 E 304.7 l 4g3.1 5827 €31.7 838.9
[l,...'.'..'..,':"'.".".'.'...',........,.....:..,....,ni'z
200.0 400. 0 600. 0 800. 0 1000. 0
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—a.24
-2

-0.00

Current Data Parameters

h

Rz
Bz
e

usac
usec

m

sec
MHz
e

usec
L)

MEz

Hz

HAME 0B0411
EXPHO 10
PROCHD 1
F2 - Aoguisition PArameters
Date 20231021
Time 5.43
THSTRIM Bvance Nao
FROBHD Z1623938_D0O0D4 |
PULPEOS 2g30
k) 131072
SOLVENT Cocl3
HE e
s o
EWH 15625.000
FIDRES 0.238419
e . N AQ 4.1943040
BG 12.7
T T T T T | T T oW 32.000
17 16 15 14 13 12 1 ppm e 15
Seale: 06152 pemitm, 209.3 Heten o1 1. wna:nono
TDD
SFO1 B0d, wwud_ku
HUC1 1H
PO 2.60
Fl 7.80
FLW1 5.56960011
F2 - Processing parameters
51 131072
SF 00, 3300070
HON EM
55B o
LE 020
=] ]
BC 4.00
|
AN 4
T T T I T T T I T T 1 T T T T T I _
9.5 9.0 85 8.0 75 7.0 8.5 6.0 55 5.0 45 4.0 3.5 3.0 25 20 1.5 .0 m. o 0 ppm
Scak: (2704 pemicm, 1522 Hafor
= = 5 ES K | [ = 2 5
w 5 o n i | | = & o

TS Emewidth |

1,14 Wz
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) & 2 4 Aaddn ab o = - o
£ i HoE n -r
3 a S 5 AR358 33 el = @
a — = 4 A8333 5o [ - .‘..‘..
Current Data Parameters
HMAME 080411
EXFHO 11
EROCHD 1
F2 - ARoquisition Farameters
1 b Date_ 20231021
Tima 11.235 h
I INSTRUM Avance Heo
PROBHD  Z162398_0004 |
FULFROG deptqopsp
™ 63536
SOLVENT CDC13
HE 2048
=3 o
SWH 35714.285 Hz
FIDRES 1.069%913 Az
AQ 0,9175040 sac
R 101
DR 14.800 usec
DB 14.00 usec
TE 298.1 K
CHETZ 145.0000000
oL 2.00000000 sec
CH3, CH oz 0.00344628 sec
bl2 000002000 sac
DL 0,00020000 sec
DO 1
SFOL 150 . 9697225 MHz
UL 1ac
FL 13,00 usec
1 | | 1 1 1 | T3 2000.00 usec
. b — | FLUD W
T T FLUL 117,19000244 W
SPHAM([5] Crpddoomp. 4
SPORLS 0.500
EPOPFES 0 Hz
SPWS 25.79499985 W
SEOl 600.3324013 MHz
woC2 1H
CHET12 1.5000000
CEDERG[Z waltzgd
o 12.00 usec
F3 B.00 usac
Pe 16.00 usec
PCPDE 80.00 usec
PLWE 555900954 w
PLWLZ O 05560000 W
CHZ, Cg GFHAN([1] SINE.100
=158 31.00 %
GEMAN([ 2] SINE.100
GFZIZ 31.00 %
GENAM[Z] SINE.100
GPLE 31.00 %
PlE 1090.00 ueec
F2 = Processging parameters
&L 3Z7ER
5F 150, 5331002 MAz
WO B
E8B o
LB 1.00 Hz
B 1]
BC 1.40

T T 1 | | T T T T T T T I Ll T T T
220 210 200 190 180 170 160 150 140 130 120 MO0 100 90 30 20 10 0 ppm
Scabe: 6.959 ppmicm, 1050 Hzlom

8-

70 60 50

S29



1.2.5. General procedure for the synthesis of N-acylated 6-bromo-2,3-dihydro[1,3]thiazolo[4,5-
b]pyridines 14a—c

The corresponding acid chloride (0.36 mmol, 1.1 equiv) and triethylamine (0.10 mL, 0.72 mmol, 2.2
equiv) were added to a stirred solution of the corresponding 6-bromo-5-phenyl-2,3-
dihydro[1,3]thiazolo[4,5-b]pyridine 13 (0.33 mmol, 1.00 equiv) in absolute dichloromethane (5 mL).
The resulting reaction mixture was stirred at room temperature for 2 h, followed by dilution with
dichloromethane and water, and subsequent extraction and phase separation. The aqueous layer was
thoroughly extracted with dichloromethane, and the combined organic layers were dried over anhydrous
MgSQy, filtered, and concentrated under reduced pressure. The resulting crude product was purified via
column chromatography (gradient ethyl acetate/heptane) to afford the desired target compounds 14a—c.

1.2.6. Characterization of N-acylated 6-bromo-2,3-dihydro[1,3]thiazolo[4,5-b]pyridines 14a—c

O
\(
N

/N
(L
S Br
14a

1-(6-Bromo-5-phenyl[1,3]thiazolo[4,5-b]pyridin-3(2H)-yl)ethanone (14a, 92 mg, 72%). *H NMR (600
MHz, CDCls): 6 2.65 (s, 3H), 5.35 (s, 2H), 7.39-7.47 (m, 3H), 7.65-7.66 (m, 1H), 7.66-7.70 (m, 2H)
ppm; *C NMR (CDCls, 151 MHz): § 25.0 (CHs), 49.9 (CH,), 112.8 (C), 126.3 (C), 127.9 (CH), 128.7
(CH), 129.7 (CH), 134.6 (CH), 138.8 (C), 150.7 (C), 151.2 (C), 170.4 (C) ppm; HRMS (ESI, m/z):
calcd. for C14H1,BrN,0S, 334.9854 [M+H]"; found 334.9854.

3: W Detector: TAC: Wavel ength Range: (210 - 450) 1. 7563e+2
Range: 1. 754e+2
(1)

100%

1. 5e+2 334.0(100%
1.65
1. Oet2
2
5. Det
0.50 075 100 125 1.50 1.75 2,00 226  2.50
Peak Number Time Mass Found Area %Total RTLogP
1 1.65 333.98 100.00 375
Peak|D Time Mass Found
1 185 335
1:(Time: 1.65) Combine (205 211-178: 130) 1: VB ES+
5. 1e+006
100 337.1
- b
u T T T T T T T T ,I'Ifz
200.0 400. 0 600. 0 800. 0 1000. 0
Peak|D Time Mass Found
1 1865 Mot Found
1:(Time: 1.65) Combine (204: 210-177: 190) 2: NB ES-
4. 3e+005
100 116. 9
# 144.8 270.9 404.9
o M L I : : ol z
208.0 40d. 0 60d. 0 god. o 1000. 0
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5.35

—2.65
—_—1.57
—_—1.28

Current Data Parameters

HRME 073807
EXFHO 0
PROCHD 1
F2 - Reguisition Parameters
Date_ 20231018
Time 21.44 h
THSTROM Avance Heo
FROBHD ZLE2ZIE_DOO4 [
FULFROG zg30
TE 131072
SOLVEHT CDpCl3
us 4
n3 1]
EWH 15625.000 Hz
— - FIDRES 0.23641% Hz
AQ 1.1343040 sec
T T T T T T T RG 12.7
oW 32.000 usec
17 16 15 14 13 12 11 oF 10.00 usec
Ecale: 3 IHaen TE .
te 81532 pomiem, 3983 51 1.00000000 sec
T 1
SFO1 600,3357031 HHz
HOC1 1H
D 2.60 usec
Fl 7.80 usac
FLW1 5.56960011 w
FZ = Progessing parameters
sI 131072
SF &00.3300157 MH=
WDW EN
838 L]
LB 0.20 Hz
GB a
BC 4.00
]
——
\I\\.\ | —
- s - S — -
T 1 T T I I T T I T I T T
9.5 8.0 8.5 8.0 75 7.0 6.5 6.0 4.5 4.0 3.5 1.0 0.5 0.0 ppm

22.60

15.11

22.33
.06

Scale: 02701 ppmicm, 162.2 Hzfen

bl

TMS liraweicth :  0.68 H



- CPU ST MDD T O S e
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4 N @ o m EERE T =
o= HO Taw e S @S0 4 ke . . R -
= R e R R R e e R RN R R ] aom Smom e =
- R bR B R R b e - e ERGTEL i
Curcent Data Parameters
| HAME 078807
EXFHO 11
EROCHO 1
F2 = RBequisitien Parametera
Date_ 20231019
Time 23.27 h
INSTERUM Avance Hea
EROBHD  Z162398_0004 {
EULEROG deptqgpsp
D 65536
SOLVENT €he13
H3 2048
(] ]
SWH 35714.285 Hz
FIDRES 1.089%13 Hz
AQ 09175040 sec
EG 101
= 14,000 usec
CE 1B.00 usec
TE 298.2 K
CHET2 145. 0000900
ol 2.00000000 ses
CH3, CH oz 0.00344828 sec
ol2 0.00002000 sec
Dlg 000020000 sec
T00 1
5FOL 150.969T7225 MHz
Hoc1 13¢
Bl 12.00 usec
Fl13 2000,00 usec
ELWD 0w
ELW1 117.19000244 W
SPHAM[5] crpélcomp. 4
SPORLE 0.500
SPOFFSS 0 Hz
SEWS 25.76499%85 W
SFOZ 600.3324013 MHz
HUC2 18
CHST1Z 1.5000000
| CPDERG [2 waltzfd
BO 12.00 usec
I [} ] | 1 | 1 ] 1 ._ B3 B.OD usec
5 / " P4 16.00 usec
BoED2 80.00 usec
PLWZ 5.55950954 W
PLW12 0.05560000 W
CHZ, Cq GEHAM[1] SINE. 100
GPZ1 31.00 %
GENAM([2] SINE.100
GPE2 31,00 &
GPNAM[3] SINE.100
GPE3 31.00 %
Flé 1000,00 usec
F2 - Processing parameters
s1 32768
SF 150.9530991 MHz
WO Ep
538 ]
e 1.00 HE
GB ]
FC 1.40
T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0O ppm

Seale: 6.958 ppmiem, 1050 Hzfem
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NN

( |

ST Br

14b

1-[6-Bromo-5-(2-fluorophenyl)[1,3]thiazolo[4,5-b]pyridin-3(2H)-yl]-2-methylpropan-1-one (14b, 22
mg, 17%). *"H NMR (600 MHz, CDCls): § 1.14 (d, J = 6.9 Hz, 6H), 3.95-4.00 (m, 1H), 5.35 (s, 2H),
7.15-7.25 (m, 2H), 7.38-7.45 (m, 2H), 7.64-7.66 (m, 1H) ppm; *C NMR (CDCls, 151 MHz): & 19.0
(CHs), 32.8 (CH), 50.3 (CHy), 114.8 (C), 115.8 (CH), 123.8 (CH), 127.3 (C), 127.6 (C), 130.6 (CH),
131.2 (CH), 133.9 (CH), 147.3 (C), 150.4 (C), 159.5 (d, C), 177.9 (C) ppm; HRMS (ESI, m/z): calcd.
for C16H1sBrFN,OS, 381.0065 [M+H]*; found 381.0072.

3: W Detector: TAC: \WWvel ength Range: (210 - 450) 4. 3et
Range: 4. 314e+1
] (2 _
4. Det1 91%
3 380.0(95%
3. Det1] 1.80
3 (1)
2 2 0eti] 9%
3 380. 0(34%)
1. Det+13 1.77
_: Y
Lot bebroinrro—4br 77 i o 7 0o o 07— —— ——————————T——————— M@
0. 50 0. Lf5 1. 00 1. 25 1.50 1.75 2. 00 2.25 2.50
Peak Number Time Mass Found Area %Total RTLogP
1 1.97 380.00 9.41 432
2 180 380.00 9059 446
Peak ID Time Mass Found
1 177 381
1:(Time: 1.77) Conbine (219: 225- 196: 208) 1: N6 ES+
1. 1e+006
100 303.3
- % 383. 2
e e
200.0 400. 0 600.0 800. 0 1000. 0
PeakID Time Mass Found
1 177 Not Found
1:(Time: 1.77) Conbine (219: 225- 195: 208) 2: VB ES-
3. 0e+005
100 116.9
* u§| 144.9 216.5 324.9 368.7 .
. ||| T T II T 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 T T T z
' 200.0 ' 400. 0 ' 600.0 ' 800. 0 ' 1000. 0
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e R R s Ny R R NN e e sy R R bl m O oS FHOD-CTN ADOOD Do IMM
T N T T A A T 0 oEaaa aasssEaenEa T Saa
e N N RN - e e gt 11:1111% 559
i
‘ Current Data Parameters
HAME 0TBE05
EXEHO 10
FROCHO 1
I F2 = heguisition Farameters
mata 20231019
Time 11,01 h
THSTRUM Avance Neo
PROBHD 2162308 0004
FULEROG =gl
0 131072
SOLVENT CODCl3
HE B
D& o
SWE 15625.000 Hz
- FIDRES 0.238419 Hz
[ AQ 4.1943040 sec
T T T T T T i d2=1
oW 32.000 usec
15 14 13 12 1 ppm DE 10.00 usec
Sesla: 0.5152 geaslem, 300.3 Halerr TE 2598.2 K
Dl 1.00000000 sec
] 1
3F0l 600.3357031 MHz
NuCl 1H
PO 2,60 usec
Fl 7.B0 uses
FLW1 5.56060011 W
F2 - Frocessing parametecs
51 131072
e 600,330014% ME=
WOW EM
S3B [
LE 0.20 Hz
GB [
eC 4.00
—
—
I
] A _r D )

L.

s H L FR . hhllr TR ) S
T

I I T T
7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 20 1.5 1.0 05 0.0 ppm

Seale: 02701 pommicm, 1822 Heter

W

TMS Bnawidih: 1.20 Hz

o
@
w
0.28
Lo
A
4.47
10.12
18.33
B.490
0.41
4.03
14.586
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- (=03 O PFPMNAMMOCOCORRRTMMOGY OO L - . [l o .
- & i W T O 04 O DD 0 ek el el e ] oo L mm =
IR = v /B A
Current Data Farameters
MAME 079805
EXENO 11
PROCRO 1
F2 - Bequisition Pacameters
Date_ 2023101%
Time 12.44 h
INSTRUM Avance Heo
] PROEHD Z162358_0004 ¢
POLEROG deptogpsp
TD 65536
1 ESOLVENT CDC13
HE 2048
os ]
SWH 35714.285 Hz
FIDRES 1.08991% Hz
AQ 0.59175040 sec
RG 101
oW 14.000 uses
DE 1B.00 usac
TE 298.2 K
| CHETZ 145.000000
| ol 2,00000000 sec
CH3, CH bz 000344828 sec
D1z 0.00002000 sec
Dl6 0.00020000 sec
TDO 1
SFOL 150. 9697225 MHz
NUCL 13¢
Pl 12.00 usec
Bl3 2000.00 usec
BLWD 0w
PLWL 117.19000244 W
| [ I SFHAM[S] Crpélcomp. 4
| N 1 M i " SFOALS 0.500
- g 1 e SPOFFES 0 Hz
b i N s = SFWE 25.78490885 W
._ SFO2 €00.3324013 HHz
HUCZ 1n
CHET1Z 1.5000000
CPDPRG [2 waltz6d
) 12.00 usec
Pl B.00 usac
P4 16.00 usec
PCEDZ BO.00 usee
FLW2 5.55990094 w
PLH12 0.05560000 W
CHZ, Cq GPHAM[1] SINE.10D
GPEL 31,00 &
GPHRAM[Z] SINE.100
GPEZ 31.00 %
GFHAM([3] SINE. 100
GPEZ3 31.00 %
Blé 1000,00 usec
F2 - Processing parameters
51 32768
5F 150. 9530980 HAz
WoW EM
) ]
LB 1.00 Hz
Ga ]
BC 1.40

T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 80 80 70 60 50 40 30 20 10 0 ppm
Scale: 5.959 pprmvem, 1050 Hzfcm
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14c

1-[6-Bromo-5-(2-methylphenyl)[1,3]thiazolo[4,5-b]pyridin-3(2H)-yl]ethanone (14c, 51 mg, 73%). *H
NMR (600 MHz, CDCls): § 2.20-2.23 (m, 3H), 2.57 (s, 3H), 5.36-5.43 (m, 2H), 7.21-7.23 (m, 1H),
7.28-7.32 (m, 2H), 7.34-7.37 (m, 1H), 7.67-7.69 (m, 1H) ppm; **C NMR (CDCls, 151 MHz): § 19.6
(CHs3), 24.8 (CHs), 49.8 (CHy), 114.6 (C), 125.5 (CH), 126.5 (C), 128.6 (CH), 129.1 (CH), 130.1 (CH),
133.8 (CH), 135.9 (C), 139.1 (C), 150.4 (C), 152.7 (C), 170.5 (C) ppm; HRMS (ESI, m/z): calcd. for

C1sH14BrN,OS, 349.0025 [M+H]+; found 349.0010.

3: W Detector: TAC: VWavel ength Range: (210 - 450)

2. 712e+2
Range: 2. 713e+2

i (1)
3 100%
3 348. 0( 98%
2. De+23 1.69
E: E
1. 0e+2]
o0 ——_—  Time
0.50 0.5 .00 1.25 1.50 1.75 2.00 2.25  2.50
Peak Number Time Mass Found Area %Total RTLogP
1 169 347.99 100.00 3.94
PeakID Time Mass Found
1 169 349
1:(Tine: 1.69) Combine (209: 215- 185: 197) 1: NB ES+
1. 4e+007
100 351.2
o % Esz.s 573.0
I:I|""|""|""|""|""|""'.|""|""|""||'rilz
200.0 400. 0 600. 0 800. 0 1000. 0
PeakID Time Mass Found
1 1.69 Not Found
1:(Tine: 1.69) Conbine (209: 215- 184: 197) 2: B ES-
2.6e+006
100 336.8
. 425, 2
’ 17.0 | 426.5
04 : T L T T T LI T T T T T —— m z
200.0 400. 0 600. 0 g00. 0 1000. 0
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5.36
2.57
2.56
2.55
2.53
2.21
2.13
2.17
2.16

- <
<

—1.58

1
1
—0.88

Current Data Parameters

NAME 079803
EXPNO 10
PROCKO 1
¥2 - Acquisition Parameters
Date_ 20231018
Time 7.26 h
INSTRUM Avance Neo
PROBHD  2162398_0004 (
PULPROG 2930
™ 131072
SOLVENT cocl3
NS a8
DS 0
| SWH 15625.000 Hz
FIDRES 0.238419 Hz
AQ 4.1943040 sec
RG 10.5463
X X L Y J X Y ! on 32.000 usec
17 16 15 14 13 12 " ppm o 10.00 usec
S 0SIRmmn, A0 D1 1.00000000 sec
T00 1
SFO1 600.3357031 MHz
KUC1 1H
PO 2.60 usec
P1 7.80 usec
PLW1 5.56960011 W
F2 - Processing parameters
£:34 131072
sF 600.3300160 MHz
WowW EM
S§5B o
LB 0.20 Hz
GB 0
PC 4.00
1
ﬁ 1
i
i L . L\ y :
ﬁ ] 1 i |
A L at e %
T T T T T T T T T T 1 I 1 I 1 T T T 1
9.5 9.0 8.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm

18.56
1

=l

Scale; 0.2701 pomiem, 1622 Hafer

— ¥

TMS Enewidth : 1.03Hz

29.47
3.08
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b 2e §ardshse @ 5338 z 8 g
£ ne f ERfERRs 3 334 3 i 9
I R\, % |
|
I
|
CH3, CH
I i [ 1 1 )
I .
CH2, Cq
T T T T T T T T T T T T T T T T T T I 1 T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 ppm

Secale: 6.959 ppmicm, 1050 Hzfcm

Current Data Parameters

HAME Q79803
EXFRO 11
PROCHO 1

F2 - Acguisition Farameters
Date_ 2023101%
Time 9.08 h
INSTRUN Avance Weo
FROBHD Z162398_D004 (
PULFROG deptggpsp

TD 65536
SOLVENT chCl3

Hs 2048

v [

BWH 35714.285 Hz
FIDEES 1.085913 He
AQ 0.9175040 sec
RG 101

oW 14.000 usec
DE 1E.00 usec
TE 298.2 K
CHST2 145.0000000

Dl 2.00000000 asc
o2 0.00344E828 aaec
P12 0,00002000 sec
D16 0.00020000 sec
0O 1

SF01 150.9697225 MHz
ROC1 13c

Fl 12.00 uses
P13 2000.00 usec
PLWO 0w
FLW1 117.19000244 W
SPHRM[S5] Crpélcomp. 4
SPORLS @500
SPOFFSS 0 Hz
SFHS 25.79499985 W
SFO2 600.3324013 MHzZ
HUC2 1H
CHST1Z 1.5000000
CPDPRG[2 waltzid

143 12.00 usec
3 B.00 usec
Fid 16.00 usec
PCPD2 BOD.00 usec
FLWZ 5.558555%4 W
FLW12 0,05560000 W
GEHAM[1] SINE.100

GPZ1 31.00 %
GEHAM[Z] SINE.100

GPZZ 31.00 %
GENAM[3] SINE.100

GPE3 31.00 %
Fl6 1000.00 wsec
FZ - Processing parameters
51 32768

&F 150.9530002 MHE
wow EM

588 ]

LB 1.00 Hz
GB 0

BC 1.40
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1.2.7. General procedure for the synthesis of N-acylated 6-methyl-2,3-dihydro[1,3]thiazolo[4,5-
b]pyridines 16a—f

The corresponding acyl chloride (0.31 mmol, 1.1 equiv) and triethylamine (0.09 mL, 0.63 mmol, 2.2
equiv) were added to a stirred solution of the corresponding 6-methyl-5-phenyl-2,3-
dihydro[1,3]thiazolo[4,5-b]pyridine 7a—c (0.28 mmol, 1.00 equiv) in absolute DCM (5 mL). The
resulting reaction mixture was stirred at room temperature for 30-120 min, followed by dilution with
DCM and water, and subsequent extraction and phase separation. The aqueous layer was thoroughly
extracted with DCM, and the combined organic layer was dried over anhydrous MgSQO,, filtered, and
concentrated under reduced pressure. The remaining crude product was purified via column
chromatography (gradient ethyl acetate/heptane) to afford the corresponding desired target compound
16a-f.

1.2.8. Characterization of N-acylated 6-methyl-2,3-dihydro[1,3]thiazolo[4,5-b]pyridines 16a—f

S~
CT
U
(6]
16a

1-(6-Methyl-5-phenyl[1,3]thiazolo[4,5-b]pyridin-3(2H)-yl)ethanone (16a, 150 mg, 94%). ‘H NMR
(600 MHz, CDCls): 8 2.32 (s, 3H), 2.68 (s, 3H), 5.32 (s, 2H), 7.33 (s, 1H), 7.36-7.39 (m, 1H), 7.42—
7.45 (m, 2H), 7.51-7.53 (m, 2H) ppm; *C NMR (CDCls, 151 MHz): § 19.7 (CHs), 24.8 (CH3), 49.2
(CH,), 124.1 (C), 125.9 (C), 127.9 (CH), 128.1 (CH), 129.0 (CH), 139.9 (C), 149.6 (C), 151.8 (C), 170.5
(C) ppm; HRMS (ESI, m/z): calcd. for C15H15N,0S, 271.0906 [M+H]*; found 271.0905.

3: W Detector: TAC. Wavel ength Range: (210 - 450) 3. 357et2
Range: 3. 358e+2
E 1(010]”/
3. Det2 270. 1(100%
3 1.59
2. 0e+2
< :
1.De+2-§
w0l = TimE
0.50 0.75 1.00 1.25 1.50 1.75  2.00 2.25  2.50
Peak Number Time Mass Found Area %Total RTLogP
1 158 270.08 100.00 3.46
Peak D Time Mass Found
1 159 271
1:(Tine: 1.59) Conmbine (197: 203- 168: 181) 1: NB ES+
2. Te+007
100 271.3
- 3 EH.S
- 777777 Mz
200.0 400. 0 600. 0 800.0 1000. 0
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| Current Data Parameters
HAME 0E0412Z
EXPHOC 10
FROCHD 1
F2 - Acquisition Parameters
Date_ 20231021
Time 11.30 h
IHSTRUM Avance Heo
PROBHD ~ Z162398_0004 [
POLPROG T zqi0
O 131072
SOLVEMT coold
HE a
s [3
SWH 15623.000 Bz
FIDRES 0.23641% Hz
o S o AR 4.1942040 sac
G 12.7
: ! ' _ T ' J T ! i 32.000 usec
17 16 15 14 3 12 1 ppm Is 1600 wace
SCabe: ELTER Domicm, 084 oo o1 1.00000000 sec
TOD 1
SFOL €00.3357031 MHz
| HUEl 1K
PO 2.60 usac
[~ Pl 7,80 usac
ﬁ.\l LWL 5.56560011 W
FZ = Frocessing parameters
a1 131072
aF £00.3300157 MHz
WOW EM
558 o
LE 0.20 Hz
GB 0
FC 4.00

S St The M/ WA \k\

1
..l_I:iF.\Li_
T T T T T
0.5 0.0 ppm

T T
9.5 9.0 8.5 80 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 16
‘Scabe: 02701 pomiom, 1E2 2 Hakom

Y T

TMS linewiotn :  0.90 Hz

i

4
32.10
0.41
19.35%

540



2 £eq 332 328 & $25% 59225355530 85223850N8 8
5 RIIRRANRIAAANIARNRARAY Ege 5 5833 unmnnnné.\u% _ﬂ
Surrent Data Payameters
HAME 060412
EXPHO 11
EROCHO 1
FZ - Acguisition Parameters
| Date_ 20231021
Tima 13.12 h
INSTROM Awvance Heo
FROBHD  Z16Z308_0004 |
FULFROG deptggpsp
™ 65536
SOLVENT CDC13
HE 2048
os 0
SWH 35714,285 Hz
FIDRES 1.085913 Hz
A 0, 5175040 sec
R 101
o 14.000 us=c
DE 1B.00 uses
TE 298.2 K
euare 145. 000000
ol 2.00000000 sec
CH3, CH D2 0.0034482E sec
D12 0.00002000 sec
016 0.00020000 sec
0O 1
SFOL 150, 9657225 MEz
WUCL 130
Fl 12,00 usec
P13 2000.00 usec
FLWD 0w
PLWL 117, 19000244 W
SPHAM([S] Crpiloomg .4
SEOALS 0.500
LEOFFSS 0 Hz
SEWS 25.78499965 W
\ sraz 600.3324013 MHz
HICE 1H
1 1 e ] ey om Fprnn | CHET1Z 1.5000000
CPOPRG (2 waltzed
_ 2] 12,00 usec
e3 4,00 usec
P4 16,00 usec
PCPD2 B0.00 uses
FLN2 5.55999994 W
PLW12 0.05560000 W
CHZ, Cg GFRAM[1] SINE. 100
GrEl 31.00 %
GFHAM([2] SINE. 100
GFE2 31.00 %
GENEM[3] SINE, 100
GEZ3 31.90 %
PlE 1000.90 uwses
F2 - Processing paramatars
51 J2TER
aF 150, 8530886 MHz
WD =
358 o
LE 1.00 Hz
GE o
FO 1.40
T T T T T T T T
220 170 150 80 60 50 40 30 20 10 0 ppm

Seale: 6.950 ppmicm, 1050 Halemn
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16b
2-Methyl-1-(6-methyl-5-phenyl[1,3]thiazolo[4,5-b]pyridin-3(2H)-yl)propan-1-one  (16b, 130 mg,
72%). *H NMR (600 MHz, CDCl3): § 1.20 (d, J = 6.7 Hz, 6H), 2.32 (s, 2H), 4.15-4.19 (m, 1H), 5.32 (s,
2H), 7.33 (s, 1H), 7.37-7.39 (m, 1H), 7.43-7.45 (m, 2H), 7.51-7.53 (m, 2H) ppm; *C NMR (CDCls,
151 MHz): § 19.2 (2 x CHg), 19.7 (CHs), 32.6 (CH), 49.6 (CH,), 124.3 (C), 125.8 (C), 127.8 (CH),
128.0 (CH), 129.0 (CH), 132.9 (CH), 139.9 (C), 149.4 (C), 151.8 (C), 177.9 (C) ppm; HRMS (ESI,
m/z): calcd. for C17H19N,0S, 299.1218 [M+H]"; found 299.1218.

3 UV Detector: TAC: Vével ength Range: (210 - 450) 4, 235e+2
Range: 4. 236e+2
(1)
100%
208, 1(100%)
3. Oe+2 1.80
2 2.0es2
1. De+2
0. 04, — — —— Ti me

"0.50 075 100 1.25 1.50 1.75 2.00 225 250
Peak Number Time Mass Found Area®Total RT LogP
1 180 2981 100.00 4 46

Peak ID Time Mass Found

1 180 209
1:(Time: 1.80) Combine {224 230-19% 211) 1: WS ES+
2. 7e+007
100 299, 3
w % Etm.at
U T 1 T T T Il-r11
200. 0 400. 0 600.0 200. 0 1000. 0
Peak ID Time Mass Found
1 1.0  HNot Found
1:(Time: 1.80) Combine {223 229198 211) 2: NS ES-
1. 1e+006
116. 9
100
200, 0
-
0 | 14‘."9 28.5 L;IHW .| 49:?.'9 mz
P I TSI v et paa o W I e LT

S42




e O @ o oe o D - ey AN E O G S E 2
B e e e R R R i - nnn AHNAANAITSS I~
I ol e o R MHM 111111”“MNH T
Current Data Parameters
HANE 0EQ413
EXFNO 10
FROCHD 1
P2 - Roquisition Parameters
Date 20231021
Time" 13.17 h
INSTEDM hvance Neo
PROBHD 2162398 _DO004 |
EULPROG zg30
T 131072
SOLVENT CDC13
WS []
D3 ]
SWH 15625.000 Az
— FIDAES 9.238419 Hz
AR 4.1943040 sec
T T T T B 12.7
oW 32.000 usec
14 uw 12 1 Ppm Wm wmwam Mudn
Sesl 05152 cemfn, 300.3 Heer i1 1.00000000 =sec
I 00 1
SFOL £00. 3357031 MMz
HoCl 1H
FD 2.60 uwsec
Pl 7.80 usec
FLWL 5.56960011 W
F1 = Frocessing parameters
s 131072
aF 600, 3300164 MAZ
WoW M
558 [
LB #.20 Hz
GR 0
BC 10.00

I
.0 ppm

T
2.0 1.5 1.0
Geak 1270 ppmicm, 1622 Hafom

T
0 25 05 0

THS linawidih : 1.10 Hz

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3

26.05
5.00
10.22
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Current Data Parameters
i HAME 080413
EXEND 11
EROCHD 1
F2 - Acquisition Fazameters
Date_ 2h231021
Time 15.00 b
INSTROM Avance Neo
FROBED  E162390_0004 |
PULFROG deptggpsp
™D 65536
SOLVENT CDCl3
NS 2048
os 0
SWH 35714,26% Hz
| PIDRES 1.069%13 Hz
AQ 0.9175040 sec
G 101
T 14.000 usec
DE 14,00 usec
TE 250.1 K
CHAT2 145. 0000000
D1 2.00000000 sec
CH3, CH 02 0.00344628 sec
D12 0.00002000 sec
D16 0.00020000 sec
oo 1
SFOL 150. 8697225 MHz
HOCL iic
Fl 12.00 usec
P13 2000.00 usec
FIM0 LR
FIAL 117.18000244 W
SFHAM[S] Crpéfcomp. 4
SFOALS 0.500
EFOFFS5 0 Hz
EFWS 25.70499985 W
SFO2 £00.3324013 MHz
1 o2 1H
CHET1Z2 1.5000000
CEDERE [2 waltzed
Bg 1200 usac
23 E.00 usac
] 16,00 usec
PCPDR 80,00 usec
FLWZ 555989904 W
PLW1Z 0. 05560000 W
CHZ, Cg GPRAM[1] SINE.100
GEZL 31.00 &
GENAM (2] SINE. 100
| N | T 1 | GPZ2 31.00 &
I GEHRM[3] SINE.100
GPE3 31.00 %
_ _ P16 1000, 00 uses
F2 - Processing parameters
81 32768
SF 150. 9531001 MAZ
WOW EH
558 0
LE 1,00 Bz
GE [
BC 1.40
T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 [0 80 70 50 30 20 10 0 ppm

Scale: 6 859 ppmicm, 1050 Hzlem
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16¢c

1-[5-(2-Fluorophenyl)-6-methyl[1,3]thiazolo[4,5-b]pyridin-3(2H)-yl]ethanone (16¢, 150 mg, 84%). *H
NMR (600 MHz, CDClg): 8 2.16 (d, J = 2.2 Hz, 3H), 2.61 (s, 2H), 5.32 (s, 2H), 7.12-7.15 (m, 1H),
7.21-7.24 (m, 1H), 7.34 (s, 1H), 7.37-7.49 (m, 2H) ppm; *C NMR (CDCls, 151 MHz): § 18.41 (CHa),
18.44 (CHs), 24.7 (CHs), 49.3 (CHy), 115.7 (CH), 115.8 (CH), 124.09 (CH), 124.12 (CH), 125.2 (C),
127.8 (C), 129.9 (CH), 130.0 (CH), 131.37 (CH), 131.40 (CH), 132.1 (CH), 147.0 (C), 149.6 (C), 158.9
(C), 160.6 (C), 170.6 (C) ppm; HRMS (ESI, m/z): calcd. for C1sH14FN,OS, 289.0811 [M+H]*; found
289.0806.

3: W Detector: TAC: Wommlerngth Bange: (210 - 450) 2.515=+2
REange: 2.513e+2
1y _
1004
266 .1
2. Det2 1. 58
1.0et2
T T T T e e e e e et T Time
b. 50 075 1.00 1.325 1.50 1.75 200 225 2_50
Paaik Humbsr T Mass Found A ddotal RT LogF
1 158 LEEOTIE 100000 342
Pasailc 1D T e Mass Found
1 158 e
l: {Time: 1.56) Combire (213:220-1591:204) 1:ME Es+
B.let+007
n
100 280.3
} rgn.s
o
311.3
o T T '|I-. T T T T T T |III.I'!
200.0 400.0 EOD. D EO0. 0 looo.c
Paaic ID Tims Mass Found
1 152 ot P
1: {Time: 1.58) Combire (213:219-180:204) 2:ME EE-
1. E=+D05
100 275.3
- 117.1 265.4 [277.3
] 171.4 s
E I| II Il'll II T T T T I"llll 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 |m||.!
2000 400.0 EDD. D B0 . D lpo0.0
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8.10
T.AD
740
T.3%
T.39
¥.39
T.38

Z;
§

T.34

T.14
T-12

_—5.43
= s.40
——5.32

3.48

—2z.88

—.72
— .1

-0.00

Current Data Parameters

TS Bnawidih 104 Hz

h

usac
usec
B
BEs

LLES
usec

ugac
W

Mtz

Hz

HAME oE0414
EXFHC i
EROCHO 1
F2 - Acquisition Farameters
Date_ 20231021
Tima 15.04
ﬂ\ IRSTRUN Mvance Heo
FROBHD 2162398 D004 |
FULFROG =g30
TD 131072
SOLVENT CDC13
Hg ]
=3 n
SWH 15625, 000
FIDRES 0. 236419
HQ 4.1943040
RG 12.7
— y _ ! ! _ o 32.000
16 15 14 12 11 ppm oE 1000
ﬁll Soala; 05758 pamicm, 300.3 Haon = Lonnsans
TDO 1
SFOL 600.3357031
HUCL 1H
ED 2.60
i P1 .60
ELWL 5.56960011
Fi = Procegging paramators
81 131072
sF alh. 3300126
wWowW EM
ES8B L]
LB o.20
GB o
PC 4.00
- - iﬁl\ﬁ\ S \
1 " —
1 : " i i I Ceidowt h
T I T T T ! I T T T T 1 T 1
9.0 8.5 8.0 7.0 6.5 6.0 55 50 4.5 4.0 3.5 2.5 2.0 1.5 1.0 0.5 0.0 ppm
Scalle: 1370 pomicm, 182 2 Moo
| | = - | = ] sl r- ur |
e 4 U - il (al ﬁfu n-u l .I“ ..J ?.w_\
w 5 ~ B = = - =R = -
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2 aa T B EEEE R oo - o wo
1 1 3] riGm t & =7
2 38 5 ARARIRANASRA e @ = wn
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Current Dats Parametera
HAME 080414
EXFNOD 11
EROCHO 1
F2 - Acguisition Parameters
Date_ 20231021
Time 16.47 b
INSTRUM Awance Meo
FROBHD Z162398_0004
PULFROG deptggpsp
TD 63536
SOLVENT €DC13
Ha 2048
! D5 0
SWH 35714.28% Hz
FIDRES 1.0B5913 He
AQ 0.9175040 sec
BG 101
& 14.000 usec
OE 18,00 usec
TR 298.1 K
CHET2 145.0000000
pl 2.00000000 sec
CH3, CH o2 0.00344828 sec
D12 0.00002000 sec
Dlg 0.00020000 sec
TDO 1
i r i1 i i SFOL 150. 9697225 MAz
L HOCL iic
— _ Pl 12,00 usac
P13 2000, 00 usec
FLWD 0w
PLWL 117.15%000244 W
SFNRM[5] crpélcomp. 4
SFOALY o.300
SEOFFSS 0 Bz
BEWS 25.TB493965 W
SFOZ 600.3324013 HHz
ROCZ 1H
CHET12 1.5000000
CPDPRG([2 waltezsd
B0 12.00 usec
B3 4.00 usec
[} 16.00 usec
FCPD2 BO.00 usec
PLWE 5.55505204 W
ELW12 0.05560000 W
CHZ, Cg SFMAM[1] SINE. 100
Grzl 31.00 %
GFHAM[2] SINE. 100
GFLZ 31.00 %
GFMAM[3] SINE. 100
GFE3 3L.00 %
ElG 100090 wsec
F2 - Processing parameters
&1 IZTER
5F 1309530952 MHz
WoW EM
S3B 1]
LB 100 Hz
GB ]
BC 1.40

T I T T T T T T T
220 210 200 1%0 180 170 180 150 140 130 120 110 100 g0 80 70 60 50 40 30 20 10 0 ppm
Scaler 6.958 ppmicm, 1050 Hz/om
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16d

1-[5-(2-Fluorophenyl)-6-methyl[1,3]thiazolo[4,5-b]pyridin-3(2H)-yl]-2-methylpropan-1-one (16d, 109
mg, 75%). *H NMR (600 MHz, CDCls): 5 1.15 (d, J = 6.7 Hz, 6H), 2.15 (d, J = 1.9 Hz, 3H), 4.08-4.11
(m, 1H), 5.32 (s, 2H), 7.13-7.16 (m, 1H), 7.22-7.25 (m, 1H), 7.34 (s, 1H), 7.36-7.41 (m, 2H) ppm; **C
NMR (CDCls, 151 MHz): § 18.40 (CHa), 18.43 (CHs), 19.1 (2 x CHs), 32.5 (CH), 49.7 (CH), 115.6
(CH), 115.8 (CH), 124.08 (CH), 124.10 (CH), 125.3 (C), 127.66 (C), 127.7 (C), 127.8 (C), 129.86 (CH),
129.9 (CH), 131.38 (CH), 131.40 (CH), 132.2 (CH), 147.1 (CH), 149.4 (CH), 159.0 (C), 160.6 (C),
177.9 (C) ppm; HRMS (ESI, m/z): calcd. for C17H1sFN,OS, 317.1124 [M+H]"; found 317.1109.

3: W Detector: TAC: Wavelength Range: (210 - 450) 8.437et1
Range: 8.44%e+1
(1)
8. De# 100%
316. 1(100%
6. Det 1.78
2 4.0ev
2. 0et1
0.50 0.75 1.00 1.26 1.50 1.75  2.00 2.25  2.50
Peak Number Time Mass Found Area %Total RT LogP
1 1.78 316.10 100.00 437
Peak ID Time Mass Found
1 178 a7
1:(Tine: 1.78) Conmbine (221:227-196: 209) 1: ME ES#
1. 1e+007
100 317.3
& 3 E13.3
' 200.0 ' 400.0 ' 600.0 ' 800.0 ' 1000. 0
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oMM, o
Ol e =
Lol ol T S .

o m
Arocoo
L

<

=0, 00
-0.01

2.18
2.16
2.18
1.56
1.26
1.28
1.2%
1.1B
1.18
1.17
117
1.16
1.15
1.14
1.12
0-01

<
/
\
<

1 Current Data Parameters
HAME 080415

EXERO 10
PROCHD 1

FI - Aocquisition Parameters

13.139

4.50

Date_ 20231021
Time 16.51 h
INSTRUM Avance Heo
FROBRD ~ Z162398_0004 |
FULPROG =gi0
TD 131072
SOLVENT enels
HE B
DS ]
SWH 15625.000 Hz
FIDRES 0.236419 Hz
AQ 4.1943040 sac
RG 12,7
! ) Y ) ! ) L o 32.000 uses
17 16 15 14 13 12 1 ppm | DE wmmgw usec
Eeale Eamim, i TE . K
i P DL 1.00000000 =ec
TOO 1
SFO1 €00.3357031 MH=
HUCL 18
ED 2. 60 uses
FL T.00 uasec
FLWL 5.56960011 W
P2 - Predessing parametars
ar 131072
5F 600, 3300144 MHz
WoW EM
8BB 1]
Le 0.20 H=z
[=i:] [}
| BC 1.00
(]
1
— |.I\.\_ i P
- . - J il s J
I T T T T T T T T T T I T T 1 I | 1 Ll
8.5 9.0 8.5 8.0 7.5 7.0 6.5 5.5 50 45 40 35 3.0 1.0 0.5 0.0 ppm

Scale: 02701 pomiom, 962 2 Hziow

N

TMS Enawidih : 1.10Hz

o

~ o
14.04

oM

=4

-

n
EENL]

549
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£ oo =) Aemmm®eomeo-a s Mo m oo rammo o
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7 T == R EE LR Aenw o oo ooom e o
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Current Data Parameters
HAME 080415
EXEHD 1
BROCHO i
F2 = poquisiticon Parameters
Date_ 20231021
Time 1B.33 h
IHSTRUM Avance Heo
PROBED 2162358 0004 |
FULFROG deptagpsp
™ E5536
AOLVENT ©oela
HE 2048
oS 0
GWH 35714.265 Hz
FIDRES 1.089513 Hz
AQ 0.9175040 gac
RG 101
= 14.000 usac
DE 18.00 uzagc
TE 298.1 E
i CHaT2 143, 0000000
Bl 2, 00000000 sac
CH3, CH o2 0.00344828 sec
1 ol2 0.00002000 sec
DlE 0.00020000 sgec
TDOD 1
SFO1 150. 9697225 MHz
1 HUC1 13C
Pl 12.00 waes
P13 Z000.00 usec
TPLED aw
PLH1 117.19000244 W
SPHAM (5] crpiicomg .4
I SPOALS 0.500
SPOFFSS 0 Hz
SENS 29.76459585 W
SFO2 6003324013 mAz
HUC2 1H
] L] [ [ 1 1 I CHST1Z 1.5000000
_ T CPDPRG [2 waltzid
_ J _ _ 20 12,00 uses
3 B.00 usec
P 16.00 uzec
FCEDZ 80,00 uaac
PLHZ 5.5303535854 W
PLH1Z 0. 05560000 W
CH2, Cg GPRAM[1] ETHE. 100
GPEL 21.00 %
GPHRM (2] EINE.100
GEZ2 31.00 %
GENAM([3] SINE.100
GPE3 31.00 &
rla 1000.00 usec
FI - Processing pacametars
5L 32768
3F 150.9530961 MHz
WO EH
53D 0
LE 1.00 Hz
GE ]
BO 1.40

T T T T T T T T T T T T T 1 T T I T T T T T I

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
Scale: 6.059 ppmicm, 1050 Hzlem
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16e

1-[6-Methyl-5-(2-methylphenyl)[1,3]thiazolo[4,5-b]pyridin-3(2H)-yl]ethanone (16e, 150 mg, 84%). *H
NMR (600 MHz, CDCls): § 2.02 (s, 3H), 2.14 (s, 3H), 2.57 (s, 3H), 5.33 (s, 2H), 7.13 (d, J = 7.2 Hz,
1H), 7.22-7.31 (m, 3H), 7.34 (s, 1H) ppm; *C NMR (CDCls, 151 MHz): § 18.5 (CHs), 19.6 (CH3), 24.6
(CHs), 49.2 (CH,), 124.2 (C), 125.6 (CH), 126.7 (C), 127.9 (CH), 129.0 (CH), 130.2 (CH), 132.2 (CH),
135.9 (C), 139.5 (C), 149.3 (C), 152.8 (C), 170.6 (C) ppm; HRMS (ESI, m/z): calcd. for C16H17N20S,
285.1062 [M+H]*; found 285.1066.

3: UV Detector: TAC: Wavelength Range: (210 -~ 450) 2.842e+2
Range: 2.842e+2
(1) _
96% |
284.1
2.0e+2 Lo
2
1.0e+2-
- - - —— T Ny —r et ————— 7 ————— Time
0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50
Peak Number Time Mass Found Area %Total RT LogP
1 165 2840983 96.30 375
2 173 284.0983 1.88 415
3 183 Not Found 1.82 468
Peak ID Time Mass Found
1 1.65 285
1: (Time: 1.65) Combine (223:230-201:215) 1:MS ES+
8.9e+007
= 285.3
1003 | 286.3
» 3 .307.3 571.3
03+ . — A o — 1= 1 1 v v + mfZ
200.0 400.0 600.0 800.0 1000.0
Peak ID Time Mass Found
1 165 Not Found
1:(Time: 1.65) Combine (223:230-201:214) 2:MS ES-
2.5e+005
271.3
100n1y.0 w
*® 1 265.3
i 1450 i 323-4 391.2
o A . e ————————— 1+ + 1 mnfZ
200.0 400.0 600.0 800.0 1000.0

S51




s
ot el 0 0 [ D W O 4 o - Frew mmwo w0 e ma S
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I Current Data Parameters
HRME 080416
EXEND 10
PROCHO 1
I F2 - Acguisition Farameters
pate_ 20231021
Time 18.37 h
INSTREOM Avance Heo
PROBHD  2162398_0004 (
FULFROG T =zg3d
D 131472
SOLVENT cocLI
! e a
os a
SWH 15625, 000 He
FIDRES 0238419 Hz
AQ 4.1843040 sec
RS 12.7
T T T T T T T T o 32.000 usec
17 16 15 14 13 12 1 ppm bR 10.00 uses
Seaie: 1LB1R2 ppmtcm, 3081 Hater oL 1.00000000 see
DO 1
zrOL 600.3357031 MHz
ﬁ. HDZL bt
FO 2.60 uses
Fl .80 usac

_\L|. PLWL 5.86850011 W

FZ = Processing parameters

-1 4 131072
sF 6003300146 MHz
wWow 5
598 o
LB 0.20 Hz
GB o
EC 4.00

7 ] T f \f

T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 20 1.5

1.0 0.5 0.0 ppm
Scale: 02701 pomiem, 162.2 Ma'en
g i IR jﬂt Jﬂ

THES inewicih - 0.82 Hz
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2 28 D ERNRSFRY o @ wn -]
I B NN 177% % | | W/ |
i
1
CH3, CH
1 (B [ i ] 1 | __ _ L
| .
CH2, Cg 7 7
T T T T T T T T T T I I T T T T T T I 1 1 T
220 210 200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 30 20 10 0 ppm

Scale: 6959 ppmicm, 1050 Hzlem

Current Data Parameters

h

Hz
Hz
sec

usan

=

Bec
sac
sac
sec

=m
o

MEHz

usec
usec
uasc
usec

W
®
%
L]
usec

MHz

Hz

HAEME Q60416
EXEHD 1L
PROCHC 1
F2 - Acgquisition Parameters
Date_ 20231021
Tima 20.20
THSTROM Avance Heo
FROBHD  B1623098_0004 {
FULFROG deptggpsp
TD 63536
SOLVENT COCL3
HE 2048
bs ]
SWEH 35714, 285
FIDRES 1.085913
g G.9175040
FG 101
e 14.000
DE 18.00
TE 298.1
CHETZ 145.0000000
ol 2.00000000
bz 0.00344928
D12 0.0000E000
DLE 000020000
T 1
SFO1 150, 5657225
HOCL 13c
Fl 12,00
F13 2000.00
FLWD ]
FLW1 117.1%000244
SENAM[S] Crpéldcomp. 4
SPOALS ¢.500
SPOFFSS a
SEWS 25.784 99985
SFOZ 600.3324013
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16f

2-Methyl-1-[6-methyl-5-(2-methylphenyl)[1,3]thiazolo[4,5-b]pyridin-3(2H)-yl]propan-1-one (16f, 145
mg, 74%). *H NMR (600 MHz, CDCls): § 1.10 (d, J = 6.7 Hz, 6H), 2.01 (s, 3H), 2.13 (s, 3H), 5.33 (s,
2H), 4.08-4.12 (m, 1H),5.33 (s, 2H), 7.12 (d, J = 7.2 Hz, 1H), 7.23-7.31 (m, 3H), 7.34 (s, 1H) ppm; **C
NMR (CDCls, 151 MHz): § 18.5 (2 x CH3), 19.5 (CH3), 32.3 (CH3), 49.7 (CH,), 124.4 (C), 125.6 (CH),
126.6 (C), 127.9 (CH), 129.0 (CH), 130.1 (CH), 132.2 (CH), 135.8 (C), 139.6 (C), 149.1 (C), 152.9 (C),
178.0 (C) ppm; HRMS (ESI, m/z): calcd. for C1gH2:N,0S, 313.1375 [M+H]*; found 313.1363.

3: UV Detector: TAC: Wavelength Range: (210 - 450)

1y
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1.2.9. Characterization of borylated compounds 17a—e and side product 17f

H,B
N

/N
I

17a
In a dedicated additional synthesis complementing the optimization work outlined in Table 1 of the
Main Manuscript, 6-methyl-5-phenyl[1,3]thiazolo[4,5-b]pyridine (15a, 3.07 mmol, 1.0 equiv) was
dissolved in absolute toluene (10 mL) in a flame-dried round-bottom flask under argon. Ammonia
borane (285 mg, 9.20 mmol, 3.0 equiv) and B(CsFs)3 (79 mg, 0.15 mmol, 0.05 equiv) were added to the
solution and the resulting reaction mixture was stirred at a temperature of 45 °C for 5 h and concentrated
thereafter under reduced pressure. The remaining crude product was purified carefully via column
chromatography (gradient ethyl acetate/hexane) to afford the borylated 2,3-dihydro[1,3]thiazolo[4,5-

b]pyridine 17a.
3-Boryl-6-methyl-5-phenyl-2,3-dihydro[1,3]thiazolo[4,5-b]pyridine (17a, 49 mg, 11%). *H NMR (400
MHz, CDCls): & 1.63 (br s, 2H), 2.15 (s, 3H), 4.69-4.72 (m, 2H), 7.10-7.12 (m, 1H), 7.31-7.38 (m,
2H),7.39-7.48 (m, 3H), 7.21-7.24 (m, 1H) ppm; HRMS (ESI, m/z): calcd. for C14sH1sBN.S [M]*
254.1049; found 254.1042.
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17b

In a dedicated additional synthesis complementing the optimization work outlined in Table 1 of the
Main Manuscript, 6-methyl-5-(2-fluorophenyl)-[1,3]thiazolo[4,5-b]pyridine (5, 3.07 mmol, 1.0 equiv)
was dissolved in absolute toluene (10 mL) in a flame-dried round-bottom flask under argon. Ammonia
borane (285 mg, 9.20 mmol, 3.0 equiv) and B(CsFs)3 (79 mg, 0.15 mmol, 0.05 equiv) were added to the
solution and the resulting reaction mixture was stirred at a temperature of 45 °C for 5 h and concentrated
thereafter under reduced pressure. The remaining crude product was purified carefully via column
chromatography (gradient ethyl acetate/hexane) to afford the borylated 2,3-dihydro[1,3]thiazolo[4,5-
b]pyridine 17b together with inseparable impurities that may have emerged from further azaboretidine
structures.

3-Boryl-6-methyl-5-(2-fluorophenyl)-2,3-dihydro[1,3]thiazolo[4,5-b]pyridine (17b, 78 mg, 83% purity,
18%). *H NMR (400 MHz, CDCls): § 1.77 (s, 3H), 2.40-2.65 (br. d, 2H), 5.05-5.12 (m, 2H), 6.89-6.91
(m, 1H), 7.08-7.25 (m, 3H), 7.32-7.48 (m, 1H) ppm; HRMS (ESI, m/z): calcd. for C13H1,BFNS [M]"
258.0798; found 258.0805.
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17c

In a dedicated additional synthesis complementing the optimization work outlined in Table 1 of the
Main Manuscript, 6-methyl-5-(2-methylphenyl)[1,3]thiazolo[4,5-b]pyridine (15c, 3.07 mmol, 1.0
equiv) was dissolved in absolute toluene (10 mL) in a flame-dried round-bottom flask under argon.
Ammonia borane (285 mg, 9.20 mmol, 3.0 equiv) and B(CeFs)s (79 mg, 0.15 mmol, 0.05 equiv) were
added to the solution and the resulting reaction mixture was stirred at a temperature of 45 °C for 5 h and
concentrated thereafter under reduced pressure. The remaining crude product was purified carefully via
column chromatography (gradient ethyl acetate/hexane) to afford the borylated 2,3-
dihydro[1,3]thiazolo[4,5-b]pyridine 17c.

3-Boryl-6-methyl-5-(2-methylphenyl)-2,3-dihydro[1,3]thiazolo[4,5-b]pyridine (17c, 61 mg, 12%). ‘H
NMR (400 MHz, CDClz): 6 2.03 (s, 3H), 2.31 (s, 3H), 2.51 (br s, 2H), 5.11-5.15 (m, 2H), 6.87-6.89 (m,
1H), 7.10-7.18 (m, 3H), 7.21-7.24 (m, 1H) ppm; HRMS (ESI, m/z): calcd. for C1H:1sBN,S [M]*
254.1049; found 254.1042.
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17d

6-Bromo-5-(2-methylpheny)[1,3]thiazolo[4,5-b]pyridine (3.07 mmol, 1.0 equiv) was dissolved in
absolute toluene (10 mL) in a flame-dried round-bottom flask under argon. Ammonia borane (285 mg,
9.20 mmol, 3.0 equiv) and B(CsFs)3 (79 mg, 0.15 mmol, 0.05 equiv) were added to the solution and the
resulting reaction mixture was stirred at a temperature of 45 °C for 5 h and concentrated thereafter under
reduced pressure. The remaining residue was redissolved in acetonitrile, formic acid was added, and the
reaction mixture was stirred at room temperature for 2 h. The phases were separated via phase separator
and the organic layer was concentrated under reduced pressure. The remaining crude product was
purified via column chromatography (gradient ethyl acetate/hexane) to afford the desired substituted 6-
bromo-2,3-dihydro[1,3]thiazolo[4,5-b]pyridine 13c. As this reduction was subject to a detailed
optimization, borylated intermediates 17d, 17e and arylated side product 17f could be isolated in several
cases depending on the reaction conditions.

3-Boryl-6-bromo-5-(2-methylphenyl)-2,3-dihydro[1,3]thiazolo[4,5-b]pyridine (17d, 179 mg, 29%). *H
NMR (600 MHz, CDCls): 6 2.14 (s, 3H), 2.51 (brs, 2H), 5.11-5.14 (m, 2H), 7.01-7.05 (m, 1H), 7.10—
7.12 (m, 1H), 7.22-7.25 (m, 2H), 7.30-7.34 (m, 1H) ppm; **C NMR (CDCls;, 151 MHz): § 19.4 (CHa),
56.8 (CH2), 104.0 (C), 125.6 (CH), 128.3 (CH), 128.9 (CH), 129.0 (CH), 129.7 (CH), 131.0 (C), 136.3
(C), 136.4 (C), 144.3 (C), 157.5 (C) ppm; HRMS (ESI, m/z): calcd. for C13H12BBrN,S [M]" 317.9997;
found 317.9982.
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Br
4-[6-Bromo-5-(2-methylpheny)[1,3]thiazolo[4,5-b]pyridin-3(2H)-yl]-1,3,2,4-diazadiboretidin-2-
amine (17e, 106 mg, 9%). *H NMR (600 MHz, CDCls): § 2.12 (s, 3H), 1.90-2.40 (br m, 2H), 2.62-2.78
(br d, 1H), 3.24-3.41 (br d, 1H), 5.17-5.19 (m, 1H), 5.31-5.35 (m, 1H), 6.99-7.03 (m, 1H), 7.22-7.28
(m, 2H), 7.31-7.36 (m, 1H), 8.16-8.17 (m, 1H) ppm; *C NMR (CDCl3, 151 MHz): & 19.4 (CH3), 55.5
(CHy), 104.3 (C), 125.8 (CH), 128.4 (CH), 128.9 (CH), 129.2 (CH), 129.7 (CH), 130.0 (C), 135.8 (C),
136.4 (C), 144.3 (C), 157.3 (C) ppm; HRMS (ESI, m/z): calcd. for C13H14B2BrNsS [M]* 373.0339; found
373.0352.
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17f

5-(2-Fluorophenyl)-6-pentafluorophenyl-2,3-dihydro[1,3]thiazolo[4,5-b]pyridine (17f, 24 mg, 2%). *H
NMR (400 MHz, CDCls): 8 2.20 (s, 3H), 4.55 (s, 2H), 6.58 (br. s, 1H, NH), 7.16-7.18 (m, 1H), 7.21-

7.31 (m, 4H) ppm; HRMS (ESI, m/z): calcd. for CH;, FNLS [M]" 394.0563; found 394.0552.
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2. Biology and biochemistry

2.1.1n vivo greenhouse screening

Seeds of mono- and dicotyledonous weed plants and crop plants were sown in plastic or organic planting
pots in sandy loam and covered with soil (replicates: n = 10, i.e., 10 monocotyledonous weed seeds were
grown per pot or n = 5, ie., 5 dicotyledonous weed seeds were grown per pot). The 2,3-
dihydro[1,3]thiazolo[4,5-b]pyridines described above (e.g., 7a—c, 13a—c, 14a—c, 16a—f, and 17a-b),
formulated in the form of wettable powder (WP) , were applied to the surface of the covering soil as
aqueous suspension or emulsion, with the addition of 0.5% of an additive at an application rate of 600
L of water/ha (converted). Following treatment, the pots were placed in a greenhouse and kept under
optimum growth conditions for the test plants. The test plants were placed in the greenhouse for ca. three
weeks under optimum growth conditions, and then the effect of the preparations was assessed visually
in comparison to untreated control plants (herbicidal effect: 100% = plants died off, 0% = as untreated
control plants). Efficacy values were given based on a rating scale by final visual experts’ assessment of
green mass, i.e., 5 > 90% inhibition, 4 = 70-89% inhibition, 3 = 50-69% inhibition, 2 = 40-49%
inhibition, 1 = 21-39% inhibition, and — < 20% inhibition. Advanced screening was carried out with
or as emulsifiable concentrate formulations, three replicate pots, and a standardized number of seeds per
pot depending on the plant species (10 seeds for corn and wheat spectrum). The harmful plants and crops
used in greenhouse tests were the following species: Alopecurus myosuroides (ALOMY), resistant
Alopecurus myosuroides (ALOMY R, origin: Germany), Apera spica-venti (APESV), Brachiaria
platyphylla (BRAPP), Bromus tectorum (BROTE), Echinochloa crus-galli (ECHCG), Digitaria
sanguinalis (DIGSA), Eleusine indica (ELEIN), Glycine max (GLXMA), Lolium rigidum (LOLRI),
Lolium sp. (LOLSS), resistant Lolium sp. (LOLSS R, origin: France), Poa annua (POAAN), Setaria
viridis (SETVI), Sorghum halepense (SORHA), Triticum aestivum (TRZAS), and Zea mays (ZEAMX).

S67




2.2.Biochemistry

2.2.1. LpFAT A expression and purification

The fat a03 gene from Lemna paucicostata, in which the N-terminal amino acids representing the
chloroplast transit peptide were replaced by an N-terminal 6xHis-tag, was cloned into a pET24 vector
[1]. The LpFAT A protein was expressed in E. coli BL21Star(DE3) cells. 5 mL of an overnight culture
of E. coli cells grown in LB medium with 100 pg/mL carbenicillin were used to inoculate 0.5 L of
autoinduction medium containing 100 pg/mL carbenicillin [2]. The bacteria were grown at 37 °C and
120 rpm for about 4.5 h to reach ODsoo = 0.6 and then further cultivated at 21 °C overnight. The bacteria
were harvested by centrifugation (20 min, 6,000 g) and stored frozen at —80 °C. LpFAT A protein was
purified using the Ni-NTA Fast Start Kit (Qiagen GmbH, Germany) according to the instructions of the
manufacturer. Active fractions were pooled together, and the buffer was exchanged into 25 mM
potassium phosphate buffer pH 7.3 containing 10% glycerol with PD10 columns (GE Healthcare).
Aliquots of the protein solution were frozen in liquid nitrogen and stored at —80 °C.

2.2.2. LpFAT A fluorescence polarization assay

Fluorescence polarization (FP) competition assays were performed at room temperature in black 96-
well microtiter plates (Greiner, Catalog No. 655900). The assay mixture contained 25 mM potassium
phosphate buffer pH 7.3, 200 mM NacCl, 0.01% Triton X-100, 2 nM fluorescent tracer, 0.4 ng of purified
LpFAT A protein and different amounts of the test compound in a total volume of 100 pL. FP was
measured with a BMG CLARIOstar microtiter plate reader using the FP filter set for fluorescein (Ex
482-16, Em 530-40, LP504). FP is the difference between wells containing LpFAT A and wells
containing only tracer. The plso values were calculated from plots of inhibition values vs test compound
concentration using Model 205 of the ID Business Solutions Ltd XIfit software suite. The FAT A binding
fluorescent tracer was synthesized from (285,4S5)-4-[(2,6-difluorophenyl)methoxymethyl]-4-ethyl-2-
methyl-N-(prop-2-ynylcarbamoyl)-1,3-dioxolane-2-carboxamide [1] and FAM azide, 5-isomer
(Broadpharm BP-22544, San Diego, CA) by click chemistry [3] and was purified by flash column
chromatography on silica gel.
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