
5% distilled water 	(270 mL) and dried under reduced pressure 

to give 1-ethyl-7-methyl-3-{4-[(3-methyl-3H-imidazo[4,5-

b]pyridin-2-yl)oxy]phenyll-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one 	(3.3 g) 	as white crystals 	(Form A). 

5 MS 	(API+): 	[M+H]+  401.3 

1H NMR 	(300 MHz, 	DMSO-d6) 	8 1.32 	(3H, 	t, 	J = 7.2 Hz), 	2.61 	(3H, 

s), 	3.77 	(3H, 	s), 	4.12 	(2H, 	q, 	J = 	7.2 	Hz), 	7.00 	(1H, 	d, 	J = 

10 

5.7 	Hz), 	7.20 	(1H, 	dd, 	J = 	7.9, 	4.9 	Hz), 	7.58-7.66 	(2H, 	m), 

7.71-7.78 	(2H, 	m), 	7.80 	(1H, 	dd, 	J = 	7.9, 	1.1 	Hz), 	7.87 	(1H, 

J = 	4.9 Hz), 	8.22 	(1H, 	dd, 	J = 4.9, 	1.5 	Hz). 

d, 

Anal. 	Calcd for C22H201\1602: 	C, 	65.99; 	H, 	5.03; 	N, 	20.99. 	Found: 

65.76; 	H, 	5.07; 	N, 	20.85. 

C, 

15 
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[0405] 

Powder X-ray Diffraction (PXRD) Analysis: 

Form A is characterized by PXRD Pattern using CuKa X-ray 

5 

251254 



radiation, having peaks selected from a list consisting of: 

9.302 	angstrom 	; 	middle 

8.1102 	angstrom 	; 	middle 

5.6255 	angstrom 	; 	high 

5.487 	angstrom 	; 	middle 

4.8439 	angstrom 	; 	high 

4.371 	angstrom 	; 	high 

3.7479 	angstrom 	; 	low 

3.6043 	angstrom 	; 	high 

3.5092 	angstrom 	; 	middle 

3.2178 	angstrom 	; 	high 

d-value. 

[0406] 

Method D 

5 1201) 	1-ethy1-7-methy1-3-{4-[(3-methy1-3H-imidazo[4,5-

b]pyridin-2-yl)oxy]phenyll-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one 	(crystals of Form G) 

Crystals of 1-ethy1-7-methy1-3-14-[(3-methy1-3H-

imidazo[4,5-b]pyridin-2-yl)oxy]pheny11-1,3-dihydro-2H- 

/o imidazo[4,5-b]pyridin-2-one 	(100 mg, 	Form A) 	was dissolved in 

EtOH (20 mL) 	at 80°C and the solution was allowed to cool to 

room temperature. The mixture was stirred at room temperature 

for 350 h. The solid was collected by filtration to give 1-

ethy1-7-methy1-3-14-[(3-methyl-3H-imidazo[4,5-b]pyridin-2- 

/5 yl)oxy]phenyl}-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(50 

mg) 	as crystals 	(Form G). 

Crystals of 1-ethy1-7-methy1-3-{4-[(3-methy1-3H-

imidazo[4,5-b]pyridin-2-yl)oxy]phenyll-1,3-dihydro-2H- 

imidazo[4,5-b]pyridin-2-one 	(40.0 g, 	Form A) 	was dissolved in 

20 DMSO (400 mL) 	at 95°C and the solution was allowed to cool to 

85°C. To the solution was slowly added EtOH 	(400 mL) 	at 85°C, 

and then the mixture was allowed to cool to 80°C. To the 

solution was added seed crystals 	(Form G: 	50 mg) 	at 80°C. The 

mixture was stirred and maintained at 73°C for 20 h. The solid 

25 was collected by filtration and washed with EtOH (500 mL) to 

2 5 2-2-5-5- 
_ 



give 1-ethy1-7-methy1-3-14-[(3-methyl-3H-imidazo[4,5-

b]pyridin-2-yl)oxy]pheny11-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one 	(19.5 g) 	as white crystals 	(Form G). 

5 Method E 

120m) 1-ethy1-7-methy1-3-14-[(3-methyl-3H-imidazo[4,5-

b]pyridin-2-yl)oxy]pheny1}-1,3-dihydro-2H-imidazo[4,5-

b]pyridin-2-one (crystals of Form G) 

Crystals of 1-ethy1-7-methy1-3-14-[(3-methy1-3H- 

10 imidazo[4,5-b]pyridin-2-yl)oxy]pheny11-1,3-dihydro-2H- 

imidazo[4,5-b]pyridin-2-one 	(600 mg, 	Form A) 	was stirred in 

EtOH (60 mL) at room temperature for 168 h. The solid was 

collected by filtration to give 1-ethy1-7-methy1-3-14-[(3-

methy1-3H-imidazo[4,5-b]pyridin-2-yl)oxy]pheny1)-1,3-dihydro- 

15 2H-imidazo[4,5-b]pyridin-2-one 	(350 mg) 	as crystals 	(Form G). 

MS 	(API+): 	[M+H]+  401.1. 

IH NMR 	(400 MHz, 	DMSO-d6) 	61.25-1.38 	(3H, 	m), 	2.61 	(3H, 	s), 

3.78 	(3H, 	s), 	4.04-4.18 	(2H, 	m), 	6.96-7.04 	(1H, 	m), 	7.17-7.25 

20 

(1H, 	m), 	7.59-7.66 	(2H, 	m), 	7.71-7.77 	(2H, 	m), 	7.78-7.83 	(1H, 

m), 	7.85-7.91 	(1H, 	m), 	8.16-8.28 	(1H, 	m). 

Anal. 	Calcd for C22H2oN602: 	C, 	65.99; 	H, 	5.03; 	N, 	20.99. 	Found: 

65.73; 	H, 	5.12; 	N, 	20.85. 

C, 

Method F 

25 120n) 1-ethy1-7-methy1-3-14-[(3-methyl-3H-imidazo[4,5-

b]pyridin-2-yl)oxy]pheny11-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one 	(crystals of Form G) 

Crystals of 1-ethyl-7-methyl-3-{4-[(3-methyl-3H- 



-W0-2&11/1Z3355 

imidazo[4,5-b]pyridin-2-yl)oxylpheny11-1,3-dihydro-2H- 

imidazo[4,5-b]pyridin-2-one 	(3.0 g) 	obtained in 120s') 	was 

dissolved in DMSO (33 mL) at 90°C. To the solution was slowly 

added EtOH (30 mL) at 80-90°C. To the solution was added 

s crystals 	(Form G) 	obtained in 120m) 	as seed crystals at 80-90°C. 

The mixture was stirred at 60-65°C for 6 h and at room 

temperature for 18 h. The solid was collected by filtration 

and washed with EtOH (15 mL) to give 1-ethy1-7-methy1-3-{4- 

[(3-methy1-3H-imidazo[4,5-b]pyridin-2-yl)oxy]pheny1)-1,3- 

/o dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(1.3 g) as white 

crystals 	(Form G). 

Method G 

120p) 1-ethy1-7-methy1-3-{4-[(3-methy1-3H-imidazo[4,5- 

15 b]pyridin-2-yl)oxy]pheny11-1,3-dihydro-2H-imidazo[4,5-

b]pyridin-2-one (crystals of Form G) 

Crystals of 1-ethy1-7-methy1-3-14-[(3-methy1-3H-

imidazo[4,5-b]pyridin-2-yl)oxy]pheny1}-1,3-dihydro-2H- 

imidazo[4,5-b]pyridin-2-one 	(3.0 g) 	obtained by 120s') was 

20 dissolved in DMSO (33 mL) at 90-95°C. To the solution was 

slowly added AcOEt (30 mL) at 70-90°C. To the solution was 

added crystals (Form G) obtained in 120n) as seed crystals at 

80-90°C. The mixture was stirred at 45-50°C for 25 min and at 

70-75°C for 3 h. The mixture was gradually cooled to 0-5°C and 

25 stirred for 1 h. The solid was collected by filtration and 

washed with AcOEt (15 mL) to give 1-ethy1-7-methy1-3-14-[(3-

methy1-3H-imidazo[4,5-b]pyridin-2-yl)oxy]pheny1)-1,3-dihydro- 

2H-imidazo[4,5-b]pyridin-2-one 	(2.6 g) 	as white crystals 	(Form 

G). 

30 

Method H 

120q) 1-ethy1-7-methy1-3-(4-[(3-methyl-3H-imidazo[4,5-

b]pyridin-2-yfloxy]phenyll-1,3-dihydro-2H-imidazo[4,5-

b]pyridin-2-one (crystals of Form G) 

35 A solution of 3-methy1-2-(methylsulfony1)-3H-imidazo[4,5- 

25-7 
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-144)-2011-f±63355 -11C—T-7471P•s-20f1,44+44-3- 

b]pyridine 	(20.4 g, 	96.55 mmol) 	in DMA (117 ml,) was added to a 

solution of 1-ethy1-3-(4-hydroxypheny1)-7-methyl-1,3-dihydro- 

2H-imidazo[4,5-b]pyridin-2-one 	(26.0 g, 	96.55 mmol) 	and 

potassium tert-butoxide (11.4 g) in DMA (96 ml,) at room 

5 temperature. The mixture was stirred at 95-100°C for 1.5 h. 

Water (221 mL) was added at 80-100°C. The precipitate was 

collected at room temperature and dried over under reduced 

pressure to give 1-ethy1-7-methy1-3-{4-[(3-methyl-3H-

imidazo[4,5-b]pyridin-2-yl)oxy]pheny1)-1,3-dihydro-2H- 

10 imidazo[4,5-b]pyridin-2-one (35.8 g) as crude product. The 

obtained crude 1-ethy1-7-methy1-3-{4-[(3-methyl-3H-

imidazo[4,5-b]pyridin-2-yl)oxy]pheny1)-1,3-dihydro-2H- 

imidazo[4,5-b]pyridin-2-one 	(10.0 g) was dissolved in DMSO 

(150 mL) at 90-100°C. The solution was filtered through filter 

15 paper and washed with DMSO (10 mL). The combined filtrate was 

slowly added to a mixture of crystals (Form G: 100 mg) 

obtained in 120p) 	(as seed crystals) in AcOEt (100 mL) at 5- 

30°C. After stirring at room temperature for 17 h, the mixture 

was stirred at 70°C for 1 h. The mixture was gradually cooled 

20 to 25°C and stirred for 2 h. The mixture was stirred at 0-10°C 

for 1 h and at room temperature for 1 h. The solids were 

collected by filtration and dried at 50°C under reduced 

pressure to give 1-ethy1-7-methy1-3-{4-[(3-methy1-3H-

imidazo[4,5-b]pyridin-2-yl)oxy]pheny11-1,3-dihydro-2H- 

25 imidazo[4,5-b]pyridin-2-one 	(8.0 g) 	as white crystals 	(Form G). 

[0407] 

Method I 

120r) 	1-ethy1-7-methy1-3-(4-[(3-methyl-3H-imidazo[4,5- 

30 b]pyridin-2-yl)oxy]pheny1)-1,3-dihydro-2H-imidazo[4,5-

b]pyridin-2-one (crystals of Form G) 

A solution of 3-methy1-2-(methylsulfony1)-3H-imidazo[4,5- 

b]pyridine 	(40.8 g, 	193.09 mmol) 	in DMA (234 ml) 	was added to 

a solution of 1-ethy1-3-(4-hydroxypheny1)-7-methyl-1,3- 

35 dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(52.0 g, 	193.09 mmol) 

258- 
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**aka-4433M- 	 42C-T444444-1404414-3-

and potassium tert-butoxide (22.8 g) in DMA (192 mL) at room 

temperature. The mixture was stirred at 90-100°C for 1 h. Water 

(442 mL) was added at 80-100°C. The precipitate was collected 

at room temperature and dried over under reduced pressure to 

5 	give 1-ethy1-7-methy1-3-{4-[(3-methyl-3H-imidazo[4,5-

b]pyridin-2-y1)oxylphenyll-1,3-dihydro-2H-imidazo[4,5-

b]pyridin-2-one (72.4 g) as crude product. The crude 1-ethyl-

7-methy1-3-i4-[(3-methyl-3H-imidazo[4,5-b]pyridin-2-

yl)oxylpheny1)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 

/o 	(60.0 g) 	was dissolved in DMSO 	(900 mi.) 	at 90-100°C. The 

solution was filtered through filter paper and washed with 

DMSO (60 mL). The combined filtrate was slowly added to a 

mixture of crystals (Form G: 600 mg) obtained in 120q) 	(as 

seed crystals) in AcOEt (600 mL) at 0-30°C. The mixture was 

15 stirred at 70°C for 0.5 h and cooled to room temperature. After 

stirring at room temperature for 1 h, the mixture was stirred 

at 0-10°C for 1 h and at room temperature for 1 h. The solids 

were collected by filtration and dried at 50°C under reduced 

pressure to give 1-ethyl-7-methyl-3-{4-[(3-methyl-3H- 

20 imidazo[4,5-b]pyridin-2-yl)oxy]pheny1}-1,3-dihydro-2H- 

imidazo[4,5-b]pyridin-2-one 	(47.9 g) 	as white crystals 	(Form 

G). 

MS 	(ESI+): 	[M+H]+  401.2 

IH NMR 	(500 MHz, 	CDC13) 	5 1.42 	(3H, 	t), 	2.62 	(3H, 	s), 	3.84 	(3H, 

25 	s), 	4.15-4.27 	(2H, 	m), 	6.81-6.92 	(1H, 	m), 	7.10-7.18 	(1H, 	m), 

7.52-7.61 	(2H, 	m), 	7.73-7.80 	(1H, 	m), 	7.82-7.87 	(2H, 	m), 	7.91- 

7.95 	(1H, 	m), 	8.20-8.29 	(1H, 	m). 

[0408] 

Method J 

30 	120s) 	1-ethy1-7-methy1-3-(4-[(3-methy1-3H-imidazo[4,5- 

b]pyridin-2-yl)oxylpheny1)-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one (crystals of Form G) 

120s')A solution of 3-methy1-2-(methylsulfony1)-3H- 

imidazo[4,5-b]pyridine 	(78.4 g, 	371.33 mmol) 	in DMA (420 mL) 

35 was added to a solution of 1-ethy1-3-(4-hydroxypheny1)-7- 
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) 

methyl-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(100.0 g, 

371.33 mmol) and potassium tert-butoxide (51.5 g) in DMA (370 

mL) at room temperature. The mixture was stirred at 90-100°C 

for 1 h. Water 	(780 mL) was added at 90-100°C. The precipitate 

5 was collected at room temperature and dried under reduced 

pressure to give 1-ethy1-7-methy1-3-(4-[(3-methy1-3H-

imidazo[4,5-b]pyridin-2-yl)oxy]pheny1)-1,3-dihydro-2H- 

imidazo[4,5-b]pyridin-2-one 	(127.7 g) 	as crystals. The 

obtained crystals 	(125.0 g) were dissolved in DMSO (1375 mL) 

10 at 90-95°C. To the solution was slowly added EtOH (1250 /III) 	at 

80-95°C, and then the mixture was allowed to cool to room 

temperature. The solid was collected by filtration and washed 

with EtOH (625 mL) to give 1-ethy1-7-methy1-3-{4-[(3-methyl- 

3H-imidazo[4,5-b]Pyridin-2-yl)oxy]phenyl}-1,3-dihydro-2H- 

/5 imidazo[4,5-b]pyridin-2-one 	(103.9 g) 	as crystals. 

120s") The mixture of the obtained crystals (55.0 g) in a 

solution of DMSO (275 mL) and EtOH (275 mL) was stirred at 70- 

75°C for 0.5 h and then the mixture was allowed to cool to room 

20 temperature. The solid was collected by filtration and washed 

with EtOH (165 mL) to give 1-ethy1-7-methy1-3-{4-[(3-methy1- 

3H-imidazo[4,5-b]pyridin-2-yl)oxylpheny11-1,3-dihydro-2H- 

imidazo[4,5-b]pyridin-2-one 	(52.2 g) 	as crystals 	(Form A). 	The 

obtained crystals 	(5.0 g) were dissolved in DMSO (50 ml) 	at 

25 95°C. The solution was filtered through filter paper and washed 

with DMSO (5 mL). To the combined filtrate was added EtOH (50 

mL) slowly at 73-95°C. To the solution was added crystals (Form 

G: 	5 mg) 	obtained in 120p) 	(as seed crystals) 	at 73°C. The 

mixture was allowed to cool to room temperature. After 

30 stirring at 70-75°C for 7 h, the mixture was cooled to room 

temperature. After stirring at 70-75°C for 8 h, the mixture was 

cooled to room temperature. After stirring at 70-75°C for 2 h, 

the mixture was stirred at room temperature for 1 h, and at 0- 

10°C for 1 h. The solids were collected by filtration and dried 

35 at 50°C under reduced pressure to give 1-ethyl-7-methyl-3-{4- 

257 
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[(3-methy1-3H-imidazo[4,5-b]pyridin-2-yl)oxy]pheny1)-1,3- 

dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(4.5 g) 	as white 

crystals 	(Form G). 

[0409] 

5 Powder X-ray Diffraction (PXRD) Analysis: 

Form G is characterized by PXRD Pattern using CuKa X-ray 

radiation, having peaks selected from a list consisting of: 

9.2245 	angstrom ; 	middle.  

7.8796 	angstrom 	; 	high 

6.763 	angstrom 	; 	middle 

6.2059 	angstrom 	; 	middle 

6.1289 	angstrom 	; 	middle 

5.7268 	angstrom 	; 	high 

5.1275 	angstrom ; 	middle 

4.638 	angstrom 	; 	middle 

4.267 	angstrom 	; 	middle 

3.9939 	angstrom 	; 	middle 

3.9345 	angstrom ; 	middle 

3.7921 	angstrom 	; 	high 

3.7479 	angstrom 	; 	high 

3.0579 	angstrom 	; 	middle 

d-value. 

[0410] 

/o Example 121 

7-methy1-1-(1-methylethyl)-3-(4-[(3-methyl-3H-imidazo[4,5-

b]pyridin-2-yl)oxy]pheny1}-1,3-dihydro-2H-imidazo[4.5-

b]pyridin-2-one 

--11. 	. 	--- 

15 121a) 	3-[4-(benzyloxy)pheny1]-7-methy1-1-(1-methylethyl)-1,3- 

dihydro-2H-imidazo[4,5-b]pyridin-2-one 

. • 

-2-6-1- 
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A suspension of 3-[4-(benzyloxy)pheny1]-7-methy1-1,3- 

dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(360 mg), 2-iodopropane 

(0.217 mL) 	and potassium carbonate 	(180 mg) 	in DMF (10 mL) 	was 

stirred overnight at room temperature. The reaction mixture 

5 was poured into water, and the mixture was extracted with 

AcOEt. The extract was washed with water and brine, dried over 

MgSO4, and concentrated under reduced pressure. The residue was 

purified by column chromatography (silica gel, eluted with 15% 

- 20% AcOEt in hexane) to give the title compound (218 mg) 	as 

io colorless oil. 

MS 	(API+) : 	[M+H]+ 374.3 

1H NMR 	(300 MHz, 	CDC13) 	5 1.68 	(6H, 	d, 	J = 6.8 Hz), 	2.60 	(3H, 

s), 	4.72-4.88 	(1H, 	m), 	5.11 	(2H, 	s), 	6.78 	(1H, 	d, 	J = 5.3 Hz), 

7.06-7.13 	(2H, 	m), 	7.28-7.47 	(5H, 	m), 	7.47-7.55 	(2H, 	m), 	7.88 

15 (1H, 	d, 	J = 5.3 Hz). 

[0411] 

121b) 7-methy1-1-(1-methylethyl)-3-{4-[(3-methyl-3H-

imidazo[4,5-b]pyridin-2-y1)oxy]pheny1171,3-dihydro-2H-

imidazo[4,5-b]pyridin-2-one 

( / N 
N 	)..L.  N 0 . 

1 	 11-Ny" 
20 0 

A mixture of 3-[4-(benzyloxy)pheny1]-7-methy1-1-(1- 

methylethyl)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(215 

mg) and 10% Pd-C (30.6 mg) 	in EtOH (10 mL) was hydrogenated 

under balloon pressure at room temperature for 1 h. The 

25 catalyst was removed by filtration and the filtrate was 

concentrated in vacuo to give 3-(4-hydroxypheny1)-7-methy1-1- 

(1-methylethyl)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one as 

a colorless Solid. To a solution of this solid in DMF (10 ml) 

were added sodium hydride (27.8 mg) and 3-methyl-2- 

30 (methylsulfonyl)-3H-imidazo[4,5-b]pyridine (164 mg) 	at 100°C. 

The mixture was heated at 180°C for 30 min under microwave 

irradiation. The precipitate was collected by filtration and 

washed with AcOEt and Me0H to give the title compound (175 mg) 

2G2 
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as colorless crystals. 

MS 	(API+) : 	[M+H]+ 415.4 

1H NMR 	(300 MHz, 	DMSO-d6) 	5 1.60 	(6H, 	d, 	J = 6.8 Hz), 	2.62 	(3H, 

s), 	3.78 	(3H, 	s), 	4.83 	(1H, 	quin, 	J = 6.8 	Hz), 	6.98 	(1H, 	d, 	J 

5 = 5.3 Hz), 	7.20 	(1H, 	dd, 	J = 7.9, 	4.9 Hz), 	7.57-7.64 	(2H, 	m), 

7.68-7.75 	(2H, 	m), 	7.80 	(1H, 	dd, 	J = 7.9, 	1.5 	Hz), 	7.84 	(1H, 	d, 

J = 5.3 Hz), 	8.22 	(1H, 	dd, 	J = 4.9, 	1.5 Hz). 

mp 270 - 271°C. 

[0412] 

io Example 122 

6-methy1-1-(1-methylethyl)-3-14-[(3-methyl-3H-imidazo[4,5-

b]pyridin.72-yl)oxy]pheny1)-1,3-dihydro-2H-imidazo[4,5-

b]pyridin-2-one 

/-- 
'----N 

N— 	 .--- -I\  . 
N N `0 

• )N /r- - 0 T 

15 122a) 	3+[4-(benzyloxy)pheny1]-6-methy1-1-(1-methylethyl)-1,3-

dihydro-2H-imidazo[4,5-b]pyridin-2-one 

O   
4I 	li eN . r 

NaH (84 mg) was added to a solution of 3-[4- 

(bezyloxy)pheny1]-6-methy1-1,3-dihydro-2H-imidazo[4,5- 

20 b]pyridin-2-one (346 mg) and 2-iodopropane (0.208 mL) 	in 

DMF(dry) 	(4 mL) at room temperature. The mixture was stirred 

at room temperature under a dry atmosphere (CaC12  tube) for lh. 

The mixture was poured into water, and the mixture was 

extracted with EtOAc. The organic layer was separated, washed 

25 with brine, dried over MgSO4  and concentrated in vacuo. The 

residue was purified by column chromatography (NH silica gel, 

EtOAc/hexane) to give the title compound (283 mg) as a yellow 

oil. 

MS 	(API+): 	[M+H]+ 374.2. 

2 	Er3 
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[0413] 

122b) 3-(4-hydroxypheny1)-6-methy1-1-(1-methylethyl)-1,3-

dihydro-2H-imidazo[4,5-b]pyridin-2-one 

HO . 

5 A mixture of 3-[4-(benzyloxy)pheny1]-6-methy1-1-(1- 

methylethyl)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(283 

mg) and 10% palladium on carbon 	(50% wet) 	(87 mg) 	in NeOH 	(4.2 

mL) and EtOAc (4.2 mL) was hydrogenated under balloon pressure 

at room temperature overnight. The solid was filtrated and 

lo washed with Me0H (10 mL) to remove the catalyst. The filtrate 

was concentrated in vacuo to give the title compound (210 mg) 

as a gray solid. 

15 

IH NMR 	(300 MHz, 	CDC13) 	5 1.59 	(5H, 	d, 	J = 7.2 Hz), 	2.40 	(3H, 

s), 	4.82 	(1H, 	t, 	J = 7.0 Hz), 	6.60-6.90 	(2H, 	m), 	7.25 	(2H, 	s), 

7.27-7.32 	(2H, 	m), 	7.87 	(1H, 	s). 

[0414] 

122c) 6-methy1-1-(1-methylethyl)-3-{4-[(3-methyl-3H-

imidazo[4,5-b]pyridin-2-y1)oxy]pheny1)-1,3-dihydro-2H-

imidazo[4,5-b]pyridin-2-one 

0--N 

Nio .
NN 

20 

To a mixture of 3-methyl-2-(methylsulfonyl)-3H- 

imidazo[4,5-b]pyridine 	(198 mg) 	and 3-(4-hydroxypheny1)-6- 

methy1-1-(1-methylethyl)-1,3-dihydro-2H-imidazo[4,5-b]pyridin- 

2-one 	(177 mg) 	in DMF 	(1.5 mL) 	was added NaH 	(40.0 mg), 	and 

25 the mixture was stirred at 100°C for 1 h. The mixture was 

heated at 180°C for 30 min under microwave irradiation. The 

mixture was poured into water, and the mixture was extracted 

with EtOAc. The organic layer was separated, washed with brine, 

dried over Na2SO4  and concentrated in vacuo. The residue was 

-2-frl-- 
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purified by column chromatography (silica gel, EtOAc/hexane) 

to give the title compound (125 mg) as white crystals. 

MS 	(API+): 	[M+H]+ 415.1. 

5 

'H NMR 	(300 MHz, 	DMSO-d0 	6 1.52 	(6H, 	d, 	J = 7.2 Hz), 	2.36 	(3H, 

s), 	3.77 	(3H, 	s), 	4.71 	(1H, 	quin, 	J = 6.9 Hz), 	7.20 	(1H, 	dd, 	J 

= 	7.9, 	4.9 	Hz), 	7.53-7.71 	(3H, 	m), 	7.71-7.86 	(4H, 	m), 	8.22 	(1H, 

dd, 	J = 4.9, 	1.5 Hz). 

Anal. 	Calcd for C23H22N602: 	C, 	66.65; 	H, 	5.35; N, 	20.28. 	Found: 	C, 

66.55; 	H, 	5.44; 	N, 	20.23. 

10 mp 252°C 

[0415] 

Example .123  
1-[4-(imidazo[1,2-a]pyridin-2-yloxy)pheny1]-3,3-dimethy1-1,3-

dihydro-2H-pyrrolo[2,3-b]pyridin-2-one 

N ,_ 

\---'0 411 
15 

123a) 	1-[4-(±midazo[1,2-a]pyridin-2-yloxy)pheny1]-1,3-dihydro- 

2H-pyrrolo[2,3-b]pYridin-2-one 

O 

Ethyl 2-chloroimidazo[1,2-a]pyridine-3-carboxylate (2.00 

20 g) was-added to a solution of p-bromophenol (1.617 g) and NaH 

(0.427 g) 	in DMF(dry) 	(10 mL) 	at 100°C. The mixture was stirred 

at 100°C under a dry atmosphere overnight. The reaction mixture 

was diluted with Me0H, and concentrated in vacuo. The residue 

was purified by column chromatography (silica gel, eluted with 

25 0% - 30% EtOAc in hexane) to give ethyl 2-(4- 

bromophenoxy)imidazo[1,2-a]pyridine-3-carboxylate 	(1.5 g) 	as a 

colorless solid and 2-(4-bromophenoxy)imidazo[1,2-a]pyridine 

(530 mg) 	as a colorless solid. The mixture of 2-(4- 

bromophenoxy)imidazo[1, 2-a]pyridine 	(410 mg), 	1,3-dihydro-2H- 
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pyrrolo[2.3-b]pyridine-2-one 	(164 mg), trans-N,Nr- 

dimethylcyclohexane-1,2-diamine 	(174 mg), 	copper(I) 	iodide 

(116 mg), 	K2CO3 	(338 mg) 	and THF(dry) 	(5 mi) 	was heated at 180°C 

for 3 h under microwave irradiation. The solid was removed by 

5 filtration, and the filtrate was concentrated in vacuo. The 

residue was purified by column chromatography (silica gel, 

EtOAc/hexane) to give the title compound (72 mg) as an orange 

solid (mixture with 1,3-dihydro-2H-pyrrolo[2.3-b]pyridine-2- 

one, 	ca. 	20% purity). 

io This product was subjected to the next reaction without 

further purification. 

MS 	(API+)': 	[M+H]+ 343.1. 

[0416] 

123b) 	1-[4-(imidazo[1,2-a]pyridin-2-yloxy)pheny1]-3,3- 

15 dimethy1-1,3-dihydro-2H-pyrrolo[2,3-b]pyridin-2-one 

\>---,N 
hi \,), 41 
. 	y\-- 

0 

A mixture of 1-[4-(imidazo[1,2-a]pyridin-2-yloxy)pheny1]- 

1,3-dihydro-2H-pyrrolo[2,3-b]pyridin-2-one 	(72 mg, mixture 

with 1,3-dihydro-2H-pyrrolo[2.3-b]pyridine-2-one, ca. 20% 

20 purity), 	iodomethane 	(0.110 ml..), and sodium hydride 	(70.8 mg) 

in DMF (1 mL) was stirred at 0°C to room temperature overnight. 

The mixture was quenched with water at room temperature and 

extracted with EtOAc. The organic layer was separated, washed 

with brine, dried over MgSO4  and concentrated in vacuo. The 

25 residue was purified by column chromatography (silica gel, 

EtOAc/hexane) and column chromatography (NH silica gel, 

EtOAc/hexane) to give the title compound (7.40 mg) 	as a 

colorless oil. 

MS 	(API+): 	[M+H]+ 371.3. 

30 IH NMR 	(300 MHz, 	CDC13) 	6 1.46-1.55 	(6H, 	m), 	6.81 	(1H, 	t, 	J - 

6.2 	Hz), 	7.02 	(1H, 	dd, 	J = 	7.6, 	5.3 	Hz), 	7.12 	(1H, 	s), 	7.14- 

7.22 	(1H, 	m), 	7.29-7.41 	(2H, 	m), 	7.48-7.59 	(4H, 	m), 	8.03 	(1H. 
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d, 	J - 	6.8 Hz), 	8.17 	(1H, 	dd, 	J = 5.3, 	1.5 Hz). 

[0417] 

Example 124 

1-ethy1-3-[4-(imidazo[1,2-a]pyridin-2-yloxy)pheny1]-6-methyl- 

5 1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 

(--N7VN  
Nr---4-0 * N --  eN)  

0  

124a) ethyl 2-[4-(1-ethy1-6-methy1-2-oxo-1,2-dihydro-3H-

imidazo[4,5-b]pyridin-3-y1)phenoxy]imidazo[1,2-a]pyridine-3-

carboxylate 

01---N 

/0 0-',„ 	
eNs,„ 

O 0  
The mixture of ethyl 2-chloroimidazo[1,2-a]pyridine-3- 

carboxylate (504 mg), 	1-ethy1-3-(4-hydroxypheny1)-6-methyl- 

1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one (302 mg) and NaH 

(67.3 mg) 	in DME 	(4 m.I.,) 	was heated at 50°C for 1 h. The mixture 

15 

20 

was heated at 200°C for 3 h under microwave irradiation. The 

mixture was poured into sat. NaHCO3, and the mixture was 

extracted with EtOAc. The organic layer was separated, washed 

with brine, dried over Na2SO4  and concentrated in vacuo. 	The 

residue was purified by column chromatography (silica gel, 

EtOAc/hexane) to give the title compound (62.0 mg) as a white 

solid. 

MS 	(API+): 	[M+H]+ 458.2. 

[0418]  

124b) 1-ethyl-3-[4-(imidazo[1,2-a]pyridin-2-yloxy)phenyl]-6- 

25 methyl-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 

,D 	N 
 

le 
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To a solution of ethyl 2-[4-(1-ethy1-6-methy1-2-oxo-1,2-

dihydro-3H-imidazo[4,5-b]pyridin-3-y1)phenoxy]imidazo[1,2- 

a]pyridine-3-carboxylate 	(62 mg) 	in EtOH (4 mL) was added 

sodium hydroxide (1.084 mL). The mixture was stirred at 50°C 

5 for 2 h. Hydrochloric acid (2.168 mL) was added to the mixture, 

and the mixture was stirred at 60°C for 10 h. The mixture was 

concentrated under reduced pressure. The residue was purified 

by column chromatography (silica gel, EtOAc/hexane) to give 

the title compound (42.0 mg) as a colorless oil. 

/o MS 	(API+): 	[M+H]+ 386.2. 

IH NMR 	(300 MHz, 	CDC13) 	6 1.41 	(3H, 	t, 	J = 7.2 Hz), 	2.40 	(3H. 

s), 	4.00 	(2H, 	q,..J = 7.2 	Hz), 	6.76-6.66 	(1H, 	m), 	7.10 	(2H, 	s), 

7.13-7.22 	(1H, 	m), 	7.30-7.40 	(2H, 	m), 	7.51 	(1H, 	d, 	J = 	9.1 	Hz), 

7.68-7.75 	(2H, 	m), 	7.88 	(1H, 	s), 	8.02 	(1H, 	d, 	J = 	6.4 Hz). 

15 Anal. 	Calcd for C22H19N502-0.5 H20: 	C, 	67.06; 	H, 	5.11; 	N, 	17.77. 

Found: 	C, 	67.25; 	H, 	5.16; 	N, 	17.71. 

[0419] 

Example 125 

7-ethy1-9-{4-[(1-methy1-1H-benzimidazol-2-y1)oxy]Phenyll-7,9- 

20 dihydro-BH-purin-8-one 

110 	Ne,-N % 
N 

/ 
• 11 N  )r-  ----- o 

125a) 2-(4-bromophenoxy)-1-methyl-1H-benzimidazole 

110 

411 
Triethylamine (18 mL) was added to a mixture of 2-chloro- 

25 1-methyl-1H-benzimidazole 	(7.2 g) and p-bromophenol 	(22.5 g) 

at room temperature. The mixture was stirred at 120°C for 6 h. 

The mixture was quenched with water at room temperature and 

extracted with EtOAc. The organic layer was separated, washed 

with 1 N NaOH aq. and brine, dried over MgSO4 and concentrated 

-2-G0 
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in vacuo. The residue was purified by column chromatography 

(NH silica gel, eluted with 10% - 15% EtOAc in hexane) to give 

2-(4-bromophenoxy)-1-methyl-1H-benzimidazole (3.2 g) as 

colorless crystals. 

5 MS 	(API+): 	[M+H]+  304.92. 

1H NMR 	(300 MHz, 	CDC13) 	6 3.73 	(3H, 	s), 	7.13-7.35 	(5H, 	m), 

7.50-7.61 	(3H, 	m). 

[0420] 

125b) AT-(diphenylmethylidene)-4-[(1-methy1-1H-benzimidazol-2- 

10 yl)oxy]aniline 

400 	lit 
, Ni 	it 41 

To a suspension of 2-(4-bromophenoxy)-1-methyl-1H- 

benzimidazole 	(1.0 g), 	Pd2(dba)3 	(0.076 g), 	sodium tert- 

butoxide 	(0.48 g) 	and xantphos 	(0.19 g) 	in dioxane 	(10 mL) was 

15 added benzophenone imine 	(0.83 mi.,), and the mixture was 

stirred at 100°C under Ar atmosphere for 6 h. After stirring at 

room temperature overnight, the mixture was poured into water, 

and the mixture was extracted with AcOEt. The organic layer 

was dried over Na2SO4, filtered and concentrated in vacuo. The 

20 residual crystals were washed with AcOEt to obtain Al- 

(diphenylmethylidene)-4-[(1-methy1-111-benzimidazol-2- 

yl)oxy]aniline 	(0.81 g) 	as pale yellow crystals. 

MS 	(API+): 	[M+H]+  404.2. 

1H NMR 	(300 MHz, 	DMSO-d6) 	6 3.67 	(3H, 	s), 	6.74-6.82 	(2H, 	m). 

25 7.07-7.26 	(6H, 	m), 	7.33-7.59 	(8H, 	m), 	7.64-7.71 	(2H, 	m). 

[0421] 

125c) 4-[(1-methyl-1H-benzimidazol-2-yfloxy]aniline 

410 

N 	1  
/ 

• NH2 

To a suspension of N-(diphenylmethylidene)-4-[(1-methyl- 

30 1H-benzimidazol-2-yl)oxy]aniline (810 mg) 	in THE (10 mL) was 

added 1 N HC1 aq (10 mL) at room temperature, and the mixture 
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was stirred at room temperature for 1 h. The mixture was 

neutralized with sat. NaHCO3  aq. and extracted with AcOEt. The 

organic layer was dried over Na2SO4, filtered and concentrated 

in vacuo. The residue was purified by column chromatography 

5 (silica gel, eluted with 5% - 100% AcOEt in hexane) to give 4- 

[(1-methy1-1H-benzimidazol-2-yfloxy]aniline 	(440 mg) 	as 

colorless crystals. 

MS 	(API+): 	[M+H]+  240.2. 

1H NMR 	(300 MHz, 	DMSO-d6) 	5 3.68 	(3H, 	s), 	5.06 	(2H, 	s), 	6.55- 

/0 6.64 	(2H, 	m), 	6.99-7.18 	(4H, 	m), 	7.30-7.43 	(2H, 	m). 

[0422] 

125d) 6-chloro-M-(4-[(1-methy1-111-benzimidazol-2-

y1)oxy]pheny1)-5-nitropyrimidin-4-amine 

IP 	 N 
N rCI 

O 11  NH NO2  

15 To a solution of 4-[(1-methy1-1H-benzimidazol-2- 

yl)oxy]aniline 	(0.30 g) 	and TEA (0.26 mL) 	in THE (15 mL) 	was 

added 4,6-dichloro-5-nitropyrimidine (0.24 g) at room 

temperature, and the mixture was stirred at room temperature 

for 2 h. The mixture was poured into water, and the mixture 

20 was extracted with AcOEt. The organic layer was washed with 

brine, dried over Na2SO4, filtered and concentrated in vacuo. 

The residue was purified by column chromatography (dry charge, 

silica gel, eluted with 5% - 50% AcOEt in hexane) to give 6-

chloro-N-{4-[(1-methy1-1H-benzimidazol-2-y1)oxy]phenyl}-5- 

25 nitropyrimidin-4-amine 	(0.24 g) 	as a yellow solid. 

MS 	(API+): 	[M+H]l-  397.3. 

1H NMR 	(300 MHz, 	CDC13) 	5 3.75 	(3H, 	s), 	7.17-7.26 	(3H, 	m), 

7.43-7.51 	(2H, 	m), 	7.54-7.65 	(3H, 	m), 	8.48 	(1H, 	s), 	9.22 	(1H, 

s). 

30 [0423] 

125e) ie-{4-[(1-methyl-1H-benzimidazol-2-

y1)oxy]phenyl}pyrimidine-4,5-diamine 



WO-2044-11-61355- 	 -PCT/US4201-1104144-3- 

410 	
N
ON 

N 
/ 

• NH NH2  

A mixture of 6-chloro-N-{4-[(1-methy1-1H-benzimidazol-2-

yl)oxy]pheny11-5-nitropyrimidin-4-amine (240 mg) and 10% 

palladium on carbon (160 mg) in Me0H (10 mL) and THF (10 mL) 

5 was hydrogenated under balloon pressure at room temperature 

overnight. To the mixture was added TEA (0.50 mL). The 

catalyst was removed by filtration and the filtrate was 

concentrated in vacuo. The residue was purified by column 

chromatography (silica gel, eluted with 0% - 5% Me0H in AcOEt) 

/o to give Arl-(4-[(1-methy1-1H-benzimidazol-2- 

y1)oxy]phenyllpyrimidine-4,5-diamine (80 mg) as a colorless 

solid. 

MS 	(API+): 	[M+H]+  333.4. 

[0424] 

15 125f) 9-{4-[(1-methy1-1H-benzimidazol-2-yl)oxy]phenyl]-7,9-

dihydro-8H-purin-8-one 

110
N NON N 

/ N`{ 	---, 

. NeNH 
0 

A solution of A1-14-[(1-methyl-1H-benzimidazol-2- 

yl)oxy]phenyllpyrimidine-4,5-diamine 	(80 mg) 	and CDI 	(39 mg) 

20 in THF (20 mL) was refluxed for 3 h. CDI (39 mg) was added to 

the mixture. After refluxing overnight, the mixture was 

concentrated in vacuo. The residual solid was washed with 

AcOEt to give 9-14-[(1-methyl-1H-benzimidazol-2- 

yl)oxy]pheny11-7,9-dihydro-811=purin-8-one 	(56 mg) as white 

25 crystals. 

MS 	(API+): 	[M+H]+  359.3. 

[0425] 

125g) 7-ethyl-9-{4-[(1-methyl-11r-benzimidazol-2-

yl)oxy]pheny1)-7,9-dihydro-81/-purin-8-one 
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IP 	
N47-"N N 

fN/ 	
1 

o 
. 

0 

A mixture of 9-{4-[(1-methy1-1H-benzimidazol-2- 

yl)oxy]pheny11-7,9-dihydro-8.ff-purin-8-one 	(56 mg), iodoethane 

(20 pL) and cesium carbonate (120 mg) 	in DMF (3 mL) was 

5 stirred at 50°C for 4 h. The mixture was poured into water, 	and 

the mixture was extracted with AcOEt. The organic layer was 

washed with brine, dried over Na2SO4, filtered and concentrated 

in vacuo. The residual crystals were recrystallized from AcOEt 

to give 7-ethyl-9-{4-[(1-methyl-1H-benzimidazol-2- 	 . 

/0 yl)oxy]pheny11-7,9-dihydro-8H-purin-8-one 	(40 mg) as white 

crystals. 

MS 	(API+) : 	[M+H]+  387.4. 

15 

1H NMR 	(300 MHz, 	DMSO-d6) 	5 1.34 	(3H, 	t, 	J = 7.2 Hz), 	3.77 	(3H, 

s), 	4.01 	(2H, 	q, 	J = 	7.2 	Hz), 	7.11-7.24 	(2H, 	m), 	7.40-7.51 	(2H, 

m), 	7.58-7.66 	(2H, 	m), 	7.72-7.79 	(2H, 	m), 	8.64 	(1H, 	s), 	8.65 

(1H, 	s). 

mp 242-243°C 

Anal. 	Calcd for C21H1eN602: 	C, 	65.27; 	H, 	4.70; N, 	21.75. 	Found: 	Cr 

64.99; 	H, 	4.77; 	N, 	21.70. 

20 [0426] 

Example 126 

6-chloro-1-(1-methylethyl)-3-(4-[(3-methy1-3H-imidazo[4,5-

b]pyridin-2-yl)oxy]pheny1)-1,3-dihydro-2H-imidazo[4,5-

b]pyridin-2-one 

CI 

V 
	Nf  \ 

N 
111 

25 

1 	 )1,  
d 	I 

126a) 	3-[4-(benzyloxy)pheny1]-6-chloro-1-(1-methylethyl)-1,3-

dihydro-2H-imidazo[4,5-b]pyridin-2-one 

272 
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0 
Nf  ...., 	\ 

41 	* 0 )r-NT-- 
Di-tert-butyl dicarbonate (17.05 mL) was added to a 

solution of 2,5-dichloropyridin-3-amine (11.4 g) and NaHMDS 

(81 mL) 	in THF(dry) 	(200 mL) 	at 0°C. The mixture was stirred at 

5 0°C under a dry atmosphere for 1 h. The mixture was neutralized 

with 1N HC1 at 0°C and extracted with EtOAc. The organic layer 

was separated, washed with water and brine, dried over MgSO4  

and concentrated in vacuo. The residue was purified by column 

chromatography (NH silica gel, eluted with 0% - 20% EtOAc in 

/o hexane) to give tert-butyl 2,5-dichloropyridin-3-ylcarbamate 

(15.6 g) 	as colorless oil. The mixture of tert-butyl 2,5-

dichloropyridin-3-ylcarbamate (7.5 g), 4-benzyloxyaniline 

hydrochloride 	(10.08 g), 	9,9-dimethy1-4,5- 

bis(diphenylphosphino)xanthene 	(1.319 g), 	Pd2(dba)3 	(1.044 g) 

/5 and sodium tert-butoxide (6.57 g) 	in toluene (160 mL) - 2-

propanol (40.0 mL) was stirred at 100°C under Ar overnight. The 

reaction mixture was concentrated in vacuo. The residue was 

purified by column chromatography (silica gel, eluted with 0% 

- 100% EtOAc in hexane) to give intermediate. To the 

20 intermediate in DMF (100 mL) were added 2-iodopropane (5.69 

mL) and NaH (2.280 g), and the mixture was stirred at room 

temperature under a dry atmosphere (CaC12  tube) for lh. The 

reaction mixture was diluted with NeOH and concentrated in 

vacuo. The residue was purified by column chromatography (NH 

25 

30 

silica gel, eluted with 0% - 50% EtOAc in hexane) to give 3-

[4-(benzyloxy)pheny1]-6-chloro-1-(1-methylethyl)-1,3-dihydro- 

2H-imidazo[4,5-b]pyridin-2-one 	(560 mg) 	as a colorless solid. 

MS 	(API+): 	[M+H]+ 394.2.  

IH NMR 	(300 MHz, 	DMSO-d6) 	6 1.41-1.57 	(6H, 	m), 	4.57-4.78 	(1H, 

m), 	5.18 	(2H, 	s), 	7.09-7.21 	(2H, 	m), 	7.26-7.60 	(7H, 	m), 	7.81- 

8.08 	(2H, 	m). 

[0427] 
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126b) 6-chloro-3-(4-hydroxypheny1)-1-(1-methylethyl)-1,3-

dihydro-2H-imidazo[4,5-b]pyridin-2-one 

\ 

HO it- 

A mixture of 3-[4-(benzyloxy)pheny1]-6-chloro-1-(1- 

5 methylethyl)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one (600 

mg) and 10% Pd-C (162 mg) in EtOAc (50 mI) was hydrogenated 

under balloon pressure at room temperature for lh. The 

catalyst was removed by filtration and the filtrate was 

concentrated in vacuo. The residue was purified by column 

lo chromatography (silica gel, eluted with 0% - 50% EtOAc in 

hexane) to give 6-chloro-3-(4-hydroxypheny1)-1-(1-

methylethyl)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one (200 

mg) as a white solid. 

MS 	(API+): 	[M+H]+ 304.1. 

15 IH NMR 	(300 MHz, 	DMSO-d6) 	6 1.38-1.65 	(6H, 	m), 	4.54-4.82 	(1H, 
m), 	6.84-6.96 	(2H, 	m), 	7.30-7.41 	(2H, 	m), 	7.89-7.94 	(1H, 	m), 

7.93-7.98 	(1H, 	m), 	9.74 	(1H, 	s). 

[0428] 

126c) 6-chloro-1-(1-methylethy1)-3-14-[(3-methy1-3H- 

20 imidazo[4,5-b]pyridin-2-yl)oxy]pheny11-1,3-dihydro-2H-

imidazo[4,5-b]pyridin-2-one 

CI 

(-_: -N 	 \ 
-- 

N--.0 
N 	11 	/It  

)1,-NT, 
0 

3-Methyl-2-(methylsulfony1)-3H-imidazo[4,5-b]pyridine 

(100 mg) was added to a solution of 6-chloro-3-(4- 

25 hydroxypheny1)-1-(1-methylethyl)-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one 	(148 mg) 	and NaH 	(20.83 mg) 	in DMF (3 mL) at 

room temperature. The mixture was heated at 180°C for 30min 

under microwave irradiation. The reaction mixture was diluted 

with NeOH and concentrated in vacuo. The residue was purified 
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by column chromatography (silica gel, eluted with 0% - 50% 

EtOAc in hexane) to give 6-chloro-1-(1-methylethyl)-3-{4-[(3-

methy1-3H-imidazo[4,5-b]pyridin-2-yl)oxy]phenyll-1,3-dihydro- 

2H-imidazo[4,5-b]pyridin-2-one 	(120 mg) 	as white crystals: 

5 MS 	(API+): 	[M+H]+ 435.2. 

11-1 NMR 	(300 MHz, 	DMSO-d6) 	6 1.38-1.64 	(6H, 	m), 	3.77 	(3H, 	s), 

4.71 	(1H, 	s), 	7.15-7.28 	(1H, 	m), 	7.57-7.67 	(2H, 	m), 	7.69-7.86 

(3H, 	m), 	7.90-8.10 	(2H, 	m), 	8.16-8.27 	(1H, 	m). 

[0429] 

/o Example 127 

6-(difluoromethoxy)-1-ethy1-3-{4-[(3-methy1-3H-imidazo[4,5-

b]pyridin-2-yl)oxy]pheny1}-1,3-dihydro-2H-imidazo[4,5-

b]pyridin-2-one 

N
I 	
.'
'N 

 N / 	
* 

0 
15 127a) 3-[4-(benzyloxy)pheny1]-1-ethy1-6-hydroxy-1,3-dihydro- 

2H-imidazo[4,5-b]pyridin-2-one 

:::

0  .41 ; . 
A mixture of 3-[4-(benzyloxy)pheny1]-6-chloro-l-ethyl- 

1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(1.72 g), 	Pd2dba3  

20 (0.21 g), 2-di-tert-butylphosphino-3,4,5,6-tetramethy1- 

2',4',6'-triisopropy1-1,1'-biphenyl 	(0.44 g) 	and KOH 	(1.10 g) 

in dioxane 	(15 ml,) 	and water (15 mL) was stirred at 100°C under 

Ar atmosphere for 3 h. After stirring at room temperature 

overnight, the mixture was acidified with 1 N HC1 aq (11 mL) 

25 and diluted with water. The mixture was extracted with AcOEt. 

The organic layer was dried over MgSO4, filtered and 

concentrated in vacuo. The residue was purified by column 

chromatography (silica gel, eluted with 10% - 70% AcOEt in 

hexane) 	to give 3-[4-(benzyloxy)pheny1]-1-ethy1-6-hydroxy-1,3- 
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dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(1.31 g) 	as a pale 

yellow solid. 

MS 	(API+): 	[M+H]+  362.3. 

s 

1H NMR 	(300 MHz, 	DMSO-d6) 	6 1.25 	(3H, 	t, 	J = 7.2 Hz), 	3.90 	(2H, 

q, 	J = 	7.2 	Hz), 	5.17 	(2H, 	s), 	7.08-7.17 	(3H, 	m), 	7.30-7.56 	(8H, 

m), 	9.58 	(1H, 	brs). 

[0430] 

127b) 3-[4-(benzyloxy)pheny1]-6-(difluoromethoxy)-1-ethy1-1,3-

dihydro-2R=imidazo[4,5-b]pyridin-2-one 

0...„„ 

4 	 F 

k
-N„....,. 

10 o 

A mixture of 3-[4-(benzyloxy)pheny1]-1-ethy1-6-hydroxy- 

1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one (300 mg), sodium 

chlorodifluoroacetate (253 mg), K2CO3 (172 mg), DMF (3 mL), 	and 

water (0.60 m1) was refluxed overnight. The reaction mixture 

15 was poured into water, and the mixture was extracted with 

AcOEt. The extract was washed with brine, dried over MgSO4, and 

concentrated under reduced pressure. The residue was purified 

by column chromatography (silica gel, eluted with 10% - 40% 

AcOEt in hexane) to give 3-[4-(benzyloxy)phenyl]-6- 

20 (difluoromethoxy)-1-ethy1-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one 	(110 mg) 	as a pale yellow oil. 	. 

MS 	(API+): 	[M+H]+ 412.1. 

1H NMR 	(300 MHz, 	CDC13) 	6 1.39 	(3H, 	t, 	J = 7.2 Hz), 	3.98 	(2H, 	q, 

J = 7.2 Hz), 	5.10 	(2H, 	s), 	6.50 	(1H, 	t, 	J = 73.3 Hz), 	7.04- 

25 7.17 	(3H, 	m), 	7.27-7.49 	(5H, 	m), 	7.50-7.61 	(2H, 	m), 	7.92 	(1H, 

d, 	J = 2.3 Hz). 

[0431] 

127c) 6-(difluoromethoxy)-1-ethy1-3-(4-hydroxypheny1)-1,3-

dihydro-2H-imidazo[4,5-b]pyridin-2-one 



HO 410 	--- )r-N ....-- 0 

A mixture of 3-[4-(benzyloxy)pheny1]-6-(difluoromethoxy)- 

1-ethy1-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one (110 mg) 

and 10% palladium on carbon (40 mg) in Me0H (10 mL) was 

s hydrogenated under balloon pressure at room temperature for 2h. 

The catalyst was removed by filtration and the filtrate was 

concentrated in vacuo to give 6-(difluoromethoxy)-1-ethy1-3- 

(4-hydroxypheny1)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 

(86 mg) as a pale yellow oil. 

/o MS 	(API+): 	[M+H]+  322.3. 

[0432] 

127d) 	6-(difluoromethoxy)-1-ethy1-3-{4-[(3-methy1-3H-

imidazo[4,5-b]pyridin-2-yl)oxy]pheny1)-1,3-dihydro-2H-

imidazo[4,5-b]pyridin-2-one 

F 
N 	.--- 
N-{  

lt 

15 0 
To a solution of 3-methyl-2-(methylsulfonyl)-3H- 

imidazo[4,5-b]pyridine 	(62 mg) 	and 6-(difluoromethoxy)-1- 

ethy1-3-(4-hydroxypheny1)-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one (86 mg) 	in DMF (3 mL) was added NaH (13 mg) at 

20 room temperature, and the mixture was stirred at 180°C under 

microwave irradiation for 30 min. The mixture was partitioned 

between water and AcOEt. The organic layer was washed with 

brine, dried over Na2SO4, filtered and concentrated in vacuo. 

25 

The residue was purified by column chromatography (dry charge, 

NH silica gel, eluted with 50% - 100% AcOEt in hexane) and 

recrystallized from AcOEt/hexane to give 6-(difluoromethoxy)- 

1-ethy1-3-{4-[(3-methy1-3H-imidazo[4,5-b]pyridin-2- 

yl)oxy]pheny11-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(56 

mg) as white crystals. 
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.MS (API+): 	[M+H]+  453.4. 

s 

IH NMR 	(300 MHz, 	DMSO-d6) 	5 1.30 	(3H, 	t, 	J = 7.2 Hz), 	3.77 	(3H, 

s), 	4.00 	(2H, 	q, 	J = 7.2 Hz), 	7.21 	(1H, 	dd, 	J = 7.9, 	4.9 Hz), 

7.24 	(1H, 	t, 	J = 74.0 Hz), 	7.59-7.67 	(2H, 	m), 	7.73-7.84 	(4H, 

m), 	7.92 	(1H, 	d, 	J = 2.3 Hz), 	8.22 	(1H, 	dd, 	J = 4.9, 	1.5 Hz). 

Anal, 	Calcd for C221118N603F2: 	C, 	58.41; 	H, 	4.01; 	N, 	18.58. 	Found: 

C, 	58.30; 	H, 	4.15; 	N, 	18.43. 

Mp: 	195-197°C 

[0433] 

10 Example 128 

6-(2,2-difluoroethoxy)-1-ethy1-3-{4-[(3-methy1-3H-imidazo[4,5-

b]pyridin-2-yl)oxy]pheny1}-1,3-dihydro-2H-imidazo[4,5-

b]pyridin-2-one 

Fl  

N ...,.., 	. 	----- 
N 	0 	N 

CH3 	 yNN 
0 	Ap 

,--. .3 

15 128a) 	3-[4-(benzyloxy)pheny1]-6-(2,2-difluoroethoxy)-1-ethy1- 

1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 

F1  
..._#"--F 

() 	/ lik 

CH3  

2,2-Difluoroethyl trifluoromethanesulfonate (213 mg) was 

added to a solution of 3-[4-(benzyloxy)phenyl]-1-ethyl-6- 

20 hydroxy-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one (300 mg) 

and potassium carbonate (229 mg) in DMF (5 ml) at room 

temperature. The mixture was stirred at ambient temperature 

under a dry atmosphere (CaC12  tube) for 3 h. The mixture was 

quenched with water at room temperature and extracted with 

25 AcOEt. The organic layer was separated, washed with water and 

brine, dried over MgSO4  and concentrated in vacuo. The residue 

was purified by column chromatography (silica gel, eluted with 

-2-7-8- 
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15% - 50% AcOEt in hexane) to give 3-[4-(benzyloxy)pheny1]-6-

(2,2-difluoroethoxy)-1-ethy1-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one 	(301 mg) 	as colorless oil. 

MS 	(AP1+): 	[M+H]+ 426.4 

5 11-1 NMR 	(300 MHz, 	CDC13) 	5 1.39 	(3H, 	d, 	J = 7.3 Hz), 	3.98 	(2H, 	q, 

J = 7.3 Hz), 	4.24 	(2H, 	td, 	J = 13.0, 	4.0 Hz), 	5.11 	(2H, 	s), 

6.10 	(1H, 	tt, 	J = 55.0, 	4.0 Hz), 	6.96 	(1H, 	d, 	J = 2.6 Hz), 

7.11 	(2H, 	d, 	J = 8.7 Hz), 	7.28-7.48 	(5H, 	m), 	7.56 	(2H, 	d, 	J = 

8.7 	Hz), 	7.73 	(1H, 	d, 	J = 2.6 Hz). 

10 [0434] 

128b) 	6-(2,2-difluoroethoxy)-1-ethy1-3-14-[(3-methy1-3H-

imidazo[4,5-b]pyridin-2-y1)oxy]pheny1}-1,3-dihydro-2H-

imidazo[4,5-b]pyridin-2-one 

Ft 
0-J-T 

/ 	V 
14."'-'0 	li 14 CHI   

	

0 	&3  

15 A mixture of 3-[4-(benzyloxy)pheny1]-6-(2,2-

difluoroethoxy)-1-ethy1-1,3-dihydro-2H-imidazo[4,5-b]pyridin- 

2-one 	(300 mg) 	and 10% Pd-C 	(37.5 mg) 	in EtOH (10 mL) was 

hydrogenated under balloon pressure at room temperature 

overnight. The catalyst was removed by filtration and the 

20 filtrate was concentrated in vacuo to give 6-(2,2-

difluoroethoxy)-1-ethy1-3-(4-hydroxypheny1)-1,3-dihydro-2H-

imidazo[4,5-b]pyridin-2-one as a colorless solid. To a 

solution of this product and 3-methyl-2-(methylsulfonyl)-3H- 

imidazo[4,5-b]pyridine (153 mg) 	in DMF (5 mL) was added sodium 

25 hydride (34.1 mg) at 100°C, and the mixture was heated at 180°C 

for 30 min under microwave irradiation. The mixture was 

quenched with water at room temperature and extracted with 

AcOEt. The organic layer was separated, washed with sat. NaHCO3  

aq. and brine, dried over MgSO4  and concentrated in vacuo. The 

30 residue was purified by column chromatography (NH silica gel, 

eluted with 15% - 50% AcOEt in hexane) to give 6-(2,2- 

279 

276 



WO 2011/163355 	 PCTIUS201-1/041443 

difluoroethoxy)-1-ethy1-3-{4-[(3-methyl-3H-imidazo[4,5-

b]pyridin-2-yl)oxy]pheny1)-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one 	(264 mg) as a colorless solid. The solid was 

crystallized from AcOEt-hexane. 

5 

/o 

MS 	(API+): 	[M+H]+ 467.3 

1H NMR 	(300 MHz, 	CDC13) 	6 1.42 	(3H, 	t, 	J = 7.2 Hz), 	3.84 	(3H, 

s), 	4.01 	(2H, 	q, 	J = 7.2 Hz), 	4.26 	(2H, 	td, 	J = 13.0, 	4.1 Hz), 

6.12 	(1H, 	tt, 	J = 55.0, 	4.0 Hz), 	6.98 	(1H, 	d, 	J = 2.6 Hz), 

7.15 	(1H, 	dd, 	J = 7.9, 	4.9 Hz), 	7.56 	(2H, 	d, 	J = 8.7 	Hz), 

7.72-7.82 	(2H, 	m), 	7.88 	(2H, 	d, 	J = 9.0 Hz), 	8.25 	(1H, 	dd, 	J = 

4.9, 	1.5 	Hz). 

Anal. 	Calcd for C23H20N603F2 - 0.5H20: 	C, 	58.10; 	H, 	4.45; 

N,17.68; 	F, 	8.15. 	Found: 	C, 	58.20; 	H,.4.39; 	N, 	17.65. 

mp 171 - 172°C 

15 [0435] 

Example 129 

1-ethy1-3-{4-[(3-methy1-3H-imidazo[4,5-b]pyridin-2-

yl)oxy]phenyll-6-(2,2,2-trifluoroethoxy)-1,3-dihydro-2H-

imidazo[4,5-b]pyridin-2-one 

V 
0---/--F 

	

( 	N 

	

N 	l 	. 

20 0 	i 

. 129a) 	3-[4-(benzyloxy)pheny1]-1-ethyl-6-(2,2,2-

trifluoroethoxy)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 

Ftf 
F 

411 	lit 0 
2,2,2-Trifluoroethyl trifluoromethanesulfonate 	(0.144 mL) 

25 was added to a solution of 3-[4-(benzyloxy)pheny1]-1-ethy1-6- 

hydroxy-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(300 mg) 

and potassium carbonate (229 mg) in DMF (5 mL) at room 

200 
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temperature. The mixture was stirred at ambient temperature 

under a dry atmosphere (CaC12  tube) 	for 3 h. The mixture was 	• 

quenched with water at room temperature and extracted with 

AcOEt. The organic layer was separated, washed with water and 

5 brine, dried over MgSO4  and concentrated in vacuo. The residue 

was purified by column chromatography (silica gel, eluted with 

15% - 50% AcOEt in hexane) to give 3-[4-(benzyloxy)pheny1]-1-

ethy1-6-(2,2,2-trifluoroethoxy)-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one 	(308 mg) 	as colorless oil. 

lo MS 	(API+) : 	[M+H]+ 444.4 

IH NMR 	(300 MHz, 	CDC13) 	5 1.40 	(3H, 	d, 	J = 7.2 Hz), 	3.99 	(2H, 	q, 

J = 7.2 	Hz), 	4.40 	(2H, 	q, 	J = 7.9 Hz), 	5.11 	(2H, 	s), 	6.99 	(1H, 

d, 	J = 2.3 Hz), 	7.11 	(2H, 	d, 	J = 8.7 Hz), 	7.28-7.49 	(5H, 	m), 

7.55 	(2H, 	d, 	J = 9.1 Hz), 	7.74 	(1H, 	d, 	J = 2.6 Hz). 

15 [0436] 

	

129b) 	1-Ethy1-3-{4-[(3-methy1-3H-imidazo[4,5-b]pyridin-2- 

yl)oxy]pheny11-6-(2,2,2-trifluoroethoxy)-1,3-dihydro-2H-

imidazo[4,5-b]pyridin-2-one 

Ftf 
-...."-F 

N 
1 

	

N 	
# i 	 )/—N„,  

0 	1 

20 A mixture of 3-[4-(benzyloxy)pheny1]-1-ethy1-6-(2,2,2-

trifluoroethoxy)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 

(305 mg) 	and 10% Pd-C 	(36.6 mg) 	in EtOH 	(10 mL) 	was 

hydrogenated under balloon pressure at room temperature 

overnight. The catalyst was removed by filtration and the 

25 filtrate was concentrated in vacuo to give 1-ethy1-3-(4-

hydroxypheny1)-6-(2,2,2-trifluoroethoxy)-1H-imidazo[4,5-

b]pyridin-2(3H)-one as colorless solid. To a solution of this 

product and 3-methy1-2-(methylsulfony1)-3H-imidazo[4,5- 

b]pyridine 	(149 mg) 	in DMF (5 mL), 	sodium hydride 	(33.1 mg) 

30 was added at 100°C and the mixture was heated at 180°C for 30 

min under microwave irradiation. The mixture was quenched with 

-2-84- 
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water at room temperature and extracted with AcOEt. The 

organic layer was separated, washed with sat. NaHCO3  aq. and 

brine, dried over MgSO4  and concentrated in vacuo. The residue 

was purified by column chromatography (NH silica gel, eluted 

5 with 15% - 50% AcOEt in hexane) to give 1-ethy1-3-(4-[(3- 

methy1-3H-imidazo[4,5-b]pyridin-2-yl)oxy]pheny1}-6-(2,2,2- 

trifluoroethoxy)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 

(262 mg) as colorless solid. The solid was crystallized from 

AcOEt-hexane. 

/o MS 	(API+): 	[M+H]+ 485.3 

11-1 NMR 	(300 MHz, 	CDC13) 	6, 1.42 	(3H, 	t, 	J = 7.3 Hz), 	3.85 	(3H, 

s), 	4.01 	(2H, 	q, 	J = 7.3 Hz), 	4.43 	(2H, 	q, 	J = 8.0 Hz), 	7.02 

(1H, 	d, 	J = 2.3 Hz), 	7.15 	(1H, 	dd, 	J = 7.9, 	4.9 Hz), 	7.56 	(2H, 

d, 	J = 9.0 Hz), 	7.75-7.82 	(2H, 	m), 	7.87 	(2H, 	d, 	J = 	9.4 	Hz), 

15 8.25 	(1H, 	dd, 	J = 4.9, 	1.5 Hz). 

Anal. 	Calcd for C231119N603F3 - 0.5H20: 	C, 	55.98; 	H, 	4.09; N, 

17.03. 	Found: 	C, 	55.88; 	H, 	4.19; 	N, 	16.94. 

mp 178 - 179°C 

[0437] 

20 Example 130 

1-ethy1-3-{4-[(3-methy1-3H-imidazo[4,5-b]pyridin-2- 

yl)oxy]pheny1}-7-(trifluoromethyl)-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one 

rr.....r\  
N 	

F F 
. 	,,, )1,N 

0 	I 

25 130a) methyl 2-fluoro-4-(trifluoromethyl)pyridine-3- 

carboxylate 
F F F 0 

I N  F 

To a mixture of 2-fluoro-4-(trifluoromethyl)pyridine-3- 

carboxylic acid 	(1.06 g) 	and K2CO3 	(0.701 g) 	in DMF(dry) 	(10 

30 mL) was added MeI 	(0.317 mL). The mixture was stirred at room 
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temperature for 3 h. The mixture was directly purified by 

column chromatography (silica gel, EtOAc/hexane) to give the 

title compound (1.13 g, containing EtOAc and hexane, ca. 75% 

purity). 

5 MS 	(API+): 	[M+H]+  224.0 

[0438] 

130b) methyl 2-{[4-(benzyloxy)phenyl]amino}-4- 

(trifluoromethyl)pyridine-3-carboxylate 

F 

41 	
, / 	

F

—F 

• 4" NH 	—O 

10 A mixture of 4-(benzyloxy)aniline (1010 mg), DIEA (1.771 

mL) and methyl 2-fluoro-4-(trifluoromethyl)pyridine-3-

carboxylate (1130 mg) in NMP (10 mL) was stirred at 150°C for 2 

h and at 200°C for 1 h under microwave irradiation. The mixture 

was poured into water, and the mixture was extracted with 

15 EtOAc. The organic layer was separated, washed with water and 

brine, dried over Na2SO4  and concentrated in vacuo. The residue 

was purified by column chromatography (silica gel, 

EtOAc/hexane) to give the title compound (225 mg). 

MS 	(API+): 	[M+H]+  403.3 

20 [0439] 

130c) 	2-{ [4- (benzyloxy)phenyl]amino}-4- 

(trifluoromethyl) pyridine-3--carboxylic acid 

-- 	F 

41 	/ cr 
ii H 	0 

HO 

To a mixture of methyl 2-{[4-(benzyloxy)phenyl]amino}-4- 

25 (trifluoromethyl)pyridine-3-carboxylate (255 mg) 	in Me0H (5 

mL) was added 1N NaOH (2.54 mL), and the mixture was stirred 

at 60°C for 3 h. After Me0H was evaporated, to the water phase 

was added 1N HC1 (pH = ca. 2). The precipitate was collected 

by filtration to give the title compound (221 mg). 

30 MS 	(API+): 	[M+H]+  389.3 

[0440] 

283 

280 



-WO-2011/163353- 

130d) 3-[4-(benzyloxy)pheny1]-7-(trifluoromethyl)-1,3-dihydro- 

2H-imidazo[4,5-b]pyridin-2-one 

411) 	
\ 	

F 
41 	NH  

0 

To a solution of 2-1[4-(benzyloxy)phenyl]amino)-4- 

5 (trifluoromethyl)pyridine-3-carboxylic acid (221 mg) 	and Et3N 

(0.238 mL) in toluene (15 ml,) was added diphenylphosphoryl 

azide (0.245 mL) at room temperature. The mixture was stirred 

at 110°C for 4 h. After cooling, the solvent was evaporated, 

and the precipitate was collected by filtration to give the 

/o title compound (197 mg). 

MS 	(API+): 	[M+H]+  386.2 

[0441] 

130e) 3-[4-(benzyloxy)pheny1]-1-ethy1-7-(trifluoromethyl)-1,3-

dihydro-2H-imidazo[4,5-b]pyridin-2-one 

410 	
L 

. 	, , N —1
F 

/5 0 	 ) 
To a mixture of NaH 	(40.9 mg), 	3-[4-(benzyloxy)pheny1]-7- 

(trifluoromethyl)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 

(197 mg) 	in DMF(dry) 	(3 mL) 	was added iodoethane 	(0.082 mi.), 

and the mixture was stirred at room temperature for 3 h. To 

20 the mixture was added sat. NaHCO3  aq. and the mixture was 

extracted with EtOAc. The organic layer was separated, washed 

with brine, dried over Na2SO4  and concentrated in vacuo to give 

the title compound (197 mg). 

MS 	(API+): 	[M+H]+  414.1 

25 [0442] 

130f) 1-ethy1-3-(4-hydroxypheny1)-7-(trifluoromethyl)-1,3-

dihydro-2H-imidazo[4,5-b]pyridin-2-one 

11P-f-F  
'--- 	F F HO illf- 4

N  )T--  
0 

A mixture of 3-[4-(benzyloxy)phenyl]-1-ethyl-7- 
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(trifluoromethyl)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 

(197 mg) 	and 10% palladium on carbon (50% wet, 	68 mg) 	in Me0H 

(6.5 mL) 	and Et0Ac (6.5 mL) was hydrogenated under balloon 

pressure at room temperature for 4 h. The solid was filtrated 

5 and washed with Me0H (10 mL) to remove the catalyst. The 

filtrate was concentrated in vacuo to give the title compound 

(103 mg). 

MS 	(API+): 	[M+H]l-  324.2 

[0443] 

/o 130g) 	1-ethy1-3-14-[(3-methy1-3H-imidazo[4,5-b]Pyridin-2-

yl)oxy]pheny1}-7-(trifluoromethyl)-1,3-dihydro-2H-imidazo[4,5-

b]pyridin-2-one 

r' 
...-5.\ 
I 	N 	 F 	 . 
N-1/ 
AO 	 F  / 
. 

To a mixture of 3-methy1-2-(methylsulfony1)-3H- 

/5 imidazo[4,5-b]pyridine 	(81 mg) 	and 1-ethy1-3-(4- 

hydroxypheny1)-7-(trifluoromethyl)-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one 	(103 mg) in DMF(dry) 	(1.5 mL) was added NaH 

(19.12 mg), and the mixture was stirred at 100°C for lh. The 

mixture was heated at 180°C for 30 min under microwave 

20 irradiation. The mixture was poured into water, and the 

mixture was extracted with EtOAc. The organic layer was 

separated, washed with brine, dried over Na2SO4  and 

concentrated in vacuo. The residue was purified by column 

chromatography (silica gel, EtOAc/hexane) to give the title 

25 compound as white crystals 	(62.2 mg). 

MS 	(API+): 	[M+H]+  455.3. 

IH NMR 	(300 MHz, 	DMSO-d6) 	5 1.30 	(3H, 	t, 	J = 7.0 Hz), 	3.78 	(3H, 

s), 	4.00-4.10 	(2H, 	m), 	7.21 	(1H, 	dd, 	J = 	7.7, 	5.1 	Hz), 	7.48 

30 

(1H, 	d, 	J = 5.3 	Hz), 	7.60-7.69 	(2H, 	m), 	7.72-7.78 	(2H, 	m), 

7.81 	(1H, 	dd, 	J = 7.9, 	1.5 Hz), 	8.17 	(1H, 	d, 	J = 	5.7 	Hz), 	8.22 

(1H, 	dd, 	J = 	4.9, 	1.5 	Hz). 

Anal. 	Calcd for C22H17N602F3: 	C, 	58.15; 	H, 	3.77; 	N, 	18.49. 	Found: 
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C, 	58.05; 	H, 	3.84; 	N, 	18.33. 

m.p. 	244-246°C 

[0444] 

Example 132 

5 1-ethy1-6-fluoro-3-f4-[(1-methy1-1H-benzimidaZo1-2-

y1)oxy]phenyll-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 

IP 
Hal 

a 
1, 

132a) N2-[4-(benzyloxy)pheny1]-5-fluoropyridine-2,3-diamine 

F 

 

0 	 ) 
* 

10 

ri 	., 

A mixture of 4-(benzyloxy)aniline (2.26 g), 2-chloro-5- 

fluoro-3-nitropyridine (2 g) and K2CO3 	(3.13 g) 	in DMF (20 mi) 

was stirred at 120°C for 5h, treated with water, and extracted 

with AcOEt. The organic layer was dried over MgSO4  and 

concentrated in vacuo. The residue was suspended in IPE and 

15 collected by filtration. The solid obtained above was 

dissolved in EtOH (20 mI,), and Pt/C 	(2 g) was added. Under H2 

atmosphere, the mixture was stirred for lh, filtered and 

evaporated. The residue was chromatographed on silica gel 

eluting with Hexane/AcOEt to give the title compound (0.85 g). 

20 111 NMR 	(300 MHz, 	DMSO-d6) 	6 5.04 	(2H, 	s), 	5.39 	(2H, 	s), 	6.69- 

6.80 	(1H, 	m), 	6.86-6.94 	(2H, 	m), 	7.29-7.50 	(8H, 	m), 	7.54 	(1H, 

s). 

[0445] 

132b) 1-ethy1-6-fluoro-3-(4-hydroxypheny1)-1,3-dihydro-2H- 

25 imidazo[4,5-b]pyridin-2-one 

Fia 	
lik 	-- 
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A mixture of N2-[4-(benzyloxy)pheny1]-5-fluoropyridine- 

2,3-diamine 	(0.85 g) 	and 1,1'-carbonylbis(1H-imidazole) 	(0.45 

g) 	in DME 	(10 mL) was stirred at 100°C for 4h, and then Cs2CO3  

(0.90 g) 	and 1,1'-carbonylbis(1H-imidazole) 	(0.892 g) 	were 

5 added successively. The mixture was stirred at 100°C for 10min, 

treated with water, and extracted with AcOEt. The organic 

layer was dried over MgSO4  and concentrated in vacuo. The 

residue was dissolved in DMF (10 mL), and then Cs2CO3 	(3.58 g) 

and iodoethane (1.29 g) were added successively. The mixture 

lo was stirred at 100°C for 2h, treated with water, and extracted 

with AcOEt. The organic layer was dried over MgSO4  and 

concentrated in vacuo. The residue was dissolved in Et0H (30 

mL), and Pd/C 	(1.5 g) was added. Under H2 atmosphere, the 

mixture was stirred at room temperature for 30 min, filtered 

15 and evaporated. The residue was chromatographed on silica gel 

eluting with AcOEt/Hexane to give the title compound (0.52 g). 

MS 	(API+): 	[M+H]+  274.3. 

[0446] 

132c) 	1-ethy1-6-fluoro-3-(4-[(1-methy1-1H-benzimidazol-2- 

20 yl)oxy]pheny11-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 

IP 

, II 

To a stirred solution of 1-ethy1-6-fluoro-3-(4- 

hydroxypheny1)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(100 

mg) 	in DMF (4 mL) was added 60% sodium hydride 	(13.2 mg) 	at 

25 room temperature. The mixture was stirred at room temperature 

for 30min, and then 2-chloro-l-methyl-1H-benzimidazole (67.1 

mg) was added. The mixture was exposed to microwave 

irradiation at 180°C for 30min, treated with water, and 

extracted with AcOEt. The organic layer was dried over MgSO4  

30 and concentrated in vacuo. The residue was chromatographed on 

NH-silica gel eluting with AcOEt/Hexane. Crystallization from 

AcOEt/Hexane gave the title compound (104 mg). 
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MS 	(API+): 	[m+H]+  404.2. 

5 

11-1 NMR 	(300 MHz, 	DMSO-d6) 	5 1.30 	(3H, 	t, 	J = 7.2 Hz), 	3.76 	(3H, 

s), 	3.98 	(2H, 	q, 	J = 	7.2 	Hz), 	7.09-7.25 	(2H, 	m), 	7.39-7.52 	(2H, 

m), 	7.56-7.64 	(2H, 	m), 	7.73-7.79 	(2H, 	m), 	7.83-7.91 	(1H, 	m), 

7.96-8.01 	(1H, 	m). 

[0447] 

Example 133 

1-ethy1-6-fluoro-3-{4-[(3-methy1-3H-imidazo[4,5-b]pyridin-2-

yl)oxy]pheny1)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 

k 	..- 

a. 
le 5r4i.., 

n 	1 
10 

133a) Ae-  [4- (benzyloxy) phenyl] -5-fluoropyridine-2,3-diamine 

F 

41 
41 NH, 

A mixture of 4-(benzyloxy)aniline (2.26 g), 2-chloro-5- 

fluoro-3-nitropyridine 	(2 g) 	and K2CO3 	(3.13 g) 	in DMF (20 ml,) 

15 was stirred at 120°C for 5 h, treated with water, and extracted 

with AcOEt. The organic layer was dried over MgSO4  and 

concentrated in vacuo. The residue was suspended in IPE and 

collected by filtration. The obtained solid was dissolved in 

20 

EtOH (20 mI,), and Pt/C (2 g) was added. Under H2 atmosphere, 

the mixture was stirred for 1 h, filtered and evaporated. The 

residue was chromatographed on silica gel eluting with 

Hexane/AcOEt to give the title compound (0.85 g). 

IH NMR 	(300 MHz, 	DMSO-d6) 	6 5.04 	(2H, 	s), 	5.39 	(2H, 	s), 	6.69- 

25 

6.80 	(1H, 	m), 	6.86-6.94 	(2H, 	m), 	7.29-7.50 	(8H, 	m), 	7.54 	(1H, 

s) . 

[0448] 

133b) 1-ethy1-6-fluoro-3-(4-hydroxypheny1)-1,3-dihydro-2H-

imidazo[4,5-b]pyridin-2-one 

2-6 	8- 
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F 

. . 

A mixture of Ar2-[4-(benzyloxy)pheny1]-5-fluoropyridine- 

2,3-diamine 	(0.85 g) 	and 1,1'-carbonylbis(1H-imidazole) 	(0.45 

g) 	in DME (10 mL) was stirred at 100°C for 4 h, and then Cs2CO3  

5 	(0.90 g) 	and 1,1'-carbonylbis(1H-imidazole) 	(0.892 g) were 

added successively. The mixture was stirred at 100°C for 10 min, 

treated with water, and extracted with AcOEt. The organic 

layer was dried over MgSO4  and concentrated in vacuo. The 

residue. was dissolved in DMF (10 mL), 	and then Cs2CO3 	(3.58 g) 

/o 	and iodoethane (1.29 g) were added successively. The mixture 

was stirred at 100°C for 2 h, treated with water, and extracted 

with AcOEt. The organic layer was dried over MgSO4  and 

concentrated in vacuo. The residue was dissolved in EtOH (30 

mL), and Pd/C (1.5 g) was added. Under H2 atmosphere, the 

/5 mixture was stirred at room temperature for 30 min, filtered 

and evaporated. The residue was chromatographed on silica gel 

eluting with AcOEt/Hexane to give the title compound (0.52 g). 

MS 	(API+): 	[M+H]+  274.3. 

[0449] 

20 	133c) 1-ethy1-6-fluoro-3-{4-[(3-methy1-3H-imidazo[4,5- 

b]pyridin-2-yl)oxy]pheny11-1,3-dihydro-2H-Imidazo[4,5- 

b]pyridin-2-one 

. To a stirred solution of 1-ethy1-6-fluoro-3-(4- 

hydroxypheny1)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(100 

25 mg) in DMF (4 mL) was added 60% sodium hydride 	(13.2 mg) at 

room temperature. The mixture was stirred at room temperature 

for 30min, and then 3-methyl-2-(methylsulfonyl)-3H- 

imidazo[4,5-b]pyridine (85 mg) was added. The mixture was 

exposed to microwave irradiation at 180°C for 30min, treated 

30 	with water, and extracted with AcOEt. The organic layer was 

dried over MgSO4  and concentrated in vacuo. The residue was 

chromatographed on NH-silica gel eluting with AcOEt/Hexane. 

-209 
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Crystallization from AcOEt/Hexane gave the title compound (96 

mg). 

MS 	(API+): 	[M+H]+  405.2. 

s 

1H NMR 	(300 MHz, 	DMSO-d6) 	5 1.31 	(3H, 	t, 	J = 7.2 Hz), 	3.77 	(3H, 

s), 	3.98 	(2H, 	q, 	J = 7.2 Hz), 	7.21 	(1H, 	dd, 	J = 7.9, 	4.9 Hz), 

7.57-7.66 	(2H, 	m), 	7.72-7.91 	(4H, 	m), 	7.95-8.05 	(1H, 	m), 	8.18- 

8.24 	(1H, 	m). 

[0450] 

Example 134 

/o 3-[4-(2,3-dihydro-1H-imidazo[2',1':2,3]imidazo[4,5-b]pyridin- 

1-yl)pheny1]-1-ethy1-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-

one 

i 	N 
N A 
L-/N  111 

0 
15 134a) ethyl N-(3-nitropyridin-2-yl)glycinate 

NO2  

NH 
Lo 

0,.„ 

To a solution of 2-chloro-3-nitropyridine 	(25.3 g) 	in 

EtOH (300 mL) were added ethyl 2-aminoacetate hydrochloride 

(28.7 g) and triethylamine 	(28.9 mi) 	at room temperature, and 

20 the mixture was refluxed for 1 day. The mixture was 

concentrated under reduced pressure. The residual crystals 

were removed by filtration and washed with AcOEt. The filtrate 

was concentrated under reduced pressure. The residue was 

purified by column chromatography (silica gel, eluted with 20% 

25 — 70% AcOEt in hexane). The residual crystals were removed by 

filtration and washed with IPE. The filtrate was concentrated 

under reduced pressure to give the title compound (26.9 g). 

IH NMR 	(300 MHz, 	CDC13) 	5 	1.30 	(3H, 	t, 	J = 7.2 Hz), 	4.26 	(2H, 

J = 7.2 Hz), 	4.38 	(2H, 	d, 	J = 5.3 Hz), 	6.72 	(1H, 	dd, 	J = 	8.3, 

q, 
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4.5 Hz), 	8.40 	(1H, 	dd, 	J = 4.5, 	1.9 Hz), 	8.44 	(1H, 	dd, 	J = 	8.3, 

1.9 Hz), 	8.50 	(1H, 	brs). 

[0451] 

134b) ethyl N-(3-aminopyridin-2-yl)glycinate 

NH2 

I
T

T 

NH 

y0 

5 
0,,. 

A mixture of ethyl N-(3-nitropyridin-2-yl)glycinate (26 

g) 	and 10% palladium on carbon (50% wet, 7.3 g) 	in AcOEt 	(250 

mL) was hydrogenated under balloon pressure at room 

temperature for 8 h. The catalyst was removed by filtration. 

m To the filtrate were added triethylamine (5.0 mL) and 10% 

palladium on carbon (50% wet, 7.3 g). The mixture was 

hydrogenated under balloon pressure at room temperature 

overnight. The mixture was concentrated under reduced pressure. 

15 

The residue was purified by column chromatography (silica gel, 

eluted with 10% - 50% AcOEt in hexane) to give the title 

compound (18 g). 

IH NMR 	(300 MHz, 	DMSO-d6) 	5 1.17 	(3H, t, 	J = 7.2 Hz), 	3.98-4.13 

20 

(4H, 	m), 	4.72 	(2H, 	s), 	6.07 	(1H, 	t, 	J = 	6.0.Hz), 	6.38 	(1H, 	dd, 

J = 	7.3, 	5.1 Hz), 	6.70 	(1H, 	dd, 	J = 7.5, 	1.5 	Hz), 	7.31 	(1H, 	dd, 

J = 4.9, 	1.5 Hz). 

[0452] 

134c) ethyl 	(2-oxo-1,2-dihydro-3H-imidazo[4,5-b]pyridin-3-

yl)acetate 

H 
....- -N 
I 	)=0 

11----N 	2 

OEt 

25 To a solution of ethyl N-(3-aminopyridin-2-yl)glycinate 

(18 g) 	in THE (200 mL) 	was added CDI 	(15 g) 	at room 

temperature, and the mixture was stirred at room temperature 

overnight. The mixture was concentrated under reduced pressure. 

The residual crystals were washed with AcOEt to give the title 

231 
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compound 	(5.5 g). 

5 

IH NMR 	(300 MHz, 	CDC13) 	5 	1.30 	(3H, 	t, 	J = 7.2 Hz), 	4.26 	(2H, 	q, 

J = 7.2 Hz), 	4.77 	(2H, 	s), 	7.02 	(1H, 	dd, 	J = 7.6, 	5.3 	Hz), 

7.31 	(1H, 	dd, 	J = 	7.6, 	1.1 Hz), 	8.05 	(1H, 	dd, 	J = 	5.3, 	1.1 	Hz), 

9.70 	(IH, 	brs). 

[0453]  
134d) ethyl 	(2-chloro-3H-imidazo[4,5-b]pyridin-3-yl)acetate 

.-=',..„.„..-N 

Ǹ.`- N 
o zp 

 
--v  

OEt 

A mixture of ethyl 	(2-oxo-1,2-dihydro-3H-imidazo[4,5- 

/0 b]pyridin-3-yl)acetate (14.5 g) and phosphoryl chloride (100 

m1) was stirred at 100°C overnight. The mixture was poured into 

ice, neutrallized with saturated sodium bicarbonate solution 

and extracted with AcOEt. The organic layer was dried over 

Na2SO4, filtered and concentrated under reduced pressure. The 

15 residue was diluted with AcOEt and insoluble crystals were 

removed by filtration. The filtrate was concentrated under 

reduced pressure. The residue was purified by column 

chromatography (silica gel, eluted with 10% - 40% AcOEt in 

hexane) to give the title compound (5.46 g). 

20 111 NMR 	(300 MHz, 	CDC13) 	5 1.29 	(3H, 	t, 	J = 7.2 Hz), 	4.26 	(2H, 	q, 

J = 7.2 Hz), 	5.07 	(2H, 	s), 	7.23-7.32 	(1H, 	m), 	7.99 	(1H, 	dd, 	J 

= 8.1, 	1.5 Hz), 	B.36 	(1H, 	dd, 	J = 4.9, 	1.5 Hz). 

[0454] 

134e) ethyl {2-[(4-nitrophenyl)amino]-3H-imidazo[4,5- 

25 b]pyridin-3-yllacetate 

r 
N,e.‹.--\  

Ar 	N 
N-Z( 
HN if NO2  
0 

ELO 

A mixture of ethyl 	(2-chloro-3H-imidazo[4,5-b]pyridin-3- 

yl)acetate 	(2.8 g) 	and 4-nitroaniline 	(1.6 g) was stirred at 
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150°C for 1 h to give the title compound (4.0 g). 

5 

IH NMR 	(300 MHz, 	DMSO-d6) 	5 1.22 	(3H, 	t, 	J = 7.2 Hz), 	4.18 	(2H, 

q, 	J = 7.2 Hz),.5.21 	(2H, 	s), 	7.20 	(1H, 	dd, 	J = 7.6, 	4.9 Hz), 

7.85 .(1H, 	d, 	J = 	7.6 Hz), 	8.06-8.20 	(3H, 	m), 	8.23-8.34 	(2H, 	m), 

9.98 	(1H, 	brs). 

[0455] 

134f) 2-{2-[(4-nitrophenyl)amino]-3H-imidazo[4,5-b]pyridin-3-

yllethanol 

N,.....-N 
1 	N 
N/K 
5 	HN 11, NO2  

HO 

lo To a suspension of ethyl {2-[(4-nitrophenyl)amino]-3H- 

imidazo[4,5-b]pyridin-3-yl}acetate 	(3.6 g) 	in THF (120 mL) 	was 

added lithium borohydride (0.77 g) at room temperature, and 

the mixture was refluxed for 2 h. The mixture was cooled to 

room temperature, quenched with water and extracted with AcOEt. 

15 The organic layer was dried over Na2SO4, filtered and 

concentrated under reduced pressure. The residue was purified 

by column chromatography (silica gel, eluted with 50% - 100% 

AcOEt in hexane) to give the title compound (2.2 g). 

20 

111 NMR 	(300 MHz, 	DMSO-d6) 	5 3.80 	(2H, 	t, 	J = 5.5 Hz), 	4.45 	(2H, 

t, 	J = 5.5 Hz), 	7.17 	(1H, 	dd, 	J = 7.6, 	4.9 Hz), 	7.82 	(1H, 	dd, 

J = 7.6, 	1.1 Hz), 	8.06-8.19 	(3H, 	m), 	8.23-8.33 	(2H, 	m). 

[0456]  
134g) 1-(4-nitropheny1)-2,3-dihydro-1H-

imidazo[2',1':2,3]imidazo[4,5-b]pyridine 

/ 

25 
L
,i
N 4, NO2  

To a solution of 2-{2-[(4-nitrophenyl)amino]-3H- 

imidazo[4,5-b]pyridin-3-yl)ethanol 	(2.2 g) 	and triethylamine 

(10 ml) in THF (100 mi) was added methanesulfonyl chlorode 

293- 
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(1.1 mL) at 0°C, and the mixture was stirred at 000 for 2 h. 

The mixture was poured into water and extracted with AcOEt. 

The organic layer was washed with brine, dried over Na2SO4, 

filtered and concentrated under reduced pressure. A mixture of 

5 the residue and potassium carbonate (3.1 g) in NMP (30 mi) was 

stirred at 100°C. overnight. After cooling to room temperature, 

the mixture was diluted with water. The formed crystals were 

collected by filtration to give the title compound (1.7 g). 

lo 

1H NMR 	(300 MHz, 	DMSO-d6) 	5 4.40-4.51 	(2H, 	m), 	4.64-4.75 	(2H, 

m), 	7.16 	(1H, 	dd, 	J = 8.0, 	4.9 Hz), 	7.83 	(1H, 	d, 	J = 8.0 Hz), 

8.03 	(2H, 	d, 	J = 9.1 Hz), 	B.09 	(1H, 	d, 	J = 4.9 Hz), 	B.35 	(2H, 

d, 	J = 9.1 Hz). 

[0457] 

134h) 4-(2,3-dihydro-1H-imidazo[2',1':2,3]imidazo[4,5- 

15 b]pyridin-1-yl)aniline 

/ 	N 

N'A 
1_11 11, NH2 	 . 

A mixture of 1-(4-nitropheny1)-2,3-dihydro-1H- 

imidazo[2',1':2,3]imidazo[4,5-b]pyridine 	(1.7 g) 	and 10% 

palladium on carbon (50% wet, 1.0 g) 	in Me0H (150 ml,) was 

20 hydrogenated under balloon pressure at room temperature for 1 

day. The catalyst was removed by filtration and the filtrate 

was concentrated under reduced pressure to give the title 

compound 	(1.2 g). 

MS 	(API+): 	[M+H]+  252.4. 

25 [0458] 

134i) 3-[4-(2,3-dihydro-1H-imidazo[2',1':2,3]imidazo[4,5- 

b]pyridin-l-yl)phenyl]-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-

one 

NQ'N 
il 

N-  \ 
L
...../

N 	• 
	

NH 

-2-9-4- 
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The mixture of 2-chloro-3-nitropyridine 	(189 mg), 	4-(2,3- 

dihydro-1H-imidazo[2',1':2,3]imidazo[4,5-b]pyridin-1- 

yl)aniline 	(300 mg) 	and DIPEA (1.0 mL) 	in DMSO 	(5 mL) was 

stirred at 120°C for 4h. The mixture was diluted with AcOEt and 

5 THF, and washed with water. The organic layer was dried over 

Na2SO4, filtered and concentrated under reduced pressure. 

A mixture of the residue and 10% palladium on carbon (50% wet, 

0.20 g) in Me0H (30 mL) was hydrogenated under balloon 

pressure at room temperature for 1 day. The catalyst was 

lo removed by filtration and the filtrate was concentrated under 

reduced pressure.  

A solution of the residue and CDI 	(193 mg) 	in .THF (15 ml,) 

was refluxed for overnight. To the mixture was added CDI (193 

mg), and the mixture was refluxed for 5 h. After cooling to 

15 room temperature, the formed precipitate was collected by 

filtration to give the title compound (165 mg). 

11-1 NMR 	(300 MHz, 	DMSO-d6) 	6 4.38-4.49 	(2H, 	m), 	4.58-4.70 	(2H, 

rft), 	7.05-7.14 	(2H, 	m), 	7.40 	(1H, 	dd, 	J = 7.9, 	1.5 	Hz), 	7.67 

(2H, 	d, 	J = 9.1 Hz), 	7.74 	(1H, 	dd, 	J = 7.7, 	1.3 Hz), 	7.91-7.99 

20 (3H, 	m), 	8.02 	(1H, 	dd, 	J = 4.9, 	1.5 Hz), 	11.36 	(1H, 	s). 

[0459] 

134j) 	3-[4-(2,3-dihydro-1H-imidazo[2',11:2,3]imidazo[4,5-

b]pyridin-l-yl)phenyl]-1-ethyl-1,3-dihydro-2H-imidazo[4,5-

b]pyridin-2-one 

/ 

111 

25  

A mixture of 3-[4(2,3-dihydro-1H- 

imidazo[2',1':2,3]imidazo[4,5-b]pyridin-l-yl)phenyl]-1,3- 

dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(165 mg), iodoethane 

(0.054 m1) 	and cesium carbonate 	(291 mg) 	in DMF (3 ml,) was 

30 stirred at 50°C for 6 h. The mixture was poured into water and 

extracted with AcOEt. The organic layer was washed with brine, 

dried over Na2SO4, filtered and concentrated under reduced 
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pressure. The residual crystals were dissolved in THF, and the 

solution was filtered through NH-silica gel. The filtrate was 

concentrated under reduced pressure. The residual crystals 

were recrystallized from EtOH to give the title compound (94 

5 

10 

mg). 

IH NMR 	(300 MHz, 	DMSO-d6) 	5 1.30 	(3H, 	t, 	J = 7.2 Hz), 	3.98 	(2H, 

q, 	J = 7.2 Hz), 	4.37-4.49 	(2H, 	m), 	4.57-4.71 	(2H, 	m), 	7.10 	(1H, 

dd, 	J = 7.9, 	4.9 Hz), 	7.17 	(1H, 	dd, 	J = 7.7, 	5.1 Hz), 	7.62- 

7.71 	(3H, 	m), 	7.74 	(1H, 	dd, 	J = 7.7, 	1.3 Hz), 	7.91-8.06 	(4H, 

m). 

MS 	(ESI+): 	[M+H]F  398.1. 

mp 255-256°C 

Anal. 	Calcd for C221119N70: 	C, 	66.49; 	H, 	4.82; 	N, 	24.67. 	Found: 	C, 

66.24; 	H, 	4.85; 	N, 	24.41. 

15 [0460] 

Example 135 

1,7-dimethy1-3-{4-[(3-methy1-3H-imidazo[4,5-b]pyridin-2-

yl)oxy]pheny1)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 

I 	 ----- 

/ 	

• 

20 135a) 	3-[4-(benzyloxy)pheny1]-1,7-dimethy1-1,3-dihydro-2H-

imidazo[4,5-b]pyridin-2-one 

41 * 

MeI 	(0.377 mI) was added to a solution of 3-[4-

(benzyloxy)pheny1]-7-methy1-1,3-dihydro-2H-imidazo[4,5- 

25 b]pyridin-2-one 	(2.0 g) 	and NaH 	(0.362 g) 	in DMF 	(20 mIJ) 	at 

20°C. The mixture was stirred at 20°C under a dry atmosphere 

for lh. The mixture was diluted with sat. NaHCO3  at 20°C and 

extracted with EtOAc. The organic layer was separated, washed 
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with water and brine, dried over MgSO4  and concentrated in 

vacuo to give 3-[4-(benzyloxy)pheny1]-1,7-dimethy1-1,3-

dihydro-2H-imidazo[4,5-b]pyridin-2-one (2.0 g). This product 

was subjected to the next reaction without further 

5 purification. 

[0461] 

135b) 3-(4-hydroxypheny1)-1,7-dimethy1-1,3-dihydro-2H-

imidazo[4,5-b]pyridin-2-one 

HD • — )----- N 

0 

10 A mixture of 3-[4-(benzyloxy)pheny1]-1,7-dimethy1-1,3- 

dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(2.0 g) 	and 10% Pd-C 

(0.308 g) 	in DMF (10 mL) 	- EtOAc (100 mL) was hydrogenated 

under balloon pressure at 20°C for 1h. The catalyst was removed 

by filtration and the filtrate was concentrated in vacuo. The 

15 residue was purified by column chromatography (NH silica gel, 

eluted with 50% - 100% EtOAc in hexane) to give 3-(4-

hydroxypheny1)-1,7-dimethy1-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one 	(1.30 g) 	as a light brown solid. This product 

was subjected to the next reaction without further 

20 purification. 

[0462] 

135c) 1,7-dimethy1-3-{4-[(3-methy1-3H-imidazo[4,5-b]pyridin-2- 

yl)oxy]pheny11-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 

• 

N 
I . 	

. N 

25 

D 

3-Methyl-2-(methylsulfony1)-3H-imidazo[4,5-b]pyridine 

(600 mg) was added to a solution of 3-(4-hydroxypheny1)-1,7- 

dimethy1-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(725 mg) 
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and potassium tert-butoxide 	(351 mg) 	in DMA (4m1) at 20°C. The 

mixture was stirred at 15000 under a dry atmosphere for 30 min. 

The reaction mixture was diluted with Me0H and concentrated in 

vacuo. The residue was purified by column chromatography (NH 

5 silica gel, eluted with 0% - 50% EtOAc in hexane) to give 1,7-

dimethy1-3-{4-[(3-methy1-3H-imidazo[4,5-b]pyridin-2- 

yl)oxylpheny11-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(150 

mg) 	as colorless crystals. 

MS 	(API+): 	[M+H]+  387.1. 

10 111 NMR 	(300 MHz, 	DMSO-d0 	5 2.59-2.69 	(3H, 	s), 	3.66 	(3H, 	s), 

3.78 	(3H, 	s), 	6.91-7.06 	(1H, 	m), 	7.13-7.28 	(1H, 	m), 	7.56-7.66 

(2H, 	m), 	7.70-7.76 	(2H, 	m), 	7.77-7.83 	(1H, 	m), 	7.83-7.89 	(1H, 

m), 	8.15-8.28 	(1H, 	m). 

[0463] 

15 Example 136 

1-ethy1-7-methy1-3-{4-[(3-methy1-3H-imidazo[4,5-b]pyridin-2-

yl)oxy]pheny11-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 4-

oxide 

la, of 
NI 	N 

I 

. 

20 Triisopropylsilyl chloride (2.384 mL) was added to a 

solution of 1-ethy1-3-(4-hydroxypheny1)-7-methyl-1,3-dihydro- 

2H-imidazo[4,5-b]pyridin-2-one (2 g) 	and NaH (0.594 g) 	in DMF 

(20mL) at 20°C. The mixture was stirred at 20°C under a dry 

atmosphere (CaC12  tube) for 1 h. The mixture was poured into 

25 sat. NaHCO3  at 0°C and extracted with EtOAc. The organic layer 

was separated, washed with water and brine, dried over MgSO4  

and concentrated in vacuo. The residue was purified by column 

chromatography (NH silica gel, eluted with 0% - 25% EtOAc in 

hexane) 	to give 1-ethy1-7-methy1-3-(4-{[tris(1- 

30 methylethyl)silyl]oxy}pheny1)-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one 	(4.0 g) 	as light brown crystals. 
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Trifluoroacetic anhydride (3.92 mL) was added to a 

suspenstion of 1-ethy1-7-methy1-3-(4-{[tris(1-

methylethyl)silyl]oxy)pheny1)-1,3-dihydro-2H-imidazo[4,5-

b]pyridin-2-one (4 g) and urea hydrogen peroxide (2.74 g) in 

5 EtOAc (20 mL) at 0°C. The mixture was stirred at room 

temperature under a dry atmosphere (CaC12  tube) overnight. The 

mixture was neutralized with sat. NaHCO3  at 0°C and extracted 

with EtOAc. The organic layer was separated, washed with water 

and brine, dried over MgSO4  and concentrated in vacuo. The 

lo residue was purified by column chromatography (NH silica gel, 

eluted with 0% - 100% EtOAc in hexane) to give 1-ethy1-7-

methy1-3-(4-{[tris(1-methylethyl)silyl]oxy}pheny1)-1,3- 

dihydro-2H-imidazo[4,5-b]pyridin-2-one 4-oxide 	(250 mg) 	as 

colorless crystals. 

15 Tetrabutylammonium fluoride (0.566 mL) was added to a 

solution of 1-ethy1-7-methy1-3-(4-{[tris(1-

methylethyl)silyl]oxy}pheny1)-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one 4-oxide 	(250 mg) 	in THE (5 mL) 	at room 

temperature. The mixture was stirred at room temperature under 

20 a dry atmosphere (CaC12  tube) for 30 min. The reaction mixture 

was concentrated in vacuo. The residue was purified by column 

chromatography (silica gel, eluted with 0% - 100% EtOAc in 

hexane) to give 1-ethy1-3-(4-hydroxypheny1)-7-methyl-1,3-

dihydro-2H-imidazo[4,5-b]pyridin-2-one 4-oxide (170 mg) as a 

25 colorless solid. 3-Methy1-2-(methylsulfony1)-3H-imidazo[4,5-

b]pyridine (126 mg) was added to a solution of 1-ethy1-3-(4-

hydroxypheny1)-7-methyl-1,3-dihydro-2H-imidazo[4,5-b]pyridin- 

2-one 4-oxide 	(170 mg) 	and NaH (23.83 mg) 	in DMA (1 mL) 	at 

room temperature. The mixture was stirred at 150°C under a dry 

30 atmosphere (CaC12  tube) for 30 min. The reaction mixture was 

concentrated in vacuo. The residue was purified by column 

chromatography (NH silica gel, eluted with 50% - 100% EtOAc in 

hexane) to give 1-ethy1-7-methy1-3-{4-[(3-methy1-3H-

imidazo[4,5-b]pyridin-2-yl)oxy]phenyll-1,3-dihydro-2H- 

35 imidazo[4,5-b]pyridin-2-one 4-oxide as colorless crystals. 

2-9-9 
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MS 	(API+): 	[M+H]+  417.2. 

IH NMR 	(300 MHz, 	DMSO-d6) 	5 	1.23-1.40 	(3H, 	m), 	2.58 	(3H, 	s), 

3.77 	(3H, 	s), 	4.01-4.19 	(2H, 	m), 	6.96-7.05 	(1H, 	m), 	7.15-7.29 

5 

(1H, 	m), 	7.40-7.57 	(4H, 	m), 	7.75-7.90 	(2H, 	m), 	8.15-8.29 	(1H, 

m). 

[0464] 

Example 137 

(1-ethy1-3-14-[(3-methy1-3H-imidazo[4,5-b]pyridin-2-

yl)oxy]pheny1}-2-oxo-2,3-dihydro-1H-imidazo[4,5-b]pyridin-7- 

/0 yl)methyl acetate 

,.....6, N 	 0  

/
NI 'Lo 41 	

NN  

0 	i 

The mixture of 1-ethy1-7-methy1-3-(4-{[tris(1-

methylethyl)silyl]oxylpheny1)-1,3-dihydro-2H-imidazo[4,5-

b]pyridin-2-one 4-oxide (500 mg) in acetic anhydride (10 mL) 

is was stirred at 80°C under a dry atmosphere (CaC12  tube) 	for 2 h. 

The reaction mixture was concentrated in vacuo. The residue 

was purified by column chromatography (silica gel, eluted with 

0% - 30% EtOAc in hexane) to give [1-ethy1-2-oxo-3-(4-

f[tris(1-methylethyl)silyl]oxy)pheny1)-2,3-dihydro-1H- 

20 imidazo[4,5-b]pyridin-7-yl]methyl acetate 	(300 mg) 	as 

colorless oil. 

Tetrabutylammonium fluoride (1.241 mIi) was added to a 

solution of 	[1-ethy1-2-oxo-3-(4-{[tris(1- 

methylethyl)silyl]oxy)pheny1)-2,3-dihydro-1H-imidazo[4,5- 

25 b]pyridin-7-yl]methyl acetate 	(300 mg) 	in THF(dry) 	(1 mi) 	at 

room temperature. The mixture was stirred at room temperature 

under a dry atmosphere (CaC12  tube) for 30 min. The reaction 

mixture was concentrated in vacuo. The residue was purified by 

column chromatography (silica gel, eluted with 20% - 100% 

30 EtOAc in hexane) to give [1-ethy1-3-(4-hydroxypheny1)-2-oxo- 

2,3-dihydro-1H-imidazo[4,5-b]pyridin-7-yl]methyl acetate 	(170 

mg) as a white solid. 
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3-Methyl-2-(methylsulfonyl)-3H-imidazo[4,5-b]pyridine 	(110 mg) 

was added to a solution of [1-ethy1-3-(4-hydroxypheny1)-2-oxo- 

2,3-dihydro-1H-imidazo[4,5-b]pyridin-7-yl]methyl acetate 	(170 

mg) and potassium tert-butoxide 	(69.9 mg) in DMA (1 mL) 	at 

5 room temperature. The mixture was stirred at 100°C under a dry 

atmosphere (CaC12  tube) for 30 min. The reaction mixture was 

concentrated in vacuo. The residue was purified by column 

chromatography (NH silica gel, eluted with 0% - 100% EtOAc in 

hexane) to give 	(1-ethy1-3-{4-[(3-methy1-3H-imidazo[4,5- 

lo b]pyridin-2-yl)oxy]pheny11-2-oxo-2,3-dihydro-1H-imidazo[4,5- 

b]pyridin-7-yl)methyl acetate 	(10 mg) as colorless crystals. 

MS 	(API+): 	[M+H]+  459.2. 

15 

IH NMR 	(300 MHz, 	DMSO-d6) 	51.28-1.41 	(3H, m), 	2.14 	(3H, 	s), 

3.78 	(3H, 	s), 	4.00-4.18 	(2H, 	m), 	5.40 	(2H, 	s), 	7.15-7.26 	(2H, 

m), 	7.56-7.87 	(5H, 	m), 	7.95-8.04 	(1H, 	m), 	8.12-8.28 	(1H, 	m)- 

[0465] 

Example 138 

1-ethy1-7-(hydroxymethyl)-3-14-[(3-methyl-3H-imidazo[4,5-

b]pyridin-2-yl)oxy]pheny1}-1,3-dihydro-2H-Lmidazo[4,5- 

2o b]pyridin-2-one 

r's  N 	,,...--;-\, 
OH 1 	 \ / 

/ • 

0 

To a stirred mixture of [1-ethy1-3-(4-hydroxypheny1)-2-

oxo-2,3-dihydro-1H-imidazo[4,5-b]pyridin-7-yl]methyl acetate 

(150 mg) 	and EtOH (3 mL) was added 1 N NaOH (2 ml,) 	at 0°C. The 

25 mixture was stirred at 0°C for 30 min, treated with saturated 

NH4C1 solution, and extracted with AcOEt. The organic layer was 

dried over MgSO4  and concentrated in vacuo. The residue was 

dissolved in DMA (4 mL) and KOtBu (52 mg) was added at room 

temperature. The mixture was stirred for 2 min, and then 3- 

30 methyl-2-(methylsulfony1)-3H-imidazo[4,5-b]pyridine 	(97 mg) 

was added. The mixture was stirred at 150°C for 30 min, treated 

-3 	 
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with water, and extracted with AcOEt. The organic layer was 

dried over MgSO4  and concentrated in vacuo. The residue was 

chromatographed on NH-silica gel eluting with AcOEt/MeOH -- 

20/1. The product was crystallized from AcOEt/Hexane to give 

s 1-ethy1-7-(hydroxymethyl)-3-{4-[(3-methyl-3H-imidazo[4,5-

b]pyridin-2-yl)oxy]pheny1}-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one 	(46 mg). 

MS 	(API+) : 	[M+H] + 417.2. 

10 

IH NMR 	(300 MHz, 	DMSO-d6) 	5 1.32 	(3H, 	t, 	J = 7.2 Hz), 	3.78 	(3H, 

s), 	4.13 	(2H, 	q, 	J = 7.2 Hz), 	4.80 	(2H, 	d, 	J = 5.5 Hz), 	5.67 

(1H, 	t, 	J = 5.5 Hz), 	7.14-7.26 	(2H, 	m), 	7.59-7.68 	(2H, 	m), 

7.71-7.87 	(3H, 	m), 	7.97 	(1H, 	d, 	J = 5.3 	Hz), 	8.17-8.28 	(1H, 	m). 

[0466] 

Alternative route for 1-ethyl-7-(hydroxymethyl)-3-{4-[(3- 

15 methy1-3H-imidazo[4,5-b]pyridin-2-yl)oxy]pheny1}-1,3-dihydro- 

2H-imidazo[4,5-b]pyridin-2-one is described below. 

[0467] 

138a) 	1-ethy1-7-methy1-3-(4-{[tris(1- 

methylethyl)silyl]oxy}pheny1)-1,3-dihydro-2H-imidazo[4,5- 

20 b]pyridin-2-one 

---0— 	N ---7,Si 	it 	--- 

O 

To a stirred mixture of 1-ethy1-3-(4-hydroxypheny1)-7- 

methyl-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(10 g) 	and 

1H-imidazole (3.79 g) 	in DMF (100 mL) was added 

25 triisopropylsilyl chloride 	(9.54 mL) at 0°C. The mixture was 

stirred at room temperature for 3 days, treated with water, 

and extracted with AcOEt. The organic layer was dried over 

MgSO4  and concentrated in vacuo. The residue was purified by 

silica gel column chromatography (AcOEt/Hexane = 1/10) to give 

30 the title compound (11.5 g). 

MS 	(API+): 	[M+H]+  426.2. 

IH NMR 	(300 MHz, 	DMSO-d6) 	51.05-1.19 	(18H, 	m), 	1.23-1.37 	(6H, 
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m), 	2.59 	(3H, 	s), 	4.08 	(2H, 	d, 	J - 7.2 	Hz), 	6.89-7.05 	(3H, 	m), 

7.46 	(2H, 	d, 	J = 	8.7 	Hz), 	7.80-7.86 	(1H, 	m). 

[0468].  

138b) 1-ethy1-7-methy1-3-(4-{[tris(1- 

5 methylethyl)silyl]oxy}pheny1)-1,3-dihydro-2H-imidazo[4,5-

b]pyridin-2-one 4-oxide 

044, 

--rib 	) c 

0 	1 

To a stirred mixture of 17ethy1-7-methyl-3-(4-{[tris(1-

methylethyl)silyl]oxylpheny1)-1,3-dihydro-2H-imidazo[4,5- 

10 b]pyridin-2-one 	(5 g) 	and urea hydrogen peroxide 	(2.32 g) in 

CH2C12  (50 mL) was added trifluoroacetic anhydride (3.32 mL) 	at 

0°C. The mixture was stirred at room temperature for 12 h, and 

treated with saturated NaHCO3  solution. The organic layer was 

separated and the aqueous layer was extracted with AcOEt. The 

15 organic layer was combined, dried over MgSO4  and concentrated 

in vacuo. The residue was purified by silica gel column 

chromatography (NH, AcOEt) to give the title compound (1.0 g). 

MS 	(API+): 	[M+H]-' 442.3. 

20 

1H NMR 	(300 MHz, 	DMSO-d6) 	60.99-1.17 	(18H, 	m), 	1.22-1.36 	(6H, 
m), 	2.56 	(3H, 	s), 	4.06 	(2H, 	q, 	J = 7.2 	Hz), 	6.82-6.91 	(2H, 	m), 

6.92-7.00 	(1H, 	m), 	7.14-7.24 	(2H, 	m), 	7.73 	(1H, 	d, 	J = 	6.8 	Hz). 

[0469] 

138c) [1-ethy1-2-oxo-3-(4-{[tris(1- 

methylethyl)silyl]oxy}pheny1)-2,3-dihydro-1H-imidazo[4,5- 

25 b]pyridin-7-yl]methyl acetate 

4 	N• 	--49  
81 	-- 

1 
T 1/  4t 

A mixture of 1-ethy1-7-methy1-3-(4-{[tris(1-

methylethyl)silyl]oxy}pheny1)-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one 4-oxide 	(1 g) and Ac20 (20 mL) was stirred at 
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80°C for 2 h, and concentrated in vacuo. The residue was 

purified by silica gel column chromatography (AcOEt/hexane) 	to 

give the title compound 	(0.49 g). 

MS 	(API+): 	[M+H]+  484.3. 

5 IH NMR 	(300 MHz, 	DMSO-d6) 	61.03-1.15 	(18H, 	m), 	1.24-1.39 	(6H, 

m), 	2.13 	(3H, 	s), 	4.03 	(2H, 	q, 	J = 	7.2 	Hz), 	5.37 	(2H, 	s), 

6.91-7.09 	(2H, 	m), 	7.07-7.29 	(1H, 	m), 	7.45-7.50 	(2H, 	m), 	7.95 

(1H, 	d, 	J = 5.3 Hz). 

[0470] 

.70 138d) [1-ethy1-3-(4-hydroxypheny1)-2-oxo-2,3-dihydro-1H-

imidazo[4,5-b]pyridin-7-yl]methyl acetate 

0 010 

HO it 
0 

To a stirred solution of [1-ethy1-2-oxo-3-(4-{[tris(1-

methylethyl)silyl]oxylpheny1)-2,3-dihydro-1H-imidazo[4,5- 

15 

.a 

b]pyridin-7-yl]methyl acetate (480 mg) in THF (5 mL) was added 

solution of tetrabutylammonium fluoride (778 mg) in THF (2 

mL) at 0°C. The mixture was stirred at 0°C for 30 min, treated 

with water, and extracted with AcOEt. The organic layer was 

dried over MgSO4  and concentrated in vacuo. The residue was 

20 

25 

purified by silica gel column chromatography (AcOEt/Hexane = 

1/1) to give the title compound (276 mg). 

MS 	(API+): 	[M+H]+  328.1. 

111 NMR 	(300 MHz, 	DMSO-d6) 	61.30 	(3H, 	t, 	J = 7.2 Hz), 	2.12 	(3H, 

s), 	4.03 	(2H, 	q, 	J = 7.2 	Hz), 	5.36 	(2H, 	s), 	6.80-6.95 	(2H, 	m), 

7.12 	(1H, 	d, 	J = 5.3 Hz), 	7.28-7.41 	(2H, 	m), 	7.93 	(1H, 	d, 	J = 

5.3 	Hz), 	9.71 	(1H, 	s). 

[0471] 

138e) 1-ethy1-7-(hydroxymethyl)-3-{4-[(3-methyl-3H-

imidazo[4,5-b]pyridin-2-yfloxy]phenyll-1,3-dihydro-2H- 

30 imidazo[4,5-b]pyridin-2-one 

-30-4 

301 
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N 	OH 

/ N 	 ---- 
/ 	

la N  

To a stirred mixture of [1-ethy1-3-(4-hydroxypheny1)-2-

oxo-2,3-dihydro-1H-imidazo[4,5-b]pyridin-7-yl]methyl acetate 

(150 mg) 	and Et0H (3 mL) was added 1N NaOH (2 mL) at 0°C. The 

5 mixture was stirred at 0°C for -30 min, treated with saturated 

NH4C1 solution, and extracted with AcOEt. The organic layer was 

dried over MgSO4  and concentrated in vacuo. The residue was 

dissolved in DMA (4 mL) and KOtBu (52 mg) was added at room 

temperature. The mixture was stirred for 2 min, and then 3- 

2o methyl-2-(methylsulfony1)-3H-imidazo[4,5-b]pyridine (97 mg) 

was added. The mixture was stirred at 150°C for 30 min, treated 

with water, and extracted with AcOEt. The organic layer was 

dried over MgSO4  and concentrated in vacuo. The residue was 

purified by silica gel column chromatography (NH, AcOEt/MeOH = 

15 20/1) and crystallized from AcOEt/hexane to give the title 

compound (46 mg). 

MS 	(API+): 	[M+H]+  417.2. 

1H NMR 	(300 MHz, 	DMSO-d6) 	5 1.32 	(3H, 	t, 	J = 7.2 Hz), 	3.78 	(3H, 

s), 	4.13 	(2H, 	q, 	J = 7.2 Hz), 	4.80 	(2H, 	d, 	J = 5.5 Hz), 	5.67 

20 (1H, 	t, 	J = 5.5 Hz), 	7.14-7.26 	(2H, 	m), 	7.59-7.68 	(2H, 	m), 

7.71-7.87 	(3H, 	m), 	7.97 	(1H, 	d, 	J = 	5.3 	Hz), 	8.17-8.28 	(1H, 	m). 

[0472] 

Example 139 

1-ethy1-3-[2-(5-methylpyridin-2-y1)-2H-indazol-5-y1]-1,3- 

25 dihydro-2H-imidazo[4,5-b]pyridin-2-one 

..• N 
I 	 N 

1 	m\ 	--... 

w Nk.N., 

139a) 	1-(5-methylpyridin-2-y1)-2H-indazol-5-amine 

.." N 

li -0 NH 

305 

302 
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To a stirred solution of 5-nitro-1H-indazole 	(500 mg) 	in 

DMF (10 mi,) was added 60% sodium hydride (129 mg) at room 

temperature. The mixture was stirred for 30 min, and 5-bromo- 

2-chloropyridine (649 mg) was added. The mixture was exposed 

5 to microwave irradiation at 230°C for 1 h, treated with sat. 

ammonium chloride solution, and extracted with AcOEt. The 

organic layer was dried over MgSO4 and concentrated in vacuo. 

The residue was chromatographed on silica gel eluting with 

AcOEt/Hexane to give a mixture of 1-(5-bromopyridin-2-y1)-5- 

10 nitro-1H-indazole and 2-(5-bromopyridin-2-y1)-S-nitro-2H-

indazole. 

To the mixture of 1-(5-bromopyridin-2-y1)-5-nitro-1H-

indazole and 2-(5-bromopyridin-2-y1)-5-nitro-2H-indazole were 

added methylboronic acid (141 mg), 	Pd(Ph3P)4 	(91 mg), 	DME 	(3 

15 mL) 	and a solution of Cs2CO3 	(766 mg) 	in H2O (1 mi), 

successively. The mixture was exposed to microwave irradiation 

140°C for 1 h, treated with water, and extracted with AcOEt. 

The organic layer was dried over MgSO4  and concentrated in 

vacuo to give a mixture of 1-(5-methylpyridin-2-y1)-5-nitro- 

20 1H-indazole and 2-(5-methylpyridin-2-y1)-5-nitro-2H-indazole. 

The mixture of 1-(5-methylpyridin-2-y1)-5-nitro-1H-

indazole and 2-(5-methylpyridin-2-y1)-5-nitro-2H-indazole was 

dissolved in EtOH (20 ml,), and 10% Pd/C 	(250 mg) was added. 

Under H2 atmosphere, the mixture was stirred at room 

25 temperature for 12 h, filtered and concentrated in vacuo. The 

residue was chromatographed on silica gel eluting with 

AcOEt/Hexane to give the title compound (61 mg). 

11-1 NMR 	(300 MHz, 	DMSO-d6) 	5 2.36 	(3H, 	s), 	5.04 	(2H, 	s), 	6.58 

30 

(1H, 	d, 	J = 1.9 Hz), 	6.86 	(1H, 	dd, 	J = 	9.1, 	1.9 Hz), 	7.44 	(1H, 

d, 	J = 	9.1 	Hz), 	7.75-7.90 	(1H, 	m), 	7.95-8.06 	(1H, 	m), 	8.35 	(1H, 

d, 	J = 2.3 Hz), 	8.72 	(1H, 	d, 	J = 	0.8 	Hz). 

[0473] 

139b) 	3-[2-(5-methylpyridin-2-y1)-2H-indazol-5-y1]-1,3-

dihydro-2H-imidazo[4,5-b]pyridin-2-one 

306 

303 
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011  

Under argon atmosphere, a mixture of 1-(5-methylpyridin- 

2-yl)-2H-indazol-5-amine (60 mg), tert-butyl 2-chloropyridin- 

3-ylcarbamate 	(67.3 mg), 	Pd2(dba)3 	(24.5 mg), Xantphos 	(31.0 

5 mg) and sodium tert-butoxide (28.3 mg) in 2-propanol 	(2 mL) 

and toluene (0.5 mL) was stirred at 90°C for 24 h, treated with 

water and extracted with EtOAc. The organic layer was 

separated, dried over MgSO4  and concentrated in vacuo. The 

residue was chromatographed on silica gel eluting with AcOEt/ 

/o Hexane to give the title compound as white crystals (31 mg). 

MS 	(API+): 	[M+H]+  343.3. 

[0474] 

139c) 	1-ethy1-3-[2-(5-methylpyridin-2-y1)-2H-indazol-5-y1]- 

1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 

/ N 
I 	N' 
N\ 

"-410
'  15 .1 ❑ 

A mixture of 3-[2-(5-methylpyridin-2-y1)-2H-indazol-5- 

y1]-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 	(31 mg) 	and 

iodoethane 	(15.5 mg) in DMF (2 mL) was stirred at 50°C for 3 h, 

treated with water, and extracted with AcOEt. The organic 

20 layer was dried over MgSO4  and concentrated in vacuo. The 

residue was chromatographed on silica gel eluting with 

AcOEt/Hexane. The product was crystallized from AcOEt/Hexane 

to give the title compound as white crystals 	(5.4 mg). 

MS 	(API+): 	[M+H]+  371.0. 

25 [0475] 

Example compounds shown in the following Tables 1 - 12 

(including compounds shown in the above-mentioned Examples) 

were obtained by a method known per se, or a method similar to 

those in the above-mentioned Examples, or a method analogous 

30 thereto. 

Particularly, the Example compounds described in the 
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column under "Referred Example No." in Tables 1 - 12 were 

produced according to the synthetic method described in the 

Referred Example. 

In addition, the compound of each Example in Tables 1 - 

5 12 was synthesized using the compound described 

under "Raw material". 

in the column 

[0476] 

[Table 1] 

305 



\ (8)  

MS STRUCTURE 
Example 

No. SALT Name Reffered 
Example N o. Raw Material, Conditions 

14 345 

0 

N 	 * 9-[4-(1 ,3-benzoxazol-2-ylamino)pheny1]-7,9- 
dihydro-81i-purin-8-one 1 4-chloro-5-nitropyrimidine 

15 383 
..--t 

344-(3,4-dihydropyrimido[1,2-a]benzimidazol-
1(2H)-yl)pheny1)-1,3-dihydro-2H-imidazo[4,5- 

b]pyrldln-2-one 
 2 1,3-dibromopropane 

16 397 c,..r 
3-14-(2,3,4,5-tetrahydro-1H- 

[1,3]diazepino[1,2-albenzimidazol-1- 
yOpheny11-1,3-dihydro-2H-imidazo[4,5- 

b]pyrldln-2-one 

2 1,4-diiodobutane 

17 358 
GC 

CP 

3-[4-(1,3-benzoxazol-2-ylamino)phenyl]-1- 
methyl-1,3-dihydro-2H-imidazo[4,5-b]pyridin- 

2-one 
12c, 3, 1c, 1a 12c) tert-butyl 2-chloropyridin-3-ylcarbamate, 

4-nitroanillne 

18 502. 1 r.: ( 	0 
"A.C--'*--/ 	''-0--:.,..., 

k,ef 	cm, 

1 -ethy1-3-{4-[(1-{[2- 
(trimethylsilpethoxylmethyl)-1H- 

benzimidazol-2-ypoxy]pheny1)-1,3-dihydro- 
2H-imidazo[4,5-b]pyridin-2-one 

12d 
3-{4-[(14[2-(trimethylsilyl)ethoxy]methy1)-1H- 

benzimidazol-2-ypoxy]pheny1)-1,3-dihydro-2H- 
imidazo[4,5-b]pyridin-2-one 

19 386.2 NA-0-1 : g
,  as 

 
1-ethyl-3-[44(1-methyl-1H-benzimidazol-2- 
yl)oxylpheny1)-1,3-dihydro-2H-Imidazo[4,5- 

b]pyrldin-2-one 
3 

3-[4-(1H-benzimidazol-2-yloxy)pheny11-1-ethyl- 
1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one 

hydrochloride 

20 371.3 
clit N-T 	

11.1 3-[4-(1H-benzimidazol-2-ylamino)pheny1]-1- 
ethyl-1,3-dihydro-2H-Imidazo[4,5-13]pyridin-2- 

one N,N'-dicyclohexylcarbodiimide 
 - 

3--(4-aminopheny)-1-ethyl-1,3-dihydro-2H- 
imidazo[4,5-b]pyridin-2-one, phenylenediamine, 

1,1'-thiocarbonyldiimidazole, 



(,..) 2 

o 

-Vter-7
 	

ii•C'hLe
 

[0
4
7
7

] 

[T
a
b
l
e
 2

] 

Example 
No. MS STRUCTURE SALT Name Reffered 

Example No. Raw Material 

21 400.1 
IP' 
K4) 	Q -0-y, 

3-{4-((1-methyl-13-{4-((1-methyl-1methyl-I H-benzlmldazol-2- 
yl)oxy]pheny1)-1-(1-methylethyl)-1,3-dihydro- 

2H-ImIdazo[4,5-b]pyridin-2-one 
3 

3-[4-(1H-benzlmIdazol-2-yloxy)pheny1]-1-(1_ 
methylethyl)-1,3-dihydro-2H-ImIdazo[4,5- 

b]pyrldin-2-one 

22 388.0 
Ck

),

p

...r. 

 
HCI 

3-[4-(1H-benzImIdazol-2-yloxy)pheny1]-1-(1- 
methylethyl)-1,3-dihydro-2H-Imidazo[4,5- 

b]pyrldln-2-one hydrochloride 
3, lc,7e, 8 

• 

3) 344-(benzyloxy)pheny11-1,3-d1hydro-2H-
Imidazo[4,5-13]pyrldin-2-one, 2-iodopropane 

23 426.1 tC,,:_o__.p 

4, 

HCI 
314-(1H-benzImIdazol-2-yloxy)phenyl]-1- 

• (2,2,2-trifluoroethyl)-1,3-dihydro-2H-
Imidazo[4,5-b]pyrldln-2-one hydrochloride 

22 2-lodo-1,1,1-trifluoroethane 

24 397.1 
J 
L.-J-0-  

..% 

344-(2,3-d1hydro-1H-ImIdazo[1,2- 
a]benzimidazol-1-yl)pheny1]-1-ethyl-1,3- 
dlhydro-2H-ImIdazo[4,5-b]pyrldln-2-one 

12d 
344-(2,3-dihydro-1H-imidazo[1,2- 

aibenzImidazol-1-y1)pheny11-1,3-dihydro-2H- 
ImIdazo[4,5-b]pyridin-2-one 

25 455.3 

0-1 -,, -‘ 
1...., 

. 
m 

ethyl (344-(2,3-d1hydro-1H-imidazo[1,2- 
a]benzimidazol-1-yl)pheny11-2-oxo-2,3- 

dlhydro-1H-Imidazo[4,5-b]pyridin-1-yl)acetate 
3 ethyl bromoacetate 

26 413 
Q 
' \.-' 
$ 	').. ., 

344-(z3-clIhydro-1H-imIdazo[1,2- 
a]benzImIdazol-1-y1)pheny11-1-(2- 

hydroxyathyl)-1,3-dihydro-2H-Imidazo[4,5- 
b]pyridln-2-one 

- 
ethyl (344-(2,3-dihydro-1H-imidazo[1,2- 

albenzimIdazol-1-yl)pheny1]-2-oxo-2,3-dihydro- 
1H-imidazo[4,5-b]pyridin-1-yljacetate, LAH 

27 390.4 

'C
6 4:0-  

1 -ethy1-3-(4-[(6-fluoro-1,3-benzoxazol-2- 
yl)amino]phenyI)-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one 
17 2-chloro-5-fluorobenzoxazol 



co 

1 g 

,----, 	.----, 
H 

Cr 	--.1 
H 	CO 

.._..., 

D 
i 

1 

Example 
No. MS STRUCTURE SALT Name Reffered 

Example No. Raw Material 

28 404.3 
,0,.L.-.k 

1-ethyl-3-(4.-[(6-fluoro-1,3-benzoxazol-2- 
yff(methyl)amino]phenyl)-1,3-dihydro-2H- 

Imidazo[4,5-b]pyrldin-2-one 
3 

1-ethy1-3-(4-[(6-fluoro-1,3-benzoxazol-2- 
yi)aminolpheny1)-1,3-dihydro-2H-Imidazo[4,5- 

b)pyrldln-2-one 

29 422.3 

, 

...„„g 3 4 	5 	-meyl-- 4-[(,6-difluoro-1 	th 	1H 
benzimid azol-2-yffoxy]pheny1)-1-ethyl-1,3- 

dihydro-21-1-imidazo[4,5-14pyridin-2-one 
7e 

2-chloro-5,6-dlfluoro-1-methyl-1H-
benzimidazole, 1-ethyl-3-(4-hydroxypheny1)- 
1,3-d1hydro-2H-Imidazo[4, 

NaH, DMF, microwave, 200 
5-b]pyridin-2-one, 

oC 

30 444.4 
0:24." ..o_ 

"1 
CN 

ethyl 244-(1-ethy1-2-oxo-1,2-dihydro-3H-
imido[4,5-b]pyridln-3- az 

yi)phenoxylimidazo[1,2-a]pyridine-3- 
carboxylate 

le ethyl 2-chlorolmidazo[1,2-a]pyrldine-3- 
carboxylate 

31 372.4 
C\CI. 	

dr"-i 

c——  
ra 

1-ethy1-344-(imidazo[1,2-a]pyridin-2- 
yloxy)pheny1]-1,3-dihydro-2H-Imidazo[4,5- 

blpyridin-2-one 
- 

ethyl 244-(1-ethy1-2-oxo-1,2-dihydro-3H- 
imidazo[4,5-b]pyridin-3- 

yi)phenoxyllmidazo[1,2-a]pyridine-3- 
carboxylate, DMF, 200°C 

32 404 

Q111 
,. r  

1-ethyl-3-(4-[(6-fluoro-1-methyl-IH- 
benzImIdazol-2-y0oxy]phenyl)-1,3-clihydro- 

2H-Imidazo[4,5-b]pyridin-2-one 
2g 

midole 2-chloro-6-fluoro-1-methyl-1H-benzi 	az 
(US2003/166637), 1-ethyl-3-(4- 

hydroxypheny1)-1,3-dihydro-2H-Imidazo[4,5- 
b]pyrIdin-2-one 

33 404 rem, 
0 

d 	„„. 

1-ethy1-344-[(5-fluoro-1-methy1-1H- 
benzimidazol-2-yffoxy]pheny1)-1,3-dihydro- 

2H-imidazo[4,5-b]pyridin-2-one 
29 

2-chloro-5-fluoro-1-methyl-111-benzimidazoIe, 
1-ethy1-3-(4-hydroxypheny1)-1,3-dihydro-2H- 

Imidazo[4,5-b]pyridln-2-one 

34 430.1 
Q-1, 

4 

° Vx 	f 1,3-dihydro-2H-ImIdazo[4,5-b]pyridin-2-one 

1-(2-hydroxy-2-methylpropyI)-3-(4-[(1- 
methyl-1H-benzImidazol-2-yffoxylpheny1)- 25, 1c, 29 

25) 344-(benzyloxy)pheny1]-1,3-dihydro-2H- 
imidazo[4,5-b]pyridin-2-one 

29) 2-chloro-1-methyl-1H-benzimidazole, 
MeMgBr 
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Example 
No. MS STRUCTURE SALT Name 

Reffered 
Example No. Raw Material 

P
C

T
/U

S2011 

[0
4

7
9

] 

[T
a
b

le
 4

] 

35 
_ 

402.1 
Qpi.,_0.._ 

Kt 
0 

1-(2-hydroxyethyl)-3-(4-[(1-methyl-1H- 
benzimidazol-2-y0oxylpheny1}-1,3-dihydro- 

2H-imidazo[4,5-b]pyridln-2-one 
25, 1c, 29, 25 

25) 3-[4-(benzyloxy)phenyI]-1,3-dihydro-2H- 
Imidazo[4,5-b]pyridin-2-one 

29) 2-chloro-1-methy1-1H-benzimidazole 

36 364.2 ..a 
R),

(.....
R

. 

 
1-ethyl-344-[4 -2-yloxy)phenyl]-1,3- 

dihydro-2H-imidazo(4,5-b]pyridin-2-one 
7e 

2-chloroquinoxaline, 1-ethyl-3-(4- 
hydroxyphenyI)-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one 

37 428.5 %.-0,--P, 
mg 

344-[(1-butyl-1H-benzimidezol-2- 
y0oxylpheny1)-1-ethyl-1,3-dlhydro-2H- 

imIdazo[4,5-b]pyridin-2-one 
7f 

1-ethyl-3-(4-[(1-([2- 
(trImethylsilypethoxy]methyl)-1H-benzimidazol- 
2-yl)oxy]pheny1)-1,3-dihydro-2H-imidazo[4,5- 

b]pyridin-2-one 

38 414.4 fr"C-L-0-'g•-c"t 

3-(4-[(1-acetyl-1H-benzimidazol-2- 
yl)oxylpheny1)-1-ethyl-1,3-dihydro-2H- 

imidazo[4,5-b]pyridin-2-one 
- 

3-[4-(1H-benzimidazol-2-yloxy)phenyl]-1-ethyl- 
1,3-clihydro-2H-imidazo[4,5-b]pyridin-2-one, 

acetyl chloride, triethyl amine, THE 

39 416.5 
" 

tat cm 

1-ethyl-3-(4-([1-(2-hydroxyethyl)-1H- 
benzimidazol-2-ylloxylpheny1)-1,3-dihydro- 

2H-Imidazo[4,5-b]pyridin-2-one 
25, 26 3-[4-(1H-banzim idazol-2-yloxy)phenyl]-1-ethyl - 

1,3-dihydro-2H-imidazo[4,5-b)pyridin-2-one 

40 444.4 
1,c  

1-ethyl-3-(4-([1-(2-hydroxy-2-methylpropy1)- 
1H-benzimidazol-2-ylloxy}pheny1)-1,3- 
dihydro-2H-imIdazo[4,5-b]pyridin-2-cone 

39 
ethyl (2-[4-(1-ethyl-2-oxo-1,2-dihydro-3H-
Imidazo[4,5-b]pyridin-3-yl)phenoxy]-1H-

benzimidazol-1-yllacetate, MeMgEir, THE 

41 386.3 11-4(...n_ 

HCI 
31441H-benzImidazol-2-yloxy)-3- 

methylpheny1]-1-ethyl-1,3-dihydro-2H- 
Imidazo[4,5-b]pyridin-2-one hydrochloride 

7a, 7b, 7c, 22 4-(benzyloxy)-3-methylaniline 



W 

i—  cl 

-] 	c/ 

tr 	co 
H 	c, 

(Int) 	— 

Example MS MOLSTRUCTURE 

	

1:u 	,pNo. SALT 	 NAME 
Reffered Example 

No 
Raw Material 

42 400.1 ... • 

)-% 

1-ethyl-3-{3-methy1-4-[(1-methyl-1H-trenzimidazol-2- 
yOoxylpheny1)-1,3-clihydro-2H-Imidazo[4,5-b]pyrldln-2- 

one 
3 

3-[4-(1H-benzhnidazol-2-yloxy)-3-methylphenyll-
1-ethyl-1,3-dihydro-2H-Imidazo[4,5-b]pyridin-2- 

one 

43 404.3 

	

.. 	,.."--1 

	

Ken- 	-'•,,
) e 	.., 

1-ethy1-3-(3-fluoro-4-[(1-methyl-1H-benzimidazol-2- 
; yl)oxylpheny1)-1,3-dihydro-2H-imIdazo[4,5-13]pyrldin-2- 

one 

 „ 7  	, 7a, 
  ' "' ' c' 

3, 
 'c' 7e 

7a) 4-(benzyloxy)-3-fluoroaniline 
7e) 1-methy1-2-(methylsulfony6-1H- 

benzlmidazole 

44 371.4 c
i.6.

0:--  114-(2-oxo-3-phenylimidazolidln-1-y1)pheny6-1,3- 
dlhydro-2H-pyrrolo[2,3-b]pyrldin-2-one 5a then 5a 

5a) 1,4-dliodobenzene, 1-phenylimIdazolidln-2-
one, 

then 5a) 1,3-dihydro-2H-pyrrolo[2,3-b]pyridin-2- 
one 

45 329.4 
1 

144-(2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-1- 
Apheny11-1,3-dihydro-2H-pyrrolo[2,3-b]pyridln-2-one 

44 
1,4-dliodobenzene, 2,3-dihydro-1H-pyrrolo[2,3- 

b]pyridlne 

46 
T Q:1,0_,R 

373.3 
co. 

1-ethyl-344-[4 -a]pyridin-2- 
yloxy)pheny0-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2- 

one 
29 

1-ethy1-3-(4-hydroxypheny1)-1,3-dihydro-2H- 
ImIdazo[4,5-b]pyridin-2-one, 2-chloro- 

[1,2,4]triazolo[1,5-alpyrldlne 

47 390.4 
„_0_, 

1 

1-ethy1-344-[(7-fluoro-1H-benzImIdazol-2- 
yl)oxy]pheny1)-1,3-d1hydro-2H-Imidazo[4,5-b]pyridin-2- 

one 
29, 8 

1-ethy1-3-(4-hydroxypheny1)-1,3-dihydro-2H- 
Imidazo[4,5-b]pyrldln-2-one, 4-fluoro-2- 

(methylsuffony6-1-((2- 
(trimethylsilypethoxy)methy6-1H- 

benzo[dlimIdazole 

48 411.4 1 -  Fr 
1-ethy1-3-[1-(1-methyl-1H-benzimIdazol-2-y6-2,3- 

dihydro-1H-Indol-5-y6-1,3-d1hydro-2H-Imidazo[4,5- 
b]pyridin-2-one 

3 
3-[1-(1 H-benzimidazol-2-0-2,3-dihydro-1H- 

indo1-5-y1]-1 -ethyl-1 ,3 -dihydro-2H-imidazo[4,5- 
b]pyridin-2-one 
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Ex ample 
No. MS MOLSTRUCTURE SALT NAME 

Reffered Example 
No. 

Raw Material 

56 387.3 —i•-??.. 1-eliw1-3-(4-quinolln-8-ylpheny1)-1,3-dlhydro-2H- 
Imidazo[4,5-b]pyrldin-2-one a 

3-(4-quinolin-8-ylpheny1)-1-([2- 
(trimethylellypethoxy]methyl)-1,3-dihydro-2H- 

imidezo[4,5-b]pyridin-2-one 

57 399.2 11:1 
C °-0-g

..
.. PR, 

1441(1-ethyl-I H-benzimIdazol-2-yl)oxy]pheny1)-3,3- 
dimethy1-1,3-d1hydro-2H-pyrrolo[2,3-b]pyrldln-2-one 9 iodoethane 

58 374.1 
Q_ "-- N

'-0-  .131
4, 

 
4-(3,3-dimethy1-2-oxo-2,3-dihydro-1H-pyrrolo[2,3- 

bjpyrldln-1-yOphenyi phenylcarbamate 9 PHENYL ISOCYANATE 

59 388.2 
Q i 
v., ,., R 4-(3,3-dimethy1-2-oxo-2,3-dihydro-1H-pyrrolo[2,3- 

b]pyrldin-1-yl)phenyl methyl(phenyOcarbamate 9 PHENYL ISOCYANATE  

402.2 k 2HCI 60 4-(benzyloxy)lanillne 3-[4-(1H-benzimidazol-2-yloxy)pheny9-1-ethy1-5-
methoxy-1,3-d1hydro-2H-ImIdazo[4,5-14pyridin-2-one 7a, 7b, 7c, 22 

61 374.1 
„0...str.

37

1

3_,..a... 2HCI  3-[4-(1H-bertzlmIdazol-2-yloxy)pheny11-7-methoxy-
1,3-d1hydro-2H-Imidazo[4,5-b]pyrldin-2-one 7a, 7b, 7c, 22 4-(benzyloxy)lanillne 

63 402.1 e 
4-0- 

2HCI 344-(1H-(1H -2-yloxy)pheny11-1-ethy1-7- 
methoxy-1,3-dihydro-2H-ImIdazo[4,5-b]pyrldin-2-one 

PS  

la, 7b, 7c, 22 4-(benzyloxy)laniline  



i L,..) 
i- 
(A) 

	

1-3 	0 

	

Pi 	.-i• 

	

CY' 	co 

	

1--. 	W 

co  1-1 
 

i 

1 

Example 
No. MS MOLSTRUCTURE SALT NAME 

Reffered Example 
No. 

Raw Material 

362 

N 

C-( 

GS 

	

(D 	u
66 1-ethyl-3-(1-(1,3-thlazol-2-y0 	 3- -1H-Indol-5-y11-1, 

dihydro-2H-ImIdazo[4,5-b]pyrldln-2-one 13f 2-CHLOROTHIAZOLE 

67 404.3 450....Q__ p 
r h 

1-ethyl-3-(2-fluoro-4-1(1-methy1-1H-banzimidazol-2- 
yl)oxylpheny1)-1,3-dlhydro-2H-Imfdazo[4,5-b]pyridln-2- 

one 
7a, 7b, 7c, 22 4-(benzyloxy)-2-fluorolaniline 

68 412.3 9:1(.  341-(1,3-benzothlazol-2-y1)-1H-Indol-5-y1]-1-ethy1-1,3-
dlhydro-2H-Imidazo[4,5-1Apyridin-2-one 13f 2-Chlorobenzothlazole 

73 367.3 

o 

. * 

1'1/41 

3-(44(5-[(5- -2-yfloxylpheny1)-1-ethyl-1,3- 
dihydro-211-ImIdazo[4,5-131pyrldln-2-one 75 2,5-DICHLOROPYRIME 

74 401.3 

F 
F 

*-13--
lis 

 

1-ethy1-3-(4-([5-(Irlfluoromethyl)pyriclin-2- 
yfloxy}pherty1)-1,3-dlhydro-2H-ImIdazo[4,5-b]pyrldln-2- 

one 
75 2-C HLORO-5-TR I FLUOROMETHYLPYRIDINE 

76 412 
( i•Ci u. 	------i' 

cl 

1-ethyl-3-(4-[(1-methy1-4-pheny1-1H-imidazol-2-
yffoxylpheny1)-1,3-d1hydro-2H-imIdazo[4,5-b]pyridin-2- 

one 
75 4-phenyl-1H-imidazole-2-thiol 



LO 
f —L 
A 

H 
-4 

...J 

1-3 
13) 
rf 
H 
(1) 

ksa 
.__. 

(Z) 
kl• 
co 
i-N 
'- 

Example 
No. MS MOLSTRUCTURE SALT NAME 

Reffered Example 
No. 

Raw Material 

77 488.1 
e--1 

1-.1r°'. 
0., 

3-(4-[(1-[(2-(trimethylsilyljethoxy]methyl)-1H- 
benzlmidazol-2-y0carbonylipheny1}-1,3-dihydro-2H- 

imldazo[4,5-b]pyridln-2-one 
7a, 7b, 7c, 22 tert-butyl 4-aminobenzoate 

78 472.1 
m'e-a—G)  

.1...,r 

3-[4-(1-methyl-1 H-benzimidazol-4-yl)phenylj-1-([2- 
(trimethylelly1)ethoxy]methyl1,3-dihydro-2H- 

imidazo[4,5-b]pyridin-2-one 
12d 4-bromo-1-methyl-1H-benzimidazole 

79 514.3 

i 

,A 

1 
1-ethy1-3-(4-[(1-([2-(trimethylslly0ethoxy]methyl)-1H- 
benzimIdazol-2-y0carbonyllpheny1}-1,3-d1hydro-2H- 

imIdazo[4,5-b]pyrldln-2-one 
7a, 7b, 7c, 22 tert-butyl 4-amlnobenzoate 

80 384.1 -.._, 
ps 

3-[4-(1H-benzImIclazol-2-ylcarbonyl)phenyl]-1-ethyl-
1,3-d1hydro-2H-Imidazo[4,5-b]pyridin-2-one 

7a, 7b, 7c, 22 tert-butyl 4-amlnobenzoate 

81 370.2 

g 

I 
._ce)_

.-c,i,  

1-ethy1-344-(1-methy1-1H-benzlmidazol-7-y1)phenyl]- 
1,3-dihydro-2H-imidazo[4,5-b]pyrldln-2-one 

12d 7-bromo-1-m ethy1-1H-benzimidazole 

82 370.2 

NA-. ...7

a_<:)_...... 

 

1-ethy1-3-14-(1-methy1-1H-benzImIdazol-4-yl)pheny1- 
1,3-dihydro-2H-imIdazo[4,5-13]pyridin-2-one 

12d 4-bromo-1-methy1-1H-benzimidazole 

83 	' 398.2 
, g

, 

 

1-ethy1-3-(4-[(1-methyl-1H-benzImidazol-2- 
yOcarbonyl]pheny11-1,3-d1hydro-2H-ImIdazo[4,5- 

b]pyrldin-2-one 
7a, 7b, 7c, 22 tart-butyl 4-amlnobenzoate 

i 



1 (..n 
I 

do 

Example 
No. MS MOLSTRUCTURE SALT NAME 

Reffered Example 
No. 

Raw Material H 
lzu 
Cr 
H 
m L....., 

1--' 
o 
._. 

O 
&. 
CO 
Ul 

84 429.2 

cR. 
r 	a 

X 

ethyl 3-0-(1-ethy1-2-oxo-1,2-dlhydro-3H-imidazo[4.5-
bjpyrldln-3-yOphenyl]furo[3,2-b]pyrldlne-6-carboxylate 12d ethyl 3-bromofuro[3,2-12]pyridine-6-carboxylate 

87 443.2 

a 

.j"c-G)-,g,,,  
0.--.0i  

ethyl 214-(3,3-dimethy1-2-oxo-2,3-d1hydro-1H- 
pyrrolo[2,3-b]pyridin-1-yl)phenoxy]frnIdazo[1,2- 

a]pyridlne-3-carboxylate 
75 ethyl 2-chlorolmidazo[1,2-alpridine-3- 

carboxylate 

88 405.1 
e 	Ti'.. .-0-p,........... 3-{4-[(4,5-dichbro-1-methyl-1H-ImIdazol-2- 

yOoxy]pheny1)-1-ethyl-1,3-dlhydro-2H-ImIdazo[4,5- 
b]pyridln-2-one 

75 2,4,5-trichloro-1-methyl-1H-imidazole 

89 386 RA-. 	C HCI 
1-ethyl-3-(44(7-methy1-1H-benzImIdazol-2- 

yl)oxylpheny1)-1,3-dthydro-2H-ImIdazo[4,5-b]pyrldln-2- 
one 

75 7-methyl-2-(methylsulfony1)-1H-benzimidazole 

90 386.2 r.5'°-0-:).- HCI 
1-ethy1-3-(4-[(6-methyl-1H-benzImidazol-2- 

yl)oxy]pheny1)-1,3-dihydro-2H-ImIdazo[4,5-blpyridin-2- 
one 

 75 6-methyl-2-(methylsulfony1)-1H-benzimidazole 

91 404.2 

F 	F 
1,-- 

91-°-0-?1,4 
RA 

1-ethy1-3-(4-([1-methyl-4-(trifluoromethyl)-11-1- 
1mIdazol-2-yl]oxy}pheny1)-1,3-thlridro-2H-Imidazo[4,5- 

b]pyrIdin-2-one 
75 4-(trIfluoromethyl)-1H-imidazole-2-thlol 

92 494.1 

ex  

ar-rj1°-0"  - C 
P 

3-(4-[(4,5-dlbromo-1-methyl-1H-Imidazol-2- 
yl)oxy]phany1)-1-ethyl-1,3-dihydro-2H-ImIdazo[4.5- 

b]pyrIdln-2-one 
 75 2,4,5-trIbromo-1-methyl-1H-ImIdazole 
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Examo. 

N MS MOLSTRUCTURE SALT NAME 
No.

ple 	 Reffered Example 
Raw Material 

93 336.1 .3-0— sIk4-"' 	)91
, 

 
1-ethy1-3-(4-[(1-methyl-1H-imidazol-2-yl)oxy]phenyff-

1,3-2H-2H-ImIdazo[4,5-b]pyridin-2-one 75 2-bn:1mo-1-methyl-I H-Im Idazole 

94 358.1 Ql 
1 °-0—i? 

1-(44(3-methyl-31-1-Imidazo[4,5-b)pyrldIn-2- 
yl)oxylpheny1)-1,3-dihydro-2H-pyrrolo[2,3-b]pyridin-2- 

one 
5, 75 4-bromophenol 

95 398.2 
Q, 

NI °— 	

pg l'-(4-1(3-methy1-3H-Imidazo[4,5-b]pyridin-2- 
yl)oxy]phenyffspiro[cyclobutane-1,3'-pyrrolo[2,3- 

b]pyridin]-2'(1'H)one 
5, 75 4-bromophenol 

96 386.2 <--„r--ci_o_?„, 
3,3-dimethyl-1-(4-[(3-methyl-3H-imidazo[4,5-b]pyrldin-
2-yl)oxy]phenyI)-1,3-dihydro-2H-pyrrolo[2,3-b]pyridln- 

2-one 
5, 75 4-bromophenol 

104 400.3 :-.(0.0_ 
Ice 

1-ethy1-5-methyl-3-(4[(1-methyl-1H-benzimidazol-2- 
yl)oxy)phenyff-1,3-d1hydro-2H-imidazo[4,5-b]pyrldin-2- 

one 
7a, 7b, 7c, 22 4-(benzyloxy)laniline 

105 401.3 
l-(7 

dy 

1-ethyl 	methyl-3-(4-[(3-methyl-3H-Imidazo[4,5- 

b]pyridin-2-one

-5-  
b]pyrldin-2-yi)oxy]phenyff-1,3-dihydro-2H-Imidazo[4,5- 7a, 7b, 7c, 22 4-(benzyloxy)laniline 

110 420 
lag, 

I. 

I1)—° 

3-(4-[(3-,2,4-1,2,4-thiadiazol-5-y0oxy]pheny1)-1- 
ethyl-1,3-dihydro-211-imidazo[4,5-b]pyridin-2-one 

7a, 7b, 7c, 22 4-(benzyloxy)laniline 



C=.) 
1--,  
--I 	1  

N) 
o 

-W
O-ttittft-3355—

 	
-P 

[0487
] 

[Tab
le

 1
2] 

Example 
No. MS MOLSTRUCTURE SALT NAME 

Reffered
N 

 Example 
o. 

Raw Material 

111 508.2 
'g

c..,
,,

,,_::(*-C 	. 

Hp Q-- 

1-ethyl-3-{4-[(1-(12-(irimethylaily8ethoxylm ethyI}-11-1- 
thleno[3,4-d]im

irr
id
id
az
az

o
o
l-
14
2
:5_
yl)

b
o
i
xyj
po

p
d
h
i
e
n
t

i
l
l
,
e
3-dihydro-2H- 7a, 7b, 7c, 22 4-(benzyloxy)laniline 

113 378.1 

	

„A,. 	„,..1
,:,_._, c,,, 

• -. . .- 
1 -ethy1-314-(1H-thleno[3,4-djimIdazol-2- 

yloxy)pheny1]-1,3-dihydro-2H-ImIdazo[4,5-b]pyrldin-2- 
one 

7a, 7b, 7c, 22 4-(benzyloxy)laniline 

114 503.2 

r'') 
r‘ 	'•„__/' 

CX.-Crm't 
, 
) 

PL. .;K 

 

1-ethy1-3-(44(342-{trimethyisflylieth oxyjrnethyl)-3H-
iroklazo[4,5-cjpyridin-211)oxy]phenyi}-1,3-dihydro-2H- 

imidazo[4,5-b]pyrldln-2-one 
7a, 7b, 7c, 22 4-(benzyloxy)lanillne 

116 458.1 ,- ,(3-„.. 
c 	n., 

ethyl 2-{441-(1-methylethyl)-2-oxo-1,2-dlhydro-3H- 
ImIdazo[4,5-b]pyrldin-3-yllphenoxy}lmidazor1 ,2- 

ajpyridlna-3-carboxylate 
7a, 7b, 7c, 22 4-(benzyloxy)laniline 

117 386 

,.--- I 

o.. 
o 0,. 

3-14-(Imidazo[1,2-a]pyrldln-2-yloxy)pheny11-1-(1-
melhylethy0-1,3-dihydro-21-1-1MIdazo[4,5-b]pyridin-2- 

one 
7a, 7b, 7c, 22 4-(benzyloxy)lanillne 

131 357 

II 

C1Z 
7, 

7, 

1-ethy1-3-(1-pyrimIdln-2-y1-1H-indo1-5-y0-1,3-dihydro-
2H-ImIdazo[4,5-b]pyrldln-2-one 

69 2chloropyrimIdine 



[0488] 

Reference Example 

Examples of the compound having a PDE10A inhibitory 

activity include the compounds described as Reference Examples 

5 	1 - 223 in the following Tables 13 - 39. 	The compounds of 

Reference Examples 1 - 223 can be produced according to the 

synthetic methods described in the Examples of the present 

invention or a method analogous thereto. 	Furthermore, the 

compounds of Reference Examples can be produced according to 

/o the synthetic methods of the compounds described in 

W02008/004117, W02010/0057121, W02010/57126, W02006/072828, 

W02008/001182 or W02010/090737, or a method analogous thereto. 

The compounds of Reference Examples 1 - 223 are useful as 

PDE10A inhibitors or drugs for the prophylaxis or treatment of 

15 mental diseases such as schizophrenia and the like, and the 

administration subject, target disease, administration route, 

dosage form and the like are the same as those explained for 

medicaments containing compound (I) or a prodrug thereof. 

-3-24- 

318 
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[Table 13] 
Ref. Ex. No. compound compound name  

1 

I
N  

N 	41 ..42,,, 
41 
14 -1 ( 

1.0)  

1-[2-fluoro-4-(morpholin-4- 
yl)pheny1]-3-(1-pheny1-1H-pyrazol-
5-yl)pyridazin-4(1H)-one 

• 

0 

2 '4yl)pheny1]-3-(1-pheny1-1H-pyrazol-
1-[2-methoxy-4-(morpholin-4-

5-yl)pyridazin-4(1H)-one 

3 

0 	I  

N 14 
F .,12,„  

4111 
N 

+IF 

1-[2-fluoro-4-(3,3,4,4- 
tetrafluoropyrrolidin-l-yl)phenyl]- 
3-(1-phenyl-1H-pyrazol-5- 
yl)pyridazin-4(1H)-one 	. 

4 

0 	
1 

1 .  
pol 

N 

F 

1-[2-methoxy-4-(3,3,4,4- 
tetrafluoropyrrolidin-l-yl)phenyl]- 
3-(1-phenyl-1H-pyrazol-5- 
yl)pyridazin-4(1H)-one 

5 

f 

I 

4 

P . 	
1 

1-[4-(4,4-difluoropiperidin-1-yl)-
2-fluoropheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

6 
iiIii0 	N 	4 

40 
1-4-1 
Y 
F 	F 

1-[4-(4,4-difluoropiperidin-l-y1)- 
2-methoxypheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

7 
- 

4 
MO 

1-[4-(3,6-dihydro-2H-pyran-4-y1)-2-
fluoropheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

8 

0 	i 
1 

Mnr011 

ti 

1-[4-(3,6-dihydro-2H-pyran-4-y1)-2-
methoxypheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

-3-2-2- 

319 
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[Table 14] 

9 
W6 

00 

1-[2-fluoro-4-(tetrahydro-2H-
pyran-4-yl)pheny1]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)-
one 

10 

r 

N • 

40  

1- [2-methoxy-4- (tetrahydro-2H-
pyran-4-yl)pheny1]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)- 
one 

11 

o 	
1‘14 

1

w  F ,a., 	AP 
11, 

N 

F 

1-[4-(3,3-difluoropyrrolidin-1- 
y1)-2-fluoropheny1]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)-
one 

12 

1 
.6 

m 

rF 

1-[4-(3,3-difluoropyrrolidin-1- 
y1)-2-methoxypheny1]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)- 
one 

13 

I AN  

	

1 	
N 

	

p d,d. 	41 
141 

Noti 

1-[2-fluoro-4-(1H-pyrazol-1-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

14 

MI` 
/ N 	at, 

me. 40  VW 

Ili
!? 

 

1-[2-methoxy-4-(1H-pyrazol-1-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

15 

0 	% 
N 

I W 	A, 
F,alb, 

RIF 

N- 
F 

1-14-[1-(difluoromethyl)-1H-
pyrazo1-4-y1]-2-fluoropheny1}-3- 
(1-phenyl-1H-pyrazol-5- 
yl)pyridazin-4(1H)-one 

320 



!1"H
11"N  

1-14-[1-(difluoromethyl)-1H- 
',a. li 

pyrazol-4-y1]-2-methoxypheny1)-3- 
(1-pheny1-1H-pyrazol-5- 

w yl)pyridazin-4(1H)-one 

16 
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[Table 15] 

17 
N 

F car, 
11, 

Mr  
• 

1-[4-(3,5-dimethylisoxazol-4-y1)-
2-fluoropheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

18 
m- 

Me0 .z.b.  

4111 
M - 	Me 

N-O 

1-[4-(3,5-dimethylisoxazol-4-y1)-
2-methoxypheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

19 

O
n 
 ni  % 

ric 
r,,,.. 	41 
RP 

N 
Me 

1-[2-fluoro-4-(1-methy1-1H- 
pyrazol-4-yl)phenyl]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)- 
one 

20 
 

AerN I 	b  L 	/4  
Me0 

. 
Me 

1-[2-methoxy-4-(1-methyl-1H- 
pyrazol-4-yl)phenyl]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)-
one 

21 

I 	t 	
1  

r 	4 
011  

N 

1- [2-fluoro-4- (2-oxo-1, 3- 
oxazolidin-3-yl)pheny1]-3-(1- 
pheny1-1H-pyrazol-5-yl)pyridazin-
4(1H)-one 

22 

0 	, 
N 

w  41 MeD ..,42.. 
MP 

Csr° 

1-[2-methoxy-4-(2-oxo-1,3-
oxazolidin-3-yl)pheny1]-3-(1-
pheny1-1H-pyrazol-5-yl)pyridazin-
4(1H)-one 

23 

0 	1 
1 W  

F,a,„  

41 

4:r 
Me 

1-[4-(5,5-dimethy1-2-oxo-1,3- 
oxazolidin-3-y1)-2-fluoropheny1]- 
3-(1-phenyl-1H-pyrazol-5- 
yl)pyridazin-4(1H)-one 

24 

, 
WO ..,21, 

4P 

Me 4"_ir 
Me 

1-[4-(5,5-dimethy1-2-oxo-1,3- 
oxazolidin-3-y1)-2- 
methoxypheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

322 



1 
ri• 

1- [4- (4,4-dimethy1-2-oxo-1,3- 
25 F  Alb,  

oxazolidin-3-y1) -2-fluorophenyl] — 

kir 3-(1-phenyl-1H-pyrazol-5- 
Mejr o yl)pyridazin-4 (1H) -one 

--PCTIUS2011/041443 

326 

323 
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[Table 16] 

26 

ON 

m 	" 	4 ecl os  

	

rIel 	0  

1-[4-(4,4-dimethy1-2-oxo-1,3- 
oxazolidin-3-y1)-2- 
methoxypheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

27 

. 

N 

14 
ey 

N 
1-[2-fluoro-4-(2-oxopyrrolidin-1- 
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

28 

0 

Am  
e• tio 	SW 

cry 

1-[2-methoxy-4-(2-oxopyrrolidin-
1-yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

29 

0 	1 
1
N  

F 	., 
1.111 

0 
Me 

Me 

1-[4-(4,4-dimethy1-2- 
oxopyrrolidin-l-y1)-2- 
fluoropheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

30 

0 	% 

N
i 

01 

me-c-r" 
Hs 

1-[4-(4,4-dimethy1-2- 
oxopyrrolidin-1-y1)-2- 
methoxypheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

31 

. 	I 
1 

F 

:x47,,, 

1-[4-(2,2-dimethy1-5- 
oxopyrrolidin-1-y1)-2- 
fluoropheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

32 
N 

nny, 
si 

 

1- [4- (2, 2-dimethyl-5- 
oxopyrrolidin-l-y1)-2- 
methoxypheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

33 
-6e° 
,eil, lb 
T , 
Cimo 

1-[4-(3,3-dimethy1-2- 
oxopyrrolidin-1-y1)-2- 
fluoropheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

324 



	2131-1113355-- 	 rCTIUS-2044/044 	443 

1 

N 1-[4-(3,3-dimethy1-2- 

34 Me0 ..,:a..  

1-110 
oxopyrrolidin-l-y1)-2- 
methoxypheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

Me 
Me 

320- 

325 
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[Table 17] 

35 

, 
I
N
S 
 

Fecie. 
IF 

tc_i_c: 

1-[2-fluoro-4-(3-methyl-2- 
oxopyrrolidin-1-yl)phenyl]-3-(1- 
pheny1-1H-pyrazol-5-yl)pyridazin-
4(1H)-one 

36 

D 	‘ 

I N  
W O 	LJ 

11, 

qi 
 0 

1-[2-methoxy-4-(3-methyl-2- 
oxopyrrolidin-1-yl)pheny1]-3-(1- 
pheny1-1H-pyrazol-5-yl)pyridazin-
4(1H)-one 

37 

0 
N 

N ri 

Fah., 
illi 

tly  me 	o  

1-[2-fluoro-4-(2-methy1-5-
oxopyrrolidin-1-yl)phenyl]-3-(1-
pheny1-1H-pyrazol-5-yl)pyridazin-
4(1H)-one 

38 

N 

N 4 mo0 ..a., 
411J 

me*a  

1-[2-methoxy-4-(2-methy1-5-
oxopyrrolidin-l-yl)phenyl]-3-(1-
pheny1-1H-pyrazol-5-yl)pyridazin-
4(1H)-one 

39 

	

0 	ON 
I 

	

F w 	
N  
41 

00 

S-1)N'fa 

6-(3-fluoro-4-[4-oxo-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-1(4H)- 
yl]pheny11-4-oxa-6-
azaspiro[2.4]heptan-5-one 

40 

. 
1 

Me0 im  4 

S4r 

6-{3-methoxy-4-[4-oxo-3-(1-
pheny1-1H-pyrazol-5-yl)pyridazin-
1(4H)-yl]pheny1)-4-oxa-6-
azaspiro[2.4]heptan-5-one 

41 

0 	, 
N I w 	4  

F ..clib, 
MP 

c'_4C°  

mAi-: 

1-[4-(3-tert-buty1-2- 
oxoimidazolidin-l-y1)-2- 
fluoropheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

42 

fl 	1 
1 
0 	►  

MeO ...42, 

V 

Me Me 

1- [4- (3-tert-butyl-2- 
oxoimidazolidin-1-y1)-2- 
methoxypheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

326 
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[Table [Table 18] 

4 3 

o i  
N 

A
N N 

F ain 
MP 

C-N-NEI 

1-[2-fluoro-4-(2-oxoimidazolidin-
1-yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

4 4 

1 	N 

14
M  

Me0 ms  

CI:1r 

1-[2-methoxy-4-(2-
oxoimidazolidin-1-yl)phenyl]-3-
(1-phenyl-1H-pyrazol-5- 
yl)pyridazin-4(1H)-one 

45 

o . 
i 

F .46.  

1411  

r!tr0 
Me 

1-[2-fluoro-4-(3-methyl-2- 
oxoimidazolidin-1-yl)pheny1]-3- 
(1-phenyl-1H-pyrazol-5- 
yl)pyridazin-4(1H)-one 

46 
 

, 

cL",r0 
Me 

1- [2-methoxy-4- (3-methyl-2- 
oxoimidazolidin-1-yl)pheny1]-3- 
(1-phenyl-1H-pyrazo1-5- 
yl)pyridazin-4(1H)-one 

47
F  

i 
NA 

40 

ct:',r0 
F  

1-{4-[3-(difluoromethyl)-2- 
oxoimidazolidin-1-y1]-2- 
fluoropheny1)-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

4 8 

0 	1 	N 

i 

0 
Rho  

c!4pr°  

-.F  

1-{4-[3-(difluoromethyl)-2- 
oxoimidazolidin-1-y1]-2- 
methoxypheny11-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)7one 

49  

fi  
N 

F 	.  
11141 
m ri,:12 

i 

1-[4-(4-chloro-1H-pyrazol-l-y1)- 
2-fluoropheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 



1 
1 

Kayo 
N 1-[4-(4-chloro-1H-pyrazol-1-y1)- 

4 2-methoxypheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

PCT/US2011/041.41 
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[Table 19] 

51 

0 	, 

N 	% 
F 	,...,.. 
Ili 

1;A 
F 

1-[2-fluoro-4-(4-fluoro-1H- 
pyrazol-1-yl)phenyl]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)-
one 

52 

0 

[ 
•A 

Nq 

1- [4- (4-fluoro-1H-pyrazol-1-yl) - 
2-methoxypheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyrida.zin-4(1H)-one 

53 

l 

N 
F.a, 

%PI 

41;5-a4  

1-[2-fluoro-4-(5-hydroxy-1H- 
pyrazol-1-yl)phenyl]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)-
one 

54 

o i N 
 N 

N 4  
WO ea, 

110 

11;)(H  

1-[4-(5-hydroxy-1H-pyrazol-1-y1)-
2-methoxypheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

55 

o , 

IN" 
Felii. 
Mi 
p4217.5 

1-{4-[5-(difluoromethoxy)-1H-
pyrazol-1-y1]-2-fluoropheny1}-3-
(1-pheny1-1H-pyrazol-5-
yl)pyridazin-4 (1H) -one 

56 

CI 	
i 

1 

° 

o-0)__F  

1-14-[5-(difluoromethoxy)-1H-
pyrazol-1-y1]-2-methoxyphenyll-3-
(1-pheny1-1H-pyrazol-5-
yl) pyridazin-4 (1H) -one 

57  

o i 

	

1 	N 

0 at 

	

F alb 	mAr 

IP 
0 F)-- '14  F  Nt=r 

1-14-[2-(difluoromethyl)-5-oxo-
2,5-dihydro-1H-pyrazol-1-y1]-2- 
fluoropheny11-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4 (1H)-one 

58 

1 
N. 

MOD alb.  

1111 
F
.>..., 
	

.N 
	

0 
 

F rt=r 

1-{4-[2-(difluoromethyl)-5-oxo-
2,5-dihydro-1H-pyrazol-1-y1]-2-
methoxypheny11-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

--332 

329 
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[Table 20] 

59 

0 	, 
I
w 	

N 

F aa. 

1141 

6 

1-[2-fluoro-4-(1H-pyrrol-1- 
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

60 

l'N 
N 

i 	it 

m 

ti 

1- [2-methoxy-4- (1H-pyrrol-l- 
yl)pheny1]-3-(1-pheny1-1H- 	• 
pyrazol-5-yl)pyridazin-4(1H)-one 

61 

1 F re 4  

00 

A 

1- [4- (3, 4-difluoro-1H-pyrrol-1- 
y1)-2-fluoropheny1]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)- 
one 

62. 

0 
N 

W IN  am 
mac, 40 	'14--P 

N  

A . 	, 

1-[4-(3,4-difluoro-1H-pyrrol-1- 
y1)-2—methoxypheny1]-3—(1—phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)- 
one 

63 
. 	411), 

F 

`N 
1=4 

1-[2-fluoro-4-(1,3-oxazol-2-
yl)phenyl]-3-(1-phenyl-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

64 

i'N 

I N  
m•  

•- 

1- [2-methoxy-4- (1, 3-oxazol-2- 
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

65 

a 

I 

40 
1-[2-fluoro-4-(1,3-thiazol-2-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

66 

, 
N 

I N. 
6"..a. 

MP 
- 'N 
L-1 

1-[2-methoxy-4-(1,3-thiazol-2- 
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

333 

330 
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io  

N 
liW1:4 	41p  1-[2-fluoro-4-(1H-imidazol-1- 

67 F,i„ 

IIIP 
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

fi 
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[Table 21] 

68 

N 
i  

0 

1- [4- (1H-imidazol-1-yl) -2-
methoxypheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

69 

o 1 	II 
i 

:. 	410 
RIP 

C14Zc„ 

1-{2-fluoro-4-[3- 
(trifluoromethyl)pyrrolidin-1- 
yl]pheny11-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

70 

..  )N 
Ar, 

1-{2-methoxy-4-[3- 
(trifluoromethyl)pyrrolidin-1- 
yl]pheny1)-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

71 

t 
1 

F 	
N 

4 

6 

1-[4-(2,5-dihydro-1H-pyrrol-1- 
yl)-2-fluorophenyl]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)-
one 

72 
V mi,,, 	' 

r 

 b e 

o 

1-[4-(2,5-dihydro-1H-pyrrol-1- 
y1)-2-methoxypheny1]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)- 
one 

73 

i 	N 

CN-1F 

1-[4-(3,3-difluoropiperidin-1- 
y1)-2-fluoropheny1]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)- 
one 	 • 

74 

0 	n 
INN 	N 

 

W 0 	- 
MP 

1- [4- (3, 3-difluoropiperidin-l-
y1)-2-methoxypheny1]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)-
one 

75 F 	„..... 
Mil 

C °  
N

yl]phenyl)morpholin-3-one 

4-{3-fluoro-4-[4-oxo-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-1(4H)- 

-3 	 

332 
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N

TrITS711T/174-1-44-3-- 

76 
N.  

mon da, 
MP 

4 -0 -methoxy-4-[4 -oxo-3 -(1 — 
phenyl -1H-pyrazol -5 -yl)pyridazin - 
1(4H)-yl]phenyl)morpholin -3 -one 

...rG 

333 
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[Table 22] 

77 

O 	1NN  
1 

01 

* 
F 	F 

1-[4-(3,3-difluoroazetidin-l-y1)-
2-fluoropheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

78 NleCt 4 

F F 

1-[4-(3,3-difluoroazetidin-l-y1)-
2-methoxypheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

79 

N 

w 
F ,,.. 
MP 

? 

1-[2-fluoro-4-(3-fluoroazetidin-
1-yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

BO 

0 	
ANN 

i 

m.  
M' 

? 

1-[4-(3-fluoroazetidin-l-y1)-2- 
methoxypheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

81 

1‘ 
Q 
ot  
tirl'l 4  

1-[2-fluoro-4-(2-oxoazetidin-1- 
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

82 

r 
1 

m 

C5=° 

1-[2-methoxy-4-(2-oxoazetidinl-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

83 

0 	. 
i
If 	

N  

pell&, 
MP 
N  

F 

1-[4-(3,3-difluoropiperidin-1- 
y1)-2-fluoropheny1]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)- 
one 

84 

1 
m 

1-.F 
 

1-[4-(3,3-difluoropiperidin-1-
y1)-2-methoxypheny1]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)- 
one 

-337 

334 
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1-(4-cyclopropy1-2-fluoropheny1)- 
85 F * 

A 

4 3-(1-pheny1-1H-pyrazol-5-
yl)pyridazin-4(1H)-one 

330 

335 
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[Table 23] 

66 

o 	i 

N' 
Me0  

MP 

A 

1-(4-cyclopropy1-2- 
methoxypheny1)-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

87 

0 	
i NN 

N" 
F„a 

Itil 

. 

1- [2-fluoro-4- (pyridin-2-
yl)phenyl]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

88 

0 	INN 
1 

m 

. 

. 

1-[2-methoxy-4-(pyridin-2-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

89 

1 

If 
F  

.6 

1- [2-fluoro-4- (pyridin-3-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

90 

N 

I N- 	41 
41 
. 
. 

1-[2-methoxy-4-(pyridin-3-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

91 

0 	, 
N 

N' 
F „a,  
WI  

1-[2-fluoro-4-(pyridin-4-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

9 2 

. 
N 

w 	41 Mea ...aa  

1,  

. 
, 

1-[2-methoxy-4-(pyridin-4-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

93 

0 	i 
1 

F „a  
RIF 

0%. 

1-{4-[(2R,6S)-2,6- 
dimethylmorpholin-4-y1]-2-
fluoropheny11-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

-3-3-9- 

336 



-Pettittliktil*WH4X. 

1 
N N 

Me0 aii, 
MP 

icr4), 

1-{4-[(2R,6S)-2,6- 
dimethylmorpholin-4-y1]-2- 
methoxypheny11-3-(1-pheny1-1H-
pyrazol-S-yl)pyridazin-4(1H)-one 



[0500] 

[Table 24] 

95 

Pw 
N  

N 
N 	at 

F 	Mr 

%IF 
N,  

1-[2-fluoro-4-(8-oxa-3- 
azabicyclo[3.2.1]octa-3- 
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

96 

1 
14

iN 
 N 

MO i4t  

o pyrazol-5-yl)pyridazin-4(1H)-one 

1- [2-methoxy-4- (8-oxa-3- 
azabicyclo[3.2.1]octa-3- 
yl)pheny1]-3-(1-pheny1-1H- 

97 

ANN 

hr.  
F.a,.. 

4111 

(:) 

1-[2-fluoro-4-(1,4-oxazepan-4-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

98 

0 	1 
1 

/.7-  
Me0 ...a... 

411.1 
rm-1 
k0-) 

1-[2-methoxy-4-(1,4-oxazepan-4-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

99 
1 N 

F 	w 	gip 
4 
1,1.:414k,4  

1-14-[5-(cyclopropy1methoxy)-1H-
pyrazol-1-y1]-2-fluoropheny11-3- 
(1-pheny1-1H-pyrazol-5-
yl)pyridazin-4(1H)-one 

100 

0 	. 
N 

liyik_4  

1-{4-[5-(cyclopropylmethoxy)-1H-
pyrazol-1-y1]-2-methoxypheny1}-3- 
(1-phenyl-1H-pyrazol-5- 
yl)pyridazin-4(1H)-one 

101 

, 

11 
F 

trc,„ 

1-12-fluoro-4-[5-(2,2,2- 
trifluoroethoxy)-1H-pyrazol-1- 
yl]pheny11-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

102 

. 

N 4 NieD 

00 
, ► 	....-0F, 

1-12-methoxy-4-[5-(2,2,2-
trifluoroethoxy)-1H-pyrazol-1-
yl]pheny11-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

103 
C?Y* NI  

F 	
gip 

e:ir-Op.ie 

1-[2-fluoro-4-(5-methoxy-1H-
pyrazol-1-yl)phenyl]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)- 
one 

338 
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[Table 25] 

104 

/ 
I 	

N 

N 4 
Me° at., 

MP 
N NaC)Me 

1-[2-methoxy-4-(5-methoxy-1H-
pyrazol-1-yl)phenyl]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)-
one 

105 

0 

. I N 	
4 F Aii.  

MP 
N 

OH 

1-[2-fluoro-4-(4-hydroxy-4- 
methylpiperidin-1-yl)pheny1]-3- 
(1-phenyl-1H-pyrazol-5- 
yl)pyridazin-4(1H)-one 

106 

I ‘N 
N 

Nil 	lit  
WO cah  

MP 
N 

H 

1-[4-(4-hydroxy-4-
methylpiperidin-1-y1)-2-
methoxypheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

107 

A
N
N 

N 
F 	ail., , 

MP 
NO 

1- [2-fluoro-4- (pyrimidin-2-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

106 

INN  I 

• am 
Me0 4 	SIF 

-„. 

1-[2-methoxy-4-(pyrimidin-2- 
yl)pheny1]-3—(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

109 

o 	, 
I 	N 

N N 	gip 
F ear. 
MP 

NJ  

1- [2-fluoro-4- (pyrazin-2-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

110 

0 	
I AN 

 I 
N N . 

WO dam  
MIP 

N'," 

1-[2-methoxy-4-(pyrazin-2-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

111 

N 1 w 	41, 

40 

, 

1-[2-fluoro-4-(pyrimidin-5-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

339 
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[Table 26] 

112 
gip 

i lah 
eill 

vN 

1-[2-methoxy-4-(pyrimidin-5-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

113 

/ 
WN r  

F 
1-[2-fluoro-4-(pyrimidin-4-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

114 

N 

IN 	41 KS° dak,  
IF 

1- [2-methoxy-4- (pyr.imidin-4-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

115 

0 	
ON 

,..... 	4IP 
RV 

N 
N.. 

1- [2-fluoro-4- (pyridazin-3- 
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

116 
1.(*;  I N 
	
iik  

M' 	..a... 
Mil 

N 

1-[2-methoxy-4-(pyridazin-3-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

117 

1 
N 

6  4 42.. 
MP 

--ii 

F wyl)pheny1]-3-(1-phenyl-IH-
1-[2-fluoro-3-(1H-pyrazol-1- 

pyrazol-5-yl)pyridazin-4(1H)-one 

118 

O 	1 
II  

WO w  4 dab.  

ip.1111 
c.:N 

1-[2-methoxy-3-(1H-pyrazol-1-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

119 

1 
N 

 

m  
F 	4 d Nam, 
IP 

1- [2-fluoro-5- (1H-pyrazol-l-
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

120 

N  
. 

7 3 

1-[2-methoxy-5-(1H-pyrazol-1- 
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

3+3- 

340 
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[Table 27] 

121 

a 	) 

N' 
F q* 	'' 

N,! 

3-[1-(3-chloropheny1)-1H-pyrazol-
5-y1]-1-[2-fluoro-4-(1H-pyrazol-
1-yl)phenyl]pyridazin-4(1H)-one 

122 

0 

I NN 
P4e0 iza., 

MP 	
1  

O 

3-[1-(3-chloropheny1)-1H-pyrazol-
5-y1]-1-[2-methoxy-4-(1H-pyrazol-
1-yl)phenyl]pyridazin-4(1H)-one 

123 

1 
WN 

F,21.„ 	F, 
41 

It) 

1-[2-fluoro-4-(1H-pyrazol-1-
yl)pheny1]-3-11-[3- 
(trifluoromethyl)pheny1]-1H-
pyrazol-5-yl}pyridazin-4(1H)-one 

• 124 
N 	,F3  Me0 „a., 
tip 

N't,!) 

1- [2-methoxy-4- (1H-pyrazol-1- 
yl)pheny1]-3-11-[3- 
(trifluoromethyl)pheny1]-1H-
pyrazol-5-yllpyridazin-4(1H)-one 

125 

o 	1% 
1 
N 	ili sF  F..,,i  
MP 

":1 

1-[2-fluoro-4-(1H-pyrazol-1- 
yl)pheny1]-3-{1-[3- 
(trifluoromethoxy)pheny1]-1H-
pyrazol-5-yl}pyridazin-4(1H)-one 

126 

1 

N' 	cp, Me0 ...2., 
MP 

1-[2-methoxy-4-(1H-pyrazol-1- 
yl)pheny1]-3-{1-[3- 
(trifluoromethoxy)pheny1]-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

127 

❑ i
N 

rr 	4 

01 

1-[2-fluoro-4-(1H-pyrazol-1- 
yl)pheny1]-3-(3-methy1-1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)-
one 

128 

e 

P4

N  
I 
N1  4 

fO/ 

m 1H-pyrazol-5-yl)pyridazin-4(1H)- 

1-[2-methoxy-4-(1H-pyrazol-1- 
yl)pheny1]-3-(3-methy1-1-phenyl-

one 

129 

Me 

1 
N  1

,1 
1 
N 4 

40 

3-[1-(3-chloropheny1)-3-methyl-
1H-pyrazol-5-y1]-1-[2-fluoro-4- 
(1H-pyrazol-1- 
yl)phenyl]pyridazin-4(1H)-one 

34'1  

341 
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[Table 28] 

130 

Me 
0 	

INN 
N I 

w 	at 
Me0 ,a.... 	MOP' CI 

RIP 
„.14,_ 
ill  

3-[1-(3-chloropheny1)-3-methyl-
1H-pyrazol-5-y1]-1-[2-methoxy-4- 
(1H-pyrazol-1- 
yl)phenyl]pyridazin-4(1H)-one 

131 

Me 

IfN at 
F .41. b. , 	Ntr 	F 

IF 
.x. .i  

1-[2-fluoro-4-(1H-pyrazol-1- 
yl)pheny1]-3-{3-methyl-1-[3- 
(trifluoromethyl)pheny1]-1H-
pyrazol-5-yllpyridazin-4(1H)-one 

132 

Me 

A NN  

moo 
 N' 	4 	

3 
 

00 
. N 

Na 

1-[2-methoxy-4-(1H-pyrazol-1- 
yl)pheny1]-3-{3-methy1-1-[3- 
(trifluoromethyl)pheny1]-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

133 

Me 

N 	at 
F „da

b, 
	1114.1r 	OCF3 

RP 

NO/ 

1-[2-fluoro-4-(1H-pyrazol-1-
yl)pheny1]-3-{3-methy1-1-[3- 
(trifluoromethoxy)pheny1]-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

134 

Me 
, 

N' 
Me0 dab. 	4 OCF3 

MI 

1 14;,  

1-[2-methoxy-4(1H-pyrazol-1-
yl)pheny1]-3-(3-methy1-1-[3- 
(trifluoromethoxy)pheny1]-1H-
pyrazol-5-yllpyridazin-4(1H)-one 

135 

Me , 
i 

F 	N. 	41 
00 

PC4/? 

1-[2-fluoro-4-(1H-pyrazol-1- 
yl)pheny1]-3-(4-methy1-1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)- 
one 

136 

N 

INSm 	
' 	4 

. N 
Na 

1-[2-methoxy-4-(1H-pyrazol-1-
yl)pheny1]-3-(4-methy1-1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)- 
one 

-345 

342 



oft  
1 3-[1-(3-chloropheny1)-4-methyl- 
w 1H-pyrazol-5-y1]-1-[2-fluoro-4- 

F mAilk, 
141111 

N  

CI 
(1H-pyrazol-1- 
yl)phenyl]pyridazin-4(1H)-one 

137 

-34 

343 
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138 

Me , 
1 

meo 
N 	41  

3-[1-(3-chloropheny1)-4-methyl-
1H-pyrazol-5-y1]-1-[2-methoxy-4-
(1H-pyrazol-1-
yl)phenyl]pyridazin-4(1H)-one 

139 

m 
1 I N 

N 

F 1 4 1  

1411 

4 "..:1 

1-[2-fluoro-4-(1H-pyrazol-1-
yl)pheny1]-3-(4-methyl-1-[3- 
(trifluoromethyl)pheny1]-1HL 
pyrazol-5-yl}pyridazin-4(1H)-one 

• 140 

N 

so 	
1 	

F  ot  

IC!) 

1-[2-methoxy-4-(1H-pyrazol-1- 
yl)pheny1]-3-{4-methy1-1-[3- 
(trifluoromethyl)pheny1]-1H-
pyrazol-5-yl}pyridazin-4(1H)-one 

141 

Me 

F 	41 • Ft 

"fINI 

1-[2-fluoro-4-(1H-pyrazol-1-
yl)pheny1]-3-14-methy1-1-[3-
(trifluoromethoxy)pheny1]-1H-
pyrazol-5-yl}pyridazin-4(1H)-one 

142 

Me 
0 

cF, 

1-[2-methoxy-4-(1H-pyrazol-1-
yl)pheny1]-3-(4-methyl-1-[3- 
(trifluoromethoxy)pheny1]-1H-
pyrazol-5-yl}pyridazin-4(1H)-one 

143 0 w  0 

PO 

1- [2-chloro-4- (1H-pyrazol-1- 
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

144 

r 

. 

3  01 

tc 31/ 

3- (1-phenyl-1H-pyrazol-5-yl) -1- 
[4-(1H-pyrazol-1-y1)-2- 
(trifluoromethyl)phenyl]pyridazin 
-4(1H)-one 

145 

s' 

w 
F2C0 „a.,  

WI 

14;141 

3-(1-pheny1-1H-pyrazol-5-y1)-1-
[4-(1H-pyrazol-1-y1)-2-
(trifluoromethoxy)phenyl]pyridazi 
n-4(1H)-one 
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[Table 30] 

147 
. 

00 
.N Na 

1-[2-(difluoromethoxy)-4-(1H-
pyrazol-1-yl)phenyl]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)- 
one 

148 

	

0 	, 
i 

A.„.„0 	' 	4i 
00 

1-[2-(cyclopropylmethoxy)-4-(1H-
pyrazol-1-yl)phenyl]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)-
one 

149 

0 
N 

N 4 
 °am 

IF 

N, 

1- [2-methyl-4- (1H-pyrazol-l-
yl)pheny1]-3-(1-phenyl-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

150 

N 
w 	at  

Et 	W, 

.5 
1-[2-ethy1-4-(1H-pyrazol-1- 
yl)pheny1]-3-(1-pheftyl-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

151 

ON 
N 

n 	N  
m 

N 
r t) 

1- [2- (1-methylethyl) -4- (1H- 
pyrazol-1-yl)phenyl]-3-(1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)- 
one 

152 

N 

F 
w 	ik 
ai,„ 

IF 
N 

1-[2-fluoro-4-(3-oxa-8- 
azabicyclo[3.2.1]oct-8- 
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

153 

? PN 
Lip 

...„16, 	Al 
MI 
rpiN 
Li? 

1- [2-methoxy-4- (3-oxa-8- 
azabicyClo[3.2.1]oct-8- 
yl)pheny1]-3-(1-pheny1-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

154 
M '' 14 

F 	CiLu 

3-[1-(3-chloropheny1)-1H-pyrazol-
5-y1]-1-[2-fluoro-4-(2-oxo-1,3- 
oxazolidin-3-yl)phenyl]pyridazin-

-one  4(1H)-one 

155 

❑ l' 
i 

00 

. 	' 	4 5-y1]-1-[2-methoxy-4-(2-oxo-1,3- 
3-[1-(3-chloropheny1)-1H-pyrazol-

oxazolidin-3-yl)phenyl]pyridazin-
4(1H)-one 

34 

346 
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156 

o i 
I 
m 	cf  F 	deg., 

tli 
m 
o 

1-[2-fluoro-4-(2-oxo-1,3- 
oxazolidin-3-yl)pheny1]-3-11-[3- 
(trifluoromethyl)pheny1]-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

157 

o 1 
1 

N 
Me0 dab, 	CF3  

141  

(!'x° 

1-[2-methoxy-4-(2-oxo-1,3- 
oxazolidin-3-yl)pheny1]-3-11-[3- 
(trifluoromethyl)pheny1]-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

158 

o r 
N 

F "N  4 ocp, 
IP 
cl
o
isro 

1-[2-fluoro-4-(2-oxo-1,3-
oxazolidin-3-yl)pheny1]-3-{1-[3- 
(trifluoromethoxy)pheny1]-1H-
pyrazol-5-yl}pyridazin-4(1H)-one 

159 

o l'N 
I 	

N 

N
411 m 

Me° 	sip 	F3  
dab..  
WAPJ 

c'_'ro ; 

1-[2-methoxy-4-(2-oxo-1,3- 
oxazolidin-3-yl)pheny1]-3-{1-[3- 
(trifluoromethoxy)pheny1]-1H-
pyrazol-5-yllpyridazin-4(1H)-one  

160 

Me 
o 

N 
N" ii 

F dab, 
114, 
cl4ro 

1-[2-fluoro-4-(2-oxo-1,3- 
oxazolidin-3-yl)pheny1]-3-(3- 
methyl-1-pheny1-1H-pyrazol-5- 
yl)pyridazin-4(1H)-one 

161 

0 	i 
mo 

Me0 	N. 	4110, 
0 
c!iro 

1-[2-methoxy-4-(2-oxo-1,3-
oxazolidin-3-yl)pheny1]-3-(3- 
methyl-l-phenyl-1H-pyrazol-5- 
yl)pyridazin-4(1H)-one 

162 

Me 
0 	I' 

I 
F 	

N' 	4 	
1 

01  

c!ir 

3-[1-(3-chloropheny1)-3-methyl-
1H-pyrazol-5-y1]-1-[2-fluoro-4- 
(2-oxo-1,3-oxazolidin-3- 
yl)phenyl]pyridazin-4(1H)-one 

163 

Me 

I 
1 	N 

N a 
MeO ...a, 	la.' CI 

MP 
L o 

 

3-[1-(3-chloropheny1)-3-methyl-
1H-pyrazol-5-y1]-1-[2-methoxy-4- 
(2-oxo-1,3-oxazolidin-3-
yl)phenyl]pyridazin-4(1H)-one 

-3 	 

347 
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164 

Me 

N 

N' 
FF, methyl-l- 

Mir 

1-[2-fluoro-4-(2-oxo-1,3- 
oxazolidin-3-yl)pheny1]-3-13-

[3- 
(trifluoromethyl)pheny1]-1H-
pyrazol-5-yllpyridazin-4(1H)-one 

165 

Me 
0

N  
N 

w 
4 ,, 	F3  

MP 

Crie 

1- [2-methoxy-4- (2-oxo-1, 3- 
oxazolidin-3-yl)pheny1]-3-{3- 
methyl-1- [3- 
(trifluoromethyl)pheny1]-1H-
pyrazol-5-yllpyridazin-4(1H)-one 

166 

Hie 
0 	1 	N 

1 N.  

Al .F, 

N 

1-[2-fluoro-4-(2-oxo-1,3- 
oxazolidin-3-yl)pheny1]-3-{3-
methyl-1- [ 3- 
(trifluoromethoxy) phenyl] -1H-
pyrazol-5-yllpyridazin-4 (1H) -one 

167 

Me 
0 

i 

m 	
w 	at mr . P 

C--rr 

1-[2-methoxy-4-(2-oxo-1,3- 
oxazolidin-3-yl)pheny1]-3-{3- 
methyl-1- [ 3- 
( tri fluoromethoxy) phenyl] -1H-
pyrazol-5-yllpyridazin-4(1H)-one 

168 

i 	14 

N gp 
P 	' 
IP 
% 

3-[1-(3-chloropheny1)-1H-pyrazol-
5-y1]-1-{4-[1-(difluoromethyl)- 
1H-pyrazol-4-y1]-2-
fluorophenyl)pyridazin-4(1H)-one 

169 

3 	N  

pcN 
Mo0 40 

lik 

3-[1-(3-chloropheny1)-1H-pyrazol-
5-y1]-1-{4-[1-(difluoromethyl)- 
1H-pyrazol-4-y1]-2- 
methoxyphenyllpyridazin-4(1H)-one 

170 
F 1 4  = 
MP 

F 

1-{4-[1-(difluoromethyl)-1H-
pyrazol-4-y1]-2-fluoropheny1}-3-
11-[3-(trifluoromethyl)pheny1]-
1H-pyrazol-5-yl)pyridazin-4(1H)-
one 

171 

l 

N ► cr, Me0 ....A.. 

MP 

r!4- 
F>F 

1-{4-[1-(difluoromethyl)-1H-
pyrazol-4-y1]-2-methoxypheny11-3- 
11-[3-(trifluoromethyl)pheny1]- 
1H-pyrazol-5-yl)pyridazin-4(1H)- 
one 

-51 

348 
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172 

r 

W 

Fdie, 	
017x, 

RI.W 
. 

F 

1-14-[1-(difluoromethyl)-1H-
pyrazol-4-y1]-2-fluoropheny1}-3- 
11-[3-(trifluoromethoxy)pheny1]-
1H-pyrazol-5-yl}pyridazin-4(1H)- 
one 

173 

I

0 % 

N I 
m 	- 	4i 0„:„ 
4 

t` 
N-N 

>--F 
F 

1-14-[1-(difluoromethyl)-1H- 
pyrazol-4-y1]-2-methoxypheny1}73- 
{1-[3-(trifluoromethoxy)phenyl]-
1H-pyrazol-5-yl}pyridazin-4(1H)- 
one 

174 

Me 
0 	

1 

N 
1 	N 

W 	/ 
F 00 	- 

,• 
N-34 

F 
F  

1-{4-[1-(difluoromethyl)-1H-
pyrazol-4-y1]-2-fluoropheny11-3- 
(3-methyl-1-phenyl-1H-pyrazol-5- 
yl)pyridazin-4(1H)-one 

175 

Me 
0 	

1 ' 
14 I 

m 	41 

. 

1-{4-[1-(difluoromethyl)-1H-
pyrazol-4-y1]-2-methoxypheny1}-3-
(3-methyl-1-phenyl-1H-pyrazol-5-
yl)pyridazin-4(1H)-one 

176 

me 
o 

N.  
F dah, 
41 	

ca 

F 

3-[1-(3-chloropheny1)-3-methyl-
1H-pyrazol-5-y1]-1-{4-[1-
(difluoromethyl)-1H-pyrazol-4-
y1]-2-fluorophenyl}pyridazin-
4.(1H)-one 

177 

Me 

i' 

w 	at 
i&ir 	1 Mel] „ribs  

IF 

F)'-F  

3-[1-(3-chloropheny1)-3-methyl-
1H-pyrazol-5-y1]-1-{4-[1-
(difluoromethyl)-1H-pyrazol-4-
y1]-2-methoxyphenyl}pyridazin-
4(1H)-one 

175 

Me 
0 

1 	M 

	

w 	tiL 

	

F dab, 	MI 	3 
kir 

F 

1-{4-[1-(difluoromethyl)-1H-
pyrazol-4-y1]-2-fluoropheny1}-3- 
13-methy1-1-[3-
(trifluoromethyl)pheny1]-1H-
pyrazol-5-yllpyridazin-4(1H)-one 

3 	52- 

34g 
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[Table 34] 

179 

Me 

'~®Q 4,, ,N' 	14 	e 

MP 
. 

F 

1-{4-[1-(difluoromethyl)-1H-
pyrazol-4-y1]-2-methoxypheny11-3- 
13-methy1-1-[3-
(trifluoromethyl)pheny1]-1H-
pyrazol-5-yl}pyridazin-4(1H)-one 

180 

0 
i 

. 

N-N 

Me  

1-{4-[1-(difluoromethyl)-1H-
pyrazol-4-y1]-2-fluoropheny1}-3- 
{3-methy1-1-[3-
(trifluoromethoxy)pheny1]-1H-
pyrazol-5-yl}pyridazin-4(1H)-one 

181 

Me 

1 
N 	at mi-- 	• CF Men 	,,..., 

MP 

>'-F 
N-N 

F 

1-{4-[1-(difluoromethyl)-1H-
pyrazol-4-y1]-2-methoxyphenyi}-3- 
{3-methy1-1-[3- 
(trifluoromethoxy)pheny1]-1H-
pyrazol-5-yl}pyridazin-4(1H)-one 

182 

0 	
l'N 

vl 0 ' 
MP 

A 

3-[1-(3-chloropheny1)-1H-pyrazol-
5-y1]-1-[4-(3,4-difluoro-1H-
pyrrol-1-y1)-2- 
fluorophenyl]pyridazin-4(1H)-one 

163 
~ N +N 

0'.42.„ 
MP 
	' 

) 

3-[1-(3-chloropheny1)-1H-pyrazol-
5-y1]-1-[4-(3,4-difluoro-1H-
pyrrol-1-y1)-2-
methoxyphenyl]pyridazin-4(1H)-one 

184 

0 	
1 

ail 
..„, 	MrCFa F 	N 
MP 

i 
F 	F 

1-[4-(3,4-difluoro-1H-pyrrol-1- 
y1)-2-fluoropheny1]-3-11-[3- 
(trifluoromethyl)pheny1]-1H-
pyrazol-5-yllpyridazin-4(1H)-one 

185 

N 

H.. 	w 	at sir 	, 

MF F 

1-[4-(3,4-difluoro-1H-pyrrol-1- 
y1)-2-methoxypheny1]-3-{1-[3- 
(trifluoromethyl)pheny1]-1H-
pyrazol-5-yl}pyridazin-4(1H)-one 

186 

0 	i 	N 

,,41 ocF, 
Mill 

A 

1- [4- (3, 4-difluoro-1H-pyrrol-1- 
y1)-2-fluoropheny1]-3-{1-[3- 
(trifluoromethoxy)pheny1]-1H-
pyrazol-5-yl}pyridazin-4(1H)-one 

-3-5-3-- 
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[Table 35] 

187 

0 	
1 

w 
Me0 	OUFa 

t 

F 	F 

1-[4-(3,4-difluoro-1H-pyrrol-1- 
yl) -2-methoxyphenyl] -3- { 1- [3- " 
(trifluoromethoxy)pheny1]-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

188 

Me 

N 

I 	I 	" 
F 	

Alp 4 

\/ 
F 

1-[4-(3,4-difluoro-1H-pyrrol-1- 
y1)-2-fluoropheny1]-3-(3-methyl-
1-pheny1-1H-pyrazol-5- 
yl)pyridazin-4(1H)-one 

189 

e 

, 
1 	, 

"40 

F 	F 

1-[4-(3,4-difluoro-1H-pyrrol-1- 
y1)-27methoxyphenyl]-3-(3-methyl-
1-pheny1-1H-pyrazol-5-
yl)pyridazin-4(1H)-one 

190 

Me 

N 
F 

N
N ( 
 

-ci F .41.,  

V 

r P fluorophenyl]pyridazin-4(1H)-one 

3-[1-(3-chloropheny1)-3-methyl-
1H-pyrazol-5-y1]-1-[4-(3,4- 
difluoro-1H-pyrro171-y1)-2- 

191 

Me 

N 

w 4 moo 4  

x / 
F 	F 

• 

3-[1-(3-chloropheny1)-3-methyl-
1H-pyrazol-5-y1]-1-[4-(3,4- 
difluoro-1H-pyrrol-1-y1)-2- 
methoxyphenyl]pyridazin-4(1H)-one 

192 

e 
o 

1 

	

N. 	c„, 
F 	..,:a.  

111. 
N 

F 

1- [4- (3, 4-difluoro-1H-pyrrol-l-
y1)-2-fluoropheny1]-3-{3-methyl-
1—  [3- (trifluoromethyl) phenyl] -1H-
pyrazol-5-yllpyridazin-4(1H)-one 

193 

e 
0 

	

1 	N 

	

Me° aa... 	, 
MP 

/ 
F 	F 

N 	4 y1)-2-methoxypheny1]-3-{3-methyl- 
1- [4- (3, 4-difluoro-1H-pyrrol-1- 

1-[3-(trifluoromethyl)pheny1]-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

351  

351 
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/40  

N 

1- [4- (3,4-difluoro-1H-pyrrol-1- 
yl) -2-fluorophenyl] -3- { 3-methyl- 

194 F 	....a..,  
illi 

0 

CF3  1- [3- (trifluoromethoxy) phenyl] - 
1H-pyrazol-5-yllpyridazin-4 (1H) - 
one 

355  

352 
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[Table 36] 
Mo 

1% 
N 

I N  .N 
wo 	. os 

u 

195 

 1-[4-(3,4-difluoro-1H-pyrrol-1- 
y1)-2-methoxypheny1]-3-{3-methyl-
1-[3-(trifluoromethoxy)pheny1]-
1H-pyrazol-5-yllpyridazin-4(1H)-
one 

196 

o , 

1 	IN  
1  

415 
N;N 	F 

3-[1-(3-chloropheny1)-1H-pyrazol-
5-y1]-1-{4-[5-(difluoromethoxy)- 
1H-pyrazol-1-y1]-2-
fluorophenyl}pyridazin-4(1H)-one 

197 

'
N 

' cik, 
MP 
*.o..1..p 

3-[1-(3-chloropheny1)-1H-pyrazol-
5—y1]-1—{4—[5—(difluoromethoxy)— 
1H-pyrazol-1-y1]-2-
methoxyphenyl}pyridazin-4(1H)-one 

198 
Pri 	IN 

N 

F F  
114 

*-cY 

1-{4-[5-(difluoromethoxy)-1H-
pyrazol-1-y1]-2-fluoropheny1}-3-
11-[3-(trifluoromethyl)pheny1]- 
1H-pyrazol-5-yl}pyridazin-4(1H)- 
one 

199 

o 1
N 

 
1 N.N 

e• 
4) 
 4 FS 

NY 

1-{ 4- [5- (difluoromethoxy) -1H-
pyrazol-1-y1]-2-methoxypheny1}-3-
{1-[3-(trifluoromethyl)pheny1]- 
1H-pyrazol-5-yl}pyridazin-4(1H)- 
one 

200 

INN 

N •N 

F 	CMF3  op 

NY F 

1-{4-[5-(difluoromethoxy)-1H-
pyrazol-1-y1]-2-fluoropheny11-3- 
{1-[3-(trifluoromethoxy)pheny1]- 
1H-pyrazol-5-yl}pyridazin-4(1H)- 
one 

201 

	

I 	N 

	

w 	°CF3  41 M M. ..,,,,. 
WI 

	

NNI 
	F 

1-{4-[5-(difluoromethoxy)-1H-
pyrazol-1-y1]-2-methoxypheny11-3- 
11-[3-(trifluoromethoxy)pheny1]- 
1H-pyrazol-5-yl}pyridazin-4(1H)- 
one 

202 

me 

IN 

N 
F ..„ 

111 
sctNio,,r 

1-{4-[5-(difluoromethoxy)-1H-
pyrazol-1-y1]-2-fluoropheny1}-3- 
(3-methyl-l-phenyl-1H-pyrazol-5- 
yl)pyridazin-4(1H)-one 



Ma 
1-i4-[5-(difluoromethoxy)-1H- 

1 
N pyrazol-1-y1)-2-methoxypheny11-3- 

MeD 4  
(3-methy1-1-pheny1-1H-pyrazol-5- 

...pc_o F y1)pyridazin-4(1H)-one 
I" T  
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[Table 37] 

204 

Me 

04 

	

i 	N 

	

F ,„... 	4 u 
141  

F 

3-[1-(3-chloropheny1)-3-methyl-
1H-pyrazol-5-y1]-1-{4-[5-
(difluoromethoxy)-1H-pyrazol-1-
y1]-2-fluorophenyllpyridazin-
4(1H)-one 

205 

Me 
o

..4 
' 

N 
meo aw 	Ok 	1 

141 
Na".N 0 F 

. 
-
i
f 

3-[1-(3-chloropheny1)-3-methyl-
1H-pyrazol-5-y1]-1-{4-[5- 
(difluoromethoxy) -1H-pyrazol-l-
y1]-2-methoxyphenyl}pyridazin-
4(1H)-one 

206 

. 
. 	, , 

.....:, 	4 
11111  
W

N 	F 

1-{4-[5-(difluoromethoxy)-1H-
pyrazol-1-y1]-2-fluoropheny1}-3-
{3-methy1-1-[3-
(trifluoromethyl)pheny1]-1H-
pyrazol-5-yllpyridazin-4(1H)-one 

207 

Me 

ON 

	

1 	N 

	

N 	at MP 	F 

	

.N 	0 	F NJ  - 

1-{4-[5-(difluoromethoxy)-1H-
pyrazol-1-y1]-2-methoxypheny1}-3- 
{3-methy1-1-[3- 
(trifluoromethyl)pheny1]-1H-
pyrazol-5-yllpyridazin-4(1H)-one 

208 

	

0 	
, Me 

1 

F 	' 	4 • F, 

t4.,tP  
F 

1-{4-[5-(difluoromethoxy)-1H-
pyrazol-1-y1]-2-fluoropheny11-3-
13-methy1-1-[3-
(trifluoromethoxy)phenyl]-1H-
pyrazol-5-yllpyridazin-4(1H)-one 

209 

Me 

l'fi 
N 

w 4 
Meo ...„21. 	0.-CF 

11, 

,/ 

1-{4-[5-(difluoromethoxy)-1H-
pyrazol-1-y1]-2-methoxypheny1}-3- 
{3-methy1-1-[3- 
(trifluoromethoxy)pheny1]-1H-
pyrazol-5-yllpyridazin-4(1H)-one 

210 

I 
N 

w 4i 

01 

3-[1-(3-chloropheny1)-1H-pyrazol-
5-y1]-1-[2-fluoro-47(pyridin-2-
yl)phenyl]pyridazin-4(1H)-one 

•350 

355 



i 

211 - 	AP 
3-[1-(3-chloropheny1)-1H-pyrazol-
5-y1]-1-[2-methoxy-4-(pyridin-2- 
yl)phenyl]pyridazin-4(1H)-one 

356 
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[Table 38] 

212 

, 	N 

N.  F 	Ap c, „..... 
MP 
. 

1-[2-fluoro-4-(pyridin-2-
yl)pheny1]-3-11-[3- 
(trifluoromethyl)pheny1]-1H-
pyrazol-5-yllpyridazin-4(1H)-one 

213 

1 
N 

tmeo 	4 	F, ...,.., 
RV 
. 

1-[2-methoxy-4-(pyridin-2- 
yl)pheny1]-3-11-[3- 
(trifluoromethyl)pheny1]-1H- 
pyrazol-5-yllpyridazin-4(1H)-one 

214 

1 
N. 	41p. 	, F 

® 

1-[2-fluoro-4-(pyridin-2- 
yl)pheny1]-3-{1-[3- 
(trifluoromethoxy)pheny1]-1H-
pyrazol-5-yl)pyridazin-4(1H)-one 

215 

0 fm 
N 

. 	. 	iip., 

- . 

1-[2-methoxy-4-(pyridin-2- 
yl)pheny1]-3-{1-[3- 
(trifluoromethoxy) phenyl] -1H-
pyrazol-5-yllpyridazin-4(1H)-one 

216 

M° 
0 
N 

F INN4 

. 

1-[2-fluoro-4-(pyridin-2- 
yl)phenyl]-3-(3-methyl-1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)- 
one 

217 

e 

1 
m 

1-[2-methoxy-4-(pyridin-2- 
yl)phenyl],-3-(3-methyl-1-phenyl-
1H-pyrazol-5-yl)pyridazin-4(1H)- 
one 

218 

e 

F

i 
N 	41 
41 

3-[1-(3-chloropheny1)-3-methyl-
1H-pyrazol-5-y1]-1-[2-fluoro-4-
(pyridin-2-yl)phenyl]pyridazin-
4(1H)-one 

219 

ma 

1 
' 	41 CI 

3-[1-(3-chloropheny1)-3-methyl-
1H-pyrazol-5-y1]-1-[2-methoxy-4- 
(pyridin-2-yl)phenyl]pyridazin-
4(1H)-one 

6 
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/o 

/5 

220 

!,1 

N 	
CF,  F  

MP  

1- [2-fluoro-4- (pyridin-2- 
yl)pheny1]-3-{3-methyl-1-[3- 
(trifluoromethyl)pheny1]-1H-
pyrazol-5-yl}pyridazin-4(1H)-one 

[0515] 

[Table 39] 

221 • Fa  

1-[2-methoxy-4-(pyridin-2- 
yl)pheny1]-3-(3-methyl-1-[3- 
(trifluoromethyl)pheny1]-1H-
pyrazol-5-yl}pyridazin-4(1H)-one 

222 WN
au, 

40 

1-[2-fluoro-4-(pyridin-2- 
yl)pheny1]-3-{3-methyl-1-[3- 
(trifluoromethoxy)pheny1]-1H-
pyrazol-5-yl}pyridazin-4(1H)-one 

223 

Me 

MO 	
N 
	 CFA ,2,.. 

IP 

1-[2-methoxy-4-(pyridin-2- 
yl)pheny1]-3-13-methyl-1-[3- 
(trifluoromethoxy)pheny1]-1H-
pyrazol-5-yl}pyridazin-4(1H)-one 

[0516] 

Test Example 1 

PDE Enzyme Inhibition 

Human PDE10A enzyme was generated from Sf9 or COS-7 cells 

transfected with the full-length gene. Cloned enzyme was 

extracted from homogenized cell pellets. The extracted enzyme 

from sf9 cells was partially purified using His-tag affinity 

column. The enzyme was stored at -70°C until use. PDE activity 

was measured using a SPA (Scintillation Proximity Assay) 	(GE 

Healthcare). To evaluate the inhibitory activity, 10 pL of 

serial diluted compounds were incubated with 20 pL of PDE 

enzyme in assay buffer (50 mM HEPES-NaOH, 8.3 mM MgC12, 1.7 mM 

EGTA, 	0.1% BSA (pH 7.4)) 	for 30 min. at room temperature. 

Final concentration of DMSO in the assay was 1 percent as 

358 
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compounds were tested in duplicate in 96-well half

(Corning). To start the reaction, 10 pL of substrate 

(25 or 50 nM; enclosed in SPA kits from GE Healthcare 

purchased from PerkinElmer, respectively) was added 

final assay volume of 40 pL. After 60 min incubation 

temperature, yttrium SPA beads containing Zinc 

added (20 pL at 6 mg/mI) to terminate the PDE reaction. 

being settled for 60 min, assay plates were counted 

scintillation counter (PerkinElmer) to allow calculation 

inhibition rate. Inhibition rate was calculated 

of 0% control wells with DMSO and 100% control 

enzyme. 	The results are shown in Table 40. 

[Table 40] 

-area plates 

[3H] 	cGMP 

or 

for a 

at room 

sulphate were 

After 

in a 

of 

on the basis 

wells without 

Ex. 
No. 

Percent 
inhibition 
(10 pM) 

Percent 
inhibition 

(1 pM) 

Percent 
inhibition 
(0.1 pM) 

1 100 98 
2 103 104 
3 99 
8 98 
9 99 99 
12 99 93 
13 101 100 
24 98 
27 102 
31 98 99 
39 101 100 
40 101 99 
_48 100 96 
64 101 100 
65 101 100 
71 97 99 
72 110 104 
75 _101 98 
85 99 95 
86 98 97 
97 98 97 
98 101 99 
99 105 100 
100 100 99 
101 99 101 
102 106 99 
103 103 101 
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5 

/o 

15 

106 102 103 

Inc 	(Japan). 

more than 

a 12 h-12 h 

-controlled 

The care and 

used in this 

Care and Use 

(Osaka, 	Japan). 

was 

((5R,10S)-(+)- 

107 102 103 
108 102 100 
109 102 99 
112 98 99 
115 97 100 
118 104 102 
119 103 99 
120 106 109 
121 99 103 
122 107 109 
123 101 96 
124 99 99 
125 101 99 
126 100 98 
127. 101 101 
128 91 94 
129 96 89 
130 98 95 
132 107 104 
133 101 104 
134 104 101 
135 99 94 
136 98 81 
137 98 88 
138 105 93 

Test Example 2 

(1) Animals 

Male ICR mice were supplied by CLEA Japan, 

After arrival to the vivarium, animals were allowed 

1 week for acclimation. They were housed under 

light/dark cycle in a temperature- and humidity

laboratory and allowed food and water ad libitum. 

use of the animals and the experimental protocols 

research were approved by the Experimental Animal 

Committee of Takeda Pharmaceutical Company, Ltd 

(2) Drug administration 

The compounds were suspended in 0.5% (w/v) 

methylcellulose in distilled water, and the suspension 

administered by orally. MK-801 hydrogen maleate 

5-Methy1-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5,10-imine 

363 
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maleate, Sigma-Aldrich, St Louis, MO) was dissolved in saline, 

and administered subcutaneously (s.c.). All drugs were dosed 

in a volume of 20 mL/kg body weight for mice. 

(3) Measurement of Striatal Tissue Cyclic Nucleotides 

5 Male ICR mice (28-42 g) were sacrificed by focused 

microwave irradiation of the brain at 60 min after 

administration of the compounds. Striatum were isolated and 

homogenized in 0.5 N HC1 followed by centrifugation. 

Supernatant concentrations of cyclic nucleotides were measured 

io using enzyme immunoassay kits 	(Cayman Chemical, Ann Arbor, MI)-. 

Values were expressed as the percentage of the average of the 

vehicle-treated samples. All data were represented as means 

plus the standard errors of the means (n = 8). The variance of 

data was judged by Bartlett's test. The statistical 

15 significance was determined by the Dunnett's t-test (for 

homogenous data) or the Steel's test (for non-homogenous data) 

with significance set at #P < 0.05. 

(4) Inhibition of MK-801-induced hyperlocomotion 

The widely used animal models of psychosis have been the 

20 measurement of the extent of hyperlocomotion induced by 

psychostimulants (e.g., amphetamine, cocaine, methamphetamine, 

MK-801 and phencyclidine) in rodents (Schizophrenia Bulletin 

2010, vol. 36: 1066-1072; Psychopharmacology 1999, vol. 145: 

237-250). The compounds were tested for its ability to 

25 antagonize MK-801-induced hyperlocomotion in mice. Male ICR 

mice (28-42 g) were habituated to the locomotor chambers with 

infrared sensors 	(Brain Science Idea Co., Ltd. Japan) for more 

than 60 min. Animals were removed from each chamber and 

treated with either vehicle or test compounds (p.o.) and 

30 immediately returned to the chamber. After 60 min, animals 

were again removed from the chambers and treated with either 

saline or MK-801 	(0.3 mg/kg, s.c.), and then immediately 

returned to the test chamber. Activity count was recorded 

every 1 min bins. Total amounts of activity were measured 

35 during 120 min after MK-801 treatment. Data were represented 

We 	 
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as means plus the standard errors of the means (n = 8-9). 

Statistical analysis was performed with the Welch's t-test for 

comparison between control group and MK-801 + vehicle treated 

group with significance set at ***P < 0.001 and the Dunnett's 

s test for comparisons with vehicle-treated group with 

significance set at #P < 0.05. 

. [0517] 

Compounds in Figures (Fig.l and Fig.2) correspond to the 

compounds of the following Examples. 

_to Compound A: Example 118 

Compound B: Example 119 

Compound C: Example 120 

Compound D: Example 122 

Compound E: Example 133 

15 Compound F: Example 135 

Compound G: Example 138 

[0518] 

Formulation Example 1 

20 (1) Compound of Example 1 	10.0 g 

(2) Lactose 	 70.0 g 

(3) Cornstarch 	 50.0 g 

(4) Soluble starch 	 7.0 g 

(5) Magnesium stearate 	 3.0 g 

25 After 10.0 g of the compound of Example 1 and 3.0 g of 

magnesium stearate.are granulated in 70 mL aqueous solution of 

soluble starch (7.0 g as soluble starch) and then dried, the 

resulting mixture is mixed with 70.0 g of lactose and 50.0 g 

of cornstarch (lactose, cornstarch, soluble starch and 

30 magnesium stearate are all products in compliance with 

Japanese Pharmacopoeia 14th  Edition). The mixture is compressed 

to obtain a tablet. 
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CLAIMS 

1. A compound represented by the formula 	(I): 

/2---__z3 

Z1 	A \\ 
.• 	Z4  

R--N— 

(I) 

wherein 

5 ring A represents an optionally substituted 6-membered ring, 

any one or two of from Z1  to Z4  represent -N=, and the others 

represent -CH=; 

the nitrogen atom of -N= for Z1  to Z4  may be oxidized; 

Y represents an oxygen atom, a sulfur atom, an optionally 

/o substituted methylene group or -NRc-; 

Rc  represents a hydrogen atom, or a substituent; and 

R represents 

(1) 	a group represented by the formula: 

R1  —L 	BA 

15 wherein 

R1  represents a phenyl group or 5- to 10-membered heterocyclic 

group, each of which is optionally substituted; 

L represents a sulfur atom, an oxygen atom, an optionally 

substituted methylene group, 	-CO-, 	-NRa-, 	-CH2O-, 	-OCH2-, 	- 

20 NRaC00-, 	-000NRa-, 	-NRaCONRb-, 	-NRaC0CH2-, 	-CH2CONRa-, 	-NRaC0-, 	- 

CONRa-, 

0 	0 
.N.
N

...,k 

i.......,N-
1 	 , 	or 	; 

Ra  and Rb  are the same or different and each represents a 

hydrogen atom, or an optionally substituted C1-6 alkyl group, or 

25 L and R1  in combination optionally form an optionally 

3633 	 



substituted bi- or tri-cyclic fused heterocyclic group; and 

367T5 



ring 131  represents a benzene ring, a pyridine ring, a 

pyrimidine ring, a pyrazine ring or a pyridazine ring, each of 

which is optionally substituted; or 

(2) a group represented by the formula: 

- 
I : . 	. 

R2  
5 _ 

wherein 	 ' 

R2  represents a phenyl group or 5- to 10-membered heterocyclic 

group, each of which is optionally substituted; 

ring B2  represents a benzene ring, a pyridine ring, a 

10 pyrimidine ring, a pyrazine ring or a pyridazine ring, each of 

which is optionally substituted; and 

ring D represents an optionally further substituted 5- or 6- 

membered ring; 

provided that 

/5 3,3'-benzene-1,4-diylbis(1,3-dihydro-2H-imidazo[4,5-b]pyridin- 

20 

2-one), 

1-cyclohexy1-3-(4-{[4-(methylsulfonyl)piperazin-1-

yl]methyl)pheny1)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one, 

3-(4-phenoxypheny1)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one, 

3,3'-benzene-1,4-diylbis(1,3-dihydro-2H-imidazo[4,5-c]pyridin- 

2-one), 	and 

3-[8-(4-methylpiperazin-l-yl)naphthalen-2-y1]-1,3-dihydro-2H- 

imidazo[4,5-b]pyridin-2-one 

are excluded; 

25 or a salt thereof. 

2. The compound according to claim 1, wherein any one of Z1  to 

Z4  is -N=, and the others are -CH=, 

or a salt thereof. 

30 

3. The compound according to claim 1, wherein the partial 

structure of formula (I): 

364 



,IZ2"" Z3  
Z1 
	A \ \z4 

— N yY 

0 

is a group represented by the formula: 

.  // 
" 	A' 

O 

wherein 

5 Yl  represents an optionally substituted methylene group or - 

NRc-, 

II' represents a hydrogen atom, or a substituent, and 

ring Al  represents an optionally substituted pyridine ring, or 

a group represented by the formula: 

N 

10 

— N 

Y 
0 

wherein 

Y2  represents -NRd-, 

Rd  represents a substituent, and 

ring A2  represents an optionally substituted pyridine ring, 

15 	or a salt thereof. 

4. The compound according to claim 1, wherein L is an oxygen 

atom, or -NRa- wherein Ra  represents a hydrogen atom or an 

optionally substituted C1-6 alkyl group, or 

20 	L and Rl  in combination optionally form an optionally 
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substituted bi- or tri-cyclic fused heterocyclic group, 

or a salt thereof. 

5. The compound according to claim 3, wherein the partial 

5 structure of formula 	(I): 

z2 -- 

yy 

0 

is a group represented by the formula: 

N /A1 

_ N 	
Y1 

 

/o 

O 

wherein each symbol is as 

or a salt thereof. 

defined in claim 3, 

6. The compound according 

structure of formula 	(I): 

to claim 3, wherein the partial 

,z2 	z --- 	3 
f 	ll A 	rl 

--N 

)r--- 
0 

15 is a group represented by the formula: 



WO-20+44/633_,5 

N(---- 	Wm  
\ 

\11----- 
C) 

wherein 

R3"' represents a hydrogen atom, a halogen atom, an optionally 

substituted C1-4 alkyl group, or an optionally substituted C1-4 

5 alkoxy group, and 

Yl  is as defined in claim 3, 

or a salt thereof. 

7. The compound according to claim 3, wherein the partial 

to 	structure of formula (I): 

,z2-..z3 
Zi 	A 	\\ 

rk 	Z4 

-- 

is a group represented by the formula: 

R3b  

R3a  

wherein 

15 R3a  and R3b  represent the same or different a hydrogen atom, a 

halogen atom, cyano, an optionally substituted C1-4 alkyl group 

or an optionally substituted C1-4 alkoxy group, and 

R4  represents an optionally substituted C1-4 alkyl group, 
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provided that when one of R3a  and Rib  is a hydrogen atom, the 

other is not a hydrogen atom 

or a salt thereof. 

5 8. The compound according to claim 1, wherein ring BI  is an 

optionally substituted benzene ring, or a salt thereof. 

9. The compound according to claim 1, wherein RI  is a 5- to 10-

membered heterocyclic group which may be substituted, or a 

/o salt thereof. 

10. The compound according to claim 9, wherein the 5- to 10-

membered heterocyclic group which may be substituted is a 

group represented by the formula: 

N N 	 ,N 
›.. 	
. 	>__ 

N 	 N 	NJ--  

15 Rx 	' 	 Rx 	or 

wherein Rx  represents a hydrogen atom or an optionally 

substituted C1-6 alkyl group, 

or a salt thereof. 

20 11. 1-Ethy1-6-methy1-3-{4-[(3-methyl-3H-imidazo[4,5-b]pyridin- 

2-y1)oxy]phenyll-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one, 

or a salt thereof. 

12. 1-Ethyl-6-methoxy-3-{4-[(3-methyl-3H-imidazo[4,5- 

25 b]pyridin-2-yl)oxy]pheny11-1,3-dihydro-2H-imidazo[4,5-

b]pyridin-2-one, or a salt thereof. 

13. 1-Ethy1-7-methyl-3-14-[(3-methyl-3H-imidazo[4,5-b]pyridin- 

30 

2-yl)oxy]pheny1}-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one, 

or a salt thereof. 
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14. 6-Methy1-1-(1-methylethyl)-3-{4-[(3-methyl-3H-imidazo[4,5- 

b]pyridin-2-y1)oxy]phenyll-1,3-dihydro-2H-imidazo[4,5-

b]pyridin-2-one, or a salt thereof. 

5 15. 1-Ethy1-6-fluoro-3-{4-[(3-methyl-3H-imidazo[4,5-b]pyridin- 

2-yl)oxy]pheny1}-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one, 

or a salt thereof. 

16. 1,7-Dimethy1-3-{4-[(3-methy1-3H-imidazo[4,5-b]pyridin-2- 

/0 yl)oxy]phenyl}-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one, 	or 

a salt thereof. 

17. 1-Ethy1-7-(hydroxymethyl)-3-{4-[(3-methyl-3H-imidazo[4,5- 

b]pyridin-2-yfloxy]pheny1}-1,3-dihydro-2H-imidazo[4,5- 

15 b]pyridin-2-one, or a salt thereof. 

18. A medicament comprising the compound according to claim 1, 

or a salt thereof. 

20 

19. The medicament according to claim 18, which is a 

phosphodiesterase 10A inhibitor. 

20. The medicament according to claim 18, which is an agent 

25 for preventing or treating schizophrenia, autism, Alzheimer's 

disease, bipolar disorders, 	Parkinson's disease, Huntington's 

disease, obesity, drug addiction or attention 

deficit/hyperactivity disorder. 
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21. Use of a compound represented by the formula (I): 

z2 

----43  , 
A 	z4 

R---N 
Nr, 

0 	(I) 

wherein 

ring A represents an optionally substituted 6-membered ring, 

5 	any one or two of from Z1  to Z4  represent -N=, and the others 

represent -CH=; 

the nitrogen atom of -N= for Z1  to Z4  may be oxidized; 

Y represents an oxygen atom, a sulfur atom, an optionally 

substituted methylene group or -NRc-; 

/o 	Rc  represents a hydrogen atom, or a substituent; and 

R represents 

(1) a group represented by the formula: 
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W 	 1  L 	B 

wherein 

R1  represents a phenyl group or 5- to 10-membered heterocyclic 

5 group, each of which is optionally substituted; 

L represents a sulfur atom, an oxygen atom, an optionally 

substituted methylene group, -CO-, 	-NRa-, 	-CH20-, -OCH2-, 	- 

NRaC00-, 	-000NRa-, 	-NRaCONRb-, 	-NRaCOCH2-, 	-CH2CONRa-, 	-NRaC0-, 	- 

CONRa-, 

0 	0 
N
N- N
if  

i0 ....1
N 	

r 	 , 	or 	, 

Ra  and Rb  are the same or different and each represents a 

hydrogen atom, or an optionally substituted C1-6 alkyl group, or 

L and R1  in combination optionally form an optionally 

substituted bi- or tri-cyclic fused heterocyclic group; and 

15 ring Bl  represents a benzene ring, a pyridine ring, a 

pyrimidine ring, a pyrazine ring or a pyridazine ring, each of 

which is optionally substituted; or 

(2) 	a group represented by the formula: 

. 	. 
D R2  

20 wherein 

R2  represents a phenyl group or 5- to 10-membered heterocyclic 

group, each of which is optionally substituted; 

ring B2  represents a benzene ring, a pyridine ring, a 

pyrimidine ring, a pyrazine ring or a pyridazine ring, each of 

25 which is optionally substituted; and 

ring D represents an optionally further substituted 5- or 6-

membered ring, or a salt thereof for the production of an 

agent for preventing or treating schizophrenia, autism, 

Alzheimer's disease, bipolar disorders, 	Parkinson's disease, 
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Huntington's disease, obesity, drug addiction or attention 

deficit/hyperactivity disorder. 

22. A compound represented by the formula 	(I): 

Z2 

 -.-.--.; Z1"  
A \\z4  

R---N 

sr...-- 
5 0 	(I) 

wherein 

ring A represents an optionally substituted 6-membered ring, 

any one or two of from Z1  to Z4  represent -N=, and the others 

represent -CH=; 

/o the nitrogen atom of -N= for Z1  to Z4  may be oxidized; 

Y represents an oxygen atom, a sulfur atom, an optionally 

substituted methylene group or -NRc-; 

Rc  represents a hydrogen atom, or a substituent; and 

R represents 

15 (1) 	a group represented by the formula: 

R1  —L 	B1, 

wherein 

RI-  represents a phenyl group or 5- to 10-membered heterocyclic 

group, each of which is optionally substituted; 

20 L represents a sulfur atom, an oxygen atom, an optionally 

substituted methylene group, 	-CO-, 	-NRa-, 	-CH2O-, 	-OCH2-, 	- 

NRaC00-, 	-0C0NRa-, 	-NRaCONRb-, 	-NRaC0CH2-, 	-CH2CONRa-, 	-NRaC0-, 	- 

CONRa-, 

0 	0 

1....,p—
. 	, 	or 	; 

25 Ra  and Rb  are the same or different and each represents a 

476- 
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hydrogen atom, or an optionally substituted C1-6 alkyl group, or 

L and R1  in combination optionally form an optionally 

substituted bi- or tri-cyclic fused heterocyclic group; and 

ring 131  represents a benzene ring, a pyridine ring, a 

5 pyrimidine ring, a pyrazine ring or a pyridazine ring, each of 

which is optionally substituted; or 

(2) 	a group represented by the formula: 
.._ 
82 

wherein 

/o R2  represents a phenyl group or 5- to 10-membered heterocyclic 

group, each of which is optionally substituted; 

ring 32  represents a benzene ring, a pyridine ring, a 

pyrimidine ring, a pyrazine ring or a pyridazine ring, each of 

which is optionally substituted; and 

15 ring D represents an optionally further substituted 5- or 6-

membered ring, or a salt thereof for use in prevention or 

treatment of schizophrenia, autism, Alzheimer's disease, 

bipolar disorders, 	Parkinson's disease, Huntington's disease, 

obesity, drug addiction or attention deficit/hyperactivity 

20 disorder. 
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