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Supplementary Information
1. Synthetic procedures of the intermediates
1.1. methyl 1-(5-carbamoyl-2,4-difluorophenyl)- 1 H-imidazole-5-carboxylate (4)

To a solution of 1 (8.87 g, 51.60 mmol) in MeOH (300 mL) were added 2 (12.85 g, 62.93
mmol) and Dimethyl acetal (150 mL), the mixture was stirred at 80°C for 12 hours and then
cooled to room temperature. After that, 3 (30.50 g, 156.22 mmol) and K,CO; (14.40 g, 103.20
mmol) were added to the mixture, and the reaction was continued to be stirred at
room temperature for 24 hours. The resulting mixture was concentrated and the residue was
partitioned between DCM and water. The organic layer underwent a washing process with
brine, followed by drying with anhydrous Na,SQO,, and concentration. The resulting residue was
purified by column chromatography on silica gel to give the compound 4 (6.00 g, 41.4% yield)
as a yellow solid. '"H NMR (600 MHz, DMSO-d;) J (ppm): 8.16 (s, 1H), 7.87 (m, 2H), 7.80 (s,
1H), 7.65 (t, J=10.1 Hz, 1H), 4.21-4.10 (m, 1H), 3.70 (s, 3H). MS (ESI) [M+H] ": 282.2.
1.2. General synthetic procedures for the synthesis of compounds (6a — 6g)

To a solution of 4 (1.0 mmol, 1 eq.) in 1,4-Dioxane (15 mL) were added 5 (5a — 5g) (1.2
mmol, 1.2 eq.), Pd,(dba); (0.12 mmol, 0.1 eq.), Xant-Phos (0.12 mmol, 0.1 eq.) and Cs,CO;

(2.0 mmol, 2.0 eq.), the mixture was stirred at 100°C overnight under nitrogen protection. The



solution was concentrated and the resulting residue was partitioned between DCM and water.
The organic layer underwent a washing process with brine, followed by drying with anhydrous
Na,SO,, and concentration. The resulting residue was purified by column chromatography on
silica gel to give the compounds (6a — 6g).
1.2.1. Methyl 1- (2,4-difluoro-5- ((6-(4-isopropyl-4H-1,2,4-triazol-3-yl) pyridin-2-yl)
carbamoyl) phenyl) -1H-imidazole-5-carboxylate (6a).

A white solid was obtained with a yield of 50.0%. MS (ESI) [M+H]": 468.5.
1.2.2. Methyl 1- (5- ((6- (4-cyclopropyl-4H-1,2,4-triazol-3-yl) pyridin-2-yl) carbamoyl) -2,4-
difluorophenyl) -1H-imidazole-5-carboxylate (6b).

A yellow solid was obtained with a yield of 69.5%. MS (ESI) [M+H]*: 466.1.
1.2.3. Methyl 1- (5- ((6- (4-cyclopentyl-4H-1,2,4-triazol-3-yl) pyridin-2-yl) carbamoyl) -2,4-
difluorophenyl) -1H-imidazole-5-carboxylate (6c¢).

A yellow solid was obtained with a yield of 72.1%. MS (ESI) [M+H]*: 494.1.
1.2.4. Methyl 1- (5- ((6- (4- (cyclopropylmethyl) -4H-1,2,4-triazol-3-yl) pyridin-2-
yl)carbamoyl) -2,4-difluorophenyl) -1H-imidazole-5-carboxylate (6d).

A yellow solid was obtained with a yield of 62.0%. MS (ESI) [M+H]*: 480.2.
1.2.5. Methyl 1- (2,4-difluoro-5- ((6- (4-phenyl-4H-1,2,4-triazol-3-yl) pyridin-2-yl) carbamoyl)
phenyl) -1H-imidazole-5-carboxylate (6e).

A yellow solid was obtained with a yield of 77.7%. MS (ESI) [M+H]*: 502.0.
1.2.6. Methyl 1- (2,4-difluoro-5- ((3- (4-isopropyl-4H-1,2,4-triazol-3-yl) phenyl) carbamoyl)
phenyl) -1H-imidazole-5-carboxylate (6f).

A yellow solid was obtained with a yield of 41.2%. MS (ESI) [M+H]*: 467.2.
1.2.7. Methyl 1- (5- ((3- (4-(cyclopropylmethyl) -4H-1,2,4-triazol-3-yl) phenyl) carbamoyl) -
2,4-difluorophenyl) -1H-imidazole-5-carboxylate (6g).

A yellow solid was obtained with a yield of 59.0%. MS (ESI) [M+H]*: 479.2.
1.3. General synthetic procedures for the synthesis of compounds (7a —7g)

To a solution of 6 (6a — 6g) (1.0 mmol, 1 eq.) in THF (10 mL) was added DIBAL (10.0
mmol, 10.0 eq., 1.5 mol/L in toluene) at -10°C, the mixture was stirred at -10°C for 1 hour under
nitrogen protection. The resulting mixture was poured into ice water and then extracted with

DCM for three times. The organic layer underwent a washing process with brine, followed by



drying with anhydrous Na,SO,, and concentration. The resulting residue was purified by
column chromatography on silica gel to give the compounds (7a — 7g).
1.3.1.2,4-difluoro-5-(5-(hydroxymethyl)- 1 H-imidazol- 1-yl)-N-(6-(4-isopropyl-4H-1,2,4-
triazol-3-yl)pyridin-2-yl)benzamide (7a).

A white oil was obtained with a yield of 58.7%. MS (ESI) [M+H]": 440.5.
1.3.2.N-(6-(4-cyclopropyl-4H-1,2,4-triazol-3-yl)pyridin-2-yl)-2,4-difluoro-5-(5-
(hydroxymethyl)-1H-imidazol-1-yl)benzamide (7b).

A yellow solid was obtained with a yield of 74.3%. MS (ESI) [M+H]*: 438.2.
1.3.3.N-(6-(4-cyclopentyl-4H-1,2,4-triazol-3-yl)pyridin-2-yl)-2,4-difluoro-5-(5-
(hydroxymethyl)- 1 H-imidazol-1-yl)benzamide (7¢).

A yellow solid was obtained with a yield of 34.7%. MS (ESI) [M+H]*: 466.4.
1.3.4.N-(6-(4-(cyclopropylmethyl)-4H- 1,2,4-triazol-3-yl)pyridin-2-yl)-2,4-difluoro-5-(5-
(hydroxymethyl)-1H-imidazol-1-yl)benzamide (7d).

A white solid was obtained with a yield of 69.0% yield. 'H NMR (400 MHz, DMSO-dy)
o (ppm): 11.06 (s, 1H), 8.72 (s, 1H), 8.20 (d, J = 8.2 Hz, 1H), 8.04 (q, /= 7.7 Hz, 2H), 7.93 (d,
J=7.6 Hz, 1H), 7.90 — 7.76 (m, 2H), 7.05 (s, 1H), 5.06 (t, /= 5.3 Hz, 1H), 4.49 (d, /J=7.4 Hz,
2H), 4.37 (d,J=5.3 Hz, 2H), 1.23 - 1.17(m, 1H), 0.50 — 0.43 (m, 2H), 0.34 (d, J = 4.2Hz, 2H).
MS (ESI) [M+H]*: 452.2.
1.3.5.2,4-difluoro-5-(5-(hydroxymethyl)- 1 H-imidazol-1-yl)-N-(6-(4-phenyl-4H-1,2,4-triazol-
3-yl)pyridin-2-yl)benzamide (Te).

A white solid was obtained with a yield of 18.1%. MS (ESI) [M+H]": 474.1.
1.3.6.2,4-difluoro-5-(5-(hydroxymethyl)- 1 H-imidazol- 1-yl)-N-(3-(4-isopropyl-4H-1,2,4-
triazol-3-yl)phenyl)benzamide (7f).

A yellow white solid was obtained with a yield of 91.4%. MS (ESI) [M+H]": 439.1.
1.3.7.N-(3-(4-(cyclopropylmethyl)-4H-1,2,4-triazol-3-yl)phenyl)-2,4-difluoro-5-(5-
(hydroxymethyl)-1H-imidazol-1-yl)benzamide (7g).

A white solid was obtained with a yield of 63.7%. MS (ESI) [M+H]": 451.2.

1.4. 2,4-difluoro-5-nitrobenzamide (10)
To a solution of 9 (4.12 g, 29.60 mmol) in H,SO, (15 mL, 98%) was added KNO; (3.52

g, 34.80 mmol) at 0°C, the mixture was stirred at 0°C for 2 hours. The resulting mixture was



poured into ice water (200 mL), the formed precipitate was filtered, washed with water and
dried under vacuum to give the compound 10 (4.29 g, 78.0% yield) as a white solid. MS (ESI)
[M-+H]":203.1.

1.5. 5-amino-2,4-difluorobenzamide (11)

To a solution of 10 (3.50 g, 17.40 mmol) in MeOH (20 mL) was added 10% Pd/C (0.50 g,
0.47 mmol), the mixture was stirred at room temperature overnight under hydrogen protection.
The mixture was filtered and the filtrate was concentrated. The resulting residue was purified
by column chromatography on silica gel to give the compound 11 (2.30 g, 77.0% yield) as a
white solid. MS (ESI) [M+H]": 173.0.

1.6. 2,4-difluoro-5-(2-hydroxyacetamido)benzamide (13)

11 (1.05 g, 6.10 mmol) and 12 (0.71 g, 1.50 mmol) were added into a reaction flask, the
mixture was stirred at 110°C for 4 hours. After cooling, the resulting mixture was diluted with
MeOH (20 mL) and then concentrated. The resulting residue was purified by column
chromatography on silica gel to give the compound 13 (1.00 g, 71.0% yield) as a white solid.
'"H NMR (400 MHz, DMSO-dy) ¢ (ppm): 9.47 (s, 1H), 8.11 (t, J = 8.3 Hz, 1H), 7.69 (s, 2H),
7.45 (t,J=10.5 Hz, 1H), 5.83 (t, /=5.8 Hz, 1H), 4.04 (d,J=5.7 Hz, 2H). MS (ESI) [M+H] ":
231.1.

1.7. 7-fluoro-3-oxo-3,4-dihydro-2H-benzo[b][1,4]oxazine-6-carboxamide (14)

To a solution of 13 (0.99 g, 4.30 mmol) in DMF (20 mL) was added NaH (0.56 g, 14.02
mmol) at 0 °C, the mixture was stirred at 60°C for 8 hours. The resulting mixture was poured
into ice water (200 mL) and the pH was adjusted to 9 with citric acid. Finally, the solution was
extracted with ethyl acetate three times. The organic layer underwent a washing process with
brine, followed by drying with anhydrous Na,SO,, and concentration. The resulting residue was
purified by column chromatography on silica gel to give the compound 14 (0.21 g, 23.0% yield)
as a white solid. MS (ESI) [M-+H]*": 211.1.

1.8. methyl 2-fluoro-4-hydroxybenzoate (19)

To a solution of 18 (6.00 g, 38.40 mmol) in MeOH (200 mL) was added H,SO, (2.09 mL,
38.40 mmol, 98%) at 0 °C, the mixture was stirred at reflux overnight. The resulting mixture
was concentrated and diluted with ethyl acetate (50mL), the pH was adjusted to 7 with saturated

sodium bicarbonate solution. The organic phase was separated and the aqueous phase was



extracted with ethyl acetate for two times. The organic layer was washed with brine, dried with
anhydrous Na,SOy, and concentrated to give the compound 19 (6.20 g, 94.8% yield) as a yellow
solid. MS (EST) [M+H]*: 171.1.

1.9. methyl 2-fluoro-4-hydroxy-5-nitrobenzoate (20)

To a solution of 19 (6.00 g, 35.30 mmol) in H,SO, (100 mL, 98%) was added KNOs (4.28
g, 42.30 mmol) at 0 °C, the mixture was stirred at 0°C for 2 hours. The resulting mixture was
poured into ice water (200 mL), the formed precipitate was filtered, washed with water and
dried under vacuum to give the compound 20 (6.70 g, 88.3% yield) as a white solid. 'H NMR
(400 MHz, DMSO-dy) ¢ (ppm): 12.47 (s, 1H), 8.45 (d, J= 7.7 Hz, 1H), 6.99 (d, J = 12.2 Hz,
1H), 3.84 (s, 3H); MS (ESI) [M+H]": 216.0.

1.10. methyl 4-((1-ethoxy-2-methyl-1-oxopropan-2-yl)oxy)-2-fluoro-5-nitrobenzoate (22)

To a solution of 20 (5.20 g, 24.20 mmol) in DMF (70 mL) were added 21 (14.10 g, 72.50
mmol) and K,CO; (6.67 g, 48.30 mmol), the mixture was stirred at 100°C for 1 hour. The
mixture was poured into water (200 mL) and the solution was extracted with ethyl acetate for
three times. The organic layer underwent a washing process with brine, followed by drying
with anhydrous Na,SO,, and concentration. The resulting residue was purified by column
chromatography on silica gel to give the compound 22 (1.05 g, 13.2% yield) as a white solid.
'"H NMR (400 MHz, DMSO-dy) J (ppm): 8.43 (d, J= 7.6 Hz, 1H), 6.97 (d, J = 12.2 Hz, 1H),
4.21(q,J="7.1Hz, 2H), 3.86 (s, 3H), 1.66 (s, 6H), 1.17 (t, J=7.1Hz, 3H).
1.11.methyl 7-fluoro-2,2-dimethyl-3-oxo-3,4-dihydro-2H-benzo[b][1,4]oxazine-6-carboxylate
(23)

To a solution of 22 (1.10 g, 3.34 mmol) in MeOH (50 mL) was added 10% Pd/C (0.71 g,
0.67 mmol), the mixture was stirred at 50°C overnight under hydrogen protection. The mixture
was filtered and the filtrate was concentrated. The resulting residue was purified by column
chromatography on silica gel to give the compound 23 (0.65 g, 77.0% yield) as a white solid.
'"H NMR (400 MHz, DMSO-d) J (ppm): 10.82 (s, 1H), 7.43 (d, /= 7.2 Hz, 1H), 7.00 (d, J =
11.5 Hz, 1H), 3.82 (s, 3H), 1.44 (s, 6H); MS (ESI) [M+H]": 254.1.

1.12. 7-fluoro-2,2-dimethyl-3-oxo-3,4-dihydro-2H-benzo[b] [ 1,4]oxazine-6-carboxamide (24)

To an ammonia-methanol solution (25 mL, 175 mmol, 7mol/L) was added 23 (0.20 g, 0.79

mmol), the mixture was stirred at 80°C overnight. The mixture was concentrated and the



resulting residue was purified by column chromatography on silica gel to give the compound
24 (0.16 g, 85.0% yield) as a white solid. MS (EST) [M+H]*: 239.1.
1.13. methyl (E)-4-(3-ethoxy-3-oxoprop-1-en-1-yl)-2-fluorobenzoate (29)

To a solution of 27 (3.02 g, 13.00 mmol) in 1,4-Dioxane (15 mL) were added PPh; (0.34
g, 1.30 mmol), Pd(OAc), (0.30 g, 1.30 mmol), TEA (8.56 g, 26.30 mmol) and 28 (1.55 g, 15.50
mmol), the mixture was stirred at 100°C for 8 hours under nitrogen protection. The solution
was concentrated and the resulting residue was partitioned between DCM and water. The
organic layer underwent a washing process with brine, followed by drying with anhydrous
Na,SO,, and concentration. The resulting residue was purified by column chromatography on
silica gel to give the compound 29 (2.94 g, 90.0% yield) as a white solid. MS (ESI) [M+H]*:
253.2.
1.14. methyl (E)-4-(3-ethoxy-3-oxoprop-1-en-1-yl)-2-fluoro-5-nitrobenzoate (30)

Compound 30 was synthesized using the same method as described for compound 20 and
obtained as a white solid in a 92.0% yield. MS (ESI) [M+H] ": 298.1.
1.15. methyl 6-fluoro-2-oxo-1,2,3,4-tetrahydroquinoline-7-carboxylate (31)

Compound 31 was synthesized using the same method as described for compound 23 and
obtained as a white solid in a 66.0% yield. MS (ESI) [M+H]": 224.1.
1.16. 6-fluoro-2-oxo-1,2,3,4-tetrahydroquinoline-7-carboxamide (32)

Compound 32 was synthesized using the same method as described for compound 24 and
obtained as a yellow solid in a 78.0% yield. MS (ESI) [M+H]": 209.2.
1.17. methyl 6-fluoro-1-methyl-2-oxo-1,2,3,4-tetrahydroquinoline-7-carboxylate (34)

Compound 34 was synthesized using the same method as described for compounds 17a
and 17b. It was obtained as a yellow solid with a yield of 83.0%. MS (ESI) [M+H]*: 238.1.
1.18. 6-fluoro-1-methyl-2-oxo-1,2,3,4-tetrahydroquinoline-7-carboxamide (35)

Compound 35 was synthesized using the same method as described for compound 24 and
obtained as a yellow solid in a 85.0% yield. MS (ESI) [M+H]": 223.1.
1.19. 3-bromo-4-fluoroaniline (38)

To a solution of 37 (4.02 g, 18.30 mmol) in MeOH (15 mL) were added iron powder (6.20
g, 110.0 mmol), NH4CI (1.95 g, 36.50 mmol) and water (10 mL), the mixture was stirred at

80°C for 8 hours. The solution was concentrated and the resulting residue was partitioned



between DCM and water. The organic layer underwent a washing process with brine, followed
by drying with anhydrous Na,SO,, and concentration. The resulting residue was purified by
column chromatography on silica gel to give the compound 38 (3.20 g, 92.0% yield) as a yellow
solid. MS (ESI) [M+H]": 190.1.

1.20. N-(3-bromo-4-fluorophenyl)-3-methylbut-2-enamide (40)

To a solution of 38 (3.14 g, 16.50 mmol) in DCM (15 mL) were added 39 (2.00 g, 16.90
mmol) and pyridine (2.62 g, 33.00 mmol), the mixture was stirred at room temperature
overnight. The mixture was poured into water (300 mL) and the pH was adjusted to 6 with
citric acid. The resulting solution was extracted with ethyl acetate for three times. The organic
layer underwent a washing process with brine, followed by drying with anhydrous Na,SO,, and
concentration. The resulting residue was purified by column chromatography on silica gel to
give the compound 40 (4.12 g, 91.0% yield) as a yellow solid. MS (ESI) [M+H]": 272.1.
1.21. 7-bromo-6-fluoro-4,4-dimethyl-3,4-dihydroquinolin-2(1H)-one (41)

To a solution 0f 40 (4.10 g, 15.10 mmol) in DCM (50 mL) was added AICl; (8.11 g, 60.80
mmol), the mixture was stirred at room temperature overnight. The mixture was filtered and
the filtrate was concentrated. The resulting residue was purified by column chromatography on
silica gel to give the compound 41 (1.02 g, 24.9% yield) as a white solid. '"H NMR (400 MHz,
DMSO-dy) ¢ (ppm): 10.24 (s, 1H), 7.26 (d, J=9.7 Hz, [H), 7.11 (d, J = 6.3 Hz. 1H), 2.33 (s,
2H), 1.18 (s, 6H); MS (ESI) [M+H]": 272.1.

1.22. methyl 6-fluoro-4,4-dimethyl-2-oxo-1,2,3,4-tetrahydroquinoline-7-carboxylate (42)

To a solution of 41 (0.50 g, 2.00 mmol) in MeOH (20 mL) was added Pd(dppf)Cl, (0.21
g, 0.26 mmol) and TEA (0.55 mL, 4.00 mmol), then pressurized to 2.5 MPa with carbon
monoxide. The mixture was stirred at 80°C for 20 hours. The solution was concentrated and the
resulting residue was partitioned between DCM and water. The organic layer underwent a
washing process with brine, followed by drying with anhydrous Na,SO,, and concentration.
The resulting residue was purified by column chromatography on silica gel to give the
compound 42 (0.33 g, 70.0% yield) as a white solid. MS (ESI) [M+H]*: 252.3.

1.23. 6-fluoro-4,4-dimethyl-2-oxo-1,2,3,4-tetrahydroquinoline-7-carboxamide (43)

Compound 43 was synthesized using the same method as described for compound 24 and

obtained as a yellow solid in a 98.7% yield. MS (ESI) [M+H]": 237.2.



1.24. methyl 6-fluoro-1,4,4-trimethyl-2-oxo-1,2,3,4-tetrahydroquinoline-7-carboxylate (45)

Compound 45 was synthesized using the same method as described for compounds 17a
and 17b. It was obtained as a yellow solid with a yield of 79.6%. MS (ESI) [M+H]": 266.2.
1.25. 6-fluoro-1,4,4-trimethyl-2-oxo-1,2,3,4-tetrahydroquinoline-7-carboxamide (46)

Compound 46 was synthesized using the same method as described for compound 24 and
obtained as a yellow solid in a 84.5% yield. MS (ESI) [M+H]": 251.4.

1.26. methyl (Z)-2-fluoro-4-(4-methoxy-4-oxobut-1-en-1-yl)benzoate (49)

Compound 49 was synthesized using the same method as described for compound 29 and
obtained as a yellow oil in a 31.0% yield. "H NMR (400 MHz, DMSO-d,) 6 (ppm): 7.84 (t, J=
8.0 Hz, 1H), 7.43 (d, J=13.5 Hz, 1H), 7.38 (d, J = 8.2 Hz, 1H), 6.61 — 6.55(m, 2H), 3.84 (s,
3H), 3.64 (s, 3H), 3.34 (d, J= 5.5 Hz, 2H); MS (ESI) [M+H]": 253.2.

1.27. methyl (Z)-2-fluoro-4-(4-methoxy-4-oxobut-1-en- 1-yl)-5-nitrobenzoate (50)

Compound 50 was synthesized using the same method as described for compound 20 and
obtained as a yellow oil in a 25.5% yield. '"H NMR (400 MHz, DMSO-dy) J (ppm): 8.44 (d, J
=6.7 Hz, 1H), 7.84 (d, J=11.7 Hz, 1H), 6.90 (d, J=15.7 Hz, 1H), 6.72 — 6.63 (m, 1H), 3.90
(s, 3H), 3.65 (s, 3H), 3.42 (d, J= 7.3 Hz, 2H).

1.28. methyl 5-amino-2-fluoro-4-(4-methoxy-4-oxobutyl)benzoate (51)

To a solution of 50 (0.40 g, 1.35 mmol) in MeOH (30 mL) was added 10% Pd/C (0.29 g,
0.27 mmol), the mixture was stirred at 50°C overnight under hydrogen protection. The resulting
mixture was filtered and the filtrate was concentrated under vacuum to give the compound 51
(0.36 g, 100.0% yield) as a yellow oil. MS (ESI) [M+H]": 270.2.

1.29. methyl 7-fluoro-2-oxo-2,3,4,5-tetrahydro-1H-benzo[b]azepine-8-carboxylate (52)

To an acetic acid solution (20 mL) was added 51 (0.26 g, 0.97 mmol), the mixture was
stirred at reflux overnight. The mixture was concentrated and the resulting residue was purified
by column chromatography on silica gel to give the compound 52 (0.16 g, 70.0% yield) as a
yellow solid. "H NMR (400 MHz, DMSO-d;) ¢ (ppm): 9.62 (s, 1H), 7.45 (d, J= 6.7 Hz, 1H),
7.32 (d,J=11.2 Hz, 1H), 3.85 (s, 3H), 2.74 (t, /= 6.6 Hz, 2H), 2.19 — 2.08 (m, 4H); MS (ESI)
[M-+H]": 238.2.

1.30. 7-fluoro-2-oxo-2,3,4,5-tetrahydro-1H-benzo[b]azepine-8-carboxamide (53)

Compound 53 was synthesized using the same method as described for compound 24 and



obtained as a yellow solid in a 87.0% yield. MS (ESI) [M+H]": 223.2.
1.31. methyl 7-fluoro-1-methyl-2-oxo-2,3,4,5-tetrahydro-1H-benzo[b]azepine-8-carboxylate
(35)
Compound 55 was synthesized using the same method as described for compounds 17a
and 17b. It was obtained as a white solid with a yield of 65.0%. MS (ESI) [M+H]": 252.2.
1.32. 7-fluoro-1-methyl-2-oxo-2,3,4,5-tetrahydro-1H-benzo[b]azepine-8-carboxamide (56)
Compound 56 was synthesized using the same method as described for compound 24 and

obtained as a white solid in a 92.0% yield. MS (ESI) [M+H] ": 237.2.



2. Copies of 'TH-NMR and '*C-NMR for target compounds (8a~8g, 15a~15e, 17a, 17b, 25,

26, 33a~33c¢, 36, 44, 47, 54a~54d, 57a~57d)
'H-NMR of Compound 8a:

a Lo
THNMR (400 MHz, DMSO) § 10.87 (s, 1H), 887 (s, 1H), 8.58(s, IH), 831 (d../=6.9 Hz, 1H),8.22
(d,J=83 Hz, IH), 8.05 (t, J=8.0 Hz, 1H), 791 (d, /=7.7Hz 1H), 7.28 (d,J= 109 Hz, IH), 7.00 (s,
1H), 5,66 (dt, /= 13.2, 6.6 Hz, 1H), 5.39 (s, 2H), 1.44 (d, .S =6.7 Hz, 6H).
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'H-NMR of Compound 8b:

8
'HNMR (400 MHz, DMSO) 1086 (s, TH), 8.65 (s, 1H), 8.58 (s, 1H), 837 822 (m, 2H), 8.06 (t, /= Lioo
79 Hz, 1H), 7.87 (d, J =75 Hz, 1H), 7.28(d, = 10.9 Hz, 1H), 7.00 (s, [H), 5.39(s, 2H), 419 s, 1H),

102 (d, J=62 Hz, 2H), 095 (s, 2H).
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C-NMR of Compound 8b:
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g $ 3 b = g F13000
e S A | | | |
BCNMR (151 MHz DMSO)8 16295, 158.58, 156.94, 15268, 151.41, 149,11, 149.02, 146,13, 145.56, L2000
14012, 133.34, 12434, 122.02, 12111, 119.37, 118.74, 11864, 118.31, 114.60, 106.86, 106.68, 62.96, &
2902, 7.69.
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'H-NMR of Compound 8c:

He
THNMR (600 MHz, DMSO)  10.82 (s, 1H), 8.82 (s, 1H), 8.58 (s, 1H), 832(d../=6.9 Hz 1H), 823
(d,.J=82 Hz, 1H), 8.06 (t, J=8.0 Hz, 1H), 7.88 (d, J="7.6 Hz, 1H), 7.29 (d,J=10.9 Hz, IH), 7.00 (s,
IH), 5.65(dt,./=13.7, 70 Hz, 1H), 540 (s, 2H), 2.17 (d, f=7.8 Hz, 2H), 1.79(dd, /=123, 8.3 Hz,
4H), 1.67(dd, J=10.9, 5.4 Hz, 2H).

|

0.96-=

b
)
£
o

1,18

226

12000

11000

10000

F9000

8000

7000

F6000

F5000

4000

3000

2000

1000

13C-NMR of Compound 8c¢:

B 58

g 3
g 3
ERT

g
i

1

et 1 PSSR

“CNMR (151 MHz, DMS0) & 162.83, 158.65, 157.00, 15139, 150.99, 149.19, 149.10, 146.68, 143.99,
14024, 13845, 13333, 124.34, 122,03, 121.15, 119.95, 11865, 118.54, 11842, 118.40, 114.80, 112.03,
108.91, 106.90, 106.72, 62.97, 57.42, 33.68, 23.96.
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'H-NMR of Compound 8d:

ad
THNMR (400 MHz, DMSO)  10.89 (s, 1H), 8.72 (s 1H), 8.58 (s, 1H), 831 (d../=6.9 Hz, 1H), 8.2
(d,J=82Hz, IH), 805 {t, J=8.0Hz, 1H), 793 (d, /= 7.6 Hz 1H), 7.29(d,J= 109 Hz, IH), 7.00 (s,

1H), 5.40(s, 2H), 4.50 (d, J="7.4 Hz, 2H), 1.23 (s, 1H), 049043 (m,

1

0.97-x

2H), 0.37—0.31 (m, 2H).
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'H-NMR of Compound 8e:

He
THNMR (400 MHz, DMSO) 1023 (s, 1H), 895 (s, 1H), 8.55(s, 1H). 825 (1. J=8.1 Hz, 2H), 799 (1,
J=80Hz, 1H), 7.57(d,J=7.5 Hz, 1H), 746 (dt, /=7.7, 42 Hz, 5H), 7.23 (d,/=11.3 Hz, IH), 6.99 (s, [1500
1H), 5.39(s, 2H).
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'H-NMR of Compound 8f:

8f
THNMR (400 MHz, DMSO) & 10.66 (s, 1H), 8.87 (s, 1H), 8.57 (s, 1H), 828 (d../=6.6 Hz 1H), 8.03 (s,
1H), 789(d, /=79 Hz, 1H), 7.57 (t, /=7.9 Hz, 1H), 7.37(d,./=7.4 Hz, 1H), 7.27(d, /= 10.7 Hz, 1H),
7.00(s, 1H), 5.39 (s, 2H), 4.55 - 4.39 (m, 1H), 1.45(d, J=6.5 Hz, GH).
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13005, 12847, 124,69, 124.32, 122.05, 121.33, 121.09, 12030, 119.28, 119.17, 118.15, 106.86, 106.68,
62.94,47.97, 23.74.
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'H-NMR of Compound 8g:

8
g]l—Il\'lVlR(ﬁiZN] MHz, DMSO) & 1065 (s, 1H), 8.72 (s, 1H), 857 (s, 1H), 829(d. /= 6.9 Hz, 1H), 8.10(s,
1H), 789(d, J=8.1 Hz, 1H), 7.57 (t, /=7.9 Hz, 1H), 746 (d,./=7.7 Hz, 1H), 7.28(d, /= 10.7 Hz, 1H),
7.00(s, 1H), 5.39 (s, 2H), 3.98 (d, /= 7.3 Hz 2H), 1.25(d../ = 10.1 Hz, 1H), 0.54—0.50 (m, 2H), 0.34—
030 (m, 2H).
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CNMR (101 MHz, DMS0) & 162.44, 158.77, 15630, 153.01, 148.83, 14871, 14542, 139.69, 133.29,
129.98, 129.81, 12838, 124.34, 122.04, 121.35, 121.09, 121.06, 120.18, 119.30, 119.13, 118.14, 118.10,
106.88, 106.61, 62.94, 49.61, 11.80, 4.26.
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'H-NMR of Compound 15a:

15a [ Llzuu
'HNMR (400 MHz, DMSO) 5 10.92 (s, 1H), 10.60 (d, J=2.5 Hz. 1H), 887 s, 1H), 819 (d. /=83 Hz,
1H), 8.03 (1, /=80 Hz, 1H), 789 (d. /= 7.6 Hz, 1H), 7.27 (d./=7.1 Hz, 1H), 7.09(d. /= 11.1 Hz, H),
564(dt..J= 133,67 Hz, 1H). 471 (s, 2H), 145 (d, /= 6.7 Hz, 6H). Li100
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'H-NMR of Compound 15b:

15b
THNMR (400 MHz, DMSO)  10.92 (s, 1H), 10.56 (s, 1H), 8.64 (s, IH), 8.24 (d,./=82 Hz, 1H), 8.03
(t,J=80Hz IH), 7.85(d, J=7.6 Hz, 1H), 727 (d, /= 7.0 Hz 1H), 7.07 (d.J= 1 L1 Hz, IH),4.70 (s,
2H),425-4.05 (m, 2H), 1.02 (d, J=7.1 Hz, 2H), 0.96 (s, 2H).
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3C-NMR of Compound 15b:
15b 55 REgzssas 5 . 8 -
2d E3 g4¢ B g ] =
VO N | [ i
BCNMR (101 MHz, DMSO) & 164.27, 162.97, 157.02, 154.59, 152.67, 151.35, 14698, 146,85, 146.06,
145.58, 140.04, 124.37, 124.35, 119.27, 11746, 117.31, 116.82, 116.78, 114.64, 105.27, 104.99, 67.19,
49.06, 29.05, 7.73.
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'H-NMR of Compound 15¢:

15
fHNMR(diH] MHz, DMSO) 8 1093 (s, 1H), 10.52 (s, 1H), 8.82 (s, IH), 8.19(d,.J=83 Hz, 1H), 802
(t,J=8.0Hz IH), 7.86 (d, J=7.6 Hz, 1H), 729(d, /= 7.0 Hz 1H), 7.09 (d,J= 1 1.1 Hz, IH), 5.67—
5.59(m, 1H), 4.71 (s, 2H), 2.22—-2.13 (m, 2H), 1.85— 1.75 (m, 4H), 1.71 — 1.63 (m, 2H).

j |
o: N N,
NH N e
Nt
o F

600

-0

I (s}
.71
ISR 18 iny Nt i b3 LI
= E] EEH] £& g S £ &g
| = ] Zi5a i o P
T T T T T T T T T T T T T T T T T T T T T T T T
12.5 1.5 10.5 9.5 9.0 85 &0 7.5 7.0 65 60 55 50 45 40 3.5 3.0 25 20 L5 L0 05 0.0

15
© i o= 5 3
2% B i B g
\ | | |
BCNMR (101 MHz DMSO)6 164.24, 162.79, 157.08, 154.64, 151,33, 15097, 14707, 146,95, 146,65,
143.95, 140,15, 124.44, 124.42, 119.82, 117.34, 117.19, 116,90, 11686, 11481, 10530, 105.03, 6721,
STAR 3363
O NI |
" =N
nof
o F O/
|
| |
| II l | ] I | i | ‘
1
bl A | |
. T . : T . . r . . r . r : : : T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 0 30 20 10
£1 (ppm)

(110000

100000

90000

80000

70000

60000

50000

40000

30000

(20000

10000

0

F—10000



'H-NMR of Compound 15d:

15d

THNMR (400 MHz, DMSO) & 10.91 (s, 1H), 9.59 (d, /=79 Hz, IH), 8.93 (s, 1H), 8.19(d, J=83 Hz,
1H), 797 (t,J=8.0 Hz, 1H), 7.65 (d, /= 7.5 Hz, 1H), 7.54— 741 (m 5H), 7.32 (d, /=73 Hz, IH), 704
(d,.J=117 Hz, IH), 4.70(s, 2H).
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115,68, 115.04, 105.18, 104.89, 67.16.
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'H-NMR of Compound 15e:

150
TH NMR (400 Mz, DMSO) 5 1093 s, 1H), 10,57 (s, 1H), 878 (s, 1H), 8 10 (d, J=82 Hz, 1H), 802 e
(t,J—8.0 Hz, 1H), 7.88(d, J— 7.6 Ha, 1H), 727 (d, J— 6:9 Ha 1H), 7.10 (d, J— 110 Hz, 1H), 5.63
547 m, 1H), 4.95 (5, 1H), 471 (s, 2H), 3.64 (5, 2H), 144 (d, J =68 Hz, 3H).
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'H-NMR of Compound 17

Ta
THNMR (400 MHz, DMSO)  10.72 (s, 1H), 8.86 (s, 1H), 8.21 (d../=83 Hz, 1H), 8.04 (. /=80 Hz,
1H), 788 (d, J="7.7 Hz, 1H), 747 (d, /= 6.6 Hz, 1H), 7.13 (d,./=10.7 Hz, 1H), 5.70- 5.59 (m, 1H),
4.78 (s, 2H), 3.33 (s, 3H), 144 (d, /=6.7 Hz, 6H).
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4845, 28.38, 23.64.

N
18004 M\QJ“

—67.52
— 8,15

— I8 38
— 2361

12000

11000

10000

F9000

8000

7000

6000

F5000

4000

3000

(2000

1000

T T T T T T T T T
170 160 150 140 130 120 110 100 90 80
£1 (ppm)

1000



'H-NMR of Compound 17b:

17h
THNMR (400 MHz, DMSO) & 10.78 (s, 1H), 8.87 (s, 1H), 8.21 (d../=7.2 Hz, 1H), 8.04 (s, 1H), 7.90 (s,
1H), 7.59(s, 1H), 7.16 (d, /=9.9 Hz, 1H), 5.65 (s, 1H), 4.65 (s, 3H), 1.66— 1.33 (m, 12H).
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'H-NMR of Compound 25:

25
THNME (600 Mz, DMS0) 8 1086 (s, 1H), 10.62 (d, /=23 Hz 1H), 887 (s, 1H), 820 (d, J=82Fz,
1H), 803 (t, J= 8.0 Hz, 1H), 7.90(d, J=7.6 Hz, 1H), 7.28 (d,J=7.0 Hz, 1H), 7.09(d, J= 109 Hz, 1H), —
5.71-5.62(m, 1H), 146(s, 6H), 1.46 (s, 3H), 144 (s, 3H).
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'H-NMR of Compound 26:

26
THNMR (400 MHz, DMSO)  10.74 (s, 1H), 8.88 (s, 1H), 8.22(d../=83 Hz, 1H), 8.04 (. /=80 Hz,
1H), 7.89(d, J="7.7 Hz, 1H), 748 (d, /= 6.8 Hz, IH), 7.13(d, /= 10.6 Hz, 1H), 5.67 (dt, /=13.1, 6.6
Hz, 1H), 3.35(s, 3H), 1.47 (s, 6H), 1.45 (s, 3H), 1.44 (s, 3H).
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CNMR (151 MHz, DMSO) 3 167.44, 163.18, 156.96, 155.32, 151.47, 15021, 14650, 146.42, 143.75,
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'H-NMR of Compound 33a:

33a Laoo
TH NMR (400 MHz, DMSO) 8 10.75 (s, 1H), 10.28 (s, 1H), 8.87 (s, 1H), 820 (d,.J=8.2 Hz, 1H), 803
(t,/=8.0Hz IH), 7.90 (d, J=7.6 Hz, 1H), 727 (d, J= 10.4 Hz 1H), 7.18 (d, /=62 Hz, IH), 5.66 (dt, o
J=13.1, 6.5 Hz. 1H), 2.96 (t, /= 7.4 Hz, 2H), 247 (d. /=7.3 Hz 2H), .44 (d. /= 6.6 Hz, 6H). Bl
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13541, 129.68, 129.60, 122.69, 122.53, 119.69, 116.17, 115.95, 114.83, 63.27, 48.41, 30.16, 25.20, 23.67.
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'H-NMR of Compound 33b:

a3b
THNMR (400 MHz, DMSO) & 10.72 (s, 1H), 10.28 (s, 1H), 8:65 (s, IH), 8.25 (d../=83 Hz, 1H), 8.03
(t,/=80Hz IH), 7.86 (d, J=7.6 Hz, 1H), 726 (d, /= 104 Hz 1H), 7.17(d. /= 62 Hz, |H),4.24—
4.15(m, 1H), 2.96 (t, J=7.5 Hz, 2H), 2.47 (d, J=7.3 Hz, 2H), 1.06— 0.98 (m, 2H), 0.98 — 0.90 (m, 2H).
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'H-NMR of Compound 33c:

A3c L
THNMR (400 MHz, DMSO) & 10.58 (s, 1H), 10.26 (s, 1H), 8.86 (s, IH), 7.99 (s, 1H), 7.85 (d, J=80 409,
Hz, 1H), 7.55(t,J=7.9Hz, 1H), 7.34(d, /=76 Hz 1H), 7.24(d. /= 102 Hz, 1H), 7.11 (d,J=6.1 Hz,
1H), 445 (dt, /=134, 6.6 Hz, 1H), 2.95(t, /=7.5 Hz, 2H), 249 2.43 (m, 2H), 1.43(d, J=6.7 Hz, 280
6H).
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130,02, 12930, 12922, 128.37, 124.68, 123.27, 123.11, 121.43, 12036, 116.11, 115.87, 11581, 4799,
30.14, 25.14, 23.70.
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'H-NMR of Compound 36:

36,
THNMR (400 MHz, DMSO) § 10.83 (s, 1H), 886 (s, 1H), 822(d, /=82 Hz. 1H), 804 (t, /=80 Hz,
1H), 790(d, J= 7.6 Hz, 1H), 7.37 (d, /= 5.9 Hz, 1H), 7.32(d, /= 10.0 Hz, 1H), 5.66(dt, /= 13.2, 6.6
Hz, 1H),3.30(s, 3H), 2.95 (t, J=7.3 Hz, 2H), 2.6] — 2.54 (m, 2H). 1.43(d. /= 6.7 Hz 6H). 500
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4842, 30.98, 29.77, 24.90, 23.65.
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'H-NMR of Compound 44:

44
THNMR (400 MHz, DMSO) 1080 (s, 1H), 10.35(s, 1H), 8.86 (s, H), 8.20 (d../=8.1 Hz, 1H), 8.03
(t,/=T7.8 Hz, 1H), 7.91 (d, J=7.5 Hz, 1H), 732(d, J= 109 Hz, 1H), 7.19(d, /=59 Hz, IH), 5.79—

5.61 (m, 1H), 2.39 (s, 2H), 1.43 (d, J=6.4 Hz, 6H), 1.26 (s, 6H). 500
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'H-NMR of Compound 47:

a7
"HNMR (400 MHz, DMSO)  10.88 (s, 1H), 8.86 (s, 1H), 8.23(d../=83 Hz, H), 8.04 (. /=80 Hz,
1H), 791 (d, J="7.6 Hz, 1H), 7.40 (d, /= 6.0 Hz, 1H), 7.37(d,./J= 10.8 Hz, 1H), 5.70(dt, /=133, 6.7
Hz, 1H), 3.34 (s, 3H), 2.50(s, 2H), 1.48— 1.39 (m. 6H), 1.26 (s, 6H).
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'H-NMR of Compound 54a:

54a
THNMR (400 MHz, DMSO)  10.80 (s, 1H), 9.66 (s, 1H), 8.87 (s, 1H), 821 (d../=8.3 Hz, 1H), 8.03 (t,
J=80Hz, 1H), 791 (d, J=7.6 Hz, 1H), 7.35(d, /=104 Hz 1H), 730 (d, /= 6.4 Hz, 1H), 5.68 (dt, /=
13.1,6.6 Hz, IH), 277 (t, J= 6.3 Hz, 2H), 2.17 (dd. /= 12.0, 5.8 Hz, 4H), 1.44(d, /= 6.6 Hz 6H).
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13991, 139.82, 135.96, 135.94, 122.97, 122.82, 122.66, 119.72, 117.87, 117.64, 114.86, 48.41, 33.20,
30.17,27.83, 23.67.
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'H-NMR of Compound 54b:

54b [-650
TH NMR (400 MHz, DMSO) 8 10.76 (s, 1H), 9.65 (s, 1H), 8.65(s, 1H), 825 (d, /=83 Hz, 1H), 804 (t,
J=80Hz, 1H), 7.87(d, J=T7.6 Hz, 1H), 7.34(d, J=10.5 Hz, 1H), 7.29(d, J=6.5Hz, 1H),424-4.14
(m. 1H), 2.76 (t, J= 6.5 Hz, 2H), 2.26 — 2.07 (m. 4H), 1.05—- 0.99 (m, 2H), 0.98 — 0.91 (m, 2H). le00
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'H-NMR of Compound 54c:

c
THNMR (600 MHz, DMSO)  10.75 (s, 1H), 9.65 (s, 1H), 8.77 (s, 1H), 820 (d../=8.0 Hz, 1H), 8.03 (t,
J=80Hz, 1H), 790 (dd, J="7.7,0.7 Hz, 1H), 7.35 (d, /= 104 Hz, IH), 7.30 (d,/= 6.4 Hz, IH), 5.62—
5.53 (m, 1H), 4.94 (t, J =54 Hz, IH), 3.70—3.58 (m, 2H), 2.77 (t, J=7.0 Hz, 2H), 2.19{t, J=6.5Hz,
2H),2.15(dd, J=13.2, 6.4 Hz, 2H), 1.4 (d, /=69 Hz, 3H).
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TH-NMR of Compound 54d:

THNMR (400 MHz, DMSO) & 10.61 (s, 1H), 9.64 (s, 1H), 8.87(s, 1H), 800 (s, 1H), 7.86 (d, /=82 Hz,
1H), 7.55(t,J="T7.9 Hz, 1H), 7.38 — 7.30 (m, 2H), 7.24 (d, /= 6.4 Hz, 1H), 4.46 (dt,/=11.7, 5.8 Hz,
IH), 275(t,J=6.5 Hz, 2H), 2.21 — 2.08 (m, 4H), 1.44 (d, /= 6.7 Hz, 6H).

|

0.91-%
0.97-T
0.95-1

P e
198

T T T T
L0 115 110 10.5 10.0 9.5 9.0 &5 0 7.5 7.0 65 6.0 55 50 4

54d

— 173,58
— 162,97

—AT

(NEY RNV E S

3CNMR (151 MHz, DMS0) § 17358, 162.97, 156.83, 155.19, 152.71, 142.73, 13965, 139.56, 139.51,
135.83, 130.04, 120,85, 128.38, 124.70, 123.32, 12321, 122.83, 121,41, 12035, 117.79, 117.63, 115.69,
47.99,33.14,30.11,27.87, 23.73.

1 '||\I|
TN W N A LT [

~30.11
—~—27.87
nn

Nan 14

rauwuy

(38000

36000

34000

(32000

(30000

28000

26000

24000

22000

20000

18000

16000

14000

12000

10000

8000

F6000

F4000

2000

T T T T T T T T
180 170 160 150 140 130 120 110 100 90 20 70 60 50 40

F—2000




'H-NMR of Compound 57a:

57a
THNMR (400 MHz, DMS0) & 10.89 (s, 1H), 8.87 (s, 1H), 822 (d. /=82 Hz, IH). 804 (t. J=80Hz,
1H), 7.90(d, /= 7.6 Hz 1H), 7.68 (d, /= 6.4 Hz 1H), 7.36(d,./= 10.3 Hz, 1H), 5.65 (dq, /=133, 6.6 380
Hz, 1H), 3.26(s, 3H), 2.73 (t, J=6.9 Hz, 2H), 2.18 (t, /= 6.6 Hz 2H), 2.14 - 2.05 (m, 2H), 144 (d. J=
67 Hz. 6H). Faso
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'H-NMR of Compound 57b:

57h
THNMR (400 MHz, DMSO) § 10.86 (s, 1H), 8.65 (s, 1H), 8.26(d../=8.3 Hz, H), 8.05 (t. /=80 Hz,
1H), 786 (d, J="7.6 Hz, 1H), 7.67 (d,.J= 6.3 Hz, 1H), 7.35(d,./= 10.4 Hz, 1H), 4.23 - 4.14 (m, 1H),
3.26(s, 3H), 273 (t,/ = 6.9 Hz, 2H), 2.18 (t. /=6.7 Hz, 2H), 2.14— 2.04 (m, 2H), 1.06— 0.98 (m, 2H),
0.97-091 (m, 2H).
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'H-NMR of Compound 57¢:

5Tc
THNMR (600 MHz, DMSO)  10.89 (s, 1H), 8.78 (s, 1H), 8.21 (d../=8.3 Hz, 1H), 8.04 (. /=80 Hz,
1H), 7.89(d, /= 7.6 Hz, 1H), 7.68 (d, /= 6.3 Hz, 1H), 7.36 (d,./= 10.2 Hz, 1H), 5.63 - 5.52 (m, 1H),
4.99(t,./=5.4 Hz, IH), 3.68— 3.59 (m 2H), 3.27 (s, 3H), 2.73 (t, /=7.0 Hz 2H), 2.19(t, /=69 Hz,

2H), 210(d, /= 6.0 Hz. 2H), 144 (d, J =69 Hz, 3H). i
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'H-NMR of Compound 57d:

57d
TH NMR (400 MHz, DMSO) 8 10.65 (s, 1H), 8.87 (s, 1H), 801 (s, 1H), 787 (d, /=81 Hz, 1H), 7.64
(d,J=63 Hz, 1H), 7.56 (1, J=7.9 Hz, 1H), 7.35(t, /=82 Hz, 2H), 446 (dt,/=13.3, 6.7 Hz, 1H), 3.26
(s,3H), 272 (t. /J=6.8 Hz, 2H), 2.17 (d, J=6.5 Hz. 2H), 2.10(d, /= 6.5 Hz, 2H), 1.44 (d, J=6.6Hz,
6H).
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