








































































 

 From the above, it was confirmed that the Example compounds listed in Table 4 

alone do not show elevation of the intravesical pressure but have an action of enhancing 

effect on the pelvic nerve electrical stimulation-induced elevation of intravesical pressure 

in the anesthetized rats. 

 [0078] 5 

 As shown in the results of each the tests above, it was confirmed that the 

compound of the formula (I) has a muscarinic M3 receptor-positive allosteric modulator 

activity, and further, it enhances the bladder contraction in a nerve stimulation-dependent 

manner in in vitro, as well as enhances an elevation in the intravesical pressure in a nerve 

stimulation-dependent manner in in vivo.  Accordingly, the compound of the formula (I) 10 

can be used to prevent or treat bladder/urinary tract diseases associated with bladder 

contractions via a muscarinic M3 receptor, in particular, voiding dysfunction or urine 

storage dysfunction in the bladder/urethral diseases.  The compound of the formula (I) 

can be used for preventing or treating, for example, voiding dysfunction or urine storage 

dysfunction in underactive bladder, hypotonic bladder, acontractile bladder, detrusor 15 

underactivity, neurogenic bladder, urethra relaxation failure, detrusor-external urethral 

sphincter dyssynergia, overactive bladder, urinary frequency, nocturia, urinary 

incontinence, benign prostatic hyperplasia, interstitial cystitis, chronic prostatitis, and 

urinary tract stones.  In particular, the compound of the formula (I) can be used for 

preventing or treating voiding dysfunction or urine storage dysfunction in underactive 20 

bladder, hypotonic bladder, acontractile bladder, detrusor underactivity, and neurogenic 

bladder. 

 In addition, the compound of formula (I) can become a therapeutic drug that is 

more excellent in safety from the viewpoint that the compound alone does not show an 

agonistic effect on a muscarinic M3 receptor, but shows an effect on enhancing the nerve 25 

stimulation-dependent bladder contraction, and accordingly, cholinergic side effects that 

have been reported in the existing drugs can be avoided. 

 [0079] 

 A pharmaceutical composition including one or two or more kinds of the 

compound of the formula (I) as an active ingredient can be prepared using an excipient 30 

which is usually used in the art, that is, an excipient for a pharmaceutical preparation, a 

carrier for a pharmaceutical preparation, and the like, according to a method usually used. 

 Administration can be accomplished either by oral administration via tablets, pills, 

capsules, granules, powders, solutions, and the like, or parenteral administration via 

injections, such as intraarticular, intravenous, and intramuscular injections, suppositories, 35 

transdermal liquid preparations, ointments, transdermal patches, transmucosal liquid 

preparations, transmucosal patches, inhalers, and the like. 

 [0080] 
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To a mixture of 5-chloropyrazine-2-carboxylic acid (30.5 g) and ethyl acetate (500 
mL) were added thionyl chloride (55 mL) and N,N-dimethylformamide (0.57 mL), 
followed by stirring at 75°C for 1.5 hours. The reaction mixture was concentrated under 
reduced pressure and toluene was added thereto, followed by carrying out a concentration 

5 operation. 
A mixture of 4-(4-chlorothiophen-2-yl)-l,3-thiazol-2-amine (32.0 g) and 

cyclopentylmethyl ether (500 mL) was ice-cooled, and triethylamine (62 mL), and a 
mixture of the previously obtained compound and cyclopentylmethyl ether (100 mL) were 
slowly added thereto. The reaction mixture was stirred at room temperature for 2 days. 

10 To the reaction mixture was added water, followed by extraction with ethyl 
acetate/tetrahydrofuran. The organic layer was washed with water and saturated brine, 
dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. The 
residue was mixed with diisopropyl ether and the solid was collected by filtration to obtain 
5-chloro-N-[4-(4-chlorothiophen-2-yl)-l ,3-thiazol-2-yl]pyrazine-2-carboxamide (46.6 g) 

15 as a solid. 
[0095] 
Preparation Example 4 
To a mixture of 6-methoxy-5-(trifluoromethyl)nicotinic acid (7.8 g) and 

dichloromethane (80 mL) were added N,0-dimethylhydroxylamine hydrochloride (4.3 g), 
2 0 WSCD.HC1 (9.5 g), and N,N-diisopropylethylamine (30 mL) under ice-cooling. The 

reaction mixture was stirred at room temperature for 17 hours. The reaction mixture was 
concentrated under reduced pressure, and to the residue were added ethyl acetate and 
water, followed by stirring for 30 minutes. The organic layer was separated, the aqueous 
layer was extracted with ethyl acetate, and the organic layer was combined, dried over 

2 5 anhydrous magnesium sulfate, and then concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography (hexane-ethyl acetate) to obtain 
N,6-dimethoxy-N-methyl-5-(trifluoromethyl)nicotinamide (5.0 g) as an oil. 

[0096] 
Preparation Example 5 

30 A mixture of N-(4-[3-fluoro-5-(trifluoromethyl)phenyl]-5-{[(2R)-2-
methylpyrrolidin-l-yl]methyl}-l,3-thiazol-2-yl)acetamide (1.4 g), ethanol (10 mL), and a 6 
M aqueous sodium hydroxide solution (5 mL) was stirred at 120°C for 15 minutes under 
microwave irradiation. To the reaction mixture was added water, followed by extraction 
with ethyl acetate. The organic layer was washed with saturated brine, dried over 

3 5 anhydrous magnesium sulfate, and then concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography (hexane-ethyl acetate) to obtain 
4- [3 -fluoro-5 -(trifluoromethyl)phenyl] -5 - {[(2R)-2-methylpyrrolidin-1 -yl]methyl }-l ,3-
thiazol-2-amine (1.0 g) as an oil. 
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[0097] 
Preparation Example 6 
A mixture of N-(5- {[(2R,5R)-2,5-dimethylpyrrolidin-1 -yl]methyl} -4-[3-fluoro-5-

(trifluoromethyl)phenyl]-l,3-thiazol-2-yl)acetamide (916 mg) and 80% sulfuric acid (10 
5 mL) was stirred at 100°C for 1 hour. The reaction mixture was cooled to 5°C and 

alkalified by the addition of a 5 M aqueous sodium hydroxide solution and a saturated 
aqueous sodium hydrogen carbonate solution. The mixture was extracted with 
chloroform, and the organic layer was dried over anhydrous magnesium sulfate and then 
concentrated under reduced pressure. The residue was purified by basic silica gel column 

10 chromatography (hexane-ethyl acetate) to obtain 5-{[(2R,5R)-2,5-dimethylpyrrolidin-l-
yl]methyl}-4-[3-fluoro-5-(trifluoromethyl)phenyl]-l,3-thiazol-2-amine (685 mg) as a solid. 

[0098] 
Preparation Example 7 
To a mixture ofN-{5-[(diethylamino)methyl]-4-[3-fluoro-5-

15 (trifluoromethyl)phenyl]-l,3-thiazol-2-yl}acetamide (392 mg) and ethanol (4 mL) was 
added a 6 M aqueous sodium hydroxide solution (2 mL), followed by heating to reflux for 
5 hours. The reaction mixture was cooled to room temperature and water was added 
thereto, followed by extraction with chloroform. The organic layer was dried over 
anhydrous magnesium sulfate and then concentrated under reduced pressure. The residue 

2 0 was purified by basic silica gel column chromatography (hexane-ethyl acetate) to obtain 5-
[(diethylamino)methyl]-4-[3-fluoro-5-(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (264 
mg) as a solid. 

[0099] 
Preparation Example 8 

25 To a mixture of tert-butyl (3R)-4-{5-[(4-[3-fluoro-5-(trifluoromethyl)phenyl]-5-
{[(2R)-2-methylpyrrolidin-1 -yl]methyl} -1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} -3-
methylpiperazine-l-carboxylate (19.9 g) and methanol (60 mL) was added hydrogen 
chloride (4 M dioxane solution, 180 mL), followed by stirring at room temperature for 1 
hour. The reaction mixture was concentrated under reduced pressure. To the residue 

3 0 was added ethyl acetate (250 mL), followed by stirring at room temperature for 30 
minutes. The solid was collected by filtration to obtain N-(4-[3-fluoro-5-
(trifluoromethyl)phenyl] -5- {[(2R)-2-methylpyrrolidin-1 -yl]methyl} -1,3 -thiazol-2-yl)-5-
[(2R)-2-methylpiperazin-l-yl]pyrazine-2-carboxamide trihydrochloride (20.1 g) as a solid. 

[0100] 
3 5 Preparation Example 9 

To a mixture of tert-butyl (3S)-4-(3-ethoxy-3-oxopropyl)-3-methylpiperazine-l-
carboxylate (1.2 g) and ethanol (6 mL) was added hydrogen chloride (4 M ethyl acetate 
solution, 6 mL), followed by stirring at 80°C for 1.5 hours. The reaction mixture was 
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cooled to room temperature and stirred overnight. The solid was collected by filtration to 
obtain ethyl 3-[(2S)-2-methylpiperazin-l-yl]propanoate dihydrochloride (995 mg) as a 
solid. 

[0101] 
5 Preparation Example 10 

To a mixture of tert-butyl (2R)-2-ethylpyrrolidine-l-carboxylate (3.4 g) and 
dioxane (25 mL) was added hydrogen chloride (4 M dioxane solution, 25 mL), followed by 
stirring at room temperature for 1 hour. The reaction mixture was concentrated under 
reduced pressure, and to the residue were added diethyl ether, followed by stirring. The 

10 solid was collected by filtration to obtain (2R)-2-ethylpyrrolidine hydrochloride (2.1 g) as 
a solid. 

[0102] 
Preparation Example 11 
A mixture of {2-acetamido-4-[3-fluoro-5-(trifluoromethyl)phenyl]-1,3-thiazol-5-

15 yl}methyl acetate (500 mg), diethylamine (0.3 mL), N,N-diisopropylethylamine (0.7 mL), 
and N-methylpyrrolidone (5 mL) was stirred at 100°C for 2 hours. To the reaction 
mixture was added ethyl acetate, followed by washing with water and saturated brine. 
The organic layer was dried over anhydrous magnesium sulfate and then concentrated 
under reduced pressure. The residue was purified by silica gel column chromatography 

2 0 (hexane-ethyl acetate) to obtain N-{5-[(diethylamino)methyl]-4-[3-fluoro-5-
(trifluoromethyl)phenyl]-l,3-thiazol-2-yl}acetamide (397 mg) as a solid. 

[0103] 
Preparation Example 12 
To a mixture of {2-acetamido-4-[3-chloro-5-(trifluoromethyl)phenyl]-l,3-thiazol-

2 5 5-yl}methyl acetate (900 mg) and N,N-dimethylformamide (4 mL) were added (2R)-2-
methylpyrrolidine (293 mg) and N,N-diisopropylethylamine (0.78 mL), followed by 
stirring at 110°C for 30 minutes under microwave irradiation. To the reaction mixture 
was added water, followed by extraction with ethyl acetate. The organic layer was 
washed with water and saturated brine, dried over anhydrous magnesium sulfate, and then 

3 0 concentrated under reduced pressure. The residue was purified by basic silica gel column 
chromatography (hexane-ethyl acetate) to obtain N-(4-[3-chloro-5-
(trifluoromethyl)phenyl]-5-{ [(2R)-2-methylpyrrolidin-1 -yl]methyl} -1,3-thiazol-2-
yl)acetamide (896 mg) as a solid. 

[0104] 
35 Preparation Example 13 

A mixture ofN-{4-[3-fluoro-5-(trifluoromethyl)phenyl]-l,3-thiazol-2-
yljacetamide (6.0 g), acetic acid (30 mL), a 36% aqueous formaldehyde solution (7.5 mL), 
and acetic anhydride (9 mL) was stirred at 170°C for 15 minutes under microwave 
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irradiation. The reaction mixture was concentrated under reduced pressure, and to the 
residue was added ethyl acetate. The mixture was washed with a saturated aqueous 
sodium hydrogen carbonate solution, water, and saturated brine, dried over anhydrous 
magnesium sulfate, and then concentrated under reduced pressure. The residue was 

5 purified by silica gel column chromatography (chloroform-methanol) and the obtained 
solid was mixed with diisopropyl ether. The solid was collected by filtration to obtain {2-
acetamido-4-[3-fluoro-5-(trifluoromethyl)phenyl]-l,3-thiazol-5-yl}methyl acetate (2.6 g) 
as a solid. 

[0105] 
10 Preparation Example 14 

A mixture of ethyl 3-[(2R)-4-(5-{[4-(4-chlorothiophen-2-yl)-l,3-thiazol-2-
yl]carbamoyl}pyrazin-2-yl)-2-methylpiperazin-l-yl]propanoate (1.0 g), acetic acid (10 
mL), a 37% aqueous formaldehyde solution (1.5 mL), and acetic anhydride (1.8 mL) was 
stirred at 80°C for 7 hours. The reaction mixture was cooled to room temperature and 

15 concentrated under reduced pressure. To the residue were added water and a saturated 
aqueous sodium hydrogen carbonate solution, followed by extraction with 
chloroform/isopropanol. The organic layer was dried over anhydrous magnesium sulfate 
and then concentrated under reduced pressure. The residue was purified by silica gel 
column chromatography (chloroform-methanol). 

2 0 The obtained compound and pyridine (10 mL) were mixed, and acetic anhydride 
(0.9 mL) was added thereto, followed by stirring at room temperature for 30 minutes. To 
the reaction mixture was added water, followed by extraction with ethyl acetate. The 
organic layer was washed with water and a saturated aqueous sodium hydrogen carbonate 
solution, dried over anhydrous magnesium sulfate, and then concentrated under reduced 

2 5 pressure. The residue was purified by silica gel column chromatography (hexane-ethyl 
acetate) to obtain ethyl 3-[(2R)-4-(5-{[5-(acetoxymethyl)-4-(4-chlorothiophen-2-yl)-l,3-
thiazol-2-yl]carbamoyl}pyrazin-2-yl)-2-methylpiperazin-l-yl]propanoate (566 mg) as a 
solid. 

[0106] 
3 0 Preparation Example 15 

A mixture of N-{4-[4-methoxy-3-(trifluoromethyl)phenyl]-l,3-thiazol-2-
yl}acetamide (3.0 g), 37% aqueous formaldehyde solution (7.2 mL), acetic anhydride (9 
mL), and acetic acid (30 mL) was stirred at 100°C for 5 hours. The reaction mixture was 
concentrated under reduced pressure, and to the residue was added diisopropyl ether. The 

3 5 solid was collected by filtration to obtain {2-acetamido-4-[4-methoxy-3-
(trifluoromethyl)phenyl]-l,3-thiazol-5-yl}methyl acetate (2.0 g) as a solid. 

[0107] 
Preparation Example 16 
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A mixture of N- {4-[3-fluoro-5-(trifluoromethyl)phenyl]-1,3 -thiazol-2-
yl}acetamide (2.8 g), acetic acid (20 mL), a 36% aqueous formaldehyde solution (3.6 mL), 
and acetic anhydride (4.4 mL) was stirred at 170°C for 30 minutes under microwave 
irradiation. The reaction mixture was concentrated under reduced pressure, and then the 

5 obtained solid was washed with methanol and collected by filtration. 
The obtained solid (1.8 g) was mixed with N-methylpyrrolidone (20 mL), (2R)-2-

methylpyrrolidine (608 mg), and N,N-diisopropylethylamine (2.5 mL), followed by 
stirring at 100°C for 30 minutes. The reaction mixture was cooled to room temperature, 
and water was added thereto, followed by extraction with ethyl acetate. The organic layer 

10 was washed with saturated brine, dried over anhydrous magnesium sulfate, and then 
concentrated under reduced pressure. The residue was purified by silica gel column 
chromatography (hexane-ethyl acetate) to obtain N-(4-[3-fluoro-5-
(trifluoromethyl)phenyl]-5-{ [(2R)-2-methylpyrrolidin-l -yljmethyl} -1,3-thiazol-2-
yl)acetamide (1.4 g) as a solid. 

15 [0108] 
Preparation Example 17 
N-[4-(4-Chlorothiophen-2-yl)-l,3-thiazol-2-yl]-2,2,2-trifluoroacetamide (5.0 g), 

(2R)-2-ethylpyrrolidine hydrochloride (4.8 g), N,N-diisopropylethylamine (5.5 mL), acetic 
acid (50 mL), and a 36% aqueous formaldehyde solution (2.5 mL) were mixed, followed 

20 by stirring at 60°C for 1 hour. The reaction mixture was concentrated under reduced 
pressure and diluted with ethyl acetate. The mixture was washed with a saturated 
aqueous sodium hydrogen carbonate solution and saturated brine, dried over anhydrous 
magnesium sulfate, and then concentrated under reduced pressure. A mixture of the 
obtained compound, ethanol (50 mL), and a 6 M aqueous sodium hydroxide solution (14 

2 5 mL) was stirred at 90°C for 2 hours. The reaction mixture was cooled to room 
temperature, and water was added thereto, followed by extraction with ethyl acetate. The 
organic layer was washed with saturated brine, dried over anhydrous magnesium sulfate, 
and then concentrated under reduced pressure. The residue was purified by basic silica 
gel column chromatography (hexane-ethyl acetate) to obtain 4-(4-chlorothiophen-2-yl)-5-

30 {[(2R)-2-ethylpyrrolidin-1 -yl]methyl}-1,3-thiazol-2-amine (2.7 g) as a solid. 
[0109] 
Preparation Example 18 
To a mixture of ethyl 3-[(2S)-4-(5-{[4-(4-chlorothiophen-2-yl)-l,3-thiazol-2-

yl]carbamoyl}pyrazin-2-yl)-2-methylpiperazin-l-yl]propanoate (20 g) and acetic acid (200 
35 mL) were added paraformaldehyde (3.5 g) and (2R)-2-methylpyrrolidine (6.6 g), followed 

by stirring at 75°C for 3.5 hours. The reaction mixture was concentrated under reduced 
pressure. To the residue were added ethyl acetate (250 mL), toluene (125 mL), and water 
(200 mL), followed by neutralization by the addition of sodium carbonate. The organic 
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layer was separated, the aqueous layer was extracted with ethyl acetate/toluene, the organic 
layers were dried over anhydrous sodium sulfate, and then amino silica gel (40 g) was 
added thereto. The mixture was stirred at room temperature for 30 minutes, the insoluble 
materials were separated by filtration and the filtrate was concentrated under reduced 

5 pressure. The residue was purified by basic silica gel column chromatography 
(hexane-ethyl acetate) to obtain ethyl 3-[(2S)-4-(5-{[4-(4-chlorothiophen-2-yl)-5-{[(2R)-2-
methy lpyrrolidin-1 -yl] methyl} -1,3 -thiazol-2-yl] carbamoyl} pyrazin-2-yl)-2-
methylpiperazin-l-yl]propanoate (19.5 g) as a solid. 

[0110] 
10 Preparation Example 19 

4-[3-Fluoro-5-(trifluoromethyl)phenyl]-l,3-thiazol-2-amine (2.8 g), pyridine (10 
mL), and acetic anhydride (4 mL) were mixed, by stirring at 60°C for 1 hour. The 
reaction mixture was cooled to room temperature, water was added thereto, and the 
generated solid was collected by filtration. The obtained solid was washed with methanol 

15 and the solid was collected by filtration to obtain N-{4-[3-fluoro-5 -
(trifluoromethyl)phenyl]-l,3-thiazol-2-yl}acetamide (2.9 g) as a solid. 

[0111] 
Preparation Example 20 
A mixture of 4-(4-chlorothiophen-2-yl)-l,3-thiazol-2-amine (5.0 g), 

2 0 dichloromethane (100 mL), and triethylamine (5.0 mL) was stirred and ice-cooled, and 
trifluoroacetic anhydride (5 mL) was added thereto, followed by stirring at room 
temperature for 1 hour. The reaction mixture was diluted with chloroform, washed with 
water and saturated brine, dried over anhydrous magnesium sulfate, and then concentrated 
under reduced pressure. The residue was purified by silica gel column chromatography 

2 5 (hexane-ethyl acetate). The obtained solid was washed with hexane and the solid was 
collected by filtration to obtain N-[4-(4-chlorothiophen-2-yl)-l,3-thiazol-2-yl]-2,2,2-
trifluoroacetamide (6.0 g) as a solid. 

[0112] 
Preparation Example 21 

30 A mixture of tert-butyl (3S)-4-{5-[(4-[3-fluoro-5-(trifluoromethyl)phenyl]-5-
{[(2R)-2-methylpyrrolidin-l -yl]methyl} -1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} -3-
methylpiperazine-l-carboxylate (410 mg), hydrogen chloride (4 M dioxane solution, 4 
mL), and methanol (2 mL) was stirred at room temperature for 1 hour. To the reaction 
mixture was added ethyl acetate, followed by concentration under reduced pressure. A 

3 5 mixture of the obtained compound, N-methylpyrrolidone (6 mL), ethyl 3-bromopropanoate 
(0.4 mL), and potassium carbonate (683 mg) was stirred at 100°C for 2 hours. The 
reaction mixture was cooled to room temperature and diluted with ethyl acetate. The 
mixture was washed with water and saturated brine, dried over anhydrous magnesium 
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sulfate, and then concentrated under reduced pressure. The residue was purified by silica 
gel column chromatography (hexane-ethyl acetate) to obtain ethyl 3-[(3S)-4-{5-[(4-[3-
fluoro-5-(trifluoromethyl)phenyl] -5- {[(2R)-2-methylpyrrolidin-1 -yljmethyl} -1,3 -thiazol-2-
yl)carbamoyl]pyrazin-2-yl} -3 -methylpiperazin-1 -yl]propanoate (205 mg). 

5 [0113] 
Preparation Example 22 
A mixture of tert-butyl (3R)-4-(5-{[4-(4-chlorothiophen-2-yl)-5-{[(2R)-2-

methylpyrrolidin-1 -yljmethyl} -1,3 -thiazol-2-yl] carbamoyl }pyrazin-2-yl)-3 -
methylpiperazine-l-carboxylate (271 mg), hydrogen chloride (4 M dioxane solution, 4 

10 mL), and methanol (2 mL) was stirred at room temperature for 1 hour. To the reaction 
mixture was added ethyl acetate, followed by concentration under reduced pressure. A 
mixture of the residue, N,N-dimethylformamide (4 mL), ethyl bromoacetate (0.05 mL), 
and N,N-diisopropylethylamine (0.3 mL) was stirred at room temperature overnight. The 
reaction mixture was diluted with ethyl acetate, washed with water and saturated brine, 

15 dried over anhydrous magnesium sulfate, and then concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography (hexane-ethyl acetate) and 
purified by basic silica gel column chromatography (hexane-ethyl acetate) to obtain ethyl 
[(3R)-4-(5- {[4-(4-chlorothiophen-2-yl)-5- {[(2R)-2-methylpyrrolidin-1 -yljmethyl} -1,3-
thiazol-2-yl]carbamoyl}pyrazin-2-yl)-3-methylpiperazin-1-yl]acetate (154 mg) as a solid. 

2 0 [0114] 
Preparation Example 23 
A mixture of l-[4-hydroxy-3-(trifluoromethyl)phenyl]ethanone (1 g), iodoethane 

(1.2 mL), cesium carbonate (1.9 g), and N,N-dimethylformamide (15 mL) was stirred at 
60°C for 3 hours. The reaction mixture was cooled to room temperature, and water was 

2 5 added thereto, followed by extraction with ethyl acetate. The organic layer was washed 
with water and saturated brine, dried over anhydrous sodium sulfate, and then concentrated 
under reduced pressure. The residue was purified by silica gel column chromatography 
(hexane-ethyl acetate) to obtain l-[4-ethoxy-3-(trifluoromethyl)phenyl]ethanone (1.1 g) as 
a solid. 

30 [0115] 
Preparation Example 24 
To a mixture of 4-(4,5-dimethylthiophen-2-yl)-l,3-thiazol-2-amine (500 mg) and 

dichloromethane (10 mL) were added 5-chloropyrazine-2-carboxylic acid (530 mg), 
WSCD.HC1 (730 mg), and N,N-dimethyl-4-aminopyridine (100 mg), followed by stirring 

35 at 40°C for 30 minutes. The reaction mixture was cooled to room temperature, and ethyl 
acetate, water, and a saturated aqueous sodium hydrogen carbonate solution were added 
thereto. The insoluble materials were separated by filtration over Celite and the filtrate 
was extracted with ethyl acetate. The organic layer was washed with saturated brine, 
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dried over anhydrous magnesium sulfate, and then concentrated under reduced pressure. 
To a mixture of the obtained compound and N-methylpyrrolidone (16 mL) were added 
ethyl 3-(piperazin-l-yl)propanoate dihydrochloride (1.0 g) and N,N-diisopropylethylamine 
(3 mL), followed by stirring at 80°C for 2 hours. The reaction mixture was cooled to 

5 room temperature, and water and ethyl acetate were added thereto. The organic layer was 
washed with water and saturated brine, dried over anhydrous magnesium sulfate, and then 
concentrated under reduced pressure. The residue was purified by silica gel column 
chromatography (chloroform-ethyl acetate). The obtained compound was washed with 
diisopropyl ether (4 mL) and hexane (20 mL), and the solid was collected by filtration to 

10 obtain ethyl 3-[4-(5-{[4-(4,5-dimethylthiophen-2-yl)-l,3-thiazol-2-yl]carbamoyl}pyrazin-
2-yl)piperazin-l-yl]propanoate (954 mg) as a solid. 

[0116] 
Preparation Example 25 
To a mixture of N-(4-[3-fluoro-5-(trifluoromethyl)phenyl]-5-{[(2R)-2-

15 methylpyrrolidin-1 -yljmethyl} -1,3 -thiazol-2-yl)-5 - [(2R)-2-methylpiperazin-1 -yl]pyrazine-
2-carboxamide trihydrochloride (16.1 g) and N,N-dimethylformamide (400 mL) was added 
potassium carbonate (11.5 g), followed by stirring at room temperature for 5 minutes. To 
the reaction mixture was added ethyl bromoacetate (2.65 mL), followed by stirring at room 
temperature for 1 hour. To the reaction mixture was added ethyl bromoacetate (0.8 mL), 

2 0 followed by stirring at room temperature for 1.5 hours. The reaction mixture was poured 
into water, followed by extraction with ethyl acetate. The organic layer was washed with 
water and saturated brine, and anhydrous magnesium sulfate and activated carbon were 
added thereto. The insoluble materials were separated by filtration and the filtrate was 
concentrated under reduced pressure. The residue was purified by basic silica gel column 

2 5 chromatography (hexane-ethyl acetate) to obtain ethyl [(3R)-4-{5-[(4-[3-fluoro-5-
(trifluoromethyl)phenyl] -5- {[(2R)-2-methylpyrrolidin-1 -yljmethyl} -1,3 -thiazol-2-
yl)carbamoyl]pyrazin-2-yl}-3-methylpiperazin-1-yl]acetate (11.0 g) as a solid. 

[0117] 
Preparation Example 26 

30 To a mixture of l-[4-hydroxy-3-(trifluoromethyl)phenyl]ethanone (1 g) and 
acetonitrile (10 mL) were added 1-bromopropane (0.9 mL), potassium carbonate (1.7 g), 
and tetrabutylammonium iodide (180 mg), followed by stirring at room temperature 
overnight. The insoluble materials were separated by filtration and the filtrate was 
concentrated under reduced pressure. The residue was purified by silica gel column 

35 chromatography (hexane-ethyl acetate) to obtain l-[4-propoxy-3-
(trifluoromethyl)phenyl]ethanone (1.2 g) as an oil. 

[0118] 
Preparation Example 27 
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To a mixture of copper iodide (I) (9.4 g) and diethyl ether (180 mL) was added 
dropwise methyllithium (about 1 M diethyl ether solution, 100 mL) at an internal 
temperature of 0°C to 5°C over 30 minutes, followed by stirring for 15 minutes. To the 
reaction mixture was added dropwise a solution of tert-butyl (2S)-2-({[(4-

5 methylphenyl)sulfonyl]oxy}methyl)pyrrolidine-l-carboxylate (7.0 g) in dichloromethane 
(30 mL) at an internal temperature of 5°C or lower over 20 minutes, followed by stirring at 
room temperature for 2.5 hours. To the reaction mixture was added dropwise a saturated 
aqueous ammonium chloride solution, followed by extraction with ethyl acetate. The 
organic layer was dried over anhydrous sodium sulfate and then concentrated under 

10 reduced pressure. The residue was purified by silica gel column chromatography 
(hexane-ethyl acetate) to obtain tert-butyl (2R)-2-ethylpyrrolidine-l-carboxylate (3.5 g) as 
an oil. 

[0119] 
Preparation Example 28 

15 A mixture of tert-butyl (2R)-2-methylpiperazine-1 -carboxylate (3.0 g), N,N-
dimethylformamide (30 mL), ethyl bromoacetate (2 mL), and potassium carbonate (5.0 g) 
was stirred at room temperature for 1 hour. To the reaction mixture was added ethyl 
acetate, followed by washing with water and saturated brine. The organic layer was dried 
over anhydrous magnesium sulfate and then concentrated under reduced pressure. The 

2 0 residue was purified by silica gel column chromatography (chloroform-methanol) to obtain 
tert-butyl (2R)-4-(2-ethoxy-2-oxoethyl)-2-methylpiperazine-l -carboxylate (4.0 g) as an oil. 

[0120] 
Preparation Example 29 
To a mixture of 5-chloro-N-[4-(4-chlorothiophen-2-yl)-l,3-thiazol-2-yl]pyrazine-

2 5 2-carboxamide (25.0 g) and N-methylpyrrolidone (150 mL) were added N,N-
diisopropylethylamine (50 mL) and ethyl 3-[(2S)-2-methylpiperazin-l-yl]propanoate 
dihydrochloride (21.2 g), followed by stirring at 60°C for 1.5 hours. The reaction mixture 
was cooled to room temperature, and ethyl acetate and water were added thereto, followed 
by extraction with ethyl acetate. The organic layer was washed with water and saturated 

3 0 brine, and anhydrous magnesium sulfate and activated carbon were added thereto. The 
insoluble materials were separated by filtration and the filtrate was concentrated under 
reduced pressure. The residue was purified by silica gel column chromatography 
(chloroform-ethyl acetate). The obtained compound was mixed with diisopropyl ether 
(40 mL) and hexane (120 mL), followed by stirring at room temperature for 15 minutes. 

35 The solid was collected by filtration to obtain ethyl 3-[(2S)-4-(5-{[4-(4-chlorothiophen-2-
yl)-l,3-thiazol-2-yl]carbamoyl}pyrazin-2-yl)-2-methylpiperazin-l-yl]propanoate (29.7 g) 
as a solid. 

[0121] 
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Preparation Example 30 
To a mixture of l-[3-fluoro-5-(trifluoromethyl)phenyl]ethanone (78 g) and 

tetrahydrofuran (625 mL) was added phenyltrimethylammonium tribromide (143 g), 
followed by stirring at room temperature for 1 hour. The insoluble materials were 

5 separated by filtration and the filtrate was concentrated under reduced pressure. 
The obtained compound and ethanol (625 mL) were mixed, and thiourea (35 g) 

was added thereto, followed by stirring at 65°C to 75°C for 2 hours. The reaction mixture 
was ice-cooled, and water (625 mL) was added thereto. To the mixture was added a 1 M 
sodium hydroxide (600 mL), followed by stirring for 30 minutes. The solid was collected 

10 by filtration, and ethanol (30% aqueous, 600 mL) was added thereto and dissolved at 76°C. 
The obtained solution was cooled to room temperature and stirred overnight. The mixture 
was ice-cooled and stirred for 2 hours, and then the precipitated solid was collected by 
filtration to obtain 4-[3-fluoro-5-(trifluoromethyl)phenyl]-l,3-thiazol-2-amine (56.9 g) as a 
solid. 

15 [0122] 
Preparation Example 31 
To a mixture of l-(4-bromothiophen-2-yl)ethanone (20 g) and N-

methylpyrrolidone (400 mL) were added sodium trifluoroacetate (140 g) and copper iodide 
(I) (100 g), followed by stirring at 200°C for 2.5 hours. The reaction mixture was cooled 

2 0 to room temperature, water and ethyl acetate were added thereto, and the insoluble 
materials were separated by filtration over Celite. The organic layer of the filtrate was 
separated, washed with water and saturated brine, dried over anhydrous magnesium 
sulfate, and then concentrated under reduced pressure. The residue was purified by silica 
gel column chromatography (hexane-ethyl acetate) and purified by basic silica gel column 

2 5 chromatography (hexane-ethyl acetate) to obtain l-[4-(trifluoromethyl)thiophen-2-
yl]ethanone (4.1 g) as an oil. 

[0123] 
Preparation Example 32 
To a mixture ofN,6-dimethoxy-N-methyl-5-(trifluoromethyl)nicotinamide (3.7 g) 

3 0 and tetrahydrofuran (40 mL) was added methylmagnesium bromide (3 M tetrahydrofuran 
solution, 7 mL) under ice-cooling, followed by stirring for 1 hour. To the reaction 
mixture was added a saturated aqueous ammonium chloride solution, followed by 
extraction with ethyl acetate. The organic layer was dried over anhydrous magnesium 
sulfate and then concentrated under reduced pressure. The residue was purified by silica 

35 gel column chromatography (hexane-ethyl acetate) to obtain l-[6-methoxy-5-
(trifluoromethyl)pyridin-3-yl]ethanone (3.0 g) as an oil. 

[0124] 
Preparation Example 33 
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A mixture of l-(3,5-dichloro-4-hydroxyphenyl)ethanone (10.0 g), N,N-
dimethylformamide (100 mL), potassium carbonate (8.1 g), and methyl iodide (6.1 mL) 
was stirred at room temperature overnight. To the reaction mixture was added water, 
followed by extraction with ethyl acetate. The organic layer was washed with 1 M 

5 hydrochloric acid and saturated brine, and dried over anhydrous magnesium sulfate. The 
mixture was filtered using a basic silica gel and the filtrate was concentrated under reduced 
pressure to obtain l-(3,5-dichloro-4-methoxyphenyl)ethanone (7.6 g) as a solid. 

[0125] 
Preparation Example 34 

10 To a mixture of ethyl 6-methoxy-5-(trifluoromethyl)nicotinate (5.5 g) and ethanol 
(40 mL) were added a 3 M aqueous sodium hydroxide solution (40 mL), followed by 
stirring at 60°C for 30 minutes. The reaction mixture was cooled to room temperature 
and concentrated under reduced pressure. To the residue was added 1 M hydrochloric 
acid (120 mL) and the mixture was stirred for 1 hour. The precipitated solid was 

15 collected by filtration to obtain 6-methoxy-5-(trifluoromethyl)nicotinic acid (4.4 g) as a 
solid. 

[0126] 
Preparation Example 35 
A mixture of 5-bromo-2-methoxy-3-(trifluoromethyl)pyridine (7.8 g), palladium 

2 0 acetate (II) (170 mg), 1,1 '-bis(diphenylphosphino)ferrocene (840 mg), N,N-
diisopropylethylamine (10 mL), ethanol (80 mL), and N,N-dimethylformamide (80 mL) 
was stirred at 90°C for 19 hours under a carbon monoxide atmosphere. The reaction 
mixture was cooled to room temperature, and poured into water (500 mL) and ethyl acetate 
(500 mL), followed by stirring for 30 minutes. The organic layer was separated, washed 

2 5 with water and saturated brine, dried over anhydrous sodium sulfate, and then concentrated 
under reduced pressure. The residue was purified by silica gel column chromatography 
(hexane-ethyl acetate) to obtain ethyl 6-methoxy-5-(trifluoromethyl)nicotinate (5.5 g) as a 
solid. 

[0127] 
3 0 Preparation Example 36 

2-Methoxy-3-(trifluoromethyl)pyridine (8 g), l,3-dibromo-5,5-
dimethylimidazolidine-2,4-dione (17 g), and trifluoroacetic acid (32 mL) were mixed, 
followed by stirring at room temperature for 22 hours. The reaction mixture was 
concentrated under reduced pressure, and to the residue was added diisopropyl ether. The 

3 5 precipitated solid was separated by filtration and the filtrate was concentrated under 
reduced pressure. The residue was purified by silica gel column chromatography 
(hexane-ethyl acetate) to obtain 5-bromo-2-methoxy-3-(trifluoromethyl)pyridine (9.4 g) as 
an oil. 
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[0128] 
Preparation Example 37 
To a mixture of l-[4-hydroxy-3-(trifluoromethyl)phenyl]ethanone (1 g) and 

tetrahydrofuran (10 mL) were added 2-propanol (0.46 mL), a 40% diethylazodicarboxylate 
5 solution in toluene (2.3 mL) and triphenylphosphine (1.6 g), followed by stirring at room 

temperature overnight. The reaction mixture was concentrated under reduced pressure 
and the residue was purified by silica gel column chromatography (hexane-ethyl acetate) to 
obtain l-[4-isopropoxy-3-(trifluoromethyl)phenyl]ethanone (1.0 g) as an oil. 

[0129] 
10 Preparation Example 38 

A mixture of l-[4-chloro-3-(trifluoromethyl)phenyl]ethanone (1.0 g), 
cyclopropylboronic acid (780 mg), dicyclohexyl (2',6'-dimethoxybiphenyl-2-yl)phosphine 
(185 mg), tripotassium phosphate (3.0 g), palladium acetate (II) (51 mg), toluene (10 mL), 
and water (1 mL) was stirred at 100°C for 3 hours under an argon atmosphere. The 

15 reaction mixture was cooled to room temperature, ethyl acetate and water were added 
thereto, and the insoluble materials were separated by filtration. The filtrate was 
extracted with ethyl acetate and the organic layer was washed with saturated brine, dried 
over anhydrous magnesium sulfate, and then concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography (hexane-ethyl acetate) to obtain 

2 0 1 - [4-cyclopropyl-3 -(trifluoromethyl)phenyl]ethanone (1.0 g) as an oil. 
[0130] 
Preparation Example 39 
To a mixture of l-(4-bromothiophen-2-yl)ethanone (9.4 g), toluene (200 mL) and 

water (100 mL) were added cyclopropylboronic acid (12.0 g), tetrakis(triphenylphosphine) 
2 5 palladium (0) (5.34 g), cesium carbonate (73.6 g), and tri-tert-butylphosphine (2.3 mL), 

followed by stirring at 80°C for 3 hours. The reaction mixture was filtrated over Celite, 
and to the filtrate were added water and diethyl ether. The organic layer was separated, 
dried over anhydrous magnesium sulfate, and then concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography (hexane-ethyl acetate) to 

3 0 obtain l-(4-cyclopropylthiophen-2-yl)ethanone (6.7 g) as an oil. 
[0131] 
Preparation Example 40 
A mixture of 3-bromo-5-(trifluoromethyl)benzoic acid (10.0 g), thionylchloride 

(40 mL), and N,N-dimethylformamide (1 droplet) was stirred at 80°C for 2 hours. The 
3 5 reaction mixture was concentrated under reduced pressure, followed by carrying out a 

concentration operation with toluene twice and then drying under reduced pressure. 
To a mixture of toluene (150 mL) and magnesium chloride (3.6 g) were added 

dimethyl malonate (5.1 mL) and triethylamine (12 mL), followed by stirring at room 



54 

temperature for 1.5 hours. To the reaction mixture was first added dropwise a mixture of 
the obtained compound and toluene (50 mL) under stirring, followed by stirring at room 
temperature for 18 hours. To the reaction mixture was added 6 M hydrochloric acid (50 
mL), and then water (300 mL) was added thereto, followed by extraction with ethyl 

5 acetate. The organic layer was washed with saturated brine, dried over anhydrous 
magnesium sulfate, and then concentrated under reduced pressure. The residue was 
mixed with dimethylsulfoxide (50 mL) and water (5 mL), followed by stirring at 160°C for 
1 hour. The reaction mixture was cooled to room temperature, and water (300 mL) was 
added thereto, followed by extraction with ethyl acetate. The organic layer was washed 

10 with water and saturated brine, dried over anhydrous magnesium sulfate, and then 
concentrated under reduced pressure to obtain l-[3-bromo-5-
(trifluoromethyl)phenyl]ethanone (10.0 g) as an oil. 

[0132] 
Preparation Example 41 

15 To a mixture of zinc powder (2.0 g), cobalt bromide (II) (600 mg), and acetonitrile 
(30 mL) was added trifluoroacetic acid (0.15 mL) under an argon atmosphere, followed by 
stirring at room temperature for 15 minutes. To the reaction mixture were added 5-
bromo-l-fluoro-2-methoxy-3-(trifluoromethyl)benzene (5.0 g) and acetic anhydride (2.1 
mL), followed by stirring at room temperature for 17 hours. To the reaction mixture was 

2 0 added 1 M hydrochloric acid (30 mL), followed by extraction with diethyl ether. The 
organic layer was washed with water and saturated brine, and concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography (hexane-diethyl 
ether) to obtain l-[3-fluoro-4-methoxy-5-(trifluoromethyl)phenyl]ethanone (1.6 g) as an 
oil. 

25 [0133] 
Preparation Example 42 
To a mixture of l-[4-hydroxy-3-(trifluoromethyl)phenyl]ethanone (3.0 g), N,N-

dimethylformamide (36 mL), and water (3.6 mL) were added sodium 
chloro(difluoro)acetate (5.8 g) and cesium carbonate (7.2 g), followed by stirring at 100°C 

30 for 3 hours. To the reaction mixture was added water, followed by extraction with ethyl 
acetate. The organic layer was washed with water and saturated brine, and concentrated 
under reduced pressure. The residue was purified by silica gel column chromatography 
(hexane-ethyl acetate). To a mixture of the obtained compound (3.8 g) and 
tetrahydrofuran (50 mL) was added phenyltrimethylammonium tribromide (5.7 g), 

3 5 followed by stirring at room temperature for 45 minutes. The precipitated insoluble 
materials were separated by filtration and the filtrate was concentrated under reduced 
pressure. To a mixture of the residue and ethanol (50 mL) was added thiourea (1.5 g), 
followed by stirring at 80°C for 2 hours. The reaction mixture was cooled to room 
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temperature, and water (30 mL) and a 1 M aqueous sodium hydroxide solution (30 mL) 
were added thereto, followed by extraction with ethyl acetate. The organic layer was 
washed with saturated brine, dried over anhydrous magnesium sulfate, and then 
concentrated under reduced pressure. To the residue was added diisopropyl ether and 

5 hexane, and the generated solid was collected by filtration to obtain 4-[4-
(difluoromethoxy)-3-(trifluoromethyl)phenyl]-l,3-thiazol-2-amine (3.5 g) as a solid. 

[0134] 
Preparation Example 43 
To a mixture of 5-chloro-N-(4-[4-ethoxy-3-(trifluoromethyl)phenyl]-5-{[(2R)-2-

10 methylpyrrolidin-1 -yljmethyl}-1,3-thiazol-2-yl)pyrazine-2-carboxamide (407 mg) and N-
methylpyrrolidone (6 mL) were added tert-butyl (3R)-3-methylpiperazine-l -carboxylate 
(400 mg) and N,N-diisopropylethylamine (0.7 mL), followed by stirring at 80°C for 4 
hours. The reaction mixture was cooled to room temperature, and water was added 
thereto, followed by extraction with ethyl acetate. The organic layer was dried over 

15 anhydrous magnesium sulfate and then concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography (hexane-ethyl acetate). 

A mixture of the obtained compound, hydrogen chloride (4 M dioxane solution, 6 
mL), and methanol (2 mL) was stirred at room temperature for 4 hours. To the reaction 
mixture was added ethyl acetate (20 mL), and the solid was collected by filtration to obtain 

2 0 N-(4- [4-ethoxy-3 -(trifluoromethyl)phenyl] -5- {[(2R)-2-methylpyrrolidin-1 -yljmethyl} -1,3-
thiazol-2-yl)-5 - [(2R)-2-methylpiperazin-1 -yl]pyrazine-2-carboxamide trihydrochloride 
(623 mg) as a solid. 

[0135] 
Preparation Example 44 

25 To a mixture of tert-butyl (2S)-2-(hydroxymethyl)pyrrolidine-l -carboxylate (17 g), 
triethylamine (17.7 mL), 1-methyl-lH-imidazole (10.1 mL), and dichloromethane (255 
mL) was added p-toluenesulfonyl chloride (17.7 g) under ice-cooling, followed by stirring 
at the same temperature for 1 hour. To the reaction mixture was added water, followed by 
extraction with dichloromethane. The organic layer was washed with saturated brine, 

3 0 dried over anhydrous sodium sulfate, and then concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography (hexane-ethyl acetate) to obtain 
tert-butyl (2S)-2-({ [(4-methylphenyl)sulfonyl]oxy}methyl)pyrrolidine-l-carboxylate (29.5 
g) as an oil. 

[0136] 
3 5 Preparation Example 45 

A mixture of tert-butyl (3 S)-3-methylpiperazine-l-carboxylate (5 g), ethyl acrylate 
(7.2 mL), and ethanol (15 mL) was heated and refluxed for 24 hours. The reaction 
mixture was concentrated under reduced pressure, and to the residue was added diethyl 
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ether, followed by extraction with 1 M hydrochloric acid. The aqueous layer was 
alkalified to pH 8 by the addition of a 1 M aqueous sodium hydroxide solution and sodium 
hydrogen carbonate, and extracted with ethyl acetate. The organic layer was dried over 
anhydrous sodium sulfate and then concentrated under reduced pressure. The residue was 

5 purified by silica gel column chromatography (chloroform-methanol) to obtain tert-butyl 
(3S)-4-(3-ethoxy-3-oxopropyl)-3-methylpiperazine-l -carboxylate (7.5 g) as an oil. 

[0137] 
Example 1 
To a mixture of ethyl 3-[(2S)-4-(5-{[4-(4-chlorothiophen-2-yl)-5-{[(2R)-2-

10 methylpyrrolidin-1 -yljmethyl}-1,3-thiazol-2-yl]carbamoyl}pyrazin-2-yl)-2-
methylpiperazin-l-yl]propanoate (10.2 g), tetrahydrofuran (50 mL), and ethanol (50 mL) 
was added a 1 M aqueous sodium hydroxide solution (50 mL), followed by stirring at 50°C 
for 30 minutes. The reaction mixture was cooled to room temperature, and 1 M 
hydrochloric acid (50 mL) and water (100 mL) were added thereto, followed by extraction 

15 with chloroform. The organic layer was dried over anhydrous magnesium sulfate and 
then concentrated under reduced pressure. The residue was purified by silica gel column 
chromatography (chloroform-methanol) to obtain a solid (6.0 g) of 3-[(2S)-4-(5-{[4-(4-
chlorothiophen-2-yl)-5-{ [(2R)-2-methylpyrrolidin-1 -yl]methyl} -1,3-thiazol-2-
yl]carbamoyl}pyrazin-2-yl)-2-methylpiperazin-l-yl]propanoic acid. 

20 To a mixture of the obtained solid and tetrahydrofuran (100 mL) was added 
hydrogen chloride (4 M dioxane solution, 12 mL), and the mixture was concentrated under 
reduced pressure. To the residue were added acetonitrile (200 mL) and water (12 mL), 
followed by stirring at 70°C for 15 minutes, and then cooling at room temperature. To the 
mixture was added acetonitrile (100 mL), followed by stirring at room temperature for 1 

2 5 hour. The solid was collected by filtration and dried to obtain 3-[(2S)-4-(5-{ [4-(4-
chlorothiophen-2-yl)-5 - {[(2R)-2-methylpyrrolidin-1 -yljmethyl} -1,3 -thiazol-2-
yl]carbamoyl}pyrazin-2-yl)-2-methylpiperazin-l-ylJpropanoic acid dihydrochloride (6.7 g) 
as a solid. 

[0138] 
3 0 Example 2 

Under an argon gas flow, to a mixture of ethyl 3-(4-{5-[(4-[3-bromo-5-
(trifluoromethyl)phenyl]-5- {[(2S)-2-isopropylpyrrolidin-1 -yljmethyl} -1,3-thiazol-2-
yl)carbamoyl]pyrazin-2-yl}piperazin-l-yl)propanoate (660 mg), zinc powder (30 mg), 
biphenyl-2-yl(di-tert-butyl)phosphine (60 mg), and N,N-dimethylacetamide (13 mL) were 

3 5 added zinc cyanide (160 mg) and palladium trifluoroacetate (II) (30 mg), followed by 
stirring at 100°C for 1 hour. The reaction mixture was cooled to room temperature, and 
ethyl acetate was added thereto. The organic layer was washed with saturated brine, dried 
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over anhydrous magnesium sulfate, and then concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography (hexane-ethyl acetate). 

To a mixture of the obtained compound (401 mg), ethanol (5 mL), and 
tetrahydrofuran (5 mL) was added a 1 M aqueous sodium hydroxide solution (3 mL), 

5 followed by stirring at 50°C for 30 minutes. The reaction mixture was concentrated 
under reduced pressure and the residue was purified by ODS column chromatography 
(acetonitrile-water). The obtained solid was mixed with hexane (20 mL) and diethyl ether 
(4 mL), and the solid was collected by filtration to obtain sodium 3-(4-{5-[(4-[3-cyano-5-
(trifluoromethyl)phenyl] -5- {[(2S)-2-isopropylpyrrolidin-1 -yljmethyl} -1,3 -thiazol-2-

10 yl)carbamoyl]pyrazin-2-yl }piperazin-1 -yl)propanoate (149 mg) as a solid. 
[0139] 
Example 3 
To a mixture of 5-chloro-N-(5-{[(2R)-2-methylpyrrolidin-l-yl]methyl}-4-[4-

(trifluoromethyl)thiophen-2-yl]-l,3-thiazol-2-yl)pyrazine-2-carboxamide (300 mg) andN-
15 methylpyrrolidone (6 mL) were added ethyl 3 -[(3R)-3-methylpiperazin-l-yl]propanoate 

dihydrochloride (500 mg) and N,N-diisopropylethylamine (0.64 mL), followed by stirring 
at 90°C for 2 hours. The reaction mixture was cooled to room temperature, diluted with 
ethyl acetate, and washed with water and saturated brine. The organic layer was dried 
over anhydrous magnesium sulfate and concentrated under reduced pressure. The residue 

2 0 was purified by basic silica gel column chromatography (hexane-ethyl acetate). 
To a mixture of the obtained compound, ethanol (6 mL), and tetrahydrofuran (6 

mL) was added a 1 M aqueous sodium hydroxide solution (3.5 mL), followed by stirring at 
60°C for 30 minutes. The reaction mixture was cooled to room temperature and 
concentrated under reduced pressure. The residue was purified by ODS column 

2 5 chromatography (acetonitrile-0.1% aqueous formic acid solution) to obtain a solid (204 
mg). To a mixture of the obtained solid and ethyl acetate was added hydrogen chloride (4 
M ethyl acetate solution, 0.25 mL). The reaction mixture was concentrated under reduced 
pressure to obtain 3-[(3R)-3-methyl-4-{5-[(5-{[(2R)-2-methylpyrrolidin-l-yl]methyl}-4-
[4-(trifluoromethyl)thiophen-2-yl]-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl}piperazin-1 -

30 yl]propanoic acid dihydrochloride (155 mg) as a solid. 
[0140] 
Example 4 
To a mixture of 5-chloro-N-(5-{[(2R)-2-methylpiperidin-l-yl]methyl}-4-[3-

methyl-5-(trifluoromethyl)phenyl]-l,3-thiazol-2-yl)pyrazine-2-carboxamide (300 mg) and 
3 5 N-methylpyrrolidone (6 mL) were added ethyl 3-(piperazin-l-yl)propanoate 

dihydrochloride (250 mg) and N,N-diisopropylethylamine (0.7 mL), followed by stirring at 
80°C for 2 hours. The reaction mixture was cooled to room temperature, and water and 
ethyl acetate were added thereto. The organic layer was separated, washed with water 
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and saturated brine, dried over anhydrous magnesium sulfate, and then concentrated under 
reduced pressure. The residue was purified by silica gel column chromatography 
(hexane-ethyl acetate). 

To a mixture of the obtained residue, ethanol (5 mL), and tetrahydrofuran (5 mL) 
5 was added a 1 M aqueous sodium hydroxide solution (3 mL), followed by stirring at 50°C 

for 30 minutes. The reaction mixture was cooled to room temperature and concentrated 
under reduced pressure. The residue was purified by ODS column chromatography 
(acetonitrile-water) to obtain a solid (298 mg). The obtained solid was mixed with 
hexane (10 mL) and diethyl ether (2 mL), and the solid was collected by filtration to obtain 

10 sodium 3-(4-{5-[(5-{[(2R)-2-methylpiperidin-l-yl]methyl}-4-[3-methyl-5-
(trifluoromethyl)phenyl] -1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperazin-1-
yl)propanoate (284 mg) as a solid. 

[0141] 
Example 5 

15 A mixture of ethyl 3-[(2R)-4-(5-{ [5-(acetoxymethyl)-4-(4-chlorothiophen-2-yl)-
l,3-thiazol-2-yl]carbamoyl}pyrazin-2-yl)-2-methylpiperazin-l-yl]propanoate (200 mg), 
dimethylamine (2M tetrahydrofuran solution, 2 mL), and N-methylpyrrolidone (4 mL) was 
stirred at 80°C for 3 hours. The reaction mixture was cooled to room temperature, diluted 
with ethyl acetate, and washed with water and saturated brine. The organic layer was 

2 0 dried over anhydrous magnesium sulfate and then concentrated under reduced pressure. 
The residue was purified by basic silica gel column chromatography (hexane-ethyl acetate) 
and purified by silica gel column chromatography (hexane-ethyl acetate). The obtained 
compound was mixed with ethanol (2 mL) and tetrahydrofuran (2 mL), and a 1 M aqueous 
sodium hydroxide solution (1 mL) was added thereto, followed by stirring at room 

2 5 temperature for 1 hour. To the reaction mixture were added 1 M hydrochloric acid (1 mL) 
and water, the mixture was extracted with chloroform/isopropanol, and the organic layer 
was washed with water and saturated brine. The organic layer was dried over anhydrous 
magnesium sulfate and then concentrated under reduced pressure. To a mixture of the 
obtained compound and ethyl acetate was added hydrogen chloride (4 M ethyl acetate 

3 0 solution, 1 mL). The reaction mixture was concentrated under reduced pressure, and to 
the residue was added ethyl acetate. The solid was collected by filtration to obtain 3-
{(2R)-4- [5 -({ 4-(4-chlorothiophen-2-yl)-5- [(dimethylamino)methyl] -1,3 -thiazol-2-
yl}carbamoyl)pyrazin-2-yl]-2-methylpiperazin-l-yl}propanoic acid dihydrochloride (33 
mg) as a solid. 

35 [0142] 
Example 6 
A mixture of ethyl 3-[4-(5-{[4-(4,5-dimethylthiophen-2-yl)-l,3-thiazol-2-

yl]carbamoyl}pyrazin-2-yl)piperazin-l-yl]propanoate (400 mg), (2R)-2-methylpyrrolidine 
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(273 mg), a 36% aqueous formaldehyde solution (0.5 mL), and acetic acid (8 mL) was 
stirred at 60°C for 1.5 hours. The reaction mixture was cooled to room temperature and 
concentrated under reduced pressure. To the residue was added a saturated aqueous 
sodium hydrogen carbonate solution, followed by extraction with ethyl acetate. The 
organic layer was dried over anhydrous magnesium sulfate and then concentrated under 
reduced pressure. The residue was purified by basic silica gel column chromatography 
(hexane-ethyl acetate). 

To a mixture of the obtained compound (452 mg), ethanol (4 mL), and 
tetrahydrofuran (4 mL) was added a 1 M aqueous sodium hydroxide solution (4 mL), 
followed by stirring at 50°C for 1 hour. The reaction mixture was cooled to room 
temperature, and 1 M hydrochloric acid (4 mL) and water were added thereto. The 
mixture was extracted from chloroform/isopropanol/tetrahydrofuran, and the organic layer 
was dried over anhydrous magnesium sulfate and then concentrated under reduced 
pressure. To a mixture of the obtained compound and tetrahydrofuran (20 mL) was added 
hydrogen chloride (4 M dioxane solution, 2 mL). The mixture was concentrated under 
reduced pressure, and to the residue was added diethyl ether (20 mL). The solid was 
collected by filtration to obtain 3-[4-(5-{[4-(4,5-dimethylthiophen-2-yl)-5-{[(2R)-2-
methylpyrrolidin-1 -yljmethyl} -1,3 -thiazol-2-yl] carbamoyl }pyrazin-2-yl)piperazin-1 -
yl]propanoic acid trihydrochloride (440 mg) as a solid. 

[0143] 
Example 7 
To a mixture of N-(4-[4-ethoxy-3-(trifluoromethyl)phenyl]-5-{[(2R)-2-

methylpyrrolidin-1 -yljmethyl} -1,3 -thiazol-2-yl)-5- [(2R)-2-methylpiperazin-1 -yljpyrazine-
2-carboxamide trihydrochloride (300 mg) and N,N-dimethylformamide (5 mL) were added 
potassium carbonate (300 mg) and ethyl 3-bromopropanoate (0.25 mL), followed by 
stirring at 60°C for 1.5 hours. Thereafter, to the reaction mixture were added potassium 
carbonate (300 mg) and ethyl 3-bromopropanoate (0.25 mL), followed by stirring at 60°C 
for 1.5 hours. Again, to the reaction mixture were added potassium carbonate (300 mg) 
and ethyl 3-bromopropanoate (0.25 mL), followed by stirring at 60°C for 1 hour. The 
reaction mixture was cooled to room temperature, and water was added thereto, followed 
by extraction with ethyl acetate. The organic layer was washed with saturated brine, 
dried over anhydrous magnesium sulfate, and then concentrated under reduced pressure. 
The residue was purified by basic silica gel column chromatography (hexane-ethyl 
acetate). 

To a mixture of the obtained compound (151 mg), tetrahydrofuran (2 mL), and 
ethanol (2 mL) was added a 1 M aqueous sodium hydroxide solution (1 mL), followed by 
stirring at 50°C for 30 minutes. The reaction mixture was cooled to room temperature, 
and 1 M hydrochloric acid (1 mL) and water (15 mL) were added thereto, followed by 
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extracted with chloroform/isopropanol. The organic layer was dried over anhydrous 
magnesium sulfate and then concentrated under reduced pressure. To a mixture of the 
obtained compound and tetrahydrofuran (10 mL) was added hydrogen chloride (4 M 
dioxane solution, 2 mL). The reaction mixture was concentrated under reduced pressure, 

5 and to the residue was added diethyl ether. The solid was collected by filtration to obtain 
3 - [(3 R)-4- {5 - [(4- [4-ethoxy-3 -(trifluoromethyl)phenyl] -5 - {[(2R)-2-methylpyrrolidin-1 -
yljmethyl} -1,3 -thiazol-2-yl)carbamoyl]pyrazin-2-yl} -3 -methylpiperazin-1 -yljpropanoic 
acid trihydrochloride (142 mg) as a solid. 

[0144] 
10 Example 8 

To a mixture of N-(4-[4-ethoxy-3-(trifluoromethyl)phenyl]-5-{[(2R)-2-
methylpyrrolidin-1 -yljmethyl} -1,3 -thiazol-2-yl)-5 - [(2R)-2-methylpiperazin-1 -yljpyrazine-
2-carboxamide trihydrochloride (381 mg) and N,N-dimethylformamide (8 mL) was added 
potassium carbonate (390 mg), followed by stirring at room temperature for 10 minutes. 

15 To the reaction mixture was added ethyl bromoacetate (0.09 mL), followed by stirring at 
room temperature for 1.5 hours. To the reaction mixture was added ethyl bromoacetate 
(0.09 mL), followed by stirring at room temperature for 30 minutes. To the reaction 
mixture was added water, followed by extraction with ethyl acetate. The organic layer 
was washed with saturated brine, dried over anhydrous magnesium sulfate, and then 

2 0 concentrated under reduced pressure. The residue was purified by basic silica gel column 
chromatography (hexane-ethyl acetate). 

To a mixture of the obtained compound (211 mg), tetrahydrofuran (3 mL), and 
ethanol (3 mL) was added a 1 M aqueous sodium hydroxide solution (1.5 mL), followed 
by stirring at 50°C for 30 minutes. The reaction mixture was cooled to room temperature, 

2 5 and 1 M hydrochloric acid (1.5 mL) and water (15 mL) were added thereto, followed by 
extraction with chloroform/isopropanol. The organic layer was dried over anhydrous 
magnesium sulfate and then concentrated under reduced pressure. The residue was mixed 
with tetrahydrofuran (10 mL), and hydrogen chloride (4 M dioxane solution, 2 mL) was 
added thereto. The mixture was concentrated under reduced pressure, and to the residue 

3 0 was added diethyl ether. The solid was collected by filtration to obtain [(3R)-4-{5-[(4-[4-
ethoxy-3 -(trifluoromethyl)phenyl]-5- {[(2R)-2-methylpyrrolidin-1 -yljmethyl} -1,3 -thiazol-
2-yl)carbamoyl]pyrazin-2-yl}-3-methylpiperazin-1-yl]acetic acid trihydrochloride (185 
mg). 

[0145] 
3 5 Example 9 

To a mixture of 5-[(diethylamino)methyl]-4-[3-fluoro-5-(trifluoromethyl)phenyl]-
l,3-thiazol-2-amine (820 mg), triethylamine (2 mL), and cyclopentylmethyl ether (16 mL) 
was added 5-chloropyrazine-2-carbonylchloride (590 mg), followed by stirring at room 
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[0147] 
The compounds of Preparation Examples and Examples shown in Tables below 

were produced in the same manner as the methods in Preparation Examples or Examples as 
described above. 

5 
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[0148] 
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[0149] 
[Table 6] 

PEx Structure 

6 
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[0150] 
[Table 7] 

PEx Structure 
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[0151] 
[Table 8] 

PEx Structure 
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[0152] 
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[0153] 
[Table 10 

PEx Structure 
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[0154] 
[Table 11] 

PEx Structure 
0 
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[0155] 
[Table 12 

PEx Structure 

41 

0 

1Me 

CF3 

42 

\\ /)—NH, 

FAO-V 
CF3 

43 

J'16 3HCI 

N-v 
V-S H Me-

| />—N N=\ )—s 
rj^r^-N /)—N NH 
1 J 0 N N—' 

EtO^f 
CF3 

44 9-0TS 
Boc 

45 

Me 

Boc-N/ YI-A OEt w M 
0 

46 

Me 

VSs H Jl /)—N N=\ CIYV^N Mx ^ci 
1 J 0 

MeO^f^ 
CI 



71 

[0156] 
[Table 13 

PEx Structure 
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[0157] 
[Table 14 

PEx Structure 
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[0158] 
[Table 15] 

PEx Structure 
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[0159] 
[Table 16 

PEx Structure 
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[0160] 
[Table 17 

PEx Structure 
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[0161] 
fTable 181 

PEx 
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[0163] 
Table 201 

PEx Structure 
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[0164] 
[Table 21 

PEx 
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[0165] 
[Table 22] 

PEx Structure 
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[0166] 
[Table 23 

PEx Structure 
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[0167] 
[Table 24] 

PEx Structure 
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[0168] 
[Table 25] 

PEx Structure 
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[0169] 
[Table 26] 

PEx Structure 
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[Table 27] 

PEx Structure 
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[0171] 
[Table 28 

PEx Structure 

112 

iPr 

Rr 1 ̂ NH2 

CF3 

113 

Me 

ck. 
P jl )} NH2 

^YY-N 

CF3 

114 

iPr 
N~A 

Et r"S 
p Jl /^NH2 ^YV^N 

CF3 

115 

iBux 

N~A 
PMe' YVNH2 

CF3 



87 

[0172] 
[Table 29] 

PEx Structure 
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[0173] 
Table 30] 

PEx Structure 
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[0174] 
Table 31 

PEx Structure 
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[0175] 
[Table 32 

PEx Structure 
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CF3 

132 

Et 

ck, ^ VSx H 

LJ 0 

CF3 

133 

Me 

ck Ny ys H v/» v«. KJ o 
CF3 

134 

nPr 

N-V 
^ Vsx H 1 /)—N 

N ^Me 

MeoV 
CF3 
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[0176] 
[Table 33] 

PEx Structure 

135 

Me 

Ny VSs H 
II />-N 

^Me 
JLJ 0 

cPry 
CF3 

136 

Me 

6A N/ VS. H JL ^N\ V^r N ^Me 
X^J o 

MeO^f^ 
CF3 

137 

Me 

6A,S ^ VS\ H 
F JL ^N\ ̂

~Me 

A^1 0 
MeO^Y 

CI 

138 

Me 

6A Ny ys H 
Jl /^N 

F ri^T^N )^Me X AJ o 
CF3 
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[0177] 
Table 34] 

PEx Structure 

139 

Me 

N/ VS, H Jl -VN 
rj^V^N ^Me 

nPrO^-f^ ° 
CF3 

140 

nPr 

6A V Vs H 
F C ^ JL Y^~r N ^Me KJ ° 

141 

iPr 

6A Vs H 
F C ^ JL "^N\ 3 N </ Me 

KJ 0 

142 

Me 

ck V ys H 
F C JL 

KJ 0 

143 

Me 

rC — VS\ H 

\J 0 

CF3 
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[0178] 
Table 35] 

PEx Structure 

144 

Me 

Br 
N ^Me KJ ° 

CF3 

145 

iPr 

6A, k~/ Vs, H 
Dr Jl N 

n^r'N kMe 
IJ 0 

CF3 

146 

Me 

Ck N ys H 
F I N 

n^r N VMe 
K<J 0 

CF3 

147 

Me 

- V-S M Me JT 
Yr N ^~Me 
KJ 0 

CF3 



94 

[0179] 
[Table 36] 

PEx Structure 

148 

iPr 
N—\ 

B irsyH 
F ^ X N\ ̂

~Me HJ o 
CF3 

149 

iBu^ 
N~\ o Me VVij F X N\ ̂Me 

KJ o 
CF3 

150 

cPr—\ 

P M.' > va 
^Me 

KJ 0 
CF3 

151 

Et 

6A W V-S H Me 0 
f /)—N N=\ r-( 

CI-V^V^ h\ /)—N OEt 
V_s 0 N N—' 

152 

iPr 
N—\ o iPr VVB F ^ X N\ 

N // Me 

0 

CF3 



[0180] 
[Table 371 

PEx Structure 

153 

iPr 
MeO 

W VSx H 

F JL ^N\ 
KJ o 

CF3 

154 

Me 

T y-s H 
P Me Jl >-N 

^Me ° 
CF3 

155 

CF, 

F ~ 
Y^r"N ^~Me 
LJ 0 

CF3 

156 

Me 

C< N-X e 
k-/ YSv H F c JL ^N\ 3 YV^N ^Me 
JLJ 0 

157 

AcO^. 
Vs\ H 

"•Y^LN^VM. 
KJ o 

OCF3 
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[0181] 
[Table 38] 

PEx Structure 

158 

AcO^, ^ YS\ H 
Jl />-N 

CI—^Me 

Vs o 

159 

AcO^ „ Vs H 
KJ 0 

CF3 

160 

AcO \-S H T >-N 
(i^f^ VMe 

ci^y 
CF3 

161 

AcO^, „ 
VS H 

F C J- \ 3 Y^r N ^Me 
^ 0 

162 

AC0>S^„ 
0Pr^jLN'^yMe 

KJ 0 

CF3 

163 

AC°-VS^H 

KJ o 
CF3 
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[0182] 
[Table 39] 

PEx Structure 

164 

AcO^ 
VS H 1 -VN 

Me A J 0 

CF3 

165 

AcO^ 
rsx H 

F 1 -VN 
XJ> o 

MeO^f^ 
CF3 

166 

AcO^ „ VS\ H 
F ^ JL 7^H V^T N kMe XJ ° 

MeO^f^ 
CI 

167 

ACO-A 
Vs\ H 

II /VN 
F Me 
X A J o F C> Y 

CF3 

168 

AcO—\ 
VSN H 

II />-N 

nPrO'y^ ° 
CF3 
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[0183] 
[Table 40] 

PEx Structure 

169 

AcO—\ Ys\ H 
Br . 1 N. 

if^r N ^Me 
0 

CF3 

170 

AcO^ „ Vs\ H 
Ck /X A- ^~N\ 

KJ 0 
CF3 

171 

AC0NS H ,Me 0Et 

D N=\ /—< /—i 
CI—^1 V1N\ /N 0 

\^s 0 N — 

172 

Me 

Vs V' ys H 
Jl />—N 

yMe F-V ° 
CF3 

173 

Me 

PI Jl /^NH2 

MeO^^p 
CI 
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[0184] 
[Table 41] 

PEx Structure 

174 

Me 

cks 
II />-NH2 

[f^l N 

EtO^f 
CF3 

175 

Et 

6-LS 
II /)—NH, 

[f^l N 
Eto'y^ 

CF3 

176 

Me 

CAS 
1 /)—NH2 

N 

iPrO'^f 
CF3 

177 

Et 

II /)—NH, 
A/^N 

iPrO^^f 
CF3 
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[0185] 
[Table 421 

PEx Structure 

178 

Me 

C/-Ls 
II ^—NH, 

Vs 

179 

Et 

CS-Ls 
II />-NH, 

Me-^r^N 
V-s 

180 

Me 

C^-ys 
l| /^NH, 

ci-/y^N 
s^ 

181 

Me 

II }—NH, 
cRr-vfV^N 

Vs 

182 

Me 

6"ys 
II />-NH, 

F CVT N 
3 Vs 



101 

[0186] 
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[0187] 
Table 44] 

PEx Structure 

188 

Et 

ck VSv H l| /)—N N=\ 
^—d /)— CI 

1 J 0 N 
MeO^f 

CF3 

189 

rfS, H Jl /)—N 
rj^^V^N ^Me JKJ ° 

CI^Y 
CF3 

190 

r\ H 
Jl /)—N 

rj^Y^N ^Me 
MeC^f ° 

CF3 

191 

rs\ H 

KJ 0 
OCF3 

192 
rsx H 

Jl /)—N 
ci—/^r"N ^Me 

Vs 0 

193 

rfs\ H 

Ck JL ^~ \ 
N ^Me KJ o 

CF3 
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[0188] 
[Table 45 

PEx Structure 

194 KJ 0 
CF3 

195 

rs\ H 
1 -^N 

rr-^V^N ^Me F-V ° 
CF3 

196 

I— S u 
[T )}—N 

if^l N KJ ° 
CF3 

197 

rs H 
[[ ))—N 

cPrYV^N }-Ue KJ 0 
CF3 

198 

ITS\ H 
ll —N 

kMe 

U 0 
CF3 

199 

rs\ H 
Jl /)—N 

rr^Y^N ^Me 

JKJ 0 
cPr^p 

CF3 
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[0189] 
Table 461 

PEx Structure 

200 

irs\ H 
F JL ^N\ 
XJ ° 

MeO^f 
CF3 

201 

rsx H JL ^N\ 
XJ 0 

MeO 
CI 

202 

rs\ H 
jl /)—N 

F ^ A A J o 
F 0 

CF3 

203 

[fS\ H 
Jl /)—N 

y Me 
A J o 

nPrO 
CF3 

204 

rs\ H 
II >-N 

^Me U 0 
CF3 

205 

rs\ H I '>~N 
N kCF3 

MeC^f ° 
CI 



105 

[0190] 
Table 47] 

PEx Structure 

206 

rfS H [1 
FJC^/^/^N y-CF. 

XJ 0 
EtO^^ 

207 

fS H Jl /)—N 
[f^| N ^CF3 

iPrO^f 
CF3 

208 

rs H 

H /}—N 
M N ^ cF3 ° 

209 CO 
LL O

 

iz
ô

 A
 o
 

210 
rs\ H 
II /)—N 

cPr^fT N ^CF3 Vs 0 

211 

rr-S H 

y N 
^CFj F3CA-S ° 

212 

rr-S H 

y ))—N 
/===f N ^ CF3 

Br^Vs 0 
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[0191] 
[Table 48] 

PEx Structure 

213 

lfSx H JL ^N\ 
NV^N ^"CF3 jJ 0 

MeO^f 
CF3 

214 

Me 

rV 
Ls Li Me 0 X /N=\ /) ^ CI—<^T^N ^-y K ,N 0Et 

Vs O x—' 

215 

Me 

CNNS H M\ P 
1 />—N N=\ ) \ / \ 

CI-—<(/^/"N ^^ // N N-^ OEt 
Vs 0 ^-N 

216 

Me 

CyN~\ s H Me 0 
fl /}—N N=\ }—\ V- OEt 

CI-YV^N y\yN ^ 
Vs 0 N—' 

217 

Me 

r< N—v 
^ V-S H ^Me 

f /)—N N=x r-i 
ci-^T N N\ /N^ 

Vs 0 N N—/ ^-OEt 
0 
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[0192] 
Table 491 

PEx Structure 

218 

rS H OEt 
I ̂ N N=\ /—\ r~i 

v—4, /)—N N— O 
CI—<L 0 N 

CI 

219 

rs H OEt 
II //—N N=\ /—\ /—^ 

/w^N }—{ /X-N N— 0 
rys o w 

220 

Me 

r< N-V 
^ V-S H vMe r /)—N N=\ /—< 

^^ // N\ /N~\ /0Et 
XJ 0 N — 

MeO J 0 
CF3 

221 

Me 

ck 
cikjCs^SwN=\ ^ _r? 

Ti^r N b~i //^N N 0Et 
l!J o N N—' 

CF3 

222 

Me 

—' WS H 
r, 1 /)—N N=\ /—OEt 

)/—<\ N N—1( 
\\J 0 N N—' Me 

CF3 
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[0193] 
Table 50; 

PEx Structure 

223 

Me 

ck k-y V-S H °v 
II /)—N N=\ /—\ V OEt 

YY^N ^—d k N N 
y o N v—7 

CF3 

224 

Me 

^ Vs H °v 
c „ 1 /)—N N=\ VOEt 

3 ^ ^"~N\ /N 
01 

225 

Me 

ck 
F ck^VT^V. ̂  -k 3 V^r ^ ^^ v—^ ^ Jl J 0 N x—' 

CI 

226 

Me 

C^N_A k--/ US H Me-
F Jl /)—N N=\ )—\ 

^—d ^—N N-Boc 
y o N N—7 

CF3 
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[0194] 



[0195] 
[Table 521 

PEx Structure 

232 

Me 

o 
L--V V-S H /—OEt 

F jl /)~N N=\ /—\ /— 
V<5%;TN r\ N 
l!J 0 N N—7 

CF3 

233 

Me 

CN>S „ 0 X ^N\ /N=\ /—\ /—^ 
v—vv v—N N— OEt 

IJ 0 
nPrO^^p 

CF3 

234 

Me 

C^N_\ V-s H ~Me 
J[ /)—N N=\ /—\ 

CI—<^/"N ^^ // N N-Boc 
Vs O N—/ 

235 

Me 

[Al-x 0 
W Vs H VOEt 

Jl /)—N N=v /—\ /— 
ri N y\ /N 
Cl 0 N — 



Ill 

[0196] 
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[0197] 
[Table 54] 

PEx Structure 

240 

iPr 

Us H .Me 0Et 

Br ^ X ^~H\ /N=\ /—^ ^ N hA /)-N 0 
U 0 N x—' 

CF3 

241 

iPr 

c5n \/ Us H Me OEt 
Br ^ X ^N\ /N=\ '—^ r~^ ^YY^N Wv y-U N— 0 

IJ 0 N X—' 
CF3 

242 

iPr 

CA L^/ US H Me, 0Et 

Br ^ X ^N\ /N==\ ^ 
Ti^T N Y\ /)-N 0 
liJ 0 N N—' 

CF3 

243 

iPr 

\/ Us H Me 0 
Rr 1 ,N=\ ) \ 
Y^r N y\ r l!J o N x—' 

CF3 
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[0198] 
[Table 55 

PEx Structure 

244 

Me 

^ N—y 
US H J^e OEt 

Br ^ JL N\ /N=\ '—^ ^ Ti^T N Y\ /)~N N ° 
U 0 N N—' 

CF3 

245 

Me 

N—\ 
\/ Us H Me OEt 

Rr ^ JL 7^N\ /N=\ ^—\ /—i 
Ti^r N />-N 0 
IN 0 N x—7 

CF3 

246 

r--S M Me 0 JL 7^N\ /N=\ /—^ ^ ci-/^r N y~i -y H ,N °Et 

Vs 0 N — 

247 

Me 

N—* k-/ VSx H Me, P 
F /X JL ^N\ /N=\ 7 \ \ —4, /)—N N— OEt 
HJ O N N—7 

CF3 
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[0199] 
Table 561 

PEx Structure 

248 

Me 

Uy \ s u 0 

F JL /N=\ ' ^ $—d /)—N N— OEt 
IN 0 N N—' 

CF3 

249 

Me 

^ Vs, H l| />—N N=\ /—\ 
N^N )J—d /)—N 0 
JLJ 0 N N—' 

MeO^f OEt 
CF3 

250 

f^CF3 

f N 
s—( 

NH2 

251 

r"s 

PI Jl /) NH2 

CF3 



[0200] 
[Table 57] 

PEx Structure 

252 

rs 
II NhL 

r^i 1N 

CF3 

253 

F 

1^CF3 
N^\ 

H2N^V 

254 
Me0^yC^NH^ 

CF3 

255 

—S 
jl /^NH2 

OCF3 

256 F,C^JLN^NH' 
iPrO"U^ 

257 

r-S 
JL />-NH2 

3 N 

nPrO'"^^ 
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[0201] 
[Table 58] 

PEx Structure 

258 

r-S 
ll /) NH2 

CI 

259 

r-S 
P r X ^ NH2 

260 

rs 
F C ^ JL ^ NH-

cpr-^^ 

261 

r-s 

P II /)—NH, 
iP5*! N 

MeO'y^ 
CF3 

262 

r"S 

pi ^ Jl /^NH2 
UW^N 

MeO'^y 
CI 

263 

264 

r-S 
Jl NH2 cPr~Y^>-N 

CF3 
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[0202] 
Table 59] 

PEx Structure 

265 

.. jl /V~NH2 

CF3 

266 

rs 

Rr ^ X'^NH* 

CF3 

267 

/SV-NH, 
\\ " /-N 

V 
Me 

268 
l| /)—NH2 

STYH 
CI—f |J 

269 

r"s 

jl }—NH2 

cprAi 
270 

r-S 
[1 ^—NH2 

F3C-\3 

271 

r"S 

II /)—NH, 

Me^J 
Me 
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[0203] 
[Table 60] 

PEx Structure 

272 

r"S 

II />-NH, 
1N 

( / S 

273 

r"S 

I) —NH, 
ci-~<V^N 

rs 
CI 

274 

«VNH< 
/—N 

9 
Br 

275 

f| /)—NH2 

CF3 

276 

0 

cpr^Me 

CF3 

277 

MeV<\ Me yv-c 
Me s 0 

278 
c'YV^Me 
ci-^s 0 
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[0204] 
[Table 61] 

PEx Structure 

279 

0 
Me^y^e 

CF3 

280 

/Et 3HCI 

L 1 
^ V-S H Me-

f /)—N N=\ 
>-N NH 

I J 0 ^N N—' 
EtO^f 

CF3 

281 

Me 
A 3HCI 

wN_V-S H Me-. 
P }—N N=\ /—\ 

)/-\ /)—N NH 
1 J 0 N N—7 

iPrO^f 
CF3 

282 

»Et 3HCI 
MN-i 
^ V-S H Me-_ 

1 ))—N N=\ / \ 
|Py N /VN^NH 

iPrO'^p 
CF3 

283 

Me 

Boc-N7 ^N—v OEt w M 
0 
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[0205] 
[Table 62 

PEx Structure 

284 

Me 
/—( 

Boc-N N—\ OEt 
w M. 

0 

285 

Me 
) \ 

Boc-N N—\ OEt 

0 
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[0206] 
[Table 63] 

PEx PSyn Data 
1 PExl ESI+: 500, 502 
2 PEx2 APCI/ESI+: 488 

3 PEx3 
NMR-DMSO-d6: 7.55 (1H, d, J = 1.5Hz), 7.60 (1H, d, J = 
1.5Hz), 7.76 (1H, s), 8.98 (1H, d, J = 1.3Hz), 9.15 (1H, d, J = 
1.3Hz), 12.68 (1H, brs) 

4 PEx4 ESI+: 265 
5 PEx5 ESI+: 360 
6 PEx6 ESI+: 374 
7 PEx7 ESI+: 348 
8 PEx 8 ESI+: 564 
9 PEx9 ESI+: 201 

10 PEx 10 ESI+: 100 
11 PExll ESI+: 390 
12 PEx 12 ESI+: 418, 420 
13 PEx 13 ESI+: 377 
14 PEx 14 ESI+: 593, 595 
15 PExl 5 ESI+: 389 
16 PExl 6 ESI+: 402 
17 PEx 17 ESI+: 328 
18 PExl 8 ESI+: 618 
19 PEx 19 ESI+: 305 
20 PEx20 ESI+: 313, 315 
21 PEx21 ESI+: 664 
22 PEx22 ESI+: 604 
23 PEx23 ESI+: 233 
24 PEx24 ESI+: 501 
25 PEx25 ESI+: 650 
26 PEx26 ESI+: 247 
27 PEx27 ESI+: 200 
28 PEx28 ESI+: 287 
29 PEx29 ESI+: 521, 523 
30 PEx30 ESI+: 263 
31 PEx31 CI+: 195 
32 PEx32 ESI+: 220 
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[0207] 
[Table 64] 

PEx PSyn Data 
33 PEx33 ESI+: 219 
34 PEx34 ESI+: 222 
35 PEx35 ESI+: 250 
36 PEx36 CI+: 256, 258 
37 PEx37 ESI+: 247 
38 PEx38 EI: 228 
39 PEx39 APCI/ESI+: 167 
40 PEx40 EI: 266, 268 
41 PEx41 ESI+: 237 
42 PEx42 ESI+: 311 
43 PEx43 ESI+: 590 
44 PEx44 ESI+: 378 [M+Na]+ 
45 PEx45 ESI+: 301 
46 PExl ESI+: 512,514 
47 PExl ESI+: 512 
48 PExl ESI+: 454 
49 PExl ESI+: 512 
50 PExl ESI+: 526, 528 
51 PExl ESI+: 540, 542 
52 PExl ESI+: 540, 542 
53 PExl ESI+: 554,556 
54 PExl ESI+:516, 518 
55 PExl ESI+: 500 
56 PExl ESI+: 514,516 
57 PExl ESI+:516, 518 
58 PExl ESI+: 522 
59 PExl ESI+: 496, 498 
60 PExl ESI+: 522, 524 
61 PExl ESI+: 536, 538 
62 PExl ESI+: 496, 498 
63 PExl ESI+: 540, 542 
64 PExl ESI+: 530 
65 PExl ESI+: 496 
66 PExl ESI+: 548 
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[0208] 
[Table 651 

PEx PSyn Data 
67 PExl ESI+:540 
68 PEx2 ESI+: 468 
69 PEx2 ESI+: 454, 456 
70 PEx2 ESI+: 560, 562 
71 PEx2 ESI+:510, 512 
72 PEx2 ESI+: 510,512 
73 PEx2 ESI+: 496, 498 
74 PEx2 ESI+: 510,512 
75 PEx2 APCI/ESI+: 460 
76 PEx2 ESI+: 588, 590 
77 PEx2 APCI/ESI+: 498 
78 PEx3 ESI+: 434, 436 
79 PEx3 ESI+: 448, 450 
80 PEx3 ESI+:514, 516 
81 PEx3 ESI+: 514,516 
82 PEx3 ESI+: 502, 504 
83 PEx3 ESI+: 502, 504 
84 PEx3 ESI+: 500, 502 
85 PEx3 ESI+: 514, 516 
86 PEx3 ESI+: 502, 504 
87 PEx3 ESI+: 554, 556 
88 PEx3 ESI+: 468, 470 
89 PEx3 ESI+:513, 515 
90 PEx3 ESI+: 415, 417 
91 PEx5 ESI+: 372 
92 PEx5 ESI-: 312 
93 PEx5 ESI+: 372 
94 PEx5 ESI+: 376, 378 
95 PEx5 ESI+: 360 
96 PEx5 ESI+: 374 
97 PEx5 ESI+: 400 
98 PEx5 ESI+: 356 
99 PEx5 ESI+: 382 
100 PEx5 ESI+: 396 
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[0209] 
[Table 661 

PEx PSyn Data 
101 PEx5 ESI+: 356 
102 PEx5 ESI+: 382 

103 PEx5 

NMR-DMSO-d6: 1.11 (3H, d, J = 6Hz), 1.30-1.41 (1H, m), 
1.59-1.69 (2H, m), 1.87-1.98 (1H, m), 2.05-2.15 (1H, m), 2.35-
2.45 (1H, m), 2.94-3.02 (1H, m), 3.18 (1H, d, J = MHz), 3.97 
(3H, d, J = 2Hz), 3.98 (1H, d, J = MHz), 6.98 (2H, brs), 7.87 
(1H, brs), 8.02 (1H, dd, J = 13, 2Hz) 

104 PEx5 

NMR-DMSO-d6: 1.14 (3H, d, J = 6Hz), 1.30-1.42 (1H, m), 
1.58-1.70 (2H, m), 1.87-1.98 (1H, m), 2.04-2.14 (1H, m), 2.34-
2.44 (1H, m), 2.95-3.03 (1H, m), 3.14 (1H, d, J = MHz), 3.91 
(3H, d, J = 1Hz), 3.98 (1H, d, J = MHz), 6.93 (2H, brs), 7.63 
(1H, dd, J = 13, 2Hz), 7.72 (1H, t, J = 2Hz) 

105 PEx5 

NMR-DMSO-d6: 1.08 (3H, d, J = 6Hz), 1.29-1.41 (1H, m), 
1.58-1.70 (2H, m), 1.86-1.97 (1H, m), 2.05-2.17 (1H, m), 2.34-
2.45 (1H, m), 2.94-3.03 (1H, m), 3.22 (1H, d, J = MHz), 3.96 
(1H, d, J = MHz), 6.96 (2H, brs), 7.42 (1H, t, J = 73Hz), 7.48 
(1H, d, J = 9Hz), 8.04 (1H, dd, 3 = 9, 2Hz), 8.14 (1H, d, J = 2Hz) 

106 PEx5 ESI+: 400 
107 PEx5 ESI+: 370 
108 PEx5 ESI+: 370 
109 PEx5 ESI+: 356 
110 PEx5 ESI+: 370 
111 PEx5 ESI+: 420, 422 
112 PEx5 ESI+: 448, 450 
113 PEx6 ESI+: 374 
114 PEx6 ESI+: 362 
115 PEx6 ESI+:362 
116 PEx7 ESI+: 376, 378 
117 PEx7 ESI+: 360 
118 PEx7 ESI+: 376 
119 PEx7 ESI+: 392 
120 PEx7 ESI+: 374 
121 PEx7 ESI+:414 
122 PEx9 ESI+: 201 
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[0210] 
[Table 671 

PEx PSyn Data 
123 PEx9 ESI+: 201 
124 PEx9 ESI+: 201 
125 PEx9 ESI+: 187 
126 PExll ESI+: 414 
127 PExll ESI+: 356 
128 PExll ESI+: 414 
129 PExll ESI+: 416 
130 PExll ESI+: 398 
131 PExll ESI+: 424 
132 PExll ESI+: 438 
133 PExll ESI+: 398 
134 PExll ESI+: 442 
135 PExll ESI+: 424 
136 PExll APCI/ESI+: 432 
137 PExll APCI/ESI+: 398 
138 PExll ESI+: 450 
139 PExll ESI+: 442 
140 PExll ESI+: 412 
141 PExll ESI+: 412 
142 PExll ESI+: 398 
143 PExll ESI+: 412 
144 PExll ESI+: 462, 464 
145 PExll ESI+: 490, 492 
146 PExll ESI+: 416 
147 PExll ESI+: 416 
148 PExll ESI+: 404 
149 PExll ESI+: 404 
150 PExll ESI+: 402 
151 PExl 8 ESI+: 632, 634 
152 PExll ESI+: 418 
153 PExll ESI+: 434 
154 PExll ESI+: 416 
155 PExll ESI+: 456 
156 PEx 12 ESI+: 418, 420 
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[0211] 
[Table 68] 

PEx PSyn Data 
157 PEx 13 ESI+: 389 
158 PEx 13 ESI+: 331 
159 PExl 3 ESI+: 389 
160 PEx 13 ESI+: 393 
161 PEx 13 ESI+: 359 
162 PEx 13 ESI+: 399 
163 PExl 3 ESI+: 373 
164 PExl 3 ESI+: 399 
165 PExl 3 APCI/ESI+: 407 
166 PEx 13 APCI/ESI+: 373 
167 PEx 13 ESI+: 425 
168 PExl 3 ESI+: 417 
169 PEx 13 ESI+: 437, 439 
170 PExl 3 ESI+: 393, 395 
171 PEx 14 ESI+: 593, 595 
172 PExl 6 ESI+: 402 
173 PEx 17 ESI+: 372 
174 PExl 7 ESI+: 386 
175 PExl 7 ESI+: 400 
176 PExl 7 ESI+: 400 
177 PExl 7 ESI+: 414 
178 PExl 7 ESI+: 294 
179 PEx 17 ESI+: 308 
180 PExl 7 ESI+: 314 
181 PExl 7 APCI/ESI+: 320 
182 PEx 17 APCI/ESI+: 348 
183 PExl 7 APCI/ESI+: 358, 360 
184 PExl 7 ESI+: 362 
185 PExl 7 ESI+: 373 
186 PExl 7 ESI+: 328, 330 
187 PExl 8 ESI-: 510 
188 PExl 8 ESI+: 526 
189 PExl 9 ESI+: 321 
190 PExl 9 ESI+: 317 
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[0212] 
[Table 69] 

PEx PSyn Data 
191 PExl 9 ESI+: 317 
192 PExl 9 ESI+: 259 
193 PEx 19 ESI+: 321 
194 PEx 19 ESI+: 317 
195 PExl 9 ESI+:305 
196 PExl 9 ESI+: 287 
197 PExl 9 ESI+: 327 
198 PEx 19 ESI+: 301 
199 PExl 9 ESI+: 327 
200 PExl 9 ESI+: 335 
201 PEx 19 ESI+: 301 
202 PEx 19 ESI+: 353 
203 PExl 9 ESI+: 345 
204 PEx 19 ESI+: 365, 367 
205 PEx20 NMR-DMSO-d6: 3.87 (3H, s), 8.01 (1H, s), 8.05 (2H, s) 
206 PEx20 ESI+: 385 
207 PEx20 ESI+: 399 
208 PEx20 ESI+: 293 
209 PEx20 ESI+: 313,315 
210 PEx20 APCI/ESI+: 319 
211 PEx20 APCI/ESI+: 347 
212 PEx20 APCI/ESI+: 357 
213 PEx20 ESI+:372 

214 PEx21 

NMR-DMSO-d6: 1.13-1.26 (9H, m), 1.34-1.45 (1H, m), 1.60-
1.76 (2H, m), 1.90-2.12 (2H, m), 2.16-2.28 (2H, m), 2.45-2.70 
(5H, m), 2.78-2.85 (1H, m), 2.92-2.99 (1H, m), 3.00-3.07 (1H, 
m), 3.10-3.22 (1H, m), 3.55-3.62 (1H, m), 4.01-4.14 (2H, m), 
4.15-4.23 (1H, m), 4.26-4.35 (1H, m), 4.66-4.78 (1H, m), 7.45 
(1H, d, J = 1.5Hz), 7.58 (1H, d, J = 1.3Hz), 8.32 (1H, d, J = 
1.1 Hz), 8.75 (1H, d, J = 1.2Hz), 11.57 (1H, s) 

215 PEx21 ESI-: 616 
216 PEx22 ESI+: 604 
217 PEx22 ESI+: 604 
218 PEx24 ESI+: 541,543 
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[0213] 
[Table 70] 

PEx PSyn Data 

219 PEx24 ESI+: 523 

220 PEx29 ESI+: 676 

221 PEx29 ESI+: 666, 668 

222 PEx29 ESI+: 666, 668 

223 PEx29 ESI+: 652, 654 

224 PEx29 ESI+: 652, 654 

225 PEx29 ESI+: 666, 668 

226 PEx29 ESI+: 664 

227 PEx29 ESI+: 666, 668 

228 PEx29 ESI+: 664 

229 PEx29 ESI+: 690 

230 PEx29 ESI+: 618, 620 

231 PEx29 ESI+: 618 

232 PEx29 ESI+: 664 

233 PEx29 ESI+: 690 

234 PEx29 ESI+: 618 

235 PEx29 ESI+: 618 

236 PEx29 ESI+: 710, 712 

237 PEx29 ESI+: 632, 634 

238 PEx29 ESI+: 632, 634 

239 PEx29 ESI+: 738, 740 

240 PEx29 ESI+: 752, 754 

241 PEx29 ESI+: 752, 754 

242 PEx29 ESI+: 752, 754 

243 PEx29 ESI+: 738, 740 

244 PEx29 ESI+: 724, 726 

245 PEx29 ESI+: 724, 726 

246 PEx29 ESI-: 519, 521 

247 PEx29 ESI+: 664 

248 PEx29 ESI+: 650 

249 PEx29 ESI+: 663 

250 PEx30 ESI+: 245 

251 PEx30 ESI+: 279 

252 PEx30 ESI+: 279, 281 
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[0214] 
[Table 71] 

PEx PSyn Data 
253 PEx30 ESI+: 263 
254 PEx30 ESI+: 275 
255 PEx30 ESI+: 275 
256 PEx30 ESI+: 303 
257 PEx30 ESI+: 303 
258 PEx30 ESI+: 259, 261 
259 PEx30 ESI+:275 
260 PEx30 ESI+: 285 
261 PEx30 ESI+: 293 
262 PEx30 ESI+: 275 
263 PEx30 ESI+: 289 
264 PEx30 ESI+: 285 
265 PEx30 ESI+: 259 
266 PEx30 ESI+: 323, 325 
267 PEx30 ESI+: 197 
268 PEx30 ESI+: 217, 219 
269 PEx30 APCI/ESI+: 223 
270 PEx30 APCI/ESI+: 251 
271 PEx30 ESI+: 211 
272 PEx30 ESI+:233 
273 PEx30 ESI+: 251, 253 
274 PEx30 APCI/ESI+: 261, 263 
275 PEx30 ESI+: 276 
276 PEx38 EI: 228 
277 PEx40 ESI+: 155 
278 PEx40 EI: 194, 196 
279 PEx41 EI: 202 
280 PEx43 ESI+: 604 
281 PEx43 ESI+: 604 
282 PEx43 ESI+: 618 
283 PEx45 ESI+: 301 
284 PEx45 ESI+: 301 
285 PEx45 ESI+: 301 
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[0215] 
[Table 72] 

Ex Structure 

1 

Me 

C/N^ys H „Me 0H 
I />"N N=\ /—( /—( 

^-S 0 N 2HCI 

2 

iPr 

1 N~\ Na+ ^ 
Yy Ls H 0 

NC JL /N=\ 7—v /~~^ N y-\ v—N O 
HJ 0 ^-N N—/ 

CF3 

3 

Me 
J 2HCI 

\,s H M®. 
IT />—N N=\ )—\ /—^ 

N y~i />-N N 0 F3C \,s ° N — 

4 

Me 

Na+ 

V-/ Us. H P 
,, Jl N N=\ /—\ /—4 

y~L )- N N— 0 
IN O 

CF3 

5 

Me 
r. 2HCI ,, 

Me \r \ U / P Jl //—N N=\ /—\ /—\ 
ci—/^r 1N y\ N N °H 

\^s 0 N N—' 



[0216] 
[Table 73] 

Ex Structure 

6 

Me 

3HCI 
L-V Vs H OH X />-N N=\ / V { 

/5=5j/^N ^—d /)—N N— 0 
Me—o N x—/ 

Me 

7 

Me 
3HCI 

k/N"Vs H Me- PH 
IT ^ ̂ /N=\ 7 \ ^ 

^^ /)—N N— 0 
1 J O N N—' 

EtO^f 
CF3 

8 

Me 

rV 3HC| 
Uy V-S H Me, ^ 

Jf /)—N N=\ )—\ /-OH 
rf^r N Y\ ,N 
i J O N x—' 

CF3 

9 

Et 
N-A 2HCI 

p+' \-"S |-| Me OH F JL ^ N\ /N=\ >—( /—i 
[IJ 0 N N—' 

CF3 
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[0217] 
[Table 74] 

Ex Structure 

10 

Me 

IN-V 3HCI 
ky V-S H -Me PH 
I /)-N N=\ / \ i 

^d /)—N N— 0 
I J 0 N x—' 

MeO^f 
CF3 

11 

Me 
A 3HCI r N_\ ^ V-S H P 

ck X ̂ ~N\ /N=\ 7—v / ^ 
HJ 0 N v-y 

CF3 

12 

Me 
A 3HCI 
^ >S H 0 

oi 1 ^—N N=\ /—\ /—OH 
N ^/)—N N—\ 

HJ 0 N N—' Me 

CF3 

13 

Me 
r\, 3HCI 
^ V-S H °s 

II /)—N N=\ /-^ /—OH 

IN O ^-N N—' 

CF3 
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[0218] 
[Table 751 

Ex Structure 

14 

Me 

rV* 3HC| 
^ V-S H °x 

c n 1 ̂—N N=\ r"OH 
,"30-Y^r/^N }—i /)—N N—7 

J J 0 N N—' 

15 

Me 

[N^ 3HCI 
k-/ V-s H P 

c _ II />-N N=\ /—v /—^ 
3 V^r N /r"N N OH 

C|JU 0 W 

16 

Me 
1 3HCI 

1 N—\ ^ US H C) 
PP K /)-N N=\ VOH 

3 Y^T N M\ /^N H-i 
Jl J 0 N N—/ Me 

17 

Me 

IN^ 3HCI 
V-S H Me 0 F JL ^N\ /N=\ y~\ r~^ 

Y^T N H\ />-N N— OH 
IN 0 N N—7 

CF3 
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[0219] 
[Table 76] 

Ex Structure 

18 

nPr 

rV 2HCI 
VSx H Jl /)— N N=\ /—\ Me 

fj^Y'N }—4 /) N N-( 
1 ̂  0 ^-N N—/ V- OH 

MeO^f o 
CF3 

19 

Me 
J 3HCI 

1 N—\ L-^/ V-S w Me 0 X /N=\ ?—\ 
ci—/V^N ^ 4, // H ,N 0H 

V_s 0 N —/ 

20 

Me 

[N-^ 3HCI 
y-S H Me 0 
Jl /) N N=\ rA 

ci—^ ^ ^N\ /N 0H 

V-s 0 N — 

21 

Me 

rV 3HCI px ^--y ys H /""OH p JL ^^ ^=\ /—\ /— V^TN y\ /)~H N 
HJ 0 N N—7 

CF3 

22 

J16* 3HCI 

L N—\ y-S H Me 0 
]| /)—N N=\ )—\ VOH 

ci—/^r'N "N\ /N 
V-S O N N—' 
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[0220] 
[Table 77] 

Ex Structure 

23 

Me 

C/^S H 3HCI 0 . X ̂ N\ /N=\ /—\ r~^-
v—\v v—N N— OH 

J J 0 N N—' 
nPitry 

CF3 

24 

Me 

r^N 3HC| 
^ "Vs H M\ 0 

| />—N N=\ )—\ /—OH 
cl~C5 N 

25 

Me 

rV 3HCI 
w Vs H r-OH 

Jl /)—N N=\ /—\ J— 
C|—\^S 0 N N—7 

26 

Me 
A 3HCI 

1 N—\ U-S H MeO 
J] /)—N N=\ /—< }~OH 

ci7/ N\ /N 

Vs 0 

27 

Me 

r1 2HCI 
ky V-S N OH 

Br /\ JL ,N=\ /—\ /~~i N y~4 v—H N-7 0 
liJ 0 N 

CF3 



[0221] 
[Table 78] 

Ex Structure 

28 

Et 
3HCI 

N—v 
^ VSN H Me. P 1 />—N N=\ )—\ /—\ 

CI—-^ 'N\ /N °H 

29 

Et 

N—. 3HCI 
Us H Me 0 jr />-N N=\ )—^ 

ci—<^T^N ^^ ^ N\ /N 0H 
Vs o N N—' 

30 

Me 

rV 2HCI 
Uy \ s H Me, 0 

F lr />-NN=\ >-A /—( 
^^ ^—N N— OH 

||l o \_N \—/ 

CF3 

31 

Et 

rV> 2HCI 
VSx H ,Me P I N=\ / ( /—\ 

ci—^^ ̂  N\ /N 0H 
Vs O N N—' 

32 

Me 
J 2HCI 

L^/N~\,S |-| Me O 
c IT /)—N N=\ }—\ V-OH 
hYV^N W\ />-N N-7 

IU 0 N N—' 

CF3 
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[0222] 
[Table 79] 
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[0223] 
[Table 80] 
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[0224] 
[Table 811 

Ex Structure 

41 

yEt 3HCI 

CVVS H 
J| /)—N N=\ /—x VOH 

h\ ,N 
J J 0 N N—' 

M eO^f 
CF3 

42 

,Et 3HCI 

C/N>S H 
Jl // N N —\ /—\ /—\ 

iT^r N y~L /)-N N-7 OH 
1 J 0 N 

MeO^f 
CF3 

43 

Me 3HCI 

CN>S „ ,0 
CI^JLN^VTVN^N^IJH 

jl J 0 N N—7 

MeO ( 
CI 

44 

3HCI 

CN>S H JL ^ N\ /N=\ '—x /—^ rr^V^N y-L /)—N N-7 OH 
1 J 0 N 

MeO^f 
CF3 
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[0225] 

Ex Structure 

45 

3HCI 

C/N-YS H 0 
II /)—N N=\ /—\ VOH 

Jl J 0 N N—' 
MeO^f 

CI 

46 

Me 
/ 3HCI 

0N^ys H o 
UJ 0 N N—' 

OCF3 

47 

¥e 3HCI 

C/N^ys H o 
„ II />-N N=\ ,—^ /—OH 

^—4. N N— 
IN 0 N 

OCF3 

48 

Ve 3HCI 

C,N>S H C> 
II />—N N=\ /—y /—OH 

IN 0 N N—7 Me 

OCF3 
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[0226] 
[Table 831 

Ex Structure 

49 

3HCI 

CN>S H ,0 

IN O N N—7 

CF3 

50 

Me 3HCI 

L ̂  V-S H P X ,N=\ '—x r~^ a~-/^rH ^^ N\ /N 0H 
Vs o N N—' 

51 

Me 3HCI 

C N/ V-S H °x 
II /)—N N=\ ,—\ VOH c|-~Cx N 0H-N>-V 

52 

Me 3HCI 

C/N^V-S H P 
Me°Y^f N ^N—^ DH 

IN 0 N N—' 

CF3 
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[0227] 
[Table 84] 

Ex Structure 

53 

Me 
/ 3HCI 

CN~ys „ o 

UJ 0 N N—7 

CF3 

54 

fe 3HCI 

H /OH 

N ^0 

I J O N x—' 
EtOJ^ 

CF3 

55 

3HCI 

k/N~Vs H Me OH ^ JL ^N\ /N=\ '—^ r~^ A/^lN y~\ /)—N N—' 0 
i J 0 N x—/ 

EtO y 
CF3 

56 

Et 
3HCI 

H OH 
JL N=V / \ r-\ 

^ d /}—N N— 0 
i J O N N—' 

EtO^f 
CF3 
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[0228] 
[Table 85] 

Ex Structure 

57 

J!le 3HCI 

^0H . 1 /)-N N=N / \ 
N fl—d fl—N N— 0 

Jl J 0 N x—' 
iPrCj^ 

CF3 

58 

Me 
/ 3HCI 

Y^S H J^e OH JL ^N\ /N==\ ' \ / i 
fl—d fl—N N— 0 

jl J 0 N x—' 
iPrC^f 

CF3 

59 

/H 3HCI 

C/N\s, H OH 
I '>~H /—\ /—i 

^d /)—N N— 0 
i J 0 N N—' 

iPrO"Y^ 
CF3 

60 

3HCI 

L N_\ N<' V-S H P 
Jl ^—N N=\ /—\ /—\ 

N— OH 
i J 0 N—7 

F ~~f 
CF3 
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[0229] 
[Table 861 

Ex Structure 

61 

Me 3HCI 

H 0 
J| /)—N N=\ ,—s VOH 

^-/N ,N 
jl J 0 N N—7 

F'^f 
CF3 

62 

/' 3HCI 
[J N-A y-S H °v 

c Jl />—N N=\ /—v VOH 
V^r N b~i )-N N-7 
UJ 0 N s—7 

CF3 

63 

,Me 3HCI 

0>S H P 
. X "^N\ /N=\ '—X /~^ 

^ v—\\ v—N N— OH 
Jl J 0 N N—7 

cPr^f 
CF3 

64 

¥e 3HCI 

CN>S H 0 
c Jl /)—N N=\ x—v VOH v^r N M\ ,N-< 

UJ O N N—' Me 

CF3 
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[0230] 
[Table 87] 

Ex Structure 

65 

Et 
/ 3HCI 

CN^rs H OH 

ll^J 0 N N—' 

66 

Et 3HCI 

VSN H °S 
F C ^ X ^N\ /N=\ / x /"OH 3 ^v—N N— 

U^J 0 N x—' 

67 

Me 3HCI 

CN\S H OH 
cprYVIN^lW'=yN^N^i) 

UJ 0 N N—' 

CF3 

68 

Me 
A 3HCI 

[ N—\ 
^ VSs H 0 

cpr 1 ̂~N\ /N=\ 7 x )^0H 
v^r 1N y\ /N 
UJ 0 N—' 

CF3 
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[0231] 
[Table 88] 

Ex Structure 

69 

»Et 3HCI 

^N>S H OH 

AN 
U 0 N N—' 

CF3 

70 

Et 3HCI 

L N—\ VSs H Hx 
cPr ^ JL M /N=\ ^ ^0H 
YT N >-i /VN 
U O N x—' 

CF3 

71 

Me 3HCI 

rV 
Vs, H • • 1 /)—N N=\ /—\ /—OH 

JT^J N Nw 
CF3 

72 

Me 
3HCI 

CN>s H 
Fs[Tl DH 
i J 0 N x—' 

MeO^f 
CF3 
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[0232] 
[Table 89] 

Ex Structure 

73 

Me OUOI > 3HCI 

CvN"Ars H o 
p IT /)~N N=\ /—\ /—^ 

^v—N N— OH 
1 J 0 N 

MeO^f 
CI 

74 

Me 
J 3HCI 

[N-\ V N Y-S H VOH 
p ll /)~~N N=\ /—\ /—' 

^// N N—^ 
Jl J 0 

MeO^f^ 
CI 

75 

yEt 3HCI 

i"-\ V N Vs H /—OH 
Jl /)—N N=\ /—\ /— 

if^r N ^ Jl J 0 N—/ 
MeO^^p 

CF3 

76 

Me 
^ 3HCI 
1 N—\ 0 "^/ y-S H P 

Jl ^ N N=\ /—\ /—\ 
F [f^r~N /VN N—' OH 
A XJ 0 N ^ FOY 

CF3 

77 

Me 3HCI 

C/N^.S H OH 
I "^N N=\ / \ / { y~k, 7' N\ / 0 

\-S O N N—' 
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[0233] 
[Table 90] 

Ex Structure 

78 

Et 
3HCI 

_v0H 1 N=\ / \ 
Me-/^T N y\ ,N ° 

Vs 0 N N—' 

79 

JS 3HCI 
L N^\ Us H Me 0 

X ^Nv ,N=\ / ( / ^ 
CI—<r;T^N ^^ ^ 1N\ /N 0H 

Vs 0 N—' 

80 

Et 
/ 3HCI rv 

^-/ V-S H P JT />—N N=\ /—v r~K 
ci—^H ,N 0H 

Vs o N x—' 

81 

»Et 3HCI 

L N~\ V-S H Me 0 X /N=\ '—^ r~^ 
CI—<^7^N ^ ^ " N\ /N 0H 

Vs 0 N x—' 

82 

Me 3HCI 

L N^\ ^-/ V-S H P X /N=\ '—x r~^ 
SJ 0 N 
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[0234] 
[Table 91] 

Ex Structure 

83 

JMe 3HCI rV ^ V-S H °x 

II ^—N N=\ /—\ /"OH 

SJ 0 N 

84 

P 3HCI 

C Us H Me 0 
If )}—N N=\ ,—( r-X 

C|--^if"N }—<\ N N OH 
\J O N 

85 

We 3HCI 

C ̂ Us H °v 
Jl /)—N N=\ /—\ y—OH 

cPr-V^r N V~\ z/ N\ /N 

Vs O ^-N N—/ 

86 

3HCI 

C/N^ys H o 
Jl /) N N=\ /—\ /—^ 

y-l /)-N OH 
cPr 0 N 

87 

Me J 2HCI 

C US H Me 0 X /N=\ /—^ r~^ 
cpr—^ <( }— N N OH 

Vs O ^-N x—' 
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[0235] 
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[0236] 
[Table 93] 
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[0237] 
[Table 94] 

Ex Structure 

98 

2HCI 

y-S H _Me 0 
Jl ^—N /—\ /—^ 

Br—^^ N\ /N 0H 

Vs 0 N N—' 

99 

Me 
/ 2HCI 

C N_\ Us H Me 0 JL ,N=\ /—( / i 
Br—/^r~N }—1 </ K ,N 0H 

Vs 0 N x—/ 

100 

Me 
J 2HCI 

kyN^s H Me OH 
Jl />-N N=\ )—\ ^ 

Fr ATN y\ y\ /N ° 
F3C"\S 0 N 

101 

Me 
/ 2HCI 

L N~A V-S H OH X ̂ ~N\ /N=\ '> \ y\ ,)-N O 
Br\^~s 0 N — 

102 

fe 2HCI 
L N_\ y-S H OH 

X N=\ )—v /—{ 
^'NX /N 0 

Br Vs 0 N — 
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[0238] 
[Table 95] 

Ex Structure 

103 

Me 
/ 2HCI 

L ̂  V-S H °v 
J| /)-N N=\ /—\ V-OH 

Vs 0 N x—' 

104 

/Me 2HCI 

C \ / Us H Me OH 
F JL ^N\ /N=\ 'I—^ r~^ 

d fl—N N— 0 
INJ O N N—' 

CF3 

105 

,Me 2HCI 

{ M—\ 
\ / y-S H Me OH 

F _ JL N=\ )—\ 
^d fl—N N— 0 

IN o N N—' 
CF3 

106 

iPl\ 2HCI 

Et/N~VSx H OH F JL ,N=\ /—\ 
TT^I N y~\ N N 0 
IN 0 ^-N 

CF3 



[0239] 
[Table 961 

Ex Structure 

107 

iBu, 2HCI 

MeN~YS\ H OH F ^ JL ^N\ /N=\ /—^ ^ xrf^r^N ^—4, // H ,N o l!J o N N—' 

CF3 

108 

cF>r^ 2HCI 
'""VS M OH 

F !k JL ^N\ /N=\ 7v r~^ 
if^r N r\ // N N 0 
LJ 0 N N—' 

CF3 

109 

Et 2HCI 

Et*~\K H OH 
F JL N=V /—\ A—{ 
V^r N y\ /)~N N o 
l!J o N N—' 

CF3 

110 

/Me 2HCI Ck Y VSx H OH 
r- Me l| /)—N N=\ /—\ N y~i. #~N N 0 
IN o N N—' 

CF3 

111 

Me 3HCI 

Ck Y Vs H OH Me J| )} N N=\ /—\ /—^ 
^ d fl—H N— O 0 W ^ 
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[0240] 

Ex Structure 

112 

PF3 2HCI 

0*~\,S H 0H 
F N=X /—( 
YY^N fl—d fl—N N— 0 
IJ 0 N 

CF3 

113 

CF3 J 2HCI 

V-S H Me OH 
F - I '>-N N=\ )—\ /—{ 

fl—d fl—N N— 0 
1[J O N x—' 

CF3 

114 

Me 

Ck i X-S H 2HCI OH 
Me J| )}—N N=\ /—\ /—^ 

^^ >y N N—' 0 
Cl-f J 0 N Y_/ 

S"^ 

115 

.Me 2HCI 

i ys H Me OH 
Me || /)—N N=\ /—^ ^ 

Cl-f J 0 W ^ 
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[0241] 
[Table 98] 

Ex Structure 

116 

, /Me 2HCI 

i Vs H Me OH Me X ^N\ /N=\ '—( 
v—\\ N. N 0 CI—f J 0 N w 

117 

/Me 3HCI 

= Vs H Me OH 
Me J| )) N ^=\ )—\ /—^ 

CI—f J 0 N ^ 

118 

3HCI 
N-\ 

p+' V-S H Me 0 
j- X ^Nv ,N=r\ >~A KOH 
[|| o 

CF3 

119 

Me 
1—( 2HCI 

CNY 
E US H PH 
Me l| ^—N N=\ /—\ /— 

V^r N h\ <^N N o IN o N x—/ 

CF3 
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[0242] 
[Table 99] 

Ex Structure 

120 

Me 
1—( 3HCI 

= w-S H 0 
Me | /)—N N=\ /—\ V OH 

N /VN N-7 

i!J o N x—/ 

CF3 

121 

Me 
,—( 3HCI 

= ys H .Nfe OH 
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[0243] 
[Table 1001 

Ex Structure 

125 
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129 
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[0244] 
[Table 101] 

Ex Structure 

131 

Me 
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132 

Me 
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133 

Et 
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[0245] 
[Table 1021 

Ex Structure 

135 

Et 
J 3HCI 
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136 
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137 
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[0246] 
[Table 1031 

Ex Structure 

139 

iPi\ 2HCI 
MeO N—\ 

\_V VS H OH 
F ^ JL /N=\ 7 v 

n^r"N b~\ //~N N 0 
UJ o N N—7 

CF3 

140 

Me 

\ti 3HCI N "VS H Me, 9 
F ^ X N=\ / \ , \ 

^ d fl—N N— OH 
UJ O N N—' 

CF3 

141 

Me 
J 3HCI 

L/N^,S H Me 0 
_ f />-N N=\ )—\ VoH 
TV^ M\ r~K ,N 
UJ O N N—' 

CF3 

142 

Me 

cV y-S H J^e OH JL /N=\ /—^ / i 
Ci—<rv^N H ,N ° 

Vs O N 3HC| 



162 

[0247] 
[Table 1041 

Ex Structure 

143 

Et 

["< 3HCI 
US H Me 0 
IT />—N N=\ /—( /—{ 

ciUT N C^UN 0H 

144 
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LyN_VS H Me O H 
X ^ N\ /N=\ /—v 

\,S ° ^-N — 
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[0248] 
[Table 1051 

Ex. Syn. Data 
ESI+: 590, 592 
NMR-DMSO-d6: 1.20-1.52 (6H, m), 1.60-1.81 (1H, m), 1.85-
2.03 (2H, m), 2.15-2.29 (1H, m), 2.77-3.00 (2H, m), 3.09-3.75 

1 Exl (9H, m), 3.75-4.77 (5H, m), 4.84-4.97 (1H, m), 7.65-7.71 (1H, 
m), 7.74 (1H, d, J = 1.3Hz), 8.48-8.56 (1H, m), 8.79-8.85 (1H, 
m), 10.60-11.20 (1H, m), 11.45-11.84 (1H, m), 12.20-12.38 (1H, 
m) 

2 Ex2 ESI+: 657 
ESI+:624 
NMR-DMSO-d6: 1.40-1.54 (6H, m), 1.61-1.75 (1H, m), 1.84-
2.04 (2H, m), 2.16-2.28 (1H, m), 2.84-3.12 (3H, m), 3.16-3.30 

3 Ex3 (3H, m), 3.46-3.62 (6H, m), 4.55-4.72 (2H, m), 4.94 (1H, d, J = 
15Hz), 5.05 (1H, brs), 7.95 (1H, s), 8.40 (1H, t, J = 1Hz), 8.47 
(1H, s), 8.85 (1H, d, J = 1Hz), 10.6 (1H, brs), 11.1 (1H, brs), 
12.4 (1H, s), 12.7 (1H, brs) 

4 Ex4 ESI+: 632 
5 Ex5 ESI-: 548, 550 [M-H]-
6 Ex6 ESI+: 570 
7 Ex7 ESI+: 662 
8 Ex8 ESI+: 648 

ESI+: 624 
NMR-DMSO-d6: 1.05-1.15 (6H, m), 1.20-1.52 (3H, m),2.75-

9 Ex9 4.20 (14H, m), 4.40-4.80 (4H, m), 7.80-7.87 (1H, m), 7.88-7.96 
(2H, m), 8.53 (1H, s), 8.84 (1H, s), 10.63 (1H, brs), 11.33-11.76 
(1H, m), 12.30-12.42 (1H, m) 

10 Exl ESI+: 648 
11 Exl ESI+: 638, 640 
12 Exl ESI+: 638, 640 
13 Exl ESI+: 624 
14 Exl ESI+: 624 
15 Exl ESI+: 638 
16 Exl ESI+: 638, 640 
17 Exl ESI+: 636 
18 Exl ESI+: 662 
19 Exl ESI+:590 
20 Exl ESI+: 590, 592 
21 Exl ESI+: 636 
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[0249] 
[Table 106] 

Ex. Syn. Data 

22 Exl 

ESI+: 576, 578 
NMR-DMSO-d6: 1.34-1.50 (6H, m), 1.62-1.73 (lH,m), 1.84-
2.02 (2H, m), 2.17-2.28 (1H, m), 2.92-4.27 (13H, m), 4.55-4.69 
(2H, m), 4.87-4.96 (1H, m), 5.04 (1H, brs), 7.68 (1H, d, J = 
1.4Hz), 7.74 (1H, d, J = 1.4Hz), 8.43 (1H, s), 8.84 (1H, d, J = 
1.2Hz), 10.57 (1H, brs), 12.32 (1H, s) 

23 Exl ESI+:662 
24 Exl ESI+: 576, 578 
25 Exl ESI+: 590 
26 Exl ESI+: 576 
27 Exl ESI+: 682, 684 

28 Exl 

ESI+:604 
NMR-DMSO-d6: 0.89 (3H, t, J = 7.3Hz), 1.47 (3H, d, J = 
7.1Hz), 1.60-1.74 (2H, m), 1.83-2.01 (3H, m), 2.16-2.26 (1H, 
m), 2.85-3.91 (14H, m), 4.58-4.77 (2H, m), 4.87-4.96 (1H, m), 
5.02-5.11 (1H, m), 7.70 (1H, d, J = 1.3Hz), 7.74 (1H, d, J = 
I.3Hz), 8.47 (1H, s), 8.84 (1H, d, J= 1.1Hz), 10.59 (1H, brs), 
II.11 (1H, brs), 12.32 (1H, s) 

29 Exl ESI+: 604 

30 Exl 

ESI+: 636 
NMR-DMSO-d6: 1.36 (3H, d, J = 6.4Hz), 1.44 (3H, d, J = 
7.1Hz), 1.59-1.69 (1H, m), 1.85-1.96 (2H, m), 2.14-2.22 (1H, 
m), 2.87-3.20 (4H, m), 3.20-3.74 (9H, m), 4.47-4.53 (1H, m), 
4.61-4.69 (1H, m), 4.79-4.85 (1H, m), 5.03-5.10 (1H, m), 7.80-
7.85 (1H, m), 7.91-7.96 (2H, m), 8.47 (1H, s), 8.86 (1H, d, J = 
1.2Hz), 10.48 (1H, brs), 10.76 (1H, brs), 12.34-12.38 (1H, m) 

31 Exl 

ESI+: 604 
NMR-DMSO-d6: 0.89 (3H, t, J = 7.4Hz), 1.18-1.52 (3H, m), 
1.58-1.75 (2H, m), 1.81-2.02 (3H, m), 2.14-2.27 (1H, m), 2.78-
2.95 (2H, m), 3.07-3.98 (10H, m), 4.37-4.78 (3H, m), 4.85-4.98 
(1H, m), 7.69 (1H, s), 7.74 (1H, d, J = 1.2Hz), 8.52 (1H, s), 8.80-
8.84 (1H, m), 10.59 (1H, brs), 11.29-11.79 (1H, m), 12.32 (1H, 
s), 12.50-13.07 (lH,m) 
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[0250] 
[Table 107] 

Ex. Syn. Data 
ESI+:622 
NMR-DMSO-d6: 1.14-1.51 (6H, m), 1.61-1.78 (lH,m), 1.83-
2.00 (2H, m), 2.11-2.24 (1H, m), 3.00-4.30 (12H, m), 4.48 (1H, 

32 Exl dd, J = 7.4, 14.8Hz), 4.64 (1H, d, J = 14.0Hz), 4.76 (1H, d, J = 
14.5Hz), 5.07 (1H, brs), 7.77-7.83 (1H, m), 7.90-8.04 (2H, m), 
8.41-8.48 (1H, m), 8.85 (1H, d, J = 1.3Hz), 11.05-11.60 (1H, m), 
12.28-12.42 (1H, m) 
ESI+: 635 
NMR-DMSO-d6: 1.36 (3H, d, J = 6.3Hz), 1.59-1.69 (1H, m), 
1.83-1.97 (2H, m), 2.13-2.22 (1H, m), 2.85-2.89 (2H, m), 3.03-

33 Exl 3.78 (11H, m), 4.07 (3H, s), 4.39-4.87 (4H, m), 8.38-8.41 (1H, 
m), 8.49-8.52 (1H, m), 8.75-8.80 (1H, m), 8.84 (1H, d, J = 
1.3Hz), 10.50 (1H, brs), 10.76-11.73 (1H, m), 12.34 (1H, s), 
12.40-12.90 (lH,br) 

34 Ex2 ESI+: 629 
35 Ex2 ESI+: 671 
36 Ex2 ESI+:671 
37 Ex2 ESI+: 671 
38 Ex2 ESI+: 657 
39 Ex2 ESI+: 643 
40 Ex2 ESI+:643 
41 Ex3 ESI+: 634 
42 Ex3 ESI-: 646 [M-H]-
43 Ex3 ESI+: 634, 636 
44 Ex3 ESI+: 634 
45 Ex3 ESI+:620, 622 
46 Ex3 ESI+: 634 
47 Ex3 ESI+: 620 
48 Ex3 ESI+: 634 

ESI+: 622 
NMR-DMSO-d6: 1.34-1.40 (3H, m), 1.58-1.76 (1H, m), 1.83-
1.97 (2H, m), 2.11-2.23 (1H, m), 2.90 (2H, t, J = 7.6Hz), 3.03-

49 Ex3 3.97 (13H, m), 4.42-4.56 (1H, m), 4.60-4.87 (3H, m), 7.79-7.85 
(1H, m), 7.91-8.00 (2H, m), 8.51 (1H, d, J = 1.2Hz), 8.85 (1H, d, 
J= 1.3Hz), 10.75 (1H, brs), 11.05-11.45 (lH,m), 12.33-12.41 
(1H, m) 
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[0251] 
[Table 1081 

Ex. Syn. Data 
ESI+: 576, 578 
NMR-DMSO-d6: 1.44 (3H, d, J = 6.5Hz), 1.62-1.73 (1H, m), 
1.84-2.02 (2H, m), 2.17-2.28 (1H, m), 2.90 (2H, t, J = 7.7Hz), 

50 Ex3 3.08-3.23 (3H, m), 3.30-3.39 (2H, m), 3.42-4.07 (8H, m), 4.56-50 Ex3 4.77 (3H, m), 4.88-4.96 (1H, m), 7.68 (1H, d, J = MHz), 7.74 
(1H, d, J = MHz), 8.51 (1H, d, J = 1.2Hz), 8.83 (1H, d, J = 
1.2Hz), 10.45-11.00 (1H, m), 11.44 (1H, brs), 12.26-12.43 (1H, 
m) 

51 Ex3 ESI+: 562 
52 Ex3 ESI+: 634 
53 Ex3 ESI+: 620 
54 Ex3 ESI+: 648 
55 Ex3 ESI+: 662 
56 Ex3 ESI+: 662 
57 Ex3 ESI+: 662 
58 Ex3 ESI+: 676 
59 Ex3 ESI+: 676 
60 Ex3 ESI+: 622 
61 Ex3 ESI+: 608 
62 Ex3 ESI+: 622 
63 Ex3 ESI+: 644 
64 Ex3 ESI+: 622 
65 Ex3 ESI+: 618 
66 Ex3 ESI+: 604 
67 Ex3 ESI+: 644 
68 Ex3 ESI+: 630 
69 Ex3 ESI+: 658 
70 Ex3 ESI+: 644 
71 Ex3 ESI+: 604 
72 Ex3 ESI+: 652 
73 Ex3 ESI+: 618 
74 Ex3 ESI+: 632, 634 
75 Ex3 ESI+: 662 
76 Ex3 ESI+:670 
77 Ex3 ESI+: 556 
78 Ex3 ESI+: 570 
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[0252] 
[Table 109] 

Ex. Syn. Data 
79 Ex3 ESI+: 590 

80 Ex3 

ESI+: 590, 592 
NMR-DMSO-d6: 0.89 (3H, t, J = 7.4Hz), 1.58-1.72 (2H, m), 
1.82-2.02 (3H, m), 2.16-2.27 (1H, m), 2.89 (2H, t, J = 7.6Hz), 
3.06-3.70 (13H, m), 4.60-4.78 (3H, m), 4.89-4.98 (1H, m), 7.69 
(1H, d, J = 1.3Hz), 7.74 (1H, d, J = 1.4Hz), 8.51 (1H, d, J = 
1.2Hz), 8.84 (1H, d, J = 1.3Hz), 10.43 (1H, brs), 11.30 (1H, brs), 
12.35 (1H, s) 

81 Ex3 ESI+: 604, 606 
82 Ex3 ESI+: 576 
83 Ex3 ESI+: 562 
84 Ex3 ESI+: 590 
85 Ex3 ESI+: 568 
86 Ex3 ESI+: 582 
87 Ex3 ESI+:596 
88 Ex3 ESI+: 596 
89 Ex3 ESI+:596 
90 Ex3 ESI+: 596 
91 Ex3 ESI+:666 
92 Ex3 ESI+: 666 
93 Ex3 ESI+: 638 
94 Ex3 ESI+: 610 
95 Ex3 ESI+: 624 
96 Ex3 ESI+: 624 
97 Ex3 ESI+: 620, 622 
98 Ex3 ESI+: 636, 638 
99 Ex3 ESI+: 634, 636 

100 Ex3 ESI+: 624 
101 Ex3 ESI+: 634 
102 Ex3 ESI+: 634 
103 Ex3 ESI+: 596 
104 Ex3 ESI+: 650 
105 Ex3 ESI+: 650 
106 Ex3 ESI+: 624 
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[0253] 
[Table 1101 

Ex. Syn. Data 
ESI+:624 
NMR-DMSO-d6: 0.85 (3H, d, J = 6.6Hz), 0.90 (3H, d, J = 
6.5Hz), 1.90-2.00 (1H, m), 2.60-2.71 (3H, m), 2.71-2.81 (2H, 

107 Ex3 m), 2.91 (2H, t, J = 7.7Hz), 3.05-3.25 (2H, m), 3.28-3.38 (2H, 
m), 3.49-3.67 (4H, m), 3.80-4.82 (5H, m), 7.82-7.90 (3H, m), 
8.51 (1H, d, J = 1.2Hz), 8.85 (1H, d, J = 1.3Hz), 10.25 (1H, brs), 
11.62 (1H, brs), 12.36 (1H, s) 

108 Ex3 ESI+: 622 
109 Ex9 ESI+: 610 
110 Ex3 ESI+: 636 

ESI+: 624 
NMR-DMSO-d6: 1.27 (3H, d, J = 6.8Hz), 1.42 (3H, d, J = 
6.5Hz), 1.55-1.80 (2H, m), 2.12-2.34 (2H, m), 2.92 (2H, t, J = 

111 Ex3 7.7Hz), 3.05-3.25 (2H, m), 3.25-3.40 (2H, m), 3.48-3.79 (5H, 
m), 3.82-3.97 (1H, m), 4.51 (1H, dd, J = 7.2, 15.3Hz), 4.59-4.83 
(3H, m), 4.90-6.65 (2H, m), 7.96-7.99 (1H, m), 8.39-8.42 (1H, 
m), 8.49-8.53 (1H, m), 8.84 (1H, d, J = 1.3Hz), 10.99 (1H, brs), 
11.75 (1H, brs), 12.37 (1H, s) 

112 Ex3 ESI+: 676 
113 Ex3 ESI+: 690 
114 Ex3 ESI-: 588, 590 [M-H]-
115 Ex3 ESI-: 602, 604 [M-H]-
116 Ex3 ESI-: 602, 604 [M-H]-
117 Ex3 ESI-: 602, 604 [M-H]-

ESI+: 610 
NMR-DMSO-d6: 1.06-1.14 (6H, m), 1.43 (3H, d, J = 6.8Hz), 

118 Ex9 2.92-3.15 (4H, m), 3.16-3.45 (2H, m), 3.51-3.75 (4H, m), 3.80-
4.84 (6H, m), 4.97-5.24 (1H, m), 7.80-7.86 (1H, m), 7.87-7.97 
(2H, m), 8.42-8.48 (1H, m), 8.86 (1H, d, J = 1.2Hz), 10.00-11.50 
(2H, m), 12.37 (1H, s) 
ESI+: 636 
NMR-DMSO-d6: 1.21 (3H, d, J = 6.8Hz), 1.40 (3H, d, J = 
6.5Hz), 1.60-1.71 (2H, m), 2.17-2.30 (2H, m), 2.91 (2H, t, J = 

119 Ex3 7.7Hz), 3.08-3.25 (2H, m), 3.29-3.37 (2H, m), 3.50-3.70 (4H, 
m), 3.87-3.98 (1H, m), 4.38 (1H, dd, J = 7.5, 15.3Hz), 4.50-6.00 
(5H, m), 7.79-7.85 (1H, m), 7.94-8.00 (2H, m), 8.51 (1H, d, J = 
1.2Hz), 8.85 (1H, d, J = 1.3Hz), 11.08 (1H, brs), 11.63 (1H, brs), 
12.37 (1H, s) 
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[0254] 
[Table 111] 

Ex. Syn. Data 
ESI+: 622 
NMR-DMSO-d6: 1.22 (3H, d, J = 6.8Hz), 1.41 (3H, d, J = 

120 Ex3 6.5Hz), 1.57-1.75 (2H, m), 2.12-2.33 (2H, m), 3.11-4.03 (7H, 
m), 4.20 (2H, s), 4.25-5.21 (7H, m), 7.78-7.85 (1H, m), 7.95-
8.03 (2H, m), 8.50 (1H, d, J = 1.2Hz), 8.85 (1H, d, J = 1.3Hz), 
10.60-11.70 (2H, m), 12.38 (1H, s) 

121 Ex3 ESI+: 650 
122 Ex3 ESI+: 632 
123 Ex4 ESI+: 604 
124 Ex4 ESI+: 632 
125 Ex5 ESI- 576, 578 [M-H]-
126 Ex5 ESI- 602, 604 [M-H]-
127 Ex5 ESI- 576, 578 [M-H]-
128 Ex5 ESI- 588, 590 [M-H]-
129 Ex5 ESI- 576, 578 [M-H]-

ESI- 588, 590 [M-H]-
NMR-DMSO-d6: 0.33-0.54 (2H, m), 0.60-0.72 (2H, m), 1.13-

130 Ex5 1.50 (4H, m), 2.75-2.81 (3H, m), 2.81-3.07 (3H, m), 3.11-3.74 
(7H, m), 3.74-4.94 (7H, m), 7.68 (1H, d, J = 1.4Hz), 7.74 (1H, d, 
J = 1.4Hz), 8.47-8.57 (1H, m), 8.78-8.86 (1H, m), 10.58 (1H, 
brs), 11.33-11.77 (1H, m), 12.22-12.42 (1H, m) 

131 Ex6 ESI+: 610, 612 
132 Ex6 ESI+: 592 
133 Ex7 ESI+: 676 
134 Ex7 ESI+: 676 
135 Ex7 ESI+: 690 
136 Ex8 ESI+: 662 
137 Ex8 ESI+: 676 
138 Ex9 ESI+: 638 
139 Ex9 ESI+: 654 

ESI+: 636 [M+H]+ 
NMR-DMSO-d6: 1.34-1.41 (3H, m), 1.47 (3H, d, J = 7.0Hz), 
1.60-1.74 (1H, m), 1.86-1.97 (2H, m), 2.11-2.23 (1H, m), 2.81-

140 Exl 4.17 (15H, m), 4.43-4.54 (1H, m), 4.61-4.71 (1H, m), 4.75-4.84 
(1H, m), 5.01-5.12 (1H, m), 7.79-7.84 (1H, m), 7.91-8.00 (2H, 
m), 8 .45-8.49 (1H, m), 8.85 (1H, d, J = 1.2Hz), 10.85 (1H, brs), 
10.95-11.31 (1H, m), 12.30-12.41 (1H, m) 
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[0255] 
[Table 112] 

Ex. Syn. Data 

141 Exl 

ESI+: 622 [M+H]+ 
NMR-DMSO-d6: 1.34-1.47 (6H, m), 1.60-1.74 (1H, m), 1.86-
1.97 (2H, m), 2.11-2.23 (1H, m), 3.10-4.29 (13H, m), 4.42-4.54 
(1H, m), 4.57-4.72 (1H, m), 4.74-4.83 (1H, m), 5.09 (1H, brs), 
7.78-7.85 (1H, m), 7.91-8.02 (2H, m), 8.45 (1H, s), 8.86 (1H, d, 
J= 1.3Hz), 10.75-11.42 (1H, m), 12.32-12.41 (1H, m) 

142 Ex3 

ESI+: 590, 592 [M+H]+ 
NMR-DMSO-d6: 1.21-1.31 (1H, m), 1.35-1.49 (6H, m), 1.61-
1.74 (1H, m), 1.84-2.02 (2H, m), 2.13-2.29 (1H, m), 2.79-2.98 
(2H, m), 3.10-3.98 (10H, m), 4.40-4.77 (3H, m), 4.87-4.98 (1H, 
m), 7.67 (1H, d, J = 1.3Hz), 7.74 (1H, d, J = 1.3Hz), 8.52 (1H, s), 
8.82 (1H, s), 10.39-10.97 (1H, m), 11.25-11.65 (1H, m), 12.25-
12.42 (1H, m), 12.56-13.02 (1H, br) 

143 Ex3 

ESI+: 604, 606 [M+H]+ 
NMR-DMSO-d6: 0.89 (3H, t, J = 7.4Hz), 1.22-1.30 (1H, m), 
I.40-1.49 (2H, m), 1.59-1.73 (2H, m), 1.83-2.03 (3H, m), 2.14-
2.27 (1H, m), 2.80-2.97 (2H, m), 3.10-3.95 (12H, m), 4.42-4.79 
(3H, m), 4.88-4.97 (1H, m), 7.69 (1H, d, J = 1.3Hz), 7.74 (1H, d, 
J = 1.3Hz), 8.52 (1H, s), 8.83 (1H, s), 10.38-11.04 (1H, m), 
II.20-11.74 (1H, m), 12.21-13.19 (2H, m) 

144 Ex 144 

ESI+: 590, 592 [M+H]+ 
NMR-DMSO-d6: 1.13-1.45 (6H, m), 1.46-2.29 (4H, m), 2.53-
2.70 (2H, m), 2.80-3.84 (14H, m), 4.00-5.18 (4H, m), 6.09 (4H, 
s), 7.57 (1H, s), 7.71 (1H, s), 8.47 (1H, s), 8.79 (1H, d, J=1.2Hz), 
9.15-10.50 (1H, m), 11.70-12.50 (1H, m) 

Industrial Applicability 
[0256] 
The compound of the formula (I) or a salt thereof is a muscarinic M3 receptor-

positive allosteric modulator, and can thus be used as an agent for preventing or treating 
bladder/urinary tract diseases associated with bladder contractions via a muscarinic M3 
receptor. 
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Claims  

[Claim 1] A compound of formula (I) or a salt thereof: 

 

 

 

wherein 

R
1
 is -N(-R

11
)(-R

12
), or optionally-substituted cyclic amino, 

R
11

 is C1-6 alkyl, 

R
12

 is optionally-substituted C1-6 alkyl, or optionally-substituted C3-8 cycloalkyl, 

R
2
 is optionally-substituted aryl, optionally-substituted monocyclic aromatic hetero 

ring, or optionally-substituted bicyclic aromatic hetero ring, 

each R
3
 if present is, independently, C1-6 alkyl, 

W is C1-6 alkylene, and 

n is an integer of 0 to 4. 

 

[Claim 2] The compound or a salt thereof according to claim 1, wherein 

R
1
 is cyclic amino optionally substituted with 1 to 5 of a substituent G and/or an oxo 

substituent, or R
1
 is -N(-R

11
)(-R

12
),  

R
11

 is C1-6 alkyl 

R
12

 is C1-6 alkyl optionally substituted with 1 to 3 substituents selected from the group 

consisting of 

–OH, 

N

S

N
H

O N

N

N NR
2

R
1

W CO
2
H

(R
3
)
n

（Ｉ）



172 
 

 

-O-C1-6 alkyl optionally substituted with at least one group selected from the 

group consisting of -OH, -O-(C1-6 alkyl), -CN, -SO2-(C1-6 alkyl), and halogen, 

C3-8 cycloalkyl, 

-O-(C3-8 cycloalkyl), 

halogen, 

-CN, and 

a saturated hetero ring, 

R
2
 is phenyl optionally substituted with 1 to 5 substituents G, thienyl optionally 

substituted with 1 to 3 substituents G, pyridyl optionally substituted with 1 to 3 substituents 

G, or benzothienyl optionally substituted with 1 to 5 substituents G, and 

each substituent G is a substituent selected from the group consisting of: 

C1-6 alkyl optionally substituted with at least one group selected from the group 

consisting of -OH, -O-(C1-6 alkyl), -CN, -SO2-(C1-6 alkyl), and halogen, 

-OH, 

-O-C1-6 alkyl optionally substituted with at least one group selected from the group 

consisting of -OH, -O-(C1-6 alkyl), -CN, -SO2-(C1-6 alkyl), and halogen, 

C3-8 cycloalkyl, 

-O-(C3-8 cycloalkyl), 

halogen, 

-CN, 

-SO2-(C1-6 alkyl), 

-CO2-(C1-6 alkyl), 

-COOH, 

-CO-N(C1-6 alkyl)2, 

-CO-NH(C1-6 alkyl), 
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-CONH2, 

-CO-(C1-6 alkyl), 

-SO2-N(C1-6 alkyl)2, 

-SO2-NH(C1-6 alkyl), 

-SO2NH2, 

-N(C1-6 alkyl)2, 

-NH(C1-6 alkyl), 

-NH2, 

a saturated hetero ring, and 

-O-saturated hetero ring. 

 

[Claim 3] The compound or a salt thereof according to claim 2, wherein 

R
1
 is pyrrolidin-1-yl or piperidin-1-yl, each substituted with 1 to 2 substituents 

selected from the group consisting of C1-6 alkyl and halogeno-C1-6 alkyl, or wherein R
1
 is -N(-

R
11

)(-R
12

),  

R
11

 is C1-6 alkyl, and 

R
12

 is C1-6 alkyl optionally substituted with one group selected from the group 

consisting of C3-8 cycloalkyl and -O-(C1-6 alkyl), 

R
2
 is 

phenyl optionally substituted with 1 to 3 groups selected from the group 

consisting of C1-6 alkyl, halogeno-C1-6 alkyl, -O-(C1-6 alkyl), -O-(halogeno-C1-

6 alkyl), halogen, C3-8 cycloalkyl, and -CN; 

thienyl optionally substituted with 1 to 3 groups selected from the group 

consisting of C1-6 alkyl, halogeno-C1-6 alkyl, -O-(C1-6 alkyl), C3-8 cycloalkyl, 

and halogen; 
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pyridyl optionally substituted with 1 to 3 groups selected from the group 

consisting of C1-6 alkyl, halogeno-C1-6 alkyl, -O-(C1-6 alkyl), C3-8 cycloalkyl, 

and halogen; or 

benzothienyl, 

W is C1-3 alkylene, and 

n is 0 or 1. 

 

[Claim 4] The compound or a salt thereof according to claim 3, wherein 

R
2
 is phenyl di-substituted with trifluoromethyl and fluoro, thienyl mono-substituted 

with trifluoromethyl or chloro, or pyridyl di-substituted with trifluoromethyl and methoxy, 

and 

W is methylene or ethylene. 

 

[Claim 5] The compound or a salt thereof according to claim 3, wherein 

R
1
 is pyrrolidin-1-yl or piperidin-1-yl, each substituted with 1 to 2 substituents 

selected from the group consisting of C1-6 alkyl and halogeno-C1-6 alkyl, 

R
2
 is thienyl optionally substituted with 1 or 2 substituents selected from the group 

consisting of halogeno-C1-6 alkyl and halogen, or wherein R
2
 is phenyl optionally substituted 

with 1 or 2 substituents selected from the group consisting of halogeno-C1-6 alkyl and 

halogen, and 

W is methylene or ethylene. 

 

[Claim 6] The compound or a salt thereof according to claim 1, wherein the 

compound is a compound selected from the group consisting of: 
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3-[(2S)-4-(5-{[4-(4-chlorothiophen-2-yl)-5-{[(2R)-2-methylpyrrolidin-1-yl]methyl}-

1,3-thiazol-2-yl]carbamoyl}pyrazin-2-yl)-2-methylpiperazin-1-yl]propanoic acid, 

3-[(3R)-4-{5-[(4-[3-fluoro-5-(trifluoromethyl)phenyl]-5-{[(2R)-2-methylpyrrolidin-1-

yl]methyl}-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl}-3-methylpiperazin-1-yl]propanoic acid, 

[(3R)-4-{5-[(4-[3-fluoro-5-(trifluoromethyl)phenyl]-5-{[(2R)-2-methylpyrrolidin-1-

yl]methyl}-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl}-3-methylpiperazin-1-yl]acetic acid, 

3-(4-{5-[(4-[3-fluoro-5-(trifluoromethyl)phenyl]-5-{[(2R)-2-methylpyrrolidin-1-

yl]methyl}-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl}piperazin-1-yl)propanoic acid, 

3-[(2R)-4-(5-{[4-(4-chlorothiophen-2-yl)-5-{[(2R)-2-ethylpyrrolidin-1-yl]methyl}-

1,3-thiazol-2-yl]carbamoyl}pyrazin-2-yl)-2-methylpiperazin-1-yl]propanoic acid, 

3-[(3R)-3-methyl-4-{5-[(5-{[(2R)-2-methylpyrrolidin-1-yl]methyl}-4-[4-

(trifluoromethyl)thiophen-2-yl]-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl}piperazin-1-

yl]propanoic acid, 

3-(4-{5-[(5-{[(2R,5R)-2,5-dimethylpyrrolidin-1-yl]methyl}-4-[3-fluoro-5-

(trifluoromethyl)phenyl]-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl}piperazin-1-yl)propanoic 

acid, and 

3-{(2R)-4-[5-({5-[(diethylamino)methyl]-4-[3-fluoro-5-(trifluoromethyl)phenyl]-1,3-

thiazol-2-yl}carbamoyl)pyrazin-2-yl]-2-methylpiperazin-1-yl}propanoic acid. 

 

[Claim 7] A pharmaceutical composition, comprising:  

the compound or a salt thereof according to claim 1; and  

a pharmaceutically acceptable excipient. 

 

[Claim 8] An effective amount of the compound or a salt thereof according to 

claim 1 for use in the treatment of a bladder/urinary tract disease associated with bladder 
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contractions via a muscarinic M3 receptor, wherein the compound or salt thereof is to be 

administered to a subject in need thereof. 

 

[Claim 9] Use of an effective amount of the compound or a salt thereof according 

to claim 1 in the manufacture of a medicament for the treatment of a bladder/urinary tract 

disease associated with bladder contractions via a muscarinic M3 receptor, wherein the 

medicament is to be administered to a subject in need thereof. 

 

[Claim 10] The use according to claim 9, wherein the bladder/urinary tract disease 

associated with bladder contractions via a muscarinic M3 receptor is voiding dysfunction or 

urine storage dysfunction in underactive bladder, hypotonic bladder, acontractile bladder, 

detrusor underactivity, or neurogenic bladder. 

 

[Claim 11] The compound or a salt thereof according to claim 6, wherein the 

compound is 3-[(2S)-4-(5-{[4-(4-chlorothiophen-2-yl)-5-{[(2R)-2-methylpyrrolidin-1-

yl]methyl}-1,3-thiazol-2-yl]carbamoyl}pyrazin-2-yl)-2-methylpiperazin-1-yl]propanoic acid.   

 

[Claim 12] The compound or a salt thereof according to claim 6, wherein the 

compound is 3-[(3R)-4-{5-[(4-[3-fluoro-5-(trifluoromethyl)phenyl]-5-{[(2R)-2-

methylpyrrolidin-1-yl]methyl}-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl}-3-methylpiperazin-

1-yl]propanoic acid. 

 

[Claim 13] The compound or a salt thereof according to claim 6, wherein the 

compound is [(3R)-4-{5-[(4-[3-fluoro-5-(trifluoromethyl)phenyl]-5-{[(2R)-2-
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methylpyrrolidin-1-yl]methyl}-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl}-3-methylpiperazin-

1-yl]acetic acid. 

 

[Claim 14] The compound or a salt thereof according to claim 6, wherein the 

compound is 3-(4-{5-[(4-[3-fluoro-5-(trifluoromethyl)phenyl]-5-{[(2R)-2-methylpyrrolidin-

1-yl]methyl}-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl}piperazin-1-yl)propanoic acid. 

 

[Claim 15] The compound or a salt thereof according to claim 6, wherein the 

compound is 3-[(2R)-4-(5-{[4-(4-chlorothiophen-2-yl)-5-{[(2R)-2-ethylpyrrolidin-1-

yl]methyl}-1,3-thiazol-2-yl]carbamoyl}pyrazin-2-yl)-2-methylpiperazin-1-yl]propanoic acid. 

 

[Claim 16] The compound or a salt thereof according to claim 6, wherein the 

compound is 3-[(3R)-3-methyl-4-{5-[(5-{[(2R)-2-methylpyrrolidin-1-yl]methyl}-4-[4-

(trifluoromethyl)thiophen-2-yl]-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl}piperazin-1-

yl]propanoic acid. 

 

[Claim 17] The compound or a salt thereof according to claim 6, wherein the 

compound is 3-(4-{5-[(5-{[(2R,5R)-2,5-dimethylpyrrolidin-1-yl]methyl}-4-[3-fluoro-5-

(trifluoromethyl)phenyl]-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl}piperazin-1-yl)propanoic 

acid. 

 

[Claim 18] The compound or a salt thereof according to claim 6, wherein the 

compound is 3-{(2R)-4-[5-({5-[(diethylamino)methyl]-4-[3-fluoro-5-

(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}carbamoyl)pyrazin-2-yl]-2-methylpiperazin-1-

yl}propanoic acid. 
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[Claim 19] 3-[(2S)-4-(5-{[4-(4-chlorothiophen-2-yl)-5-{[(2R)-2-methylpyrrolidin-

1-yl]methyl}-1,3-thiazol-2-yl]carbamoyl}pyrazin-2-yl)-2-methylpiperazin-1-yl]propanoic 

acid dimaleate. 

 

[Claim 20] A crystal of the compound according to claim 19. 

 

[Claim 21] The crystal according to claim 20, having peaks at 2θ (°) of 5.7, 6.6, 

10.5, 12.0, 13.3, 15.8, 16.6, 17.3, 19.0, and 26.2 measured by powder X-ray diffraction. 

 

[Claim 22] A pharmaceutical composition comprising: 

the crystal according to claim 21, and 

a pharmaceutically acceptable excipient. 

 

[Claim 23] A pharmaceutical composition for preventing or treating 

bladder/urinary tract diseases associated with bladder contractions via a muscarinic M3 

receptor, comprising the crystal according to claim 21. 

 

[Claim 24] The pharmaceutical composition according to claim 23, wherein the 

bladder/urinary tract diseases associated with bladder contractions via a muscarinic M3 

receptor are voiding dysfunction or urine storage dysfunction in underactive bladder, 

hypotonic bladder, acontractile bladder, detrusor underactivity, or neurogenic bladder. 


