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DESCRIPTION 

DIHYDROP YRID AZINE-3 ,5-DIONE DERIVATIVE 

TECHNICAL FIELD 

[0001] The present invention relates to a dihydropyridazine-3,5-dione derivative or a salt 

thereof, or a solvate of the compound or the salt. The present invention also relates to a 

pharmaceutical drug, a pharmaceutical composition, a sodium-dependent phosphate 

transporter inhibitor, and a preventive and/or therapeutic agent for hyperphosphatemia, 

secondary hyperparathyroidism, and chronic renal failure, containing the dihydropyridazine-

3,5-dione derivative or the salt thereof, or the solvate of the compound or the salt as an active 

ingredient, and a method for prevention and/or treatment. 

BACKGROUND ART 

[0002] Phosphorus is found in every cell and makes up 1% of a person's body weight. 

This element plays an essential role in sustaining life, such as the energy metabolism of cells. 

The concentration of phosphorus in blood is determined by absorption from the 

gastrointestinal tract and excretion from the kidney as well as bone formation and bone 

resorption and adjusted to a constant level. The phosphorus absorption in the 

gastrointestinal tract is performed mainly by a sodium-dependent phosphate transporter NaPi-

Ilb (SLC34A2) (Non-Patent Documents 1 and 2). Phosphorus in blood is filtered by renal 

glomerulus and reabsorbed in necessary amounts mainly by NaPi-IIa (SLC34A1) and NaPi-

IIc (SLC34A3) in the renal tubule (Non-Patent Documents 1 and 3). The kidney plays a 

very important role in regulating phosphorus in vivo. In end-stage renal failure patients and 

dialysis patients with impaired renal functions, phosphorus accumulates in the body, resulting 

in a rise in phosphorus concentration in blood, i.e., hyperphosphatemia. 

[0003] Hyperphosphatemia brings about the calcification of soft tissues. Particularly, 

vascular calcification is considered responsible for the dysfunction of the heart, leading to the 

death of-the patient. Hyperphosphatemia also brings about the hypersecretion of 

parathyroid hormones, i.e., secondary hyperparathyroidism, and causes bone lesions. Thus, 
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hypeiphosphatemia is viewed as a problematic factor that deteriorates the prognosis and QOL 

of end-stage renal failure patients and dialysis patients. 

[0004] In the current treatment of hyperphosphatemia, phosphorus adsorbents are used for 

the purpose of suppressing phosphorus absorption in the gastrointestinal tract. Nonmetallic 

polymer adsorbents typified by sevelamer hydrochloride, calcium salt preparations typified 

by precipitated calcium carbonate, or metallic adsorbents typified by lanthanum carbonate are 

used as the phosphorus adsorbents. These adsorbents, however, have each been reported to 

have adverse reactions such as gastrointestinal disorders including constipation and diarrhea, 

hypercalcemia caused by a rise in serum calcium concentration, and in vivo metal 

accumulation. In addition, these adsorbents require a daily intake of a few grams and 

therefore present noncompliance problems. Accordingly, there is a strong demand for the 

development of novel hyperphosphatemia therapy improved in terms of these problems of the 

phosphorus adsorbents. 

[0005] The inhibition of NaPi-IIb, which plays a major role in phosphorus absorption in the 

gastrointestinal tract, may suppress phosphorus absorption in the gastrointestinal tract, as 

with the phosphorus adsorbents, to decrease phosphorus concentration in blood (Non-Patent 

Documents 2 and 4). Also, PiT-1 (SLC20A1) and PiT-2 (SLC20A2), which are sodium-

dependent phosphate transporters like NaPi-IIb, are partially responsible for phosphorus 

absorption in the gastrointestinal tract (Non-Patent Documents 1 and 6). Thus, a compound 

that inhibits NaPi-IIb, PiT-1, and PiT-2 can be expected to produce a stronger phosphorus 

absorption inhibitory effect and decrease phosphorus concentration in blood, compared with 

an inhibitor for only NaPi-IIb. Meanwhile, the suppression of phosphorus absorption by the 

inhibition of these sodium-dependent phosphate transporters is based on the mechanism of 

action different from that of the phosphorus adsorbents currently used. Thus, the sodium-

dependent phosphate transporter inhibitor can be expected to serve as a novel preventive 

and/or therapeutic agent for hyperphosphatemia in place of the conventional phosphorus 

adsorbents. The sodium-dependent phosphate transporter inhibitor is further expected to 

exert preventive and/or therapeutic effects on secondary hyperparathyroidism and chronic 
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renal failure by decreasing phosphorus concentration in blood (Non-Patent Document 5). 

NTX1942 (Patent Document 1) and compounds described in Patent Documents 2 and 4 have 

been reported so far as NaPi-IIb inhibitors. Also, a compound having a pyridazine skeleton 

has been reported in Patent Document 3 which makes mention about the treatment of anemia, 

ischemia, and hypoxia by the HIF hydroxylase inhibitory activity of the compound. 
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SUMMARY OF INVENTION 

TECHNICAL PROBLEM 

[0008] There is a strong demand for the development of novel hyperphosphatemia therapy 

improved in terms of these problems of the existing phosphorus adsorbents. 

SOLUTION TO PROBLEM 

[0009] The present inventors have conducted diligent studies in light of the problems 

described above and consequently completed the present invention by finding for the first 

time that a compound represented by the formula (I) shown below, which largely differ in 

chemical structure from NaPi-IIb inhibitors known in the art, has an excellent NaPi-IIb 
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inhibitory effect, PiT-1 inhibitory effect, and/or PiT-2 inhibitory effect, is useful in the 

prevention and/or treatment of hyperphosphatemia, secondary hyperparathyroidism, and 

chronic renal failure, and has excellent drug efficacy on these diseases. Specifically, one 

aspect of the present invention provides compounds shown below or salts thereof, or solvates 

of the compounds or the salts. 

[0010] One embodiment of the present invention provides the following compounds (1-1) 

to (1-55): 

[0011] (1 -1) A compound represented by the formula (I) or a salt thereof, or a solvate of the 

compound or the salt: 

[0012] [Formula 1] 

[0013] wherein R1, R4, and R5 are as defined in any one of the following (1) to (3): 

(1) R1 is a hydrogen atom or CI.JO alkyl; 

R4 is a hydrogen atom, CM alkyl optionally substituted with one or more 

substituents Rf, C6-10 aryl optionally substituted with one or more substituents Rg, (C^ 

alkyl)carbonyl, (Ce-io aryl)carbonyl, a group -C(0)NR37R38, C3.7 cycloalkyl, or 5- to 8-

membered heterocycloalkyl; and 

R5 is a hydrogen atom or CM alkyl; 

(2) R1 and R5 together with the carbon atom to which they are attached form a C3.6 

saturated carbocyclic ring; and 

R4 is as defined above; and 

(3) R1 is a hydrogen atom or linear CMO alkyl; 

R4 and R5 together with the carbon atom and the nitrogen atom to which they are 
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attached form a 5- to 8-membered saturated heterocyclic ring, wherein the saturated 

heterocyclic ring is optionally substituted with one or more substituents R2; 

R3 is Ci .10 alkyl optionally substituted with one or more substituents Rh, or R3 is CM 

alkyl substituted with Re; 

R andR are each independently selected from a hydrogen atom and C1.3 alkyl; 

each R is independently selected from C1.5 alkyl and a halogen atom; and/or 

two or more substituents R on the 5- to 8-membered saturated heterocyclic ring 

may together form C1.5 alkylene that links the ring atoms to which they are attached; 

each Rh is independently selected from a halogen atom, (CM alkoxy)carbonyl, and a 

group -(0(CH2)a)b-CM alkoxy, wherein a is an integer selected from 2 to 4, and b is an 

integer selected from 1 to 4; 

Re is C6-10 aryl optionally substituted with one or more substituents Ras or 5- to 10-

membered heteroaryl optionally substituted with one or more substituents Ra; 

each Rf is independently selected from a halogen atom, hydroxy, cyano, carboxy, 

(Cj-6 alkoxy)carbonyl, Ci^ alkoxy, and C6-10 aryl optionally substituted with one or more 

substituents Rg; 

each Rg is independently selected from a halogen atom, C1-6 alkyl, C2-6 alkynyl, and 

C1.6 alkoxy, wherein the alkyl, alkynyl, and alkoxy groups are each optionally substituted 

with one or more substituents selected from hydroxy and cyano; 

each Ra is independently selected from a halogen atom, hydroxy, nitro, cyano, (CM 

alkoxy)carbonyl, 3- to 10-membered heterocycloalkyloxy (the heterocycloalkyloxy group is 

optionally substituted with optionally CM alkoxy-substituted CM alkyl), CMO alkyl 

optionally substituted with one or more substituents R10, C2-10 alkenyl optionally substituted 

with one or more substituents R15, C2-10 alkynyl optionally substituted with one or more 
11 10 substituents R , C1-8 alkoxy optionally substituted with one or more substituents R , CM 

alkylthio optionally substituted with one or more substituents R13, a group -(0(CH2)qi)q2-

NR4IR4? (wherein ql is an integer selected from 1 to 4, and q2 is an integer selected from 2 to 

6), a group -(0(CH2)ri)r2-C(0)NR43R44 (wherein rl is an integer selected from 1 to 4, and r2 



-6-

is an integer selected from 1 to 4), a group -(0(CH2)si)s2-NR45-C(0)R46 (wherein si and s2 

are each independently an integer selected from 2 to 4), a group -C(0)NR47R48, pyridinyl, 

pyrrolyl, a group -NR49R50, and a group -(0(CH2)yi)y2-0-CH2-C(0)NR5IR52 (wherein yl is 

an integer selected from 1 to 4, and y2 is an integer selected from 1 to 4); 

R10, R11, R12, R13, and R15 are each independently selected from a halogen atom, 

hydroxy, carboxy, Ci-6 alkoxy optionally substituted with one or more hydroxy groups, (CM 

alkoxy)Ci-6 alkoxy, (CM alkoxy)carbonyl, a group -(O(CH2)0)P-OH (wherein o and p are 

each independently an integer selected from 2 to 4), C3.6 cycloalkyl optionally substituted 

with one or more hydroxy groups, 3- to 10-membered heterocycloalkyl, 5- to 10-membered 

heteroaryl, and a group -NR39R40, wherein the 3- to 10-membered heterocycloalkyl group is 

optionally substituted with one or more substituents selected from oxo, a halogen atom, CM 

alkyl (wherein the alkyl group is optionally substituted with one or more hydroxy groups), 

(CM alkoxy)Ci-4 alkyl (wherein the alkoxy moiety is optionally substituted with one or more 

hydroxy groups), CM alkoxy, (CM alkoxy)carbonyl, CM alkylthio, morpholino, (Ci_3 

aIkyl)sulfonyl, and -C(0)NR53R54; 

Ar1 is Ce-io aryl or 5- to 10-membered heteroaryl, wherein the aryl and heteroaryl 

groups are each optionally substituted with one to three substituents selected from Rb, Rc, 

andRd; 

Rb, Rc, and Rd are each independently selected from optionally CM alkoxy-

substituted C1.5 alkoxy, a halogen atom, CMO alkyl optionally substituted with one or more 

halogen atoms, a group -SF5, cyano, hydroxy, 5- to 10-membered heterocycloalkyl optionally 

substituted with one or more substituents R14, C6-10 aryl optionally substituted with one or 

more substituents R14, and 5- to 10-membered heteroaryl optionally substituted with one or 

more substituents R14; 

each R14 is independently selected from a halogen atom, oxo, cyano, nitro, CM alkyl 

optionally substituted with one or more halogen atoms, CM alkoxy optionally substituted 

with one or more halogen atoms, (CM alkoxy)carbonyI, a group -NR27R28, a 

group -S02NR35R36, CM alkylthio, and 5- to 10-membered heterocycloalkyl; 
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AM 'J A 

R and R are each independently selected from a hydrogen atom and CM alkyl 

optionally substituted with (CM alkoxy)carbonyl; 

R35 and R36 are each independently selected from a hydrogen atom and CM alkyl; 

R39 is a hydrogen atom, or optionally Cj.6 alkoxy-substituted Ci-6 alkyl; 

R40 is a hydrogen atom, optionally Ci-6 alkoxy-substituted Ci^ alkyl, ((CM 

alkoxy)carbonyl)Ci.6 alkyl, hydroxy-substituted Ci.6 alkyl, a group -(CH2)U-NR55R56 

(wherein u is an integer selected from 1 to 4), a group -CH((CH2)viCOOR57)-(CH2)v2-

COOR57 (wherein vl is an integer selected from 0 to 2, and v2 is an integer selected from 1 

to 3), a group -(Ct^vrSOjH (wherein w is an integer selected from 1 to 4), a group -(CH2)xi-

CH(C00H)-(CH2)x2-S03H (wherein xl is an integer selected from 0 to 2, and x2 is an 

integer selected from 1 to 3), 3- to 6-membered oxacycloalkyl, or a group -(CH2)ti-0-(CH2)t2-

C(0)NR58R59 (wherein tl and t2 are each independently an integer selected from 1 to 3); 

R41 is a hydrogen atom or C1-3 alkyl; 

R42 is C1.8 alkyl substituted with one or more hydroxy groups, or (C1.3 alkoxy)CM 

alkyl; 

R43 is a hydrogen atom or C 1.3 alkyl; 

R44 is Ci-8 alkyl substituted with one or more hydroxy groups, or 

R43 and R44 together with the nitrogen atom to which they are attached may form 

morpholino; 

R45 is a hydrogen atom or C1.3 alkyl; 

R46 is Cj-6 alkyl substituted with one or more hydroxy groups; 

R47 is C1.3 alkyl; 

R48 is (C1-3 alkoxy)CM alkyl; 

R49 is a hydrogen atom and CM alkyl; 

R50 is -(CH2)Z-NR60R61 (Z is an integer selected from 1 to 4, R60 is a hydrogen atom 

or CM alkyl, and R61 is (C1-3 aIkoxy)CM alkyl, or R60 and R6i together with the nitrogen 

atom to which-they are attached may form morpholino); 

R51 is a hydrogen atom or CM alkyl; 
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R52 is Ci-8 alkyl substituted with one or more hydroxy groups; 

R53 and R54 are each independently selected from a hydrogen atom and CM alkyl; 

R55 is a hydrogen atom or CM alkyl; 

R56 is (CM alkyl)carbonyl; 

R57 is a hydrogen atom or CM alkyl; 

R58 is a hydrogen atom or C1.3 alkyl; and 

R59 is C1-8 alkyl substituted with one or more hydroxy groups. 

[0014] (1-2) The compound according to (1-1) or a salt thereof, or a solvate of the 

compound or the salt, wherein 

each Ra is independently selected from a halogen atom, hydroxy, nitro, cyano, (CM 

alkoxy)carbonyl, 3- to 10-membered heterocycloalkyloxy, Cwo alkyl optionally substituted 

with one or more substituents R10, C2-10 alkenyl optionally substituted with one or more 

substituents R15, C2-10 alkynyl optionally substituted with one or more substituents R11, Q.g 

alkoxy optionally substituted with one or more substituents R12, and CM alkylthio optionally 

substituted with one or more substituents R13; 

R10, R11, R12, R13, and R15 are each independently selected from a halogen atom, 

hydroxy, carboxy, Cj.6 alkoxy optionally substituted with one or more hydroxy groups, (CM 

alkoxy)carbonyI, a group -(0(CH2)0)p-OH (wherein 0 and p are each independently an 

integer selected from 2 to 4), C3-6 cycloalkyl optionally substituted with one or more hydroxy 

groups, 3- to 10-membered heterocycloalkyl, 5- to 10-membered heteroaryl, and a 

group -NR39R40, wherein the 3- to 10-membered heterocycloalkyl group is optionally 

substituted with one or more substituents selected from oxo, a halogen atom, and CM alkyl 

(wherein the alkyl group is optionally substituted with one or more hydroxy groups); and 

R39 and R40 are each independently selected from a hydrogen atom and optionally 

C1.6 alkoxy-substituted Ci-6 alkyl. 

[0015] (1-3) The compound according to (1-1) or (1-2) or a salt thereof, or a solvate of the 

compound or the salt, wherein 

3- to 10-membered heterocycloalkyloxy in the definition of Ra is 3- to 6- membered 
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heterocycloalkyloxy; 

3- to 10-membered heterocycloalkyl in the definition of R10, Ru, R12, R13 and R15 is 

3- to 6- membered heterocycloalkyl; and 

5- to 10-membered heteroaryl in the definition of Ri0, R11, R12, R13 and R1S is 5- to 

6-membered heteroaryl. 

[0016] (1-4) The compound according to any of (1-1) to (1-3) or a salt thereof, or a solvate 

of the compound or the salt, wherein 

Rb is optionally CM alkoxy-substituted C1-5 alkoxy or a halogen atom; 

Rc is a halogen atom, CMO alkyl optionally substituted with one or more halogen 

atoms, or a group -SF5; and 

Rd is cyano, hydroxy, a halogen atom, CM alkyl optionally substituted with one or 

more halogen atoms, 5- to 10-membered heterocycloalkyl optionally substituted with one or 

more substituents R14, Ce-io aryl optionally substituted with one or more substituents R14, or 

5- to 10-membered heteroaryl optionally substituted with one or more substituents R14. 

[0017] (1-5) The compound according to any of (1-1) to (1-4) or a salt thereof, or a solvate 

of the compound or the salt, wherein 

each Ra is independently selected from a halogen atom, nitro, cyano, (CM 

alkoxy)carbonyl, 3- to 6-membered heterocycloalkyloxy (the heterocycloalkyloxy group is 

optionally substituted with optionally CM alkoxy-substituted CM alkyl), CMO alkyl 

optionally substituted with one or more substituents R10, C2-10 alkynyl optionally substituted 

with one or more substituents R11, Ci_s alkoxy optionally substituted with one or more 

substituents R , CM alkylthio optionally substituted with one or more substituents R , a 

group -(0(CH2)ql)q2-NR41R42, a group -(0(CH2)rl)r2-C(0)NR43R44, a group -(0(CH2)SI)S2-

NR45-C(0)R46, a group -C(0)NR47R48, pyridinyl, pyrrolyl, a group -NR49RS0, and a 

group -(0(CH2)yi)y2-0-CH2-NR51R52; 

R10 is carboxy, 3- to 6-membered heterocycloalkyl, Cj^ alkoxy optionally 

substituted with one or more hydroxy groups, or a group -(0(CH2)o)p-OH; 

R11 is hydroxy, carboxy, 5- or 6-membered heterocycloalkyl optionally substituted 
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with one or more oxo groups, Cj.6 alkoxy optionally substituted with one or more hydroxy 

groups, a group -(O(CH2)0)p-OH, C3.6 cycloalkyl optionally substituted with one or more 

hydroxy groups or a group -NR39R40; 
12 R is a halogen atom, hydroxy, carboxy, alkoxy optionally substituted with one 

or more hydroxy groups, (CM alkoxy)Ci_6 alkoxy, (C1.3 alkoxy)carbonyl, 3- to 6-membered 

heterocycloalkyl, 5- or 6-membered heteroaryl, or a group -NR39R40, wherein the 3- to 6-

membered heterocycloalkyl group is optionally substituted with one or more substituents 

selected from oxo, a halogen atom, CM alkyl (wherein the alkyl group is optionally 

substituted with one or more hydroxy groups), (CM alkoxy)CM alkyl (wherein the alkoxy 

moiety is optionally substituted with one or more hydroxy groups), CM alkoxy, (CM 

alkoxy)carbonyI, CM alkylthio, morpholinyl, (C1.3 alkyl)sulfonyl, and -C(0)NR53R54; 

R13 is 5- or 6-membered heterocycloalkyl; and 

o and p are each independently an integer selected from 2 to 4. 

[0018] (1-6) The compound according to any of (1-1) to (1-5) or a salt thereof, or a solvate 

of the compound or the salt, wherein 

each Ra is independently selected from a halogen atom, nitro, cyano, (CM 

alkoxy)carbonyl, 3- to 6-membered heterocycloalkyloxy, CMO alkyl optionally substituted 

with one or more substituents R10, C2-IQ alkynyl optionally substituted with one or more 

substituents R11, Ci_g alkoxy optionally substituted with one or more substituents R12, and 

CM alkylthio optionally substituted with one or more substituents R13; 

each R10 is independently selected from carboxy, 3- to 6-membered heterocycloalkyl, 

Ci-6 alkoxy optionally substituted with one or more hydroxy groups, and a 

group -(O(CH2)0)P-OH; 

each R11 is independently selected from hydroxy, carboxy, 5- or 6-membered 

heterocycloalkyl optionally substituted with one or more oxo groups, Ci^ alkoxy optionally 

substituted with one or more hydroxy groups, a group -(O(CH2)0)p-OH, and C3.6 cycloalkyl 

optionally substituted with one or more hydroxy groups; 

each R12 is independently selected from a halogen atom, hydroxy, Ci-6 alkoxy 
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optionally substituted with one or more hydroxy groups, (C1.3 alkoxy)carbonyl, 3- to 6-

membered heterocycloalkyl, 5- or 6-membered heteroaryl, and a group -NR39R40; 
11 R is 5- or 6-membered heterocycloalkyl; and 

0 and p are each independently an integer selected from 2 to 4. 

[0019] (1-7) The compound according to any of (1-1) to (1-5) or a salt thereof, or a solvate 

of the compound or the salt, wherein each Ra is independently selected from a halogen atom, 

hydroxy, nitro, cyano, Cw alkyl, (carboxy)Ci_8 alkyl, (morpholino)CM alkyl, [HO-

((CH2)00)P]CI.6 alkyl, (C1.6 alkoxy)Ci.g alkyl optionally substituted with one or more 

hydroxy groups, Ci-6 alkoxy optionally substituted with one or more halogen atoms, [N-((CI-3 

alkoxy)Ci-4 alkyI)-N-(Ci.3 alkyl)amino]CM alkoxy, Ci-6 alkoxy substituted with one or more 

hydroxy groups, ((C1.3 alkoxy)carbonyl)Ci.3 alkoxy, (Ci-6 alkoxy)Ci.s alkoxy optionally 

substituted with one or more hydroxy groups, (C1.3 alkoxy(Cu alkoxy))Ci-4 alkoxy, 

(carboxy)Ci-8 alkoxy, (3- to 6-membered heterocycloalkyl)Ci.6 alkoxy (the heterocycloalkyl 

moiety is optionally substituted with one or more substituents selected from oxo, a halogen 

atom, CM alkyl optionally substituted with one or more hydroxy groups, (CM alkoxy)CM 

alkyl (the alkoxy moiety is optionally substituted with one or more hydroxy groups), CM 

alkoxy, (CM alkoxy)carbonyl, CM alkylthio, morpholino, (C1.3 alkyl)sulfonyi, and (di(Cj.3 

alkyl)amino)carbonyl), CM alkoxy substituted with a group -NH-CH((CH2)viCOOR57)-

(CH2)V2-COOR57, [N-(3- to 6-membered oxacycloalkyI)-N-(Ci.3 alkyl)amino]CM alkoxy, 

[N,N-di((hydroxy)CM alkyl)-amino]CM alkoxy, [N-((CI.3 alkoxy)carbonyl)Ci-3 alkyl-N-

(C1.3 alkyl)amino]CM alkoxy, (pyridinyl)CM alkoxy, (pyrimidinyl)CM alkoxy, (1,2,4-

triazolyl)CMalkoxy, [N-(hydroxy)CM aIkyI-N-(Ci.3 alkyl)amino]CM alkoxy, [N5N-di((Ci.3 

alkoxy)CM aIkyl)amino]Ci-6 alkoxy, [N,N-di(Ci-3alkyl)amino]Ci.6 alkoxy, [N-[N-

(CMalkyl)carbonyl-N-(Ci.3alkyl)amino]CMalkyl-N-(Ci.3 alkyl) amino]CM alkoxy, [N-[N-

(Cualkyl)carbonyl-amino]CMalkyl-N-(Ci-3 alkyl) amino]CM alkoxy, a group -(0(CH2)II)T2-

C(0)NR43R44, a group -(0(CH2)qi)q2-NR4IR42, CM alkoxy substituted with a group -NH-

(CH2)w-S03H, CM alkoxy substituted with a group -NH-(CH2)xi-GH(COOH)-(CH2)i2-SG3H, 

a group -(0(CH2)SI)S2-NR45-C(0)R46, a group -C(0)NR47R48, pyridinyl, a group -NR49RS0, a 
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group -(0(CH2)yi)y2-0-CH2-C(0)NR51R52, (carboxy)C2-6 alkynyl, (3- to 6-membered 

heterocycloalkyl)C2.6 alkynyl optionally substituted with one or more oxo groups, C2-8 

alkynyl optionally substituted with one or more hydroxy groups, [H0-((CH2)00)p]C2-8 

alkynyl, (CM alkoxy)C2-8 alkynyl optionally substituted with one or more hydroxy groups, 

(C3.6 cycloalkyl)C2-6 alkynyl optionally substituted with one or more hydroxy groups, [N-

((C1.3 alkoxy)Ci4 alkyl)-N-(Ci-3 alkyl)amino]C2-6 alkynyl, (C1.3 alkoxy)carbonyl, 

(morpholino)CM alkylthio optionally substituted with one or more oxo groups, 3- to 6-

membered oxacycloalkyloxy, or 4- to 6-membered nitrogen containing heterocycloalkyloxy 

(the nitrogen containing heterocycloalkyl moiety is optionally substituted with one 

substituent selected from (C1-3 alkoxy)CM alkyl and C1.3 alkyl). 

[0020] (1-8) The compound according to any of (1-1) to (1-7) or a salt thereof, or a solvate 

of the compound or the salt, wherein each Ra is independently selected from a halogen atom, 

hydroxy, cyano, CM alkyl, (carboxy)Ci.8 alkyl, (morpholino)CM alkyl, (CM alkoxy)Ci.g 

alkyl substituted with one or more hydroxy groups, CM alkoxy optionally substituted with 

one or more halogen atoms, [N-((CI-3 alkoxy)CM alkyl)-N-(Ci.3 alkyl)amino]CM alkoxy, 

(morpholino)CM alkoxy (the morpholino moiety is optionally substituted with one or two 

substituent(s) selected from oxo and Cj.3 alkyl), (CM alkoxy)Cj.8 alkoxy optionally 

substituted with one or more hydroxy groups, (C1-3 alkoxy(CM alkoxy))CM alkoxy, 

(carboxy)Ci.s alkoxy, (pyrrolidinyl)CM alkoxy (the pyrrolidinyl moiety is optionally 

substituted with (C1-3 alkyl)CM alkoxy), CM alkoxy substituted with a group -NH-

CH((CH2)viCOOR57)-(CH2)v2-COOR57, [N-(oxetanyl)-N-(Ci-3 alkyl)amino]CM alkoxy, 

[N,N-di(Ci-3 alkyl)amino]CM alkoxy, a group -(0(CH2)ri)r2-C(0)NR43R44, a 

group -(0(CH2)qi)q2-NR41R42, CM alkoxy substituted with a group -NH-(CH2)W-S03H, CM 

alkoxy substituted with a group -NH-(CH2)xi-CH(C00H)-(CH2)x2-S03H, (carboxy)C2-6 

alkynyl, (morpholino)C2-6 alkynyl, C2.8 alkynyl optionally substituted with one or more 

hydroxy groups, [HO-((CH2)0O)p]C2-8 alkynyl, (CM alkoxy)C2-8 alkynyl substituted with one 

or more hydroxy groups, or (G1.3 alkoxy)carbonyl. 

[0021] (1-9) The compound according to any of (1-1) to (1-8) or a salt thereof, or a solvate 
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of the compound or the salt, wherein each Ra is independently selected from a halogen atom, 

hydroxy, cyano, C1.3 alkyl, (carboxy)Ci.g alkyl, (CM alkoxy)Ci^ alkyl substituted with one 

of more hydroxy groups, C1.3 alkoxy optionally substituted with one or more halogen atoms, 

[N-((CI-3 alkoxy)Ci-4 alkyl)-N-(Ci-3 alkyl)amino]CM alkoxy, (morpholino)Ci.6 alkoxy, (CM 

alkoxy)Cj-8 alkoxy substituted with one or more hydroxy groups, (carboxy)C2-6 alkynyl, 

(morpholino)C2-6 alkynyl, C2-8 alkynyl optionally substituted with one or more hydroxy 

groups, [HO-((CH2)oO)p]C2-8 alkynyl, (CM alkoxy)C2-8 alkynyl substituted with one or more 

hydroxy groups, and (C1-3 alkoxy)carbonyl. 

[0022] (1-10) The compound according to any of (1-1) to (1-9) or a salt thereof, or a solvate 

of the compound or the salt, wherein R3 is methyl substituted with Re. 

[0023] (1-11) The compound according to any of (1-1) to (1-10) or a salt thereof, or a 

solvate of the compound or the salt, wherein R3 is benzyl optionally substituted with one or 

more substituents Ra on the benzene ring. 

[0024] (1-12) The compound according to any of (1-1) to (1-11) or a salt thereof, or a 

solvate of the compound or the salt, wherein R3 is benzyl optionally substituted with one to 

three substituents Ra on the benzene ring. 

[0025] (1-13) The compound according to any of (1-1) to (1-6), and (1-10) to (1-12) or a 

salt thereof, or a solvate of the compound or the salt, wherein Re is phenyl optionally 

substituted with one to three substituents Ra; 

the one to three substituents Ra are one substituent selected from Ri, Rj, and Rk, two 

substituents selected from combinations of Ri and Rj, Ri and Rk, and Rj and Rk, or three 

substituents Ri, Rj, and Rk; 

Ri is a halogen atom or C1.3 alkoxy; 

Rj is a halogen atom, nitro, or cyano; and 

Rk is hydroxy, a halogen atom, (CM alkoxy)carbonyl, 5- to 10-membered 

heterocycloalkyloxy (the heterocycloalkyloxy group is optionally substituted with optionally 

CM alkoxy-substituted CM alkyl), CMO alkyl optionally substituted with one or more 

substituents R10, C2-10 alkenyl optionally substituted with one or more substituents R15, C2-10 
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alkynyl optionally substituted with one or more substituents Rn, Cj.g alkoxy optionally 

substituted with one or more substituents R12, CM alkylthio optionally substituted with one or 

more substituents R13, a group -(0(CH2)qi)q2-NR41R42, a group -(0(CH2)ri)r2-C(0)NR43R44, a 

group -(0(CH2)SI)S2-NR45-C(0)R46, a group -C(0)NR47R48, pyridinyl, pyrrolyl, a 

group -NR49R50, or a group -(0(CH2)yi)y2-0-CH2-C(0)NR51R52. 

[0026] (1-14) The compound according to (1-13) or a salt thereof, or a solvate of the 

compound or the salt, wherein 

Rk is hydroxy, a halogen atom, (CM alkoxy)carbonyl, 3- to 6-membered 

heterocycloalkyloxy (the heterocycloalkyloxy group is optionally substituted with optionally 

CM alkoxy-substituted CM alkyl), CMO alkyl optionally substituted with one or more 

substituents R10, C2-io alkynyl optionally substituted with one or more substituents R11, Ci_8 

alkoxy optionally substituted with one or more substituents R12, CM alkylthio optionally 

substituted with one or more substituents R13, a group -(0(CH2)qi)q2-NR41R42, a 

group -(0(CH2)rl)r2-C(0)NR43R44, a group -(0(CH2)s,)s2-NR45-C(0)R46; a 

group -C(0)NR47R48, pyridinyl, pyrrolyl, a group -NR49R50, or a group -(0(CH2)yi)y2-0-CH2-

C(0)NR51R52; 

R10 is a carboxy, hydroxy, morpholinyl, CM alkoxy optionally substituted with one 

or more hydroxy groups, or a group -(0(CH2)0)p-0H; 

R11 is a hydroxy, carboxy, morpholinyl optionally substituted with one or more oxo 

groups, CM alkoxy optionally substituted with one or more hydroxy groups, a 

group -(O(CH2)0)p-OH, C3.6 cycloalkyl optionally substituted with one or more hydroxy 

groups or a group -NR39R40; 
12 R is a halogen atom, hydroxy, carboxy, CM alkoxy optionally substituted with one 

or more hydroxy groups, (CM alkoxy)CM alkoxy, (C1.3 alkoxy)carbonyl, 3- to 6-membered 

heterocycloalkyl, 5- or 6-membered heteroaryl containing one nitrogen atom, or a 

group -NR39R40, 

wherein the 3- to 6-membered heterocycloalkyl group is optionally substituted with 

one or more substituents selected from oxo, a halogen atom, CM alkyl (wherein the alkyl 
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group is optionally substituted with one or more hydroxy groups), (CM alkoxy)CM alkyl 

(wherein the alkoxy moiety is optionally substituted with one or more hydroxy groups), CM 

alkoxy, (CM alkoxy)carbonyl, CM alkylthio, morpholinyl, (C1.3 alkyl)sulfonyl, 

and -C(0)NR53R54; 

R13 is morpholinyl; and 

o and p are each independently an integer selected from 2 to 4. 

[0027] (1-15) The compound according to any of (1-1) to (1-6) and (1-10) to (1-13) or a salt 

thereof, or a solvate of the compound or the salt, 

wherein Re is phenyl optionally substituted with one to three substituents Ra; 

the one to three substituents Ra are one substituent selected from Ri, Rj, and Rk, two 

substituents selected from combinations of Ri and Rj, Ri and Rk, and Rj and Rk, or three 

substituents Ri, Rj, and Rk; 

Ri is a halogen atom or C1.3 alkoxy; 

Rj is a halogen atom, nitro, or cyano; and 

Rk is hydroxy, a halogen atom, (CM alkoxy)carbonyl, 5- to 10-membered 

heterocycloalkyloxy, CMO alkyl optionally substituted with one or more substituents Ri0, 

C2-10 alkenyl optionally substituted with one or more substituents R15, C2-10 alkynyl 

optionally substituted with one or more substituents R11, Ci-s alkoxy optionally substituted 
12 with one or more substituents R , or CM alkylthio optionally substituted with one or more 

substituents R13. 

[0028] (1-16) The compound according to (1-14) or (1-15) or a salt thereof, or a solvate of 

the compound or the salt, 

wherein Rk is hydroxy, a halogen atom, (CM alkoxy)carbonyl, 3- to 6-membered 

heterocycloalkyloxy, CMO alkyl optionally substituted with one or more substituents R10, 

C2-10 alkynyl optionally substituted with one or more substituents Ru, CM alkoxy optionally 
10 substituted with one or more substituents R , or CM alkylthio optionally substituted with one 

or more substituents R13; 

each R10 is independently selected from hydroxy, carboxy, morpholinyl, CM alkoxy 
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optionally substituted with one or more hydroxy groups, and a group -(O(CH2)0)P-OH; 

each R11 is independently selected from hydroxy, carboxy, morpholinyl optionally 

substituted with one or more oxo groups, alkoxy optionally substituted with one or more 

hydroxy groups, a group -(0(CH2)0)P-0H, and C3.6 cycloalkyl optionally substituted with one 

or more hydroxy groups; 
10 each R is independently selected from a halogen atom, hydroxy, Cj.6 alkoxy 

optionally substituted with one or more hydroxy groups, (C1.3 alkoxy)carbonyl, 3- to 6-

membered heterocycloalkyl, pyridinyl, pyrroryl, and a group -NR39R40; 
11 R is morpholinyl; and 

0 and p are each independently an integer selected from 2 to 4. 

[0029] (1-17) The compound according to (1-13) or (1-14) or a salt thereof, or a solvate of 

the compound or the salt, wherein Rk is a halogen atom, hydroxy, C1.6 alkyl, (carboxy)Ci.8 

alkyl, (morpholino)Ci-4 alkyl, [HO-((CH2)00)P]CI^ alkyl, (Ci_6 aIkoxy)Ci-s alkyl optionally 

substituted with one or more hydroxy groups, Ci-6 alkoxy optionally substituted with one or 

more halogen atoms, [N-((CI.3 alkoxy)CM alkyl)-N-(Ci-3 alkyl)amino]CM alkoxy, Ci-6 

alkoxy substituted with one or more hydroxy groups, ((C1-3 alkoxy)carbonyl)Ci.3 alkoxy, 

(C1.6 alkoxy)Ci.g alkoxy optionally substituted with one or more hydroxy groups, (Cj.3 

alkoxy(CM alkoxy))CM alkoxy, (carboxy)Ci.g alkoxy, (3- to 6-membered 

heterocycloalkyl)Ci.6 alkoxy (the heterocycloalkyl moiety contains one to three heteroatoms 

selected from 0 or N, and is optionally substituted with one or more substituents selected 

from oxo, a halogen atom, CM alkyl (wherein the alkyl moiety is optionally substituted with 

one or more hydroxy groups), (CM alkoxy)CM alkyl (the alkoxy moiety is optionally 

substituted with one or more hydroxy groups), CM alkoxy, (CM alkoxy)carbonyl, CM 

alkylthio, morpholino, (C1.3 alkyl)sulfonyl, and (di(Ci_3 alkyl)amino)carbonyl), CM alkoxy 

substituted with a group -NH-CH((CH2)VICOOR57)-(CH2)V2-COOR57, [N-(3- to 6-membered 

oxacycloalkyl)-N-(Ci_3 alkyl)amino]CM alkoxy, [N,N-di((hydroxy)CM alkyl)-amino]Ci^ 

alkoxy, [N-((Ci-3 alkoxy)carbonyl)Ci.3 alkyl-N-(Ci_3 alkyl)amino]CM alkoxy, (pyridinyl)CM 

alkoxy, (pyrimidinyl)CM alkoxy, (l,2,4-triazolyI)CM alkoxy, [N-(hydroxy)CM alkyl-N-(Ci.3 
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alkyl)amino]Ci4 alkoxy, [N,N-di(Ci.3 alkoxy(Ci-3 alkyl))amino]Ci-6 alkoxy, [N,N-

di(Ci.3alkyl)amino]Ci-6 alkoxy, [N-[N-(CM alkyl)carbonyl-N-(Ci_3 alkyI)amino]CM alkyl-N-

(Ci_3 alkyl)amino]CM alkoxy, [N-[N-(CM alkyl)carbonyl-amino]Ci_4 alkyl-N-(Ci-3 

alkyl)amino]Ci4 alkoxy, a group -(0(CH2)ri)r2-C(0)NR43R44, a group -(0(CH2)qi)q2-NR41R42, 

CM alkoxy substituted with a group -NH-(CH2)w-S03H, CM alkoxy substituted with a group 

-NH-(CH2)X1-CH(C00H)-(CH2)X2-S03H, a group -(0(CH2)S1)S2-NR45-C(0)R46, a 

group -C(0)NR47R48, pyridinyl, a group -NR49R50, a group -(0(CH2)yi)y2-0-CH2-

C(0)NR51R52, (carboxy)C2.g alkynyl, (3- to 6-membered heterocycloalkyI)C2.6 alkynyl 

optionally substituted with one or more oxo groups, C2-s alkynyl optionally substituted with 

one or more hydroxy groups, [HO-((CH2)00)p]C2.8 alkynyl, (Ci^ alkoxy)C2.8 alkynyl 

optionally substituted with one or more hydroxy groups, (C3.6 cycloalkyl)C2-6 alkynyl 

optionally substituted with one or more hydroxy groups, (C1.3 alkoxy)carbonyl, 

(morpholino)CM alkylthio, 3- to 6-membered oxacycloalkyloxy, or 3- to 6- membered 

nitrogen containing heterocycloalkyloxy (the nitrogen containing heterocycloalkyl moiety is 

optionally substituted with one substituent selected from (C1.3 alkoxy)CM alkyl and C1.3 

alkyl). 

[0030] (1-18) The compound according to any of (1-13), (1-14) and (1-17) or a salt thereof, 

or a solvate of the compound or the salt, wherein Rk is hydroxy, a halogen atom, Ci^ alkyl, 

(carboxy)Ci-8 alkyl, (morpholino)CM alkyl, (Ci-g alkoxy)Ci_g alkyl substituted with one or 

more hydroxy groups, C1.6 alkoxy optionally substituted with one or more halogen atoms, 

[N-((CI_3 alkoxy)CM alkyl)-N-(Cj.3 alkyl)amino]CM alkoxy, (morpholino)Ci_6 alkoxy, (Ci-g 

alkoxy)Ci-g alkoxy optionally substituted with one or more hydroxy groups, (C1.3 alkoxy(CM 

alkoxy))CM alkoxy, (carboxy)Ci.8 alkoxy, (pyrrolidinyl)CM alkoxy (the pyrrolidinyl moiety 

is substituted with (C1.3 aIkyl)CM alkoxy), CM alkoxy substituted with a group -NH-

CH((CH2)viCOOR57)-(CH2)v2-COOR57, [N-(oxetanyl)-N-(Ci-3 alkyl)amino]CM alkoxy, 

[N,N-di(Ci_3 alkyl)amino]Ci.6 alkoxy, a group -(0(CH2)ri)r2-C(0)NR43R44, a 

group -(0(CH2)qi)q2-NR41R42, CM alkoxy substituted with a group -NH-(CH2)w-S03H, CM 

alkoxy substituted with a group -NH-(CH2)XI-CH(C00H)-(CH2)X2-S03H, (carboxy)C2_8 
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alkynyl, (morpholino)C2-6 alkynyl, C2-8 alkynyl optionally substituted with one or more 

hydroxy groups, [HO-((CH2)00)P]C2-8 alkynyl, (C1.6 alkoxy)C2-s alkynyl substituted with one 

or more hydroxy groups, or (C1.3 alkoxy)carbonyl. 

[0031] (1-19) The compound according to any of (1-13) to (1-18) or a salt thereof, or a 

solvate of the compound or the salt, wherein Rk is hydroxy, a halogen atom, alkyl, 

(carboxy)Ci.8 alkyl, (Ci-6 alkoxy)Ci-g alkyl substituted with one or more hydroxy groups, C1-3 

alkoxy optionally substituted with one or more halogen atoms, [N-((CI.3 aIkoxy)CM alkyl)-

N-(CI-3 alkyl)amino]Ci4 alkoxy, (morpholino)Ci.6 alkoxy, (CM alkoxy)Ci.s alkoxy 

substituted with one or more hydroxy groups, (carboxy)C2-s alkynyl, (morpholino)C2-6 

alkynyl, C2-8 alkynyl optionally substituted with one or more hydroxy groups, [HO-

((CH2)oO)p]C2-8 alkynyl, (Ci-6 alkoxy)C2-s alkynyl substituted with one or more hydroxy 

groups, or (C1.3 alkoxy)carbonyl. 

(1-20) The compound according to any of (1-1) to (1-19) or a salt thereof, or a 

solvate of the compound or the salt, 

wherein R1, R4, and R5 are as defined in any one of the following (1) to (3): 

(1) R1 is a hydrogen atom or CM alkyl; 

R4 is CM alkyl optionally substituted with one or more halogen atom(s), or phenyl; 

and 

R5 is a hydrogen atom or CM alkyl; 

(2) R1 and R5 together with the carbon atom to which they are attached form a C3-6 

saturated carbocyclic ring; and 

R4 is as defined above; and 

(3) R1 is a hydrogen atom or linear CM alkyl; 

R4 and R5 together with the carbon atom and the nitrogen atom to which they are attached 

form a 5- to 8-membered saturated heterocyclic ring. 

[0032] (1-21) The compound according to any of (1-1) to (1-3), (1-10) to (1-12), and (1-20) 

or a salt thereof, or a solvate of the compound or the salt, wherein 

R1, R4, and R5 are as defined in the following (1) or (2): 
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(1) R1 is selected from Ci-6 alkyl; 

R4 is optionally halogen atom-substituted CM alkyl or phenyl; and 

R5 is a hydrogen atom or CM alkyl; or 

(2) R1 and R5 together with the carbon atom to which they are attached form a C3.6 

saturated carbocyclic ring; and 

R4 is as defined above; 

R3 is CM alkyl substituted with Re; 

Re is phenyl optionally substituted with one or more substituents Ra; 

each Ra is independently selected from a halogen atom, C2-6 alkynyl optionally 

substituted with one or more substituents R11, Ci-6 alkoxy optionally substituted with one or 
12 more substituents R , 3- to 6-membered heterocycloalkyloxy (the heterocycloalkyloxy group 

is optionally substituted with optionally CM alkoxy-substituted CM alkyl), a 

group -(0(CH2)q,)q2-NR41R42 , a group -(0(CH2)rl)r2-C(0)NR43R44, a group -(0(CH2)sl)s2-

NR45-C(0)R46, a group -C(0)NR47R48, pyridinyl, pyrrolyl, a group -NR49R50, and a 

group -(0(CH2)yi)y2-0-CH2-C(0)NRslR52; 

R11 and R12 are each independently selected from halogen atom, hydroxy, carboxy, 

Cj.6 alkoxy optionally substituted with one or more hydroxy, (CM alkoxy)C]^ alkoxy, 3- to 

6-membered heterocycloalkyl, 5- to 6-membered heteroaryl, and a group -NR39R40, wherein 

the 3- to 6-membered heterocycloalkyl group is optionally substituted with one or two 

substituents selected from oxo, a halogen atom, CM alkyl (wherein the alkyl group is 

optionally substituted with one or more hydroxy groups), (CM alkoxy)CM alkyl (wherein the 

alkoxy moiety is optionally substituted with one or more hydroxy groups), CM alkoxy, (CM 

alkoxy)carbonyI, CM alkylthio, morpholino, (Ci_3 alkyl)sulfonyl, and -C(0)NR53R54; 

Ar1 is phenyl or 5- or 6-membered heteroaryl, wherein the phenyl and heteroaryl 

groups are each optionally substituted with one to three substituents selected from Rb, Rc, 

andRd; 

Rb, Rc, and Rd are each independently selected from a halogen atom, CM alkyl 

optionally substituted with one or more halogen atoms, phenyl optionally substituted with 
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one or more substituents R14, and 5- or 6-membered heteroaryl optionally substituted with 

one or more substituents R14; and 

each R14 is independently selected from a halogen atom, cyano, CM alkyl optionally 

substituted with one or more halogen atoms, CM alkoxy, a group -SC>2NR35R36 (wherein R35 

and R36 are each independently selected from CM alkyl), and CM alkylthio. 

[0033] (1-22) The compound according to any of (1-1) to (1-3), (1-5) to (1-7), (1-10) to (1-

12), (1 -20), and (1 -21) or a salt thereof, or a solvate of the compound or the salt, wherein 

each Ra is independently selected from a halogen atom, [N-((CI-3 alkoxy)CM alkyl)-N-(Ci.3 

alkyl)amino]CM alkoxy, (CM alkoxy)Ci.6 alkoxy (the CM alkoxy moiety is optionally 

substituted with one or more hydroxy groups), (C1.3 alkoxy(CM alkoxy))CM alkoxy, 

(carboxy)Ci.6 alkoxy, (3- to 6-membered heterocycloalkyl)Ci.6 alkoxy (the heterocycloalkyl 

moiety is optionally substituted with one or two substituents selected from oxo, a halogen 

atom, CM alkyl optionally substituted with one or more hydroxy groups, (CM alkoxy)CM 

alkyl (the alkoxy moiety is optionally substituted with one or more hydroxy groups), 

CMalkoxy, (CM alkoxy)carbonyl, CM alkylthio, morpholino, (C1-3 alkyl)sulfonyl, and 

(di(Ci-3 alkyl)amino)carbonyl), CM alkoxy substituted with a group -NH-

CH((CH2)viCOOR57)-(CH2)v2-COOR57, [N-(3- to 6-membered oxacycloalkyI)-N-(Ci_3 

alkyl)amino]CM alkoxy, [N,N-di((hydroxy)CM alkyl)-amino]CM alkoxy, [N-((Ci-3 

alkoxy)carbonyl)Ci-3 alkyl-N-(Ci.3 alkyl)amino]CM alkoxy, (l,2,4-triazolyl)CMalkoxy, [N-

(hydroxy)CM a!kyl-N-(Ci-3 alkyl)amino]CM alkoxy, [N,N-di((Ci_3 alkoxy)CM 

alkyl)amino]Ci^ alkoxy, [N,N-di(Ci-3alkyl)amino]Ci_6 alkoxy, [N-[N-(CMalkyI)carbonyl-N-

(Ci.3alkyl)amino]CMalkyl-N-(Ci.3 alkyl) amino]CM alkoxy, [N-[N-(CMalkyl)carbonyl-

amino]CMalkyl-N-(Ci_3 alkyl) amino]CM alkoxy, C1.6 alkoxy optionally substituted with 

one or more halogen atoms, a group -(0(CH2)ri)r2-C(0)NR43R44, a group -(0(CH2)qi)q2-

NR41R42, CM alkoxy substituted with a group -NH-(CH2)W-S03H, CM alkoxy substituted 

with a group -NH-(CH2)XI-CH(C00H)-(CH2)X2-S03H, a group -(0(CH2)si)s2-NR4S-C(0)R46, 

a group -C(0)NR47R48, pyridinyl, a group -NR49R50, a group -(0(CH2)y])y2-0-CH2-

C(0)NR51R52, (3- to 6-membered heterocycloalkyl)C2.6 alkynyl (the heterocycloalkyl moiety 
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is optionally substituted with one or more oxo groups), [N-((Ci_3alkoxy)CMalkyl-N-

(Ci.3alkyl)amino]C2-6alkynyl, C2-8 alkynyl optionally substituted with one or more hydroxy 

groups, 3- to 6-membered oxacycloalkyloxy, or 4- to 6- membered nitrogen containing 

heterocycloalkyloxy (the heterocycloalkyl moiety is optionally substituted with one 

substituent selected from (C1-3 alkoxy)Cu alkyl and C1.3 alkyl). 

[0034] (1-23) The compound according to any of (1-1) to (1-3), (1-10) to (1-13), (1-20), 

and (1-21) or a salt thereof, or a solvate of the compound or the salt, wherein Re is phenyl 

optionally substituted with one to three substituents Ra; 

the one to three substituents Ra are one substituent selected from Ri, Rj, and Rk, two 

substituents selected from combinations of Ri and Rj, Ri and Rk, and Rj and Rk, or three 

substituents Ri, Rj, and Rk; 

Ri is a halogen atom; 

Rj is a halogen atom; and 

Rk is a halogen atom, 3- to 6-membered heterocycloalkyloxy (the 

heterocycloalkyl moiety comprises one heteroatom selected from O and N and is optionally 

substituted with optionally CM alkoxy-substituted CM alkyl), optionally R1 ̂ substituted C2.6 

alkynyl, optionally R12-substituted Ci-6 alkoxy, a group -(0(CH2)qi)q2-NR4IR42, a 

group -{0(CH2)rl)I2-C(0)NR43R44, a group -(0(CH2)sl)s2-NR45-C(0)R46, a 

group -C(0)NR47R48, a group -NR49R50, or a group -(0(CH2)yl)y2-0-CH2-C(0)NR51R52. 

[0035] (1-24) The compound according to (1-21) or (1-23) or a salt thereof, or a solvate of 

the compound or the salt, wherein 

Rn is morpholino; 
12 R is selected from 5- to 6- membered heterocycloalkyl which contains one or two 

hetero atoms selected from O and N, (CMalkoxy)Ci-6alkoxy or a group -NR39R40. 

[0036] (1-25) The compound according to any of (1-13), (1-14), (1-17) and (1-23) or a salt 

thereof, or a solvate of the compound or the salt, 

wherein Rk is [N-((CI-3 alkoxy)CM alkyI)-N-(Ci_3 alkyl)amino]Gi_4 alkoxy, (CM alkoxy)Ci.6 

alkoxy (the CM alkoxy moiety is optionally substituted with one or more hydroxy groups), 
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(Ci-3 alkoxy(CM alkoxy))CM alkoxy, (carboxy)Ci.6 alkoxy, (3- to 6-membered 

heterocycloalkyl)Ci.6 alkoxy (the heterocycloalkyl moiety comprises one to three hetero 

atom(s) which is selected from O or N and is optionally substituted with one or two 

substituents selected from oxo, a halogen atom, CM alkyl (wherein the alkyl moiety is 

optionally substituted with one or more hydroxy groups), (CM alkoxy)CM alkyl (the alkoxy 

moiety is optionally substituted with one or more hydroxy groups), CM alkoxy, (CM 

alkoxy)carbonyl, CM alkylthio, morpholino, (C1.3 alkyl)sulfonyl, and (di(Ci_3 

alkyl)amino)carbonyl), CM alkoxy substituted with a group -NH-CH((CH2)viCOOR57)-

(CH2)V2-COOR57, [N-(3- to 6-membered oxacycloalkyl)-N-(Ci-3 alkyl)amino]CM alkoxy, 

[N,N-di((hydroxy)CM alkyl)-amino]CM alkoxy, [N-((CI_3 alkoxy)carbonyl)Ci_3 alkyl-N-

(C1-3 alkyl)amino]CM alkoxy, (l,2,4-triazolyl)CM alkoxy, [N-(hydroxy)CM alkyl-N-(Ci-3 

alkyl)amino]CM alkoxy, [N,N-di(Ci-3 alkoxy(CM alkyl))amino]Ci-6 alkoxy, [N,N-di(Ci. 

3alkyl)amino]Ci^ alkoxy, [N-[N-(CM alkyl)carbonyI-N-(Ci_3 alkyl)amino]CM alkyl-N-(Ci-3 

alkyl)amino]CM alkoxy, [N-[N-(CM alkyI)carbonyl-amino]CM alkyl-N-(Ci.3 

alkyl)amino]CM alkoxy, a group -(0(CH2)ri)r2-C(0)NR43R44, a group -(0(CH2)qi)q2-NR4lR42, 

CM alkoxy substituted with a group -NH-(CH2)W-S03H, CM alkoxy substituted with a group 

-NH-(CH2)XI-CH(C00H)-(CH2)X2-S03H, a group -(0(CH2)SI)S2-NR45-C(0)R46, a 

group -C(0)NR47R48, pyridinyl, a group -NR49R50, a group -(0(CH2)yi)y2-0-CH2-

C(0)NR51R52, (3- to 6-membered heterocycloalkyl)C2-6 alkynyl optionally substituted with 

one or more oxo groups (the heterocycloalkyl moiety comprises one to three hetero atoms 

selected from 0 and N), [N-((Ci_3alkoxy)CMalkyI-N-(Ci.3alkyl)amino]C2-6alkynyl, 3- to 6-

membered oxacycloalkyloxy, or 4- to 6-membered nitrogen containing heterocycloalkyloxy 

(the nitrogen containing heterocycloalkyl moiety is optionally substituted with one 

substituent selected from (C1.3 alkoxy)CM alkyl and C1.3 alkyl). 

[0037] (1-26) The compound according to any of (1-1) to (1-3), (1-5), (1-7), (1-8), (1-10) to 

(1-20), and (1-21) or a salt thereof, or a solvate of the compound or the salt, wherein 

R1, R4, and R5 are as defined in the following (1) or (2): 

(1) R1 isCi.6 alkyl; 



-23-

R4 is optionally halogen atom-substituted CM alkyl or phenyl; and 

R5 is a hydrogen atom or CM alkyl; or 

(2) R1 and R5 together with the carbon atom to which they are attached form a C3.6 

saturated carbocyclic ring; and 

R4 is as defined above; 

R is CM alkyl substituted with Re; 

Re is phenyl optionally substituted with one or more substituents Ra; 

each Ra is independently selected from a halogen atom, optionally R11-substituted 

C2-6 alkynyl, and optionally R12-substituted CM alkoxy; 
11 12 • R and R are each independently selected from 5- or 6-membered 

heterocycloalkyl and -NR39R40; 

R39 and R40 are each independently selected from hydrogen atom and optionally CM 

alkoxy-substituted CM alkyl; 

Ar1 is phenyl or 5- or 6-membered heteroaryl, wherein the phenyl and heteroaryl 

groups are each optionally substituted with one to three substituents selected from Rb, Rc, 

and Rd; 

Rb, Rc, and Rd are each independently selected from a halogen atom, CM alkyl 

optionally substituted with one or more halogen atoms, phenyl optionally substituted with 

one or more substituents R14, and 5- or 6-membered heteroaryl optionally substituted with 

one or more substituents R14; and 

each R14 is independently selected from a halogen atom, cyano, CM alkyl optionally 

substituted with one or more halogen atoms, CM alkoxy, a group -S02NR35R36 (wherein R35 

and R36 are each independently selected from CM alkyl), and CM alkylthio. 

[0038] (1-27) The compound according to any of (1-1) to (1-26) or a salt thereof, or a 

solvate of the compound or the salt, wherein 

Rb is a halogen atom; 

Rc is a halogen atom or CM alkyl optionally substituted with one or more halogen 

atoms; and 
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Rd is a halogen atom, CM alkyl optionally substituted with one or more halogen 

atoms, phenyl optionally substituted with one or more substituents R14, or 5- or 6-membered 

heteroaryl optionally substituted with one or more substituents R14. 

[0039] (1-28) The compound according to any of (1-1) to (1-12), (1-20), (1-21), (1-23), (1-

26) and (1-27) or a salt thereof, or a solvate of the compound or the salt, wherein 

Re is phenyl optionally substituted with one or more substituents Ra; 
11 1*5 R and R are each independently selected from morpholinyl and a 

group -NR39R40; 

R4 is optionally halogen atom-substituted CM alkyl or phenyl; 

Ar1 is phenyl, pyridinyl, or pyrimidinyl, wherein the phenyl, pyridinyl, and 

pyrimidinyl groups are each optionally substituted with one to three substituents selected 

from Rb, Rc, and Rd; 

Rb is a halogen atom; 

Rc is a halogen atom or CM alkyl optionally substituted with one or more halogen 

atoms; and 

Rd is a halogen atom, CM alkyl optionally substituted with one or more halogen 

atoms, phenyl, pyridinyl, or pyrimidinyl, wherein the phenyl, pyridinyl, and pyrimidinyl 

groups are each optionally substituted with one or more substituents R14. 

[0040] (1-29) The compound according to any of (1-1) to (1-4), (1-10) to (1-17), (1-20), (1-

21), (1-23), and (1-26) to (1-28) or a salt thereof, or a solvate of the compound or the salt, 

wherein 

Re is phenyl optionally substituted with one to three substituents Ra; 

the one to three substituents Ra are one substituent selected from Ri, Rj, and Rk, two 

substituents selected from combinations of Ri and Rj, Ri and Rk, and Rj and Rk, or three 

substituents Ri, Rj, and Rk; 

Ri is a halogen atom; 

Rj is a halogen atom; and 

Rk is hydroxy, C2-6 alkynyl optionally substituted with a substituent R11, or Ci-6 
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alkoxy optionally substituted with a substituent R12. 

[0041] (1-30) The compound according to any of (1-26) to (1-29) or a salt thereof, or a 

solvate of the compound or the salt, wherein R11 and R12 are each independently selected 

from morpholinyl, [N-((CI-3 alkoxy)CMalkyl)-N-(Ci-3 alkyl)amino] and [N,N-

di(C i .3 alkyl)amino]. 

[0042] (1-31) The compound according to any of (1-26) to (1-30) or a salt thereof, or a 

solvate of the compound or the salt, wherein R11 and R12 are each independently selected 

from morpholinyl, and [N-((methoxy)ethyl)-N-(methyl)amino]. 

[0043] (1-32) The compound according to any of (1-1) to (1-31) or a salt thereof, or a 

solvate of the compound or the salt, wherein R1 and R5 together with the carbon atom to 

which they are attached form a C3.6 saturated carbocyclic ring, and R4 is CM alkyl. 

[0044] (1-33) The compound according to any of (1-1) to (1-3), (1-5), (1-6), (1-10) to (1-

12) and (1-20) or a salt thereof, or a solvate of the compound or the salt, wherein 

R1 and R5 together with the carbon atom to which they are attached form a C3.6 

saturated carbocyclic ring; 

R4 is CM alkyl; 

R3 is CM alkyl substituted with Re; 

Re is phenyl optionally substituted with one or more substituents Ra; 

each Ra is independently selected from a halogen atom and CM alkoxy optionally 

substituted with one or more substituents R12; 
10 each R is independently selected from 5- or 6-membered heterocycloalkyl 

and -NR39R40; 

R39 and R40 are each independently selected from a hydrogen atom and optionally 

CM alkoxy-substituted CM alkyl; 

Ar1 is phenyl or 5- or 6-membered heteroaryl, wherein the phenyl and heteroaryl 

groups are each optionally substituted with one to three substituents selected from Rb, Rc, 

_ and Rd; 

Rb, Rc, and Rd are each independently selected from a halogen atom, CM alkyl 
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optionally substituted with one or more halogen atoms, and 5- or 6-membered heteroaryl 

optionally substituted with one or more substituents R14; and 

each R14 is independently selected from a halogen atom, cyano, CM alkyl optionally 

substituted with one or more halogen atoms, and CM alkylthio. 

[0045] (1-34) The compound according to any of (1-1) to (1-33) or a salt thereof, or a 

solvate of the compound or the salt, wherein 

Rb is a halogen atom; 

Rc is a halogen atom or CM alkyl optionally substituted with one or more halogen 

atoms; and 

Rd is a halogen atom or 5- or 6-membered heteroaryl optionally substituted with one 

or more substituents R14. 

[0046] (1-35) The compound according to any of (1-1) to (1-34) or a salt thereof, or a 

solvate of the compound or the salt, wherein R3 is benzyl optionally substituted with one to 

three substituents Ra on the benzene ring. 

[0047] (1-36) The compound according to any of (1-1) to (1-35) or a salt thereof, or a 

solvate of the compound or the salt, wherein Ra is selected from a halogen atom, 

(morpholino)CMalkoxy, [N-((Ci.3alkoxy)CM alkyl)-N-(Ci.3alkyl)amino]CM alkoxy, [N,N-

di(Ci-3 alkyl)amino]CM alkoxy. 

[0048] (1-37) The compound according to any of (1-1) to (1-5), (1-10) to (1-16), (1-20), 

and (1-33) to (1-36) or a salt thereof, or a solvate of the compound or the salt, wherein 

Re is phenyl optionally substituted with one to three substituents Ra; 

the one to three substituents Ra are one substituent selected from Ri, Rj, and Rk, two 

substituents selected from combinations of Ri and Rj, Ri and Rk, and Rj and Rk, or three 

substituents Ri, Rj, and Rk; 

Ri and Rj are each independently a halogen atom; and 

Rk is CM alkoxy optionally substituted with one or more substituents R12. 

[0049] (1-38) The compound according to any of (1-13) to (1-18), (1-20), (1-25), (1-29) and 

(1-37) or a salt thereof, or a solvate of the compound or the salt, wherein 
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Rk is a halogen atom, (morpholino)CM alkoxy, [N-((CI.3 alkoxy)Ci-4 alkyl)-N-

(Ci.3alkyl)amino]CM alkoxy, [N,N-di(Ci-3 alkyl)amino]Ci-4 alkoxy. 

[0050] (1-39) The compound according to any of (1-1) to (1-6), (1-10) to (1-16), (1-20) to 

(1-23), (1-26), (1-33) to (1-35), (1-37) and (1-38) or a salt thereof, or a solvate ofthe 

compound or the salt, wherein 

Ar1 is phenyl or pyridinyl; 

Rd is pyridinyl or pyrimidinyl; 
10 R is selected from morpholinyl, [N-(2-(methoxy)ethyl)-N-(methyl)amiono], [N,N-

dimethylamino]. 

[0051] (1-40) The compound according to any of (1-1) to (1-39) or a salt thereof, or a 

solvate of the compound or the salt, wherein 

Rb is a halogen atom; 

Rc is a halogen atom, methyl or trifiuoromethyl; 

Rd is a halogen atom, trifiuoromethyl, phenyl optionally substituted with one to 

three substitutrents R14 and 5- to 6-membered heteroaryl optionally substituted with one to 

three substitutrents R14, wherein the heteroaryl comprises one to three hetero atoms selected 

from O, S, and N. 

[0052] (1-41) The compound according to any of (1-1) to (1-40) or a salt thereof, or a 

solvate of the compound or the salt, wherein 

R14 is each selected from methyl, trifiuoromethyl, cyano, nitro, a halogen atom, 

methoxy, ethoxy, trifluoromethoxy, methylthio, methoxycarbonyl and 

dimethylaminosulfonyl. 

[0053] (1-42) The compound according to any of (1-1) to (1-41) or a salt thereof, or a 

solvate of the compound or the salt, wherein 

R14 is each selected from methyl, trifiuoromethyl, cyano, a chlorine atom and methylthio. 

[0054] (1-43) The compound according to any of (1-1) to (1-42) or a salt thereof, or a 

solvate of the compound or the salt, wherein 

Ar1 is phenyl or 5- to 6-membered heteroaryl which comprises one to three hetero atoms 
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selected from (X S, and N, wherein the phenyl and the heteroaryl is substituted with one to 

three substituents selected from Rb, Rc, and Rd. 

[0055] (1-44) The compound, according to any of (1-1) to (1-11), (1-20) to (1-22), (1-24), 

(1-26) to (1-28), (1-30) to (1-36), and (1-39) to (1-43) or a salt thereof, or a solvate of the 

compound or the salt, wherein the compound is represented by the formula (I-c); 

[0056] [Formula 2] 

[0057] wherein, nl is an interger selected from 1 to 4, n2 is an interger selected from 0 or 

more, R1, R4, R5, Ar1, Ra, Rb, Rc, Rd, Re are as defined in any of (1-1) to (1-11), (1-20) to 

(1-22), (1-24), (1-26) to (1-28), (1-30) to (1-36), and (1-39) to (1-43). 

[0058] (1-45) The compound according to (1-44) or a salt thereof, or a solvate of the 

compound or the salt, wherein nl is 1 and n2 is 3. 

[0059] (1-46) The compound, according to any of (1-13) to (1-20), (1-23) to (1-25), (1-29) 

to (1-32) and (1-37) to (1-43) or a salt thereof, or a solvate of the compound or the salt, 

wherein the compound is represented by the formula (I-d); 

[0060] [Formula 3] 

[0061] wherein nl is an interger selected from 1 to 4, n3, n4 and n5 is a interger 

independently selected from 0 or 1, provided that at least one of n3, n4 and n5 is 1, R1, R4, R5, 

Rb 

(I-C) 

Rb 

(I-d) 
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Ar1, Ra, Rb, Rc, Rd, Re, Ri, Rj, and Rk are as defined in any of (1-13) to (1-20), (1-23) to (1-

25), (1-29) to (1-32), and (1-37) to (1-43). 

[0062] (1-47) The compound according to (1-46) or a salt thereof, or a solvate of the 

compound or the salt, wherein nl is 1. 

[0063] (1-48) The compound according to any of (1-1) to (1-47) or a salt thereof, or a 

solvate of the compound or the salt, wherein 

Ar1 is 4-(trifluoromethyl)-2-(6-methylthiopyridin-3-yl)phenyl, 4-(trifluoromethyl)-2~ 

(6-trifluoromethylpyridin-3-yl)phenyl, 4-(trifluoromethyl)-2-(4-trifluoromethylpyrimidin-5-

yl)phenyl, 4-(trifluoromethyl)-2-(6-trifluoromethylpyrimidin-4-yl)phenyl, 4-

(trifluoromethyl)-2-(6-cyano-5-methylpyrimidin-4-yl)phenyl, 4-(trifluoromethyl)-2-(2-

cyanopyridin-4-yl)phenyl, 4-chloro-2-(6-methylthiopyridin-3-yl)phenyl,4-chloro-2-(6-

trifluoromethylpyridin-3-yl)phenyl, 4-chloro-2-(4-trifluoromethylpyrimidin-5-yl)phenyl, 4-

chloro-2-(6-cyano-5-methylpyrimidin-4-yl)phenyl, 4-chloro-2-(6-trifluoromethylpyrimidin-

4-yl)phenyl, or 4-chloro-2-(2-cyanopyridin-4-yl)phenyl. 

[0064] (1 -49) A compound selected from: 

(4aR)-l-[(2,3-difluorophenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-dihydro-5H-pyrrolo[l,2-

b]pyridazine-3 -carboxamide; 

(4aR)-N-[2-(6-cyano-5-methylpyrimidin-4-yl)-4-(trifluoromethyl)phenyl]-l-[[2,3-

difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 

(4aR)-N-[2-(2-cyanopyridin-4-yl)-4-(trifluoromethyl)phenyl]-l-[[2,3-difluoro-4-(2-

morpholin-4-ylethoxy)phenyl]methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-

pyrrolo [ 1,2-b]pyridazine-3 -carboxamide; 

6- [4- [[(4aR)-4-hydroxy-4a-methyl-2-oxo-3 - [[4-(trifluoromethyl)-2- [6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazin-

l-yl]methyl]-2,3-difluorophenyl]hex-5-ynoic acid; 

(4aR)-1 -[[2,3-difluoro-4-(3-morpholin-4-ylprop-1 -ynyl)phenyI]methyl]-4-hydroxy-
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4a-methyl-2-oxo-N-[4-(trifhioromethyl)-2-[6-(trifluoromethyl)pyridin-3-yl]phenyl]-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 

(4aR)-l-[[4-[3-[(2R)-2,3-dihydroxypropoxy]propoxy]-2,3-difluorophenyI]methyl]-

4-hydroxy-4a-methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyridin-3-

yl]phenyl]-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 

(4aR)-l-[[4-[4-[(2R)-2,3-dihydroxypropoxy]butoxy]-2s3-difluorophenyl]methyl]-4-

hydroxy-4a-methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-

yl]phenyl]-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 

(4aR)-l-[[4-[6-[(2R)-2,3-dihydroxypropoxy]hexoxy]-2,3-difluorophenyl]methyl]-4-

hydroxy-4a-methyI-2-oxo-N-[2-(trifluoromethyl)-4-[6-(trifluoromethyl)pyridin-3-

yl]pyrimidin-5-yl]-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 

(4aR)-l-[[2,3-difluoro-4-(2-morphoIin-4-ylethoxy)phenyl]methyl]-4-hydroxy-4a-

methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoroniethyl)pyrimidin-4-yl]phenyl]-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 

(4aR)-l-[[2,3-difluoro-4-(morpholin-4-ylmethyl)phenyl]methyl]-4-hydroxy-4a-

methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyridin-3-yI]phenyl]-6)7-dihydro-

5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 

(4aR)-N-(4-bromo-3,5-difluorophenyl)-l-[(3-chloro-2-fluorophenyl)methyI]-4-

hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-pyrrolo[ls2-b]pyridazine-3-carboxamide; 

(3S)-3-teit-butyl-l-[[2,3-difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-4-

hydroxy-2-methyl-6-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-

yl]phenyl]-3H-pyridazine-5-carboxamide; 

(3S)-3-tert-butyl-N-[4-chIoro-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-l-[[253-

difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-4-hydroxy-2-methyl-6-oxo-3H-

pyridazine-5-carboxamide; 

(3 S)-3-tert-butyl-N- [4-chloro-2- [6-(trifluoromethyl)pyridin"3 -yljphenyl] -1 - [[2,3 -

difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-4-hydroxy-2-methyl-6-oxo-3H-

pyridazine-5-carboxamide; 
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(3S)-3-tert-butyl-N-[4-chloro-2-(6-methylsulfanylpyridin-3-yl)phenyl]-l-[[2,3-

difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-4-hydroxy-2-methyl-6-oxo-3H-

pyridazine-5-carboxamide; 

(3S)-3-tert-butyl-N-[2-(6-cyano-5-methylpyrimidin-4-yl)-4-

(trifluoromethyl)phenyl]-l-[[2s3-difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-4-

hydroxy-2-methyl-6-oxo-3H-pyridazine-5-carboxamide; 

6-[[2,3-difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-9-hydroxy-5-methyl-7-

oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidiii-4-yl]phenyl]~5,6-

diazaspiro[3.5]non-8-ene-8-carboxamide; 

7-[[2,3-difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-10-hydroxy-6-methyl-

8-oxo-N-[4-(trifiuoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-

diazaspiro[4.5]dec-9-ene-9-carboxamide; 

6-[[2)3-difluoro-4-[2-[2-methoxyethyl(methyl)amino]ethoxy]phenyl]methyl]-9-

hydroxy-5-methyl-7-oxo-N-[4-(trifIuoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-

yl]phenyl]-5,6-diazaspiro[3.5]non-8-ene-8-carboxamide; 

7-[[2,3-difluoro-4-[2-[2-methoxyethyl(methyl)amino]ethoxy]phenyl]methyl]-10-

hydroxy-6-methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-

yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide; 

4-[2,3-difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]butanoic acid; 

5-[2,3-[difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]pentanoic acid; 

6-[2,3-difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

— yl]methyl]phenoxy]hexanoic acid; 

7-[2,3-difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-[6-
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(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]heptanoic acid; 

7-[[2,3-difluoro-4-[2-[(2S)-2-(methoxymethyl)pyrrolidin-l-

yl]ethoxy]phenyl]methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide; 

(2S)-2-[2-[2,3-difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-

[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]ethylamino]butanedioic acid; 

3-[2-[2,3-difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]ethylamino]pentanedioic acid; 

6-(2,3-difluoro-4-(2-(methyl(oxetan-3-yl)amino)ethoxy)benzyl)-9-hydroxy-5-

methyl'7-oxo-N-(4-(trifIuoromethyl)-2-(6-(trifluoromethyl)pyrimidin-4-yl)phenyl)-5,6-

diazaspiro[3.5]non-8-ene-8-carboxamide; 

7-[[2,3-difluoro-4-[2-[methyl(oxetan-3-yl)amino]ethoxy]phenyl]methyl]-10-

hydroxy-6-methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-

yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide; 

7-(2,3-difluoro-4-(2-(methyI(oxetan-3-yl)amino)ethoxy)benzyl)-10-hydroxy-6-

methyl-8-oxo-N-(4-(trifluoromethyl)-2-(6-(trifluoromethyl)pyrimidin-4-yl)phenyl)-6,7-

diazaspiro[4.5]dec-9-ene-9-carboxamide; 

7-(4-(3-(dimethylamino)-2,2-dimethylpropoxy)-2,3-difluorobenzyl)-10-hydroxy-6-

methyl'8-oxo-N-(4-(trifluoromethyl)-2-(6-(trifluoromethyl)pyrimidin-4-yl)phenyl)-6}7-

diazaspiro[4.5]dec-9-ene-9-carboxamide; 

6-[[2,3-difluoro-4-[l-(2-methoxyethyl)azetidin-3-yl]oxyphenyl]methyl]-9-hydroxy-

5-methyl-7-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4~yl]phenyl]-5,6-

diazaspiro[3.5]non-8-ene-8-carboxamide; 

7-[[2,3-difluoro-4-[4-[methyI-[(2S,3R,4R,5R)-2,3,4,5,6-pentahydroxyhexyl]amino]-

4-oxobutoxy]phenyl]methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6-
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(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide; 

7-[[2,3-difluoro-4-[2-[2-[methyl-[(2S,3R,4R,5R)-2,3,4,5,6-

pentahydroxyhexyl]amino]ethoxy]ethoxy]phenyl]niethyl]-10-hydroxy-6-iiiethyl-8-oxo-N-[4-

(trifhioromethyl)-2-[6-(trifhioromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-

9-carboxamide; 

7*[[2,3-difluoro-4-[2-[2-[2-[2-[2-

methoxyethyl(methyl)amino]ethoxy]ethoxy]ethoxy]ethoxy]phenyl]methyl]-10-hydroxy-6-

methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-

diazaspiro[4.5]dec-9-ene-9-carboxamide; 

2-[2-[2,3-difhioro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyI)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]ethylamino]ethanesulfonic acid; and 

2-[2-[2,3-difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]ethylamino]ethanesulfonic acid 

or a salt thereof, or a solvate of the compound or the salt. 

[0065] (1-50) The compound according to any of (1-1) to (1-49) or the salt thereof, or the 

solvate of the compound or the salt for use in the prevention and/or treatment of a disease 

selected from hyperphosphatemia, secondary hyperparathyroidism, and chronic renal failure. 

[0066] (1-51) A NaPi-IIb inhibitor comprising a compound according to any of (1-1) to (1-

49) or a salt thereof, or a solvate of the compound or the salt. 

[0067] (1-52) A PiT-1 inhibitor comprising a compound according to any of (1-1) to (1-49) 

or a salt thereof, or a solvate of the compound or the salt. 

[0068] (1-53) A PiT-2 inhibitor comprising a compound according to any of (1-1) to (1-49) 

or a salt thereof, or a solvate of the compound or the salt. 

[0069] (1-54) A preventive and/or therapeutic agent for a disease selected from 

hyperphosphatemia, secondary hyperparathyroidism, and chronic renal failure, the agent 

comprising a compound according to any of (1-1) to (1-49) or a salt thereof, or a solvate of 
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the compound or the salt as an active ingredient. 

[0070] (1-55) A method for preventing and/or treating a disease selected from 

hyperphosphatemia, secondary hyperparathyroidism, and chronic renal failure, comprising 

administering a therapeutically effective amount of a compound according to any of (1-1) to 

(1-49) or a salt thereof, or a solvate of the compound or the salt to a patient. 

[0071] Another embodiment of the present invention provides the following compounds (2-

1) to (2-26): 

[0072] (2-1) A compound represented by the formula (I) or a salt thereof, or a solvate of the 

compound or the salt: 

[0073] [Formula 4] 
OH O 

R1 

a) 
[0074] wherein R1, R4, and R5 are as defined in any one of the following (1) to (3): 

(1) R1 is a hydrogen atom or CMO alkyl; 

R4 is a hydrogen atom, CM alkyl optionally substituted with one or more 

substituents Rf, C6-10 aryl optionally substituted with one or more substituents Rg, (Ci.6 

alkyl)carbonyl, (C6-io aryl)carbonyl, a group -C(0)NR37R38, C3-7 cycloalkyl, or 5- to 8-

membered heterocycloalkyl; and 

R5 is a hydrogen atom or CM alkyl; 

(2) R1 and R5 together with the carbon atom to which they are attached form a C3.£ 

saturated carbocyclic ring; and 

R4 is as defined above; and 

(3) R1 is a hydrogen atom or linear CMO alkyl; 

R4 and R5 together with the carbon atom and the nitrogen atom to which they are 



-35-

attached form a 5- to 8-membered saturated heterocyclic ring, wherein the saturated 

heterocyclic ring is optionally substituted with one or more substituents R2; 

R3 is Ci .10 alkyl optionally substituted with one or more substituents Rh or CM alkyl 

substituted with Re; 

RJ/ and R are each independently selected from a hydrogen atom and C1.3 alkyl; 

each R is independently selected from C1.5 alkyl and a halogen atom; and/or 

two or more substituents R on the 5- to 8-membered saturated heterocyclic ring 

may together form C1.5 alkylene that links the ring atoms to which they are attached; 

each Rh is independently selected from a halogen atom, (CM alkoxy)carbonyl, and a 

group -(0(CH2)a)b-CM alkoxy (wherein a is an integer selected from 2 to 4, and b is an 

integer selected from 1 to 4); 

Re is Cg.io aryl optionally substituted with one or more substituents Ra or 5- to 10-

membered heteroaryl optionally substituted with one or more substituents Ra; 

each Rf is independently selected from a halogen atom, hydroxy, cyano, carboxy, 

(C1.6 alkoxy)carbonyl, Ci-6 alkoxy, and C6-10 aryl optionally substituted with one or more 

substituents Rg; 

each Rg is independently selected from a halogen atom, Ci-$ alkyl, C2-6 alkynyl, and 

Ci-6 alkoxy, wherein the alkyl, alkynyl, and alkoxy groups are each optionally substituted 

with one or more substituents selected from hydroxy and cyano; 

each Ra is independently selected from a halogen atom, hydroxy, nitro, cyano, (CM 

alkoxy)carbonyl, 3- to 10-membered heterocycloalkyloxy, CJ_IO alkyl optionally substituted 

with one or more substituents R10, C2-10 alkenyl optionally substituted with one or more 

substituents R15, C2-10 alkynyl optionally substituted with one or more substituents R11, Ci_8 

alkoxy optionally substituted with one or more substituents R12, and CM alkylthio optionally 

substituted with one or more substituents R13; 

R10, R11, R12, R13, and R15 are each independently selected from a halogen atom, 

hydroxy, carboxy, Cj-g alkoxy optionally substituted with one or more hydroxy groups, (CM 

a!koxy)carbonyl, a group -(0(CH2)0)p-0H (wherein 0 and p are each independently an 
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integer selected from 2 to 4), C3.6 cycloalkyl optionally substituted with one or more hydroxy 

groups, 3- to 10-membered heterocycloalkyl, 5- to 10-membered heteroaryl, and a 

group -NR39R40, wherein the 3- to 10-membered heterocycloalkyl group is optionally 

substituted with one or more substituents selected from oxo, a halogen atom, and CM alkyl 

(wherein the alkyl group is optionally substituted with one or more hydroxy groups); 

Ar1 is C6-10 aryl or 5- to 10-membered heteroaryl, wherein the aryl and heteroaryl 

groups are each optionally substituted with one to three substituents selected from Rb, Rc, 

andRd; 

Rb, Rc, and Rd are each independently selected from optionally CM alkoxy-

substituted C1-5 alkoxy, a halogen atom, CMO alkyl optionally substituted with one or more 

halogen atoms, a group -SF5, cyano, hydroxy, 5- to 10-membered heterocycloalkyl optionally 

substituted with one or more substituents R14, C6.10 aryl optionally substituted with one or 

more substituents R14, and 5- to 10-membered heteroaryl optionally substituted with one or 

more substituents R14; 

each R14 is independently selected from a halogen atom, oxo, cyano, nitro, CM alkyl 

optionally substituted with one or more halogen atoms, CM alkoxy optionally substituted 

with one or more halogen atoms, (C1.6 alkoxy)carbonyl, a group -NR27R28, a 

group -SC>2NR35R36, CM alkylthio, and 5- to 10-membered heterocycloalkyl; 

R27 and R28 are each independently selected from a hydrogen atom and optionally 

(CM alkoxy)carbonyl-substituted CM alkyl; 

R35 and R36 are each independently selected from a hydrogen atom and CM alkyl; 

and 

R39 and R40 are each independently selected from a hydrogen atom and optionally 

Cue alkoxy-substituted Ci.6 alkyl. 

[0075] (2-2) The compound according to (2-1) or a salt thereof, or a solvate of the 

compound or the salt, wherein 

Rb is optionally CM alkoxy-substituted C1.5 alkoxy or a halogen atom; 

Rc is a halogen atom, CMO alkyl optionally substituted with one or more halogen 
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atoms, or a group -SF5; and 

Rd is cyano, hydroxy, a halogen atom, CM alkyl optionally substituted with one or 

more halogen atoms, 5- to 10-membered heterocycloalkyl optionally substituted with one or 

more substituents R14, Cg-io aryl optionally substituted with one or more substituents R14, or 

5- to 10-membered heteroaryl optionally substituted with one or more substituents R14. 

[0076] (2-3) The compound according to (2-1) or (2-2) or a salt thereof, or a solvate of the 

compound or the salt, wherein 

each Ra is independently selected from a halogen atom, nitro, cyano, (CM 

alkoxy)carbonyl, 3- to 6-membered heterocycloalkyloxy, CMO alkyl optionally substituted 

with one or more substituents R10, C2-10 alkynyl optionally substituted with one or more 

substituents R11, Cj.8 alkoxy optionally substituted with one or more substituents R12, and 

CM alkylthio optionally substituted with one or more substituents R13; 

each R10 is independently selected from carboxy, 3- to 6-membered heterocycloalkyl, 

C1.6 alkoxy optionally substituted with one or more hydroxy groups, and a 

group -(O(CH2)0)p-OH; 

each R11 is independently selected from hydroxy, carboxy, 5- or 6-membered 

heterocycloalkyl optionally substituted with one or more oxo groups, C\.(, alkoxy optionally 

substituted with one or more hydroxy groups, a group -(0(CH2)0)P-0H, and C3.6 cycloalkyl 

optionally substituted with one or more hydroxy groups; 

each RlZ is independently selected from a halogen atom, hydroxy, Cj^ alkoxy 

optionally substituted with one or more hydroxy groups, (C1.3 alkoxy)carbonyl, 3- to 6-

membered heterocycloalkyl, 5- or 6-membered heteroaryl, and a group -NR39R40; 

R13 is 5- or 6-membered heterocycloalkyl; and 

0 and p are each independently an integer selected from 2 to 4. 

[0077] (2-4) The compound according to any of (2-1) to (2-3) or a salt thereof, or a solvate 

of the compound or the salt, wherein each Ra is independently selected from a halogen atom, 

hydroxy, nitro, cyano, Ci-6 alkyl, (carboxy)Ci.s alkyl, (morpholino)CM alkyl, (oxetanyl)CM 

alkyl, [HO-((CH2)0O)P]CI.6 alkyl, (Ci-6 alkoxy)Ci.g alkyl optionally substituted with one or 
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more hydroxy groups, C1.3 alkoxy substituted with one or more halogen atoms, [N-((CI-3 

alkoxy)Ci4 alkyl)-N-(Ci_3 alkyl)amino]CM alkoxy, Ci-6 alkoxy optionally substituted with 

one or more hydroxy groups, ((C1.3 alkoxy)carbonyl)Ci.3 alkoxy, (morpholino)Ci.6 alkoxy 

optionally substituted with one or more oxo groups, (3- to 6-membered oxacycloalkyl)Ci-4 

alkoxy, (pyridinyl)Ci_4 alkoxy, (pyrimidinyl)CM alkoxy, (Ci.g alkoxy)Ci.g alkoxy optionally 

substituted with one or more hydroxy groups, (carboxy)C2-6 alkynyl, (morpholino)C2-6 

alkynyl optionally substituted with one or more oxo groups, (3- to 6-membered 

oxacycloalkyl)C2-6 alkynyl, (pyrrolidino)C2-6 alkynyl optionally substituted with one or more 

oxo groups, C2-8 alkynyl optionally substituted with one or more hydroxy groups, [HO-

((CH2)00)P]C2-8 alkynyl, (Ci^ alkoxy)C2-8 alkynyl optionally substituted with one or more 

hydroxy groups, (C3.6 cycloalkyl)C2-6 alkynyl optionally substituted with one or more 

hydroxy groups, (C1.3 alkoxy)carbonyl, (morpholino)CM alkylthio optionally substituted 

with one or more oxo groups, and 3- to 6-membered oxacycloalkyloxy. 

[0078] (2-5) The compound according to any of (2-1) to (2-4) or a salt thereof, or a solvate 

of the compound or the salt, wherein each Ra is independently selected from a halogen atom, 

hydroxy, cyano, C1.3 alkyl, (carboxy)Ci-8 alkyl, (Ci_e alkoxy)Ci_g alkyl substituted with one 

or more hydroxy groups, C1.3 alkoxy optionally substituted with one or more halogen atoms, 

[N-((CI-3 alkoxy)Ci-4 alkyl)-N-(Ci.3 alkyl)amino]CM alkoxy, (morpholino)Ci-6 alkoxy, (Ci.6 

alkoxy)C].8 alkoxy substituted with one or more hydroxy groups, (carboxy)C2-6 alkynyl, 

(morpholino) C2.6 alkynyl, C2-8 alkynyl optionally substituted with one or more hydroxy 

groups, [HO-((CH2)oO)p]C2-8 alkynyl, (Cj.6 alkoxy)C2-8 alkynyl substituted with one or more 

hydroxy groups, and (C1.3 alkoxy)carbonyl. 

[0079] (2-6) The compound according to any of (2-1) to (2-5) or a salt thereof, or a solvate 

of the compound or the salt, wherein R3 is methyl substituted with Re. 

[0080] (2-7) The compound according to any of (2-1) to (2-6) or a salt thereof, or a solvate 

of the compound or the salt, wherein R3 is benzyl optionally substituted with one or more 

substituents Ra on the benzene ring. 

[0081 ] (2-8) The compound according to any of (2-1) to (2-7) or a salt thereof, or a solvate 
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of the compound or the salt, wherein R3 is benzyl optionally substituted with one to three 

substituents Ra on the benzene ring. 

[0082] (2-9) The compound according to any of (2-1), (2-4) and (2-6) to (2-8) or a salt 

thereof, or a solvate of the compound or the salt, wherein Re is phenyl optionally substituted 

with one to three substituents Ra; 

the one to three substituents Ra are one substituent selected from Ri, Rj, and Rk, two 

substituents selected from combinations of Ri and Rj, Ri and Rk, and Rj and Rk, or three 

substituents Ri, Rj, and Rk; 

Ri is a halogen atom or C1.3 alkoxy; 

Rj is a halogen atom, nitro, or cyano; and 

Rk is hydroxy, a halogen atom, (CM alkoxy)carbonyl, 5- to 10-membered 

heterocycloalkyloxy, CMO alkyl optionally substituted with one or more substituents R10, 

C2-10 alkenyl optionally substituted with one or more substituents R15, C2-10 alkynyl 

optionally substituted with one or more substituents R11, Cj.8 alkoxy optionally substituted 
12 with one or more substituents R , or CM alkylthio optionally substituted with one or more 

substituents R13. 

[0083] (2-10) The compound according to (2-9) or a salt thereof, or a solvate of the 

compound or the salt, wherein Rk is hydroxy, a halogen atom, C1.6 alkyl, (carboxy)Ci.g alkyl, 

(Cj.6 alkoxy)Ci-8 alkyl substituted with one or more hydroxy groups, C1.3 alkoxy optionally 

substituted with one or more halogen atoms, [N-((CI.3 alkoxy)CM alkyl)-N-(Ci_3 

alkyl)amino]CM alkoxy, (morpholino)Ci.6 alkoxy, (Ci_6 alkoxy)Cj.8 alkoxy substituted with 

one or more hydroxy groups, (carboxy)C2-8 alkynyl, (morpholino)C2-6 alkynyl, C2-8 alkynyl 

optionally substituted with one or more hydroxy groups, [HO-((CH2)0O)p]C2-8 alkynyl, (Ci_6 

alkoxy)C2-8 alkynyl substituted with one or more hydroxy groups, or (C1.3 alkoxy)carbonyl. 

[0084] (2-11) The compound according to (2-1) or a salt thereof, or a solvate of the 

compound or the salt, wherein 

R1, R4, and R5 are as defined in the following (1) or (2): 

(1) R1 is a hydrogen atom or C\.e alkyl; 
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R4 is a hydrogen atom, CM alkyl optionally substituted with one or more 

substituents Rf, Cg.io aryl optionally substituted with one or more substituents Rg, (Cu 

alkyl)carbonyl, (C6-10 aryl)carbonyl, -C(0)NR37R38, C3.7 cycloalkyl, or 5- to 8-membered 

heterocycloalkyl; and 

R5 is a hydrogen atom or CM alkyl; or 

(2) Rl and R5 together with the carbon atom to which they are attached form a C3-6 

saturated carbocyclic ring; and 

R4 is as defined above; 

R3 is CM alkyl substituted with Re; 

Re is C6-10 aryl optionally substituted with one or more substituents Ra; 

each Ra is independently selected from a halogen atom, cyano, hydroxy, Cj.6 alkyl 

optionally substituted with one or more substituents R10, C2.6 alkynyl optionally substituted 

with one or more substituents R11, and C^ alkoxy optionally substituted with one or more 

substituents R12; 

R10, Rn, and R12 are each independently selected from 4- to 10-membered 

heterocycloalkyl optionally substituted with one or more substituents and a group -NR39R40, 

wherein the substituents are each independently selected from oxo, a halogen atom, and CM 

alkyl (wherein the alkyl group is optionally substituted with one or more hydroxy groups); 

Ar1 is Ce-io aryl or 5- to 10-membered heteroaryl, wherein the aryl and heteroaryl 

groups are each optionally substituted with one to three substituents selected from Rb, Rc, 

andRd; 

Rb, Rc, and Rd are each independently selected from a halogen atom, CM alkyl 

optionally substituted with one or more halogen atoms, optionally CM alkyl-substituted 5- to 

10-membered heterocycloalkyl, C6-10 aryl optionally substituted with one or more 

substituents R14, and 5- to 10-membered heteroaryl optionally substituted with one or more 

substituents R14; and 

each R14 is independently selected from a halogen atom, cyano, CM alkyl optionally 

substituted with one or more halogen atoms, CM alkoxy, a group -SC>2NR35R36, and CM 
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alkylthio. 

[0085] (2-12) The compound according to (2-11) or a salt thereof, or a solvate of the 

compound or the salt, wherein R10, R11, and R12 are each independently selected from 5- or 6-

membered heterocycloalkyl optionally substituted with one or more substituents. 

[0086] (2-13) The compound according to any of (2-1) and (2-11) or a salt thereof, or a 

solvate of the compound or the salt, wherein 

R1, R4, and R5 are as defined in the following (1) or (2): 

(1) R1 is Ci.6 alkyl; 

R4 is optionally halogen atom-substituted CM alkyl or phenyl; and 

R5 is a hydrogen atom or CM alkyl; or 

(2) R1 and R5 together with the carbon atom to which they are attached form a C3.6 

saturated carbocyclic ring; and 

R4 is as defined above; 

R3 is CM alkyl substituted with Re; 

Re is phenyl optionally substituted with one or more substituents Ra; 

each Ra is independently selected from a halogen atom, optionally R1 ̂ substituted 

C2-6 alkynyl, and optionally R12-substituted Cj.6 alkoxy; 

R11 and R12 are each independently selected from 5- or 6-membered 

heterocycloalkyl and -NR39R40; 

Ar1 is phenyl or 5- or 6-membered heteroaryl, wherein the phenyl and heteroaryl 

groups are each optionally substituted with one to three substituents selected from Rb, Rc, 

and Rd; 

Rb, Rc, and Rd are each independently selected from a halogen atom, CM alkyl 

optionally substituted with one or more halogen atoms, phenyl optionally substituted with 

one or more substituents R14, and 5- or 6-membered heteroaryl optionally substituted with 

one or more substituents R14; and 

each R14 is independently selected from a halogen atom, cyano, CM alkyl optionally 

substituted with one or more halogen atoms, CM alkoxy, a group -S02NR35R36 (wherein R35 
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and R36 are each independently selected from CM alkyl), and CM alkylthio. 

[0087] (2-14) The compound according to any of (2-11) to (2-13) or a salt thereof, or a 

solvate of the compound or the salt, wherein 

Rb is a halogen atom; 

Rc is a halogen atom or CM alkyl optionally substituted with one or more halogen 

atoms; and 

Rd is a halogen atom, CM alkyl optionally substituted with one or more halogen 

atoms, phenyl optionally substituted with one or more substituents R14, or 5- or 6-membered 

heteroaryl optionally substituted with one or more substituents R14. 

[0088] (2-15) The compound according to (2-13) or a salt thereof, or a solvate of the 

compound or the salt, wherein 

Re is phenyl optionally substituted with one or more substituents Ra; 
11 12 R and R are each independently selected from morpholinyl and a 

group -NR39R40; 

R4 is optionally halogen atom-substituted CM alkyl or phenyl; 

Ar1 is phenyl, pyridinyl, or pyrimidinyl, wherein the phenyl, pyridinyl, and 

pyrimidinyl groups are each optionally substituted with one to three substituents selected 

from Rb, Rc, and Rd; 

Rb is a halogen atom; 

Rc is a halogen atom or CM alkyl optionally substituted with one or more halogen 

atoms; and 

Rd is a halogen atom, CM alkyl optionally substituted with one or more halogen 

atoms, phenyl, pyridinyl, or pyrimidinyl, wherein the phenyl, pyridinyl, and pyrimidinyl 

groups are each optionally substituted with one or more substituents R14. 

[0089] (2-16) The compound according to (2-15) or a salt thereof, or a solvate of the 

compound or the salt, wherein R11 and R12 are each independently selected from morpholinyl 

and [N-((methoxy)ethyl)-N-(methyl)amino]. 

[0090] (2-17) The compound according to (2-11) or (2-12) or a salt thereof, or a solvate of 
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the. compound or the salt, wherein R10, R11, and R12 are each independently selected from 

morpholinyl, thiomorpholinyl, azetidinyl, pyrrolidinyl, 2-oxa-6-azaspiro[3.3]heptanyl, 3,7-

dioxa-9-azabicyclo[3.3.1]nonanyl, piperazinyl, piperidyl, and [N-((methoxy)ethyl)-N-

(methyl)amino]. 

[0091] (2-18) The compound according to any of (2-1) to (2-17) or a salt thereof, or a 

solvate of the compound or the salt, wherein 

R1, R4, and R5 are as defined in any one of the following (1) to (3): 

(1) R1 is a hydrogen atom, and R4 and R5 are each independently selected from Ci-e 

alkyl; 

(2) R1 and R5 together with the carbon atom to which they are attached form a C3-5 

saturated carbocyclic ring, and R4 is Ci-6 alkyl; and 

(3) R1 is linear Ci_6 alkyl, and 

R4 and R5 together with the carbon atom to which they are attached form a 

pyrrolidine ring; 

R3 is benzyl substituted with one or more substituents Ra on the benzene ring; 

each Ra is independently selected from a halogen atom, (morpholino)C2-6 alkoxy, 

(morpholino)Ci^ alkyl, (carboxy)C2-6 alkynyl, (Ci_6 alkoxy)Ci.6 alkoxy optionally substituted 

with one or more hydroxy groups, and [N-((methoxy)ethyl)-N-(methyl)amino]ethoxy; 

Ar1 is phenyl or pyrimidyl, wherein these groups are each substituted with one to 

three groups each independently selected from a halogen atom, trifiuoromethyl, pyridinyl 

substituted with one or more substituents R14, and pyrimidyl substituted with one or more 

substituents R14; and 

each R14 is independently selected from methyl, cyano, trifiuoromethyl, and 

methylthio. 

[0092] (2-19) The compound according to any of (2-1) to (2-18) or a salt thereof, or a 

solvate of the compound or the salt, wherein Ar1 is 4-(trifluoromethyl)-2-(6-

methylthiopyridin-3-yl)phenyl, 4-(trifluoromethyl)-2-(6-trifluoromethylpyridin-3-yl)phenyl, 

4-(trifluoromethyI)-2-(4-trifluoromethylpyrimidin-5-yl)phenyl, 4-(trifluoromethyl)-2-(6-
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trifluoromethylpyrimidin-4-yl)phenyl, 4-(trifluoromethyl)-2-(6-cyano-5-methylpyrimidin-4-

yl)phenyl, 4-(trifluoromethyl)-2-(2-cyanopyridin-4-yl)phenyl, 4-chloro-2-(6-

methylthiopyridin-3-yl)phenyl, 4-chloro-2-(6-trifluoromethylpyridin-3-yl)phenyl, 4-chloro-2-

(4-trifluoromethylpyrimidin-5-yl)phenyl, 4-chloro-2-(6-cyano-5-methylpyrimidin-4-

yl)phenyl, 4-chloro-2-(6-trifluoromethylpyrimidin-4-yl)phenyl, or 4-chloro-2-(2-

cyanopyridin-4-yl)phenyl. 

[0093] (2-20) The compound according to any of (2-1) to (2-19) or a salt thereof, or a 

solvate of the compound or the salt, wherein 

R1 and R5 together with the carbon atom to which they are attached form a C3.6 

saturated carbocyclic ring; 

R4 is CM alkyl; 

R3 is CM alkyl substituted with Re; 

Re is phenyl optionally substituted with one or more substituents Ra; 

each Ra is independently selected from a halogen atom and CM alkoxy optionally 
A 

substituted with one or more substituents R ; 

each R12 is independently selected from 5- or 6-membered heterocycloalkyl and a 

group -NR39R40; 

R39 and R40 are each independently selected from a hydrogen atom and optionally 

CM alkoxy-substituted CM alkyl; 

Ar1 is phenyl or 5- or 6-membered heteroaryl, wherein the phenyl and heteroaryl 

groups are each optionally substituted with one to three substituents selected from Rb, Rc, 

and Rd; 

Rb, Rc, and Rd are each independently selected from a halogen atom, CM alkyl 

optionally substituted with one or more halogen atoms, and 5- or 6-membered heteroaryl 

optionally substituted with one or more substituents R14; and 

each R14 is independently selected from a halogen atom, cyano, CM alkyl optionally 

substituted with one or more halogen atoms, and CM alkylthio. 

[0094] (2-21) The compound according to (2-20) or a salt thereof, or a solvate of the 
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compound or the salt, wherein 

Rb is a halogen atom; 

Rc is a halogen atom or CM alkyl optionally substituted with one or more halogen 

atoms; and 

Rd is selected from a halogen atom and 5- or 6-membered heteroaryl optionally 

substituted with one or more substituents R14. 

[0095] (2-22) The compound according to any of (2-1), (2-20) and (2-21) or a salt thereof, 

or a solvate of the compound or the salt, wherein 

Re is phenyl optionally substituted with one to three substituents Ra; 

the one to three substituents Ra are one substituent selected from Ri, Rj, and Rk, two 

substituents selected from combinations of Ri and Rj, Ri and Rk, and Rj and Rk, or three 

substituents Ri, Rj, and Rk; 

Ri and Rj are each independently a halogen atom; and 

Rk is CM alkoxy optionally substituted with one or more substituents R12. 

[0096] (2-23) The compound according to any of (2-20) to (2-22) or a salt thereof, or a 

solvate of the compound or the salt, wherein R3 is benzyl, wherein the benzyl group is 

optionally substituted with one to three substituents Ra. 

[0097] (2-24) The compound according to any of (2-20) to (2-23) or a salt thereof, or a 

solvate of the compound or the salt, wherein 

Ar1 is phenyl or pyridinyl; 

Rd is pyridinyl or pyrimidinyl; and 
10 R is morpholinyl or [N-((methoxy)ethyl)-N-(methyl)amino]. 

[0098] (2-25) The compound according to any of (2-1) to (2-24) or a salt thereof, or a 

solvate of the compound or the salt, wherein the compound is represented by the formula I-a: 

[0099] 
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[Fonnula 5] 
OH O 

Ar1 
(H2I 

H 
O 

(I-a) 

[0100] wherein q is an integer selected from 0 to 3, and R3, R4, and Ar1 are as defined 

above in any of (2-1) to (2-24). 

[0101] (2-26) A compound selected from: 

(4aR)-l-[(2,3-difluorophenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-dihydro-5H-pyrrolo[l,2-

b]pyridazine-3-carboxamide; 

(4aR)-N-[2-(6-cyano-5-methylpyrimidin-4-yl)-4-(trifluoromethyl)phenyl]-l-[[2,3-

difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 

(4aR)-N-[2-(2-cyanopyridin-4-yl)-4-(trifhioromethyl)phenyl]-l-[[2,3-difluoro-4-(2-

morpholin-4-ylethoxy)phenyl]methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-

pyrrolo[l,2-b]pyridazine-3-carboxamide; 

6-[4-[[(4aR)-4-hydroxy-4a-methyl-2-oxo-3-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazin-

1 -yl]methyl]-2,3-difluorophenyl]hex-5-ynoic acid; 

(4aR)-1 - [[2,3 -difluoro-4-(3 -morpholin-4-ylprop-1 -ynyl)phenyl]methyl] -4-hydroxy-

4a-methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyridin-3-yl]phenyl]-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 

(4aR)-l-[[4-[3-[(2R)-2,3-dihydroxypropoxy]propoxy]-2,3-difluorophenyi]methyl]-

4-hydroxy-4a-methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyridin-3-

yl]phenyl]-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 
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(4aR)-l-[[4-[4-[(2R)-2,3-dihydroxypropoxy]butoxy]-2,3-difluorophenyl]methyl]-4-

hydroxy-4a-methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-

yl]phenyl]-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 

(4aR)-l-[[4-[6-[(2R)-2,3-dihydroxypropoxy]hexoxy]-2,3-difluorophenyl]methyl]-4-

hydroxy-4a-methyl-2-oxo-N-[2-(trifluoromethyl)-4-[6-(trifliioromethyl)pyridin-3-

yl]pyrimidin-5-yl] -6,7-dihydro-5H-pyrrolo [ 1,2-b]pyridazine-3 -carboxamide; 

(4aR)-l-[[2,3-difluoro-4-(2-morpholin-4-yIethoxy)phenyl]methyl]-4-hydroxy-4a-

methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 

(4aR)-l-[[2,3-difluoro-4-(morpholin-4-ylmethyl)phenyl]methyl]-4-hydroxy-4a-

methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyridin-3-yI]phenyl]-6}7-dihydro-

5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 

(4aR)-N-(4-bromo-3,5-difluorophenyl)-l-[(3-chloro-2-fIuorophenyl)methyl]-4-

hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 

(3S)-3-tert~butyl-l-[[2,3-difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-4-

hydroxy-2-methyl-6-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-

yl]phenyl]-3H-pyridazine-5-carboxamide; 

(3S)-3-tert-butyl-N-[4-chloro-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-l-[[2,3-

difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-4-hydroxy-2-methyl-6-oxo-3H-

pyridazine-5-carboxamide; 

(3S)-3-tert-butyl-N-[4-chloro-2-[6-(trifluoromethyl)pyridin-3-yI]phenyl]-l-[[2,3-

difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-4-hydroxy-2-methyl-6-oxo-3H-

pyridazine-5-carboxamide; 

(3S)-3-tert-butyl-N-[4-chloro-2-(6-methylsulfanylpyridin-3-yl)phenyl]-l-[[2,3-

difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-4-hydroxy-2-methyl-6-oxo-3H-

pyridazine-5-carboxamide; 

(3S)-3-tert-butyl-N-[2-(6-cyano-5-methylpyrimidin-4-yl)-4-

(trifluoromethyl)phenyl]-l-[[2,3-difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-4-
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hydroxy-2-methyl-6-oxo-3H-pyridazine-5-carboxamide; 

6-[[2,3-difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-9-hydroxy-5-methyl-7-

oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyI]-5,6-

diazaspiro[3.5]non-8-ene-8-carboxamide; 

7-[[2,3-difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-10-hydroxy-6-methyl-

8-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yI]phenyl]-6,7-

diazaspiro[4.5]dec-9-ene-9-carboxamide; 

6-[[2,3-difluoro-4-[2-[2-methoxyethyI(methyl)amino]ethoxy]phenyl]methyl]-9-

hydroxy-5-methyl-7-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-

yl]phenyl]-5,6-diazaspiro[3.5]non-8-ene-8-carboxamide; and 

7-[[2,3-difhioro-4-[2-[2-methoxyethyl(methyl)amino]ethoxy]phenyl]methyl]-10-

hydroxy-6-methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-

yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide 

or a salt thereof, or a solvate of the compound or the salt. 

[0102] Another embodiment of the present invention provides the following compounds (3-

1) to (3-13): 

[0103] (3-1) A compound represented by the formula (I) or a salt thereof or a solvate of the 

compound or the salt: 

[0104] [Formula 6] 

H 

R3 
(i) 

[0105] wherein 

R1 is a hydrogen atom or CMO alkyl; 

R4 is a hydrogen atom, CM alkyl optionally substituted with one or more 
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substituents Rf, C6-io aryl optionally substituted with one or more substituents Rg, (Ci-g 

alkyl)carbonyl, (Ce-io aryl)carbonyl, -C(0)NR37R38, C3.7 cycloalkyl, or 5- to 8-membered 

heterocycloalkyl; 

R5 is a hydrogen atom or CM alkyl; or 

Rl and R5 together with the carbon atom to which they are attached may form a C3.6 

saturated carbocyclic ring; or 

R4 and R5 together with the carbon atom and the nitrogen atom to which they are 

attached may form a 5- to 8-membered saturated heterocyclic ring, wherein the 5- to 8-

membered saturated heterocyclic ring is optionally substituted with one or more substituents 

R2; 

R is CMO alkyl optionally substituted with one or more substituents Rh, or CM 

alkyl substituted with Re; 

R and R are each independently selected from a hydrogen atom and C1.3 alkyl; 

each R2 is independently selected from C1-5 alkyl and a halogen atom; and/or 
( 2 two or more substituents R on the 5- to 8-membered saturated heterocyclic ring 

may together form C1.5 alkylene that links the ring atoms to which they are attached; 

each Rh is independently selected from a halogen atom, (CM alkoxy)carbonyl, 

and -(0(CH2)a)b-CM alkoxy (wherein a is an integer selected from 2 to 4, and b is an integer 

selected from 1 to 4); 

Re is C6.10 aryl optionally substituted with one or more substituents Ra or 5- to 10-

membered heteroaryl optionally substituted with one or more substituents Ra; 

each Rf is independently selected from a halogen atom, hydroxy, cyano, carboxy, 

(Ci-6 alkoxy)carbonyl, Ci-6 alkoxy, and C6-10 aryl optionally substituted with one or more 

substituents Rg; 

each Rg is independently selected from a halogen atom, C1.6 alkyl, C2-6 alkynyl, and 

CM alkoxy, wherein the alkyl, alkynyl, and alkoxy groups are each optionally substituted 

with one or more substituents selected from hydroxy and cyano; 

each Ra is independently selected from a halogen atom, hydroxy, nitro, cyano, (CM 
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alkoxy)carbonyl, 5- to 10-membered heterocycloalkyloxy, CMO alkyl optionally substituted 

with one or more substituents R10, C2-10 alkenyl optionally substituted with one or more 

substituents R15, C2-io alkynyl optionally substituted with one or more substituents R11, C].g 

alkoxy optionally substituted with one or more substituents R12, and CM alkylthio optionally 

substituted with one or more substituents R13; 

the substituents R10, R11, R12, R13, and R15 are each independently selected from a 

halogen atom, hydroxy, carboxy, Cj.6 alkoxy optionally substituted with one or more 

hydroxy groups, (CM alkoxy)carbonyl, a group -(0(CH2)0)p-OH (wherein 0 and p are each 

independently an integer selected from 2 to 4), C3.6 cycloalkyl optionally substituted with one 

or more hydroxy groups, 4- to 10-membered heterocycloalkyl, and 5- to 10-membered 

heteroaryl, wherein the 4- to 10-membered heterocycloalkyl is optionally substituted with 

one or more substituents selected from oxo, a halogen atom, and CM alkyl (wherein the alkyl 

group is optionally substituted with one or more hydroxy groups); 

Ar1 is C6-10 aryl or 5- to 10-membered heteroaryl, wherein the aryl and heteroaryl 

groups are each optionally substituted with one to three substituents selected from Rb, Rc, 

and Rd; 

Rb, Rc, and Rd are each independently selected from optionally CM alkoxy-

substituted Cj.5 alkoxy, a halogen atom, CMO alkyl optionally substituted with one or more 

halogen atoms, a group -SF5, cyano, hydroxy, 5- to 10-membered heterocycloalkyl optionally 

substituted with one or more substituents R14, C6-10 aryl optionally substituted with one or 

more substituents R14, and 5- to 10-membered heteroaryl optionally substituted with one or 

more substituents R14; 

each R14 is independently selected from a halogen atom, oxo, cyano, nitro, CM alkyl 

optionally substituted with one or more halogen atoms, CM alkoxy optionally substituted 

with one or more halogen atoms, (CM a!koxy)carbonyl, -NR27R28, -S02NR35R36, CM 

alkylthio, and 5- to 10-membered heterocycloalkyl; 

R27 and R28 are each independently selected from a hydrogen atom and optionally 

(CM alkoxy)carbonyl-substituted CM alkyl; and 
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R35 and R36 are each independently selected from a hydrogen atom and CM alkyl. 

[0106] (3-2) The compound according to (3-1) or a salt thereof, or a solvate of the 

compound or the salt, wherein R1 is CMO alkyl. 

[0107] (3-3) The compound according to (3-1) or (3-2) or a salt thereof, or a solvate of the 

compound or the salt, wherein 

Rb is optionally CM alkoxy-substituted CM alkoxy or a halogen atom; 

Rc is a halogen atom, CMO alkyl optionally substituted with one or more halogen 

atoms, or a group -SF5; and 

Rd is selected from cyano, hydroxy, a halogen atom, CM alkyl optionally 

substituted with one or more halogen atoms, 5- to 10-membered heterocycloalkyl optionally 

substituted with one or more substituents R14, C6-10 aryl optionally substituted with one or 

more substituents R14, or 5- to 10-membered heteroaryl optionally substituted with one or 

more substituents R14. 

[0108] (3-4) The compound according to any of (3-1) to (3-3) or a salt thereof, or a solvate 

of the compound or the salt, wherein 

each Ra is independently selected from a halogen atom, nitro, cyano, (CM 

alkoxy)carbonyl, 5- or 6-membered heterocycloalkyloxy, CMO alkyl optionally substituted 

with one or more substituents R10, C2-io alkynyl optionally substituted with one or more 

substituents R11, CM alkoxy optionally substituted with one or more substituents R12, and 

CM alkylthio optionally substituted with one or more substituents R13; 

each R10 is independently selected from carboxy, 5- or 6-membered 

heterocycloalkyl, CM alkoxy optionally substituted with one or more hydroxy groups, and a 

group -(0(CH2)O)P-OH; 

each R11 is independently selected from hydroxy, carboxy, 5- or 6-membered 

heterocycloalkyl optionally substituted with one or more oxo groups, CM alkoxy optionally 

substituted with one or more hydroxy groups, a group -(0(CH2)0)p-OH, and C3.6 cycloalkyl 

optionally substituted with one or more hydroxy groups; 

each R12 is independently selected from a halogen atom, hydroxy, CM alkoxy 
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optionally substituted with one or more hydroxy groups, (C1.3 alkoxy)carbonyl, 5- or 6-

membered heterocycloalkyl, and 5- or 6-membered heteroaryl; 

each R13 is independently selected from 5- or 6-membered heterocycloalkyl; and 

o and p are each independently an integer selected from 2 to 4. 

[0109] (3-5) The compound according to any of (3-1) to (3-4) or a salt thereof, or a solvate 

of the compound or the salt, wherein 

R1 is selected from CM alkyl; 

R3 is selected from CM alkyl substituted with Re; 

Re is selected from C^-io aryl optionally substituted with one or more substituents 

Ra; 
1 each Ra is independently selected from a halogen atom and optionally R -

substituted CM alkoxy; 

R4 is selected from CM alkyl; 

R5 is selected from CM alkyl; or 

of R1, R4, and R5, R1 and R5 together with the carbon atom to which they are 

attached form a C3.6 saturated carbocyclic ring, or R4 and R5 together with the nitrogen atom 

and the carbon atom to which they are attached form a 5- to 8-membered saturated 

heterocyclic ring; 

Ar1 is C6-10 aryl, wherein the aryl group is substituted with two substituents selected 

from Rc and Rd; 

Rc is a halogen atom or CM alkyl optionally substituted with one or more halogen 

atoms; 

Rd is 5- to 10-membered heterocycloalkyl optionally substituted with one or more 

CM alkyl groups and 5- to 10-membered heteroaryl optionally substituted with one or more 

substituents R14; 

R12 is 5- to 10-membered heterocycloalkyl; and 

R14 is CM alkyl optionally substituted with one or more halogen atoms. 

[0110] (3-6) The compound according to (3-1) or (3-2) or a salt thereof, or a solvate of the 
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compound or the salt, wherein 

Rl is a hydrogen atom or Ci-6 alkyl; 

R is CM alkyl substituted with Re; 

Re is Cg.io aryl optionally substituted with one or more substituents Ra; 

each Ra is independently selected from a halogen atom, cyano, hydroxy, Ci_6 alkyl 

optionally substituted with one or more substituents R)0, C2-6 alkynyl optionally substituted 

with one or more substituents R11, and Ci-6 alkoxy optionally substituted with one or more 

substituents R12; 

R10, Ru, and R12 are each independently selected from 4- to 10-membered 

heterocycloalkyl optionally substituted with one or more substituents, wherein the 

substituents are each independently selected from oxo, a halogen atom, and CM alkyl 

(wherein the alkyl group is optionally substituted with one or more hydroxy groups); 

R4 is a hydrogen atom, CM alkyl optionally substituted with one or more 

substituents Rf, C6-10 aryl optionally substituted with one or more substituents Rg, (Ci-6 

alkyl)carbonyl, (C6-io aryl)carbonyl, -C(0)NR37R38, C3-7 cycloalkyl, or 5- to 8-membered 

heterocycloalkyl; 

R5 is a hydrogen atom or CM alkyl; or 

R1 and R5 together with the carbon atom to which they are attached may form a C3.6 

saturated carbocyclic ring; 

Ar1 is C6-10 aryl or 5- to 10-membered heteroaryl, wherein the aryl and heteroaryl 

groups are each optionally substituted with one to three substituents selected from Rb, Rc, 

andRd; 

Rb, Rc, and Rd are each independently selected from a halogen atom, CM alkyl 

optionally substituted with one or more halogen atoms, optionally CM alkyl-substituted 5- to 

10-membered heterocycloalkyl, C6-10 aryl optionally substituted with one or more 

substituents R14, and 5- to 10-membered heteroaryl optionally substituted with one or more 

substituents R14; and 

each R14 is independently selected from a halogen atom, cyano, CM alkyl optionally 
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substituted with one or more halogen atoms, CM alkoxy, -SC>2NR35R36, and CM alkylthio. 

[0111] (3-7) The compound according to any of (3-1), (3-2), and (3-6) or a salt thereof, or a 

solvate of the compound or the salt, wherein 

R1 is Ci-6 alkyl; 

R3 is CM alkyl substituted with Re; 

Re is Cg-io aryl optionally substituted with one or more substituents Ra; 

each Ra is independently selected from a halogen atom, optionally R1 ̂ substituted 
12 C2-6 alkynyl, and optionally R -substituted CM alkoxy; 

Ru and R12 are each independently selected from 5- to 10-membered 

heterocycloalkyl; 

R4 is optionally halogen atom-substituted CM alkyl or Ce-io aryl; 

R5 is a hydrogen atom or CM alkyl; or 

R1 and R5 together with the carbon atom to which they are attached may form a C3.6 

saturated carbocyclic ring; 

Ar1 is C6-10 aryl or 5- to 10-membered heteroaryl, wherein the aryl and heteroaryl 

groups are each optionally substituted with one to three substituents selected from Rb, Rc, 

and Rd; 

Rb, Rc, and Rd are each independently selected from a halogen atom, CM alkyl 

optionally substituted with one or more halogen atoms, C6.10 aryl optionally substituted with 

one or more substituents R14, and 5- to 10-membered heteroaryl optionally substituted with 

one or more substituents R14; and 

each R14 is independently selected from a halogen atom, cyano, CM alkyl optionally 

substituted with one or more halogen atoms, CM alkoxy, -S02NR35R36 (wherein R35 and R36 

are each independently selected from CM alkyl), and CM alkylthio. 

[0112] (3-8) The compound according to (3-7) or a salt thereof, or a solvate of the 

compound or the salt, wherein 

Rb is a halogen atom; 

Rc is a halogen atom or CM alkyl optionally substituted with one or more halogen 
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atoms; and 

Rd is a halogen atom, CM alkyl optionally substituted with one or more halogen 

atoms, C6-10 aryl optionally substituted with one or more substituents R14, or 5- to 10-

membered heteroaryl optionally substituted with one or more substituents R14. 

[0113] (3-9) The compound according to (3-7) or a salt thereof, or a solvate of the 

compound or the salt, wherein 

Re is phenyl optionally substituted with one or more substituents Ra; 

R11 and R12 are each independently morpholinyl; 

R4 is optionally halogen atom-substituted CM alkyl or phenyl; 

Ar1 is phenyl, pyridinyl, or pyrimidinyl, wherein the phenyl, pyridinyl, and 

pyrimidinyl groups are each optionally substituted with one to three substituents selected 

from Rb, Rc, and Rd; 

Rb is a halogen atom; 

Rc is a halogen atom or CM alkyl optionally substituted with one or more halogen 

atoms; and 

Rd is a halogen atom, CM alkyl optionally substituted with one or more halogen 

atoms, phenyl, pyridinyl, or pyrimidinyl, wherein the phenyl, pyridinyl, and pyrimidinyl 

groups are each optionally substituted with one or more substituents R14. 

[0114] (3-10) The compound according to (3-6) or (3-7) or a salt thereof, or a solvate of the 

compound or the salt, wherein R10, R1 and R12 are each independently selected from 

morpholinyl, thiomorpholinyl, azetidinyl, pyrrolidinyl, 2-oxa-6-azaspiro[3.3]heptanyl, 3,7-

dioxa-9-azabicyclo[3.3.1]nonanyl, piperazinyl, and piperidyl. 

[0115] (3-11) The compound according to any of (3-1) to (3-10) or a salt thereof, or a 

solvate of the compound or the salt, wherein R3 is benzyl optionally substituted with one or 

more substituents Ra on the benzene ring. 

[0116] (3-12) The compound according to (3-1) or a salt thereof, or a solvate of the 

compound or the salt, wherein 

R1 is Ci-6 alkyl, and R4 and R5 together with the carbon atom to which they are 
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attached form a pyrrolidine ring; or 

R1 is a hydrogen atom, and R4 and R5 are each independently selected from Ci_6 

alkyl; or 

R1 and R5 together with the carbon atom to which they are attached form a C3.5 

saturated carbocyclic ring, and R4 is C1.6 alkyl; 

R3 is benzyl substituted with one or more substituents Ra on the benzene ring; 

each Ra is independently selected from a halogen atom, (morpholino)C2-6 alkoxy, 

(morpholino)Ci.6 alkyl, (carboxy)C2-6 alkynyl, and (Ci-6 alkoxy)Cj.6 alkoxy optionally 

substituted with one or more hydroxy groups; 

Ar1 is phenyl or pyrimidyl, wherein these groups are each substituted with one to 

three groups each independently selected from a halogen atom, trifiuoromethyl, pyridinyl 

substituted with one or more substituents R14, and pyrimidyl substituted with one or more 

substituents R14; and 

each R14 is independently selected from methyl, cyano, trifiuoromethyl, and 

methylthio. 

[0117] (3-13) The compound according to any of (3-1) to (3-11) or a salt thereof, or a 

solvate of the compound or the salt, wherein Ar1 is 4-(trifluoromethyl)-2-(6-

methylthiopyridin-3-yl)phenyl, 4-(trifluoromethyl)-2-(6-trifluoromethylpyridin-3-yl)phenyl, 

4-(trif!uoromethyl)-2-(4-trifluoromethylpyrimidin-5-yl)phenyl, 4-(trifluoromethyl)-2-(6-

trifluoromethylpyrimidin-4-yl)phenyl, 4-(trifluoromethyl)-2-(6-cyano-5-methylpyrimidin-4-

yl)phenyl, 4-(trifluoromethyl)-2-(2-cyanopyridin-4-yl)phenyl, 4-chloro-2-(6-

methylthiopyridin-3-yl)phenyl, 4-chloro-2-(6-trifluoromethylpyridin-3-yl)phenyl, 4-chloro-2-

(4-trifluoromethylpyrimidin-5-yl)phenyl, 4-chloro-2-(6-cyano-5-methylpyrimidin-4-

yl)phenyl, 4-chloro-2-(6-trifluoromethylpyrimidin-4-yl)phenyl, or 4-chloro-2-(2-

cyanopyridin-4-yl)phenyl. 

[0118] An alternative aspect of the present invention provides a pharmaceutical drug 

comprising a compound according to any of (2-1) to (2-26) and (3-1) to (3-13) or a salt 

thereof, or a solvate of the compound or the salt. 
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[0119] A further alternative aspect of the present invention provides a pharmaceutical 

composition comprising a compound according to any of (2-1) to (2-26) and (3-1) to (3-13) 

or a salt thereof, or a solvate of the compound or the salt. 

[0120] A further alternative aspect of the present invention provides the compound 

according to any of (2-1) to (2-26) and (3-1) to (3-13) or the salt thereof, or the solvate of the 

compound or the salt for use in the prevention and/or treatment of a disease selected from 

hyperphosphatemia, secondary hyperparathyroidism, and chronic renal failure. 

[0121] A further alternative aspect of the present invention provides a NaPi-IIb inhibitor 

comprising a compound according to any of (2-1) to (2-26) and (3-1) to (3-13) or a salt 

thereof, or a solvate of the compound or the salt. 

[0122] A further alternative aspect of the present invention provides a preventive and/or 

therapeutic agent for a disease selected from hyperphosphatemia, secondary 

hyperparathyroidism, and chronic renal failure, the agent comprising a compound according 

to any of (2-1) to (2-26) and (3-1) to (3-13) or a salt thereof, or a solvate of the compound or 

the salt as an active ingredient. 

[0123] A further alternative aspect of the present invention provides a method for 

preventing and/or treating a disease selected from hypeiphosphatemia, secondary 

hyperparathyroidism, and chronic renal failure, comprising administering a therapeutically 

effective amount of a compound according to any of (2-1) to (2-26) and (3-1) to (3-13) or a 

salt thereof, or a solvate of the compound or the salt to a patient. 

[0124] According to one embodiment of the compound represented by the formula (I) 

wherein R4 and R5 together with the carbon atom and the nitrogen atom to which they are 

attached form a 5- to 8-membered saturated heterocyclic ring, the following compound (4-1) 

is provided: 

[0125] (4-1) A compound represented by the formula (II) or a salt thereof, or a solvate of 

the compound or the salt: 

[0126] 
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[Formula 7] 

[0127] wherein R is selected from a hydrogen atom and linear CMO alkyl; 

R102 may be the same or different and are each independently selected from a 

hydrogen atom, C1.5 alkyl, and a halogen atom; or 

two R102 moieties bonded to different carbon atoms may together form C1.5 alkylene 

that links the carbon atoms; 

R102 may be the same or different and are each independently selected from a 

hydrogen atom, C1-5 alkyl, and a halogen atom; 

n is an integer selected from 1 to 4; 

R103 is C, .10 alkyl optionally substituted with one or more substituents Rw or CM 

alkyl substituted with one or more substituents Rx; 

each Rw is independently selected from a halogen atom, (CM alkoxy)carbonyl, and 

a group -(0(CH2)a)b-CM alkoxy (wherein a is an integer selected from 2 to 4, and b is an 

integer selected from 1 to 4); 

each Rx is independently selected from Ce-io aryl optionally substituted with one or 

more substituents Ry and 5- to 10-membered heteroaryl optionally substituted with one or 

more substituents Ry; 

each Ry is independently selected from a halogen atom, hydroxy, nitro, cyano, (CM 

alkoxy)carbonyl, 5- to 10-membered heterocycloalkyloxy, CMO alkyl optionally substituted 

with one or more substituents Ruo, C2-10 alkenyl optionally substituted with one or more 

substituents R115, C2-10 alkynyl optionally substituted with one or more substituents Rm, C1-8 
112 alkoxy optionally substituted with one or more substituents R , and CM alkylthio optionally 
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substituted with one or more substituents R113; 

Ruo, R111, R112, R113, andR115 are each independently selected from a halogen atom, 

hydroxy, carboxy, Ci.6 alkoxy optionally substituted with one or more hydroxy groups, (CM 

alkoxy)carbonyl, a group -(O(CH2)0)p-OH (wherein o and p are each independently an 

integer selected from 2 to 4), C3.6 cycloalkyl optionally substituted with one or more hydroxy 

groups, 5- to 10-membered heterocycloalkyl optionally substituted with one or more oxo 

groups, and 5- to 10-membered heteroaryl; 

Ar101 is C6 .10 aryl or 5- to 10-membered heteroaryl, wherein the C6-10 aryl and 5- to 

10-membered heteroaryl groups are each optionally substituted with one to three substituents 

selected from Rz1, Rz2, and Rz3; 

Rz1, Rz2, and Rz3 are each independently selected from optionally CM alkoxy-

substituted C1.5 alkoxy, a halogen atom, CMO alkyl optionally substituted with one or more 

halogen atoms, a group -SF5, cyano, hydroxy, 5- to 10-membered heterocycloalkyl optionally 

substituted with one or more substituents R114, C6-10 aryl optionally substituted with one or 

more substituents R114, and 5- to 10-membered heteroaryl optionally substituted with one or 

more substituents R114; and 

each R114 is independently selected from a halogen atom, cyano, nitro, CM alkyl 

optionally substituted with one or more halogen atoms, CM alkoxy optionally substituted 

with one or more halogen atoms, (Ci-6 alkoxy)carbonyl, a group -NR R (wherein R 

and R128 are each independently selected from a hydrogen atom and optionally (CM 

alkoxy)carbonyl-substituted CM alkyl), a group -S02NR135R136 (wherein R135 and R136 are 

each independently selected from a hydrogen atom and CM alkyl), CM alkylthio, and 5- to 

10-membered heterocycloalkyl. 

[0128] According to another embodiment, the present invention provides the following 

compounds (4-2) to (4-12) represented by the formula (II). 

[0129] (4-2) The compound according to (4-1) or a salt thereof, or a solvate of the 

compound or the salt, wherein 

Rz1 is optionally CM alkoxy-substituted C1.5 alkoxy or a halogen atom; 
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Rz2 is a halogen atom, CMO alkyl optionally substituted with one or more halogen 

atoms, and a group -SF5; and 

Rz3 is cyano, hydroxy, a halogen atom, CM alkyl optionally substituted with one or 

more halogen atoms, 5- to 10-membered heterocycloalkyl optionally substituted with one or 

more substituents R114, Cg-io aryl optionally substituted with one or more substituents R114, or 

5- to 10-membered heteroaryl optionally substituted with one or more substituents R114. 

[0130] (4-3) The compound according to (4-1) or (4-2) or a salt thereof, or a solvate of the 

compound or the salt, wherein Rz3 is cyano, hydroxy, a halogen atom, CM alkyl optinally 

substituted with one or more halogen atoms, phenyl, and 5- to 6-membered heteroaryl, 

wherein the pheny and 5- to 6-membered heteroaryl may be substituted with one or two 

substituents R114. 

[0131] (4-4) The compound according to any of (4-1) to (4-3) or a salt thereof, or a solvate 

of the compound or the salt, wherein 

R101 is a hydrogen atom or linear C1.6 alkyl; 

R102 may be the same or different and are each independently selected from a 

hydrogen atom, C1-3 alkyl, and a halogen atom; 

R102 may be the same or different and are each independently selected from a 

hydrogen atom, C1.3 alkyl, and a halogen atom; 

n is an integer selected from 1 to 3; 

Rx is independently selected from C6-10 aryl optionally substituted with one or more 

substituents Ry and 5- to 10-membered heteroaryl optionally substituted with one or more 

substituents Ry; 

Ry is independently selected from a halogen atom, hydroxy, nitro, cyano, (C1.3 

alkoxy)carbonyl, 5- to 10-membered heterocycloalkyloxy, CMO alkyl optionally substituted 

with one or more substituents R110, C2-10 alkynyl optionally substituted with one or more 

substituents R11', C].g alkoxy optionally substituted with one or more substituents R112, and 

C1-3 alkylthio optionally substituted with one or more substituents R113; 

R110 is independently selected from carboxyl, 5- to 10-membered heterocycloalkyl, 



-61-

Ci-6 alkoxy optionally substituted with one or more hydroxy groups, and a 

group -(0(CH2)0)p-OH (wherein o and p are each independently an integer selected from 2 to 

4); 

R111 is independently selected from hydroxy, carboxy, 5- to 10-membered 

heterocycloalkyl optionally substituted with one or more oxo groups, Ci.6 alkoxy optionally 

substituted with one or more hydroxy groups, a group -(0(CH2)0)p-OH (wherein o and p are 

each independently an integer selected from 2 to 4), and C3-6 cycloalkyl optionally substituted 

with one or more hydroxy groups; 

R112 is independently selected from a halogen atom, hydroxy, Ci.6 alkoxy optionally 

substituted with one or more hydroxy groups, (C1.3 alkoxy)carbonyl, 5- to 10-membered 

heterocycloalkyl, and 5- to 10-membered heteroaryl; 

R113 is independently selected from 5- to 10-membered heterocycloalkyl; 

Rz1 is selected from optionally C1.3 alkoxy-substituted CM alkoxy and a halogen 

atom; and 

R114 is independently selected from a halogen atom, cyano, nitro, CM alkyl 

optionally substituted with one or more halogen atoms, CM alkoxy optionally substituted 

with one or more halogen atoms, (Cj_6 alkoxy)carbonyl, a group -NR127R128 (wherein R127 

1 ">9 and R are each independently selected from a hydrogen atom and optionally (C1-3 

alkoxy)carbonyl-substituted CM alkyl), a group -S02NR135R136 (wherein R135 and R136 are 

each independently selected from a hydrogen atom and C1.3 alkyl), Q.3 alkylthio, and 5- to 

10-membered heterocycloalkyl. 

[0132] (4-5) The compound according to any of (4-1) to (4-4) or a salt thereof, or a solvate 

of the compound or the salt, wherein Rx is C6-10 aryl optionally substituted with one or moie 

substituents Ry. 

[0133] (4-6) The compound according to any of (4-1) to (4-5) or a salt thereof, or a solvate 

of the compound or the salt, wherein 

Ar101 is phenyl or 5- or 6-membered heteroaryl, wherein the phenyl and heteroaryl 

groups are each optionally substituted with Rz1, Rz2, and/or Rz3; 
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Rz1 is a halogen atom or optionally C1.3 alkoxy-substituted CM alkoxy; 

Rz2 is a halogen atom or CMO alkyl optionally substituted with one or more halogen 

atoms; and 

Rz3 is 5- or 6-membered heterocycloalkyl optionally substituted with one or more 

substituents R114, phenyl optionally substituted with one or more substituents R114, or 5- or 6-

membered heteroaryl optionally substituted with one or more substituents R114. 

[0134] (4-7) The compound according to any of (4-1) to (4-6) or a salt thereof, or a solvate 

of the compound or the salt, wherein 

Ar101 is phenyl or 5- or 6-membered heteroaryl, wherein the aryl and heteroaryl 

groups are each optionally substituted with one to three substituents selected from Rz1, Rz2, 

and Rz3; 

Rz1 is a halogen atom; 

Rz2 is selected from a halogen atom, CMO alkyl optionally substituted with one or 

more halogen atoms, and a group -SF5; and 

Rz3 is cyano, hydroxy, or a halogen atom. 

[0135] (4-8) The compound according to any of (4-1) to (4-7) or a salt thereof, or a solvate 

of the compound or the salt, wherein Rz3 is phenyl, thienyl, pyridinyl, pyrimidinyl, or 

quinolinyl, wherein these groups are each optionally substituted with one or more 

substituents R114. 

[0136] (4-9) The compound according to any of (4-1) to (4-8) or a salt thereof, or a solvate 

of the compound or the salt, wherein each R114 is independently selected from a haologen 

atom, cyano, nitro, CM alkyl optionally substituted with one or more halogen atoms, CM 

alkoxy optionally substituted with one or more halogen atoms, (Ci-6 alkoxy)carbonyl, a group 

-NR127R128 (each R127 and R128 are independently selected from a hydrogen atom, and CM 

alkyl optionally substituted with (CM alkoxy)carbonyl), a group -S02NR135R136 (each R135 

and R136 are independently selected from a hydrogen atom, and CM alkyl), and CM alkylthio. 

[0137] (4-10) The compound according to any of (4-1) to (4-9) or a salt thereof, or a solvate 

of the compound or the salt, wherein R101 is linear Cj.6 alkyl. 
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[0138] (4-11) The compound according to any of (4-1) to (4-10) or a salt thereof, or a 

solvate of the compound or the salt, wherein R102 and R102 are a hydrogen atom. 

[0139] (4-12) The compound according to any of (4-1) to (4-11) or a salt thereof, or a 

solvate of the compound or the salt, wherein 

R101 is linear Ci_6 alkyl; 

R102 and R102 are a hydrogen atom; 

R103 is CMO alkyl optionally substituted with Rx; 

Rx is phenyl optionally substituted with one or more substituents Ry; 

each Ry is independently selected from a halogen atom and Ci-s alkoxy optionally 

substituted with R112; 

RU2 is 5- or 6-membered heterocycloalkyl; 

Ar101 is phenyl optionally substituted with one to three substituents selected from 

Rz1, Rz2, and Rz3; 

Rz1 is optionally C1.3 alkoxy-substituted CM alkoxy or a halogen atom; 

Rz2 is a halogen atom ox CMO alkyl optionally substituted with one or more halogen 

atoms; 

Rz3 is 5- or 6-membered heteroaryl optionally substituted with one or more 

substituents R114; and 

each R114 is selected independently from CM alkyl optionally substituted with one or 

more halogen atoms. 

[0140] (4-13) The compound according to any of (4-1) to (4-12) or a salt thereof, or a 

solvate of the compound or the salt, wherein Rz3 is substituted with one or two substituents 

R114. 

[0141] (4-14) The compound according to any of (4-1) to (4-13) or a salt thereof, or a 

solvate of the compound or the salt, wherein R110, R111, R112, R113, and R115 are each 

independently selected from tetrahydrofuranyl, pyrrolidinyl, morpholinyl, cyclopentyl, and 

pyridinyl. 

[0142] (4-15) The compound according to any of (4-1) to (4-14) or a salt thereof, or a 
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solvate of the compound or the salt, wherein R103 is benzyl optionally substituted with one or 

more substituents Ry on the benzene ring. 

[0143] (4-16) The compound according to any of (4-1) to (4-15) or a salt thereof, or a 

solvate of the compound or the salt, wherein R103 is benzyl optionally substituted with one to 

three substituents Ry on the benzene ring. 

[0144] (4-17) The compound according to any of (4-1) to (4-16) or a salt thereof, or a 

solvate of the compound or the salt, wherein the one to three substituents Ry are one 

substituent selected from Ri', Rj', and Rk', two substituents selected from combinations of 

Ri' and Rj', R'i and Rk', and Rj' and Rk', or three substituents Ri', Rj', and Rk'; 

Ri' is a halogen atom or C1.3 alkoxy; 

Rj' is a halogen atom, nitro, or cyano; and 

Rk' is hydroxy, a halogen atom, alkyl, (carboxy)Ci-8 alkyl, (morpholino)CM 

alkyl, (Ci-6 alkoxy)Ci-8 alkyl, (the alkoxy is optionally substituted with one or more hydrxy 

groups), (5- to 6-membered heterocycloalkyl)Ci.6 alkoxy, [HO-((CH2)0O)P]CI.6 alkyl, 

(carboxy)C2-6 alkynyl, (3- to 6-membered heterocycloalkyl)C2-6 alkynyl (the heterocycloalkyl 

moiety is optionally substituted with oxo), C1-3 alkoxy optionally substituted with one or 

more halogen atoms, C1.6 alkoxy substituted with, one or more hydroxy groups, ((C1.3 

alkoxy)carbonyl)Ci.3 alkoxy, (pyridinyl)CM alkoxy, (Cue alkoxy)Ci^ alkoxy (the 

alkoxy is optionally substituted with one or more hydroxy groups), optionally hydroxy-

substituted C2-s alkynyl, (C3-6 cycloalkyl)C2-6 alkynyl (the cycloalkyl is optionally substituted 

with a hydroxy group), [HO-((CH2)0O)p]C2.g alkynyl, (Ci^ alkoxy)C2-s alkynyl (the alkoxy is 

optionally substituted with onre or more hydroxy groups), (morpholino)CM alkylthio, 3- to 

6-membered oxacycloalkyloxy, or (C1.3 alkoxy)carbonyl. 

[0145] An alternative embodiment of the present invention provides the following 

compounds (5-1) to (5-12) represented by the formula (I): 

[0146] (5-1) The compound according to (1-1), (2-1) or (3-1) or a salt thereof, or a solvate 

of the compound or the salt, wherein 

R1 is a hydrogen atom or linear CMO alkyl; and 
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R4 and R5 together with the carbon atom and the nitrogen atom to which they are 

attached form a 5- to 8-membered saturated heterocyclic ring, wherein the saturated 

heterocyclic ring is optionally substituted with one or more substituents R2. 

[0147] (5-2) The compound according to (5-1) or a salt thereof, or a solvate of the 

compound or the salt, wherein 

Rb is optionally CM alkoxy-substituted C1.5 alkoxy or a halogen atom; and/or 

Rc is a halogen atom, CMO alkyl optionally substituted with one or more halogen 

atoms, or a group -SF5; and/or 

Rd is cyano, hydroxy, a halogen atom, CM alkyl optionally substituted with one or 

more halogen atoms, 5- to 10-membered heterocycloalkyl optionally substituted with one or 

more substituents R14, C6-10 aryl optionally substituted with one or more substituents R14, or 

5- to 10-membered heteroaryl optionally substituted with one or more substituents R14. 

[0148] (5-3) The compound according to (5-1) or (5-2) or a salt thereof, or a solvate of the 

compound or the salt, wherein 

R1 is a hydrogen atom or linear CM alkyl; 

R2 may be the same or different and are each independently selected from C1.3 alkyl 

and a halogen atom; 

Re is C6-10 aryl optionally substituted with one or more substituents Ra or 5- to 10-

membered heteroaryl optionally substituted with one or more substituents Ra; 

each Ra is independently selected from a halogen atom, hydroxy, nitro, cyano, (C1.3 

alkoxy)carbonyl, 5- to 10-membered heterocycloalkyloxy, CMO alkyl optionally substituted 

with one or more substituents R10, C2-10 alkynyl optionally substituted with one or more 

substituents R11, Ci-8 alkoxy optionally substituted with one or more substituents R12, and 

C1-3 alkylthio optionally substituted with one or more substituents R13; 

each R10 is independently selected from carboxyl, 5- to 10-membered 

heterocycloalkyl, CM alkoxy optionally substituted with one or more hydroxy groups, and a 

group -(0(CH2)o)p-OH (wherein 0 and p are each independently an integer selected from 2 to 

4); 
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each R11 is independently selected from hydroxy, carboxy, 5- to 10-membered 

heterocycloalkyl optionally substituted with one or more oxo groups, Ci-6 alkoxy optionally 

substituted with one or more hydroxy groups, a group -(0(CH2)0)P-0H (wherein o and p are 

each independently an integer selected from 2 to 4), and C3-6 cycloalkyl optionally substituted 

with one or more hydroxy groups; 
I ^ each R is selected from a halogen atom, hydroxy, Ci-6 alkoxy optionally 

substituted with one or more hydroxy groups, (C1.3 alkoxy)carbonyl, 5- to 10-membered 

heterocycloalkyl, and 5- to 10-membered heteroaryl; 

each R13 is independently selected from 5- to 10-membered heterocycloalkyl; 

Rb is optionally C1-3 alkoxy-substituted CM alkoxy or a halogen atom; and 

each R14 is independently selected from a halogen atom, cyano, nitro, CM alkyl 

optionally substituted with one or more halogen atoms, CM alkoxy optionally substituted 

with one or more halogen atoms, (Ci_6 alkoxy)carbonyl, a group -NR27R28 (wherein R27 and 

R28 are each independently selected from a hydrogen atom and optionally (C1.3 

alkoxy)carbonyl-substituted CM alkyl), a group -S02NR35R36 (wherein R35 and R36 are each 

independently selected from a hydrogen atom and Q.3 alkyl), C1.3 alkylthio, and 5- to 10-

membered heterocycloalkyl. 

[0149] (5-4) The compound according to any of (5-1) to (5-3) or a salt thereof, or a solvate 

of the compound or the salt, wherein Re is selected from C6-10 aryl optionally substituted with 

one or more substituents Ra. 

[0150] (5-5) The compound according to any of (5-1) to (5-4) or a salt thereof, or a solvate 

of the compound or the salt, wherein 

Ar1 is phenyl or 5- or 6-membered heteroaryl, wherein the phenyl and heteroaryl 

groups are each optionally substituted with Rb, Rc, and/or Rd; 

Rb is a halogen atom or optionally C1.3 alkoxy-substituted CM alkoxy; and/or 

Rc is a halogen atom or CMO alkyl optionally substituted with one or more halogen 

atoms; and/or 

Rd is 5- or 6-membered heterocycloalkyl optionally substituted with one or more 
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substituents R14, phenyl optionally substituted with one or more substituents R14, or 5- or 6-

membered heteroaryl optionally substituted with one or more substituents R14. 

[0151] (5-6) The compound according to any of (5-1) to (5-5) or a salt thereof, or a solvate 

of the compound or the salt, wherein 

Ar1 is phenyl or 5- or 6-membered heteroaryl, wherein the phenyl and heteroaryl 

groups are each optionally substituted with one to three substituents selected from Rb, Rc, 

andRd; 

Rb is a halogen atom; 

Rc is a halogen atom, CMO alkyl optionally substituted with one or more halogen 

atoms, or a group -SF5; and 

Rd is cyano, hydroxy, or a halogen atom. 

[0152] (5-7) The compound according to any of (5-1) to (5-6) or a salt thereof, or a solvate 

of the compound or the salt, wherein Rd is phenyl, thienyl, pyridinyl, pyrimidinyl, or 

quinolinyl, wherein these groups are each optionally substituted with one or more 

substituents R14. 

[0153] (5-8) The compound according to any of (5-1) to (5-7) or a salt thereof, or a solvate 

of the compound or the salt, wherein Rl is linear C1.6 alkyl. 

[0154] (5-9) The compound according to any of (5-1) to (5-8) or a salt thereof, or a solvate 

of the compound or the salt, wherein R2 is a hydrogen atom. 

[0155] (5-10) The compound according to any of (5-1) to (5-9) or a salt thereof, or a solvate 

of the compound or the salt, wherein 

R1 is linear Ci^ alkyl; 

R2 is a hydrogen atom; 

R3 is CM alkyl substituted with Re; 

Re is phenyl optionally substituted with one or more substituents Ra; 

each Ra is independently selected from a halogen atom and optionally R12-

substituted Ci-s alkoxy; 

each R12 is independently selected from 5- or 6-membered heterocycloalkyl; 
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Ar1 is phenyl optionally substituted with one to three substituents selected from Rb, 

Rc, and Rd; 

Rb is optionally C1.3 alkoxy-substituted CM alkoxy and a halogen atom; and/or 

Rc is a halogen atom or CMO alkyl optionally substituted with one or more halogen 

atoms; and/or 

Rd is 5- or 6-membered heteroaryl optionally substituted with one or more 

substituents R14; and 

each R14 is independently selected from CM alkyl optionally substituted with one or 

more halogen atoms. 

[0156] (5-11) The compound according to any of (5-1) to (5-10) or a salt thereof, or a 

solvate of the compound or the salt, wherein R10, R11, R12, R13, and R15 are each 

independently selected from tetrahydrofuranyl, pyrrolidinyl, morpholinyl, cyclopentyl, and 

pyridinyl. 

[0157] (5-12) The compound according to any of (5-1) to (5-11) or a salt thereof, or a 

solvate of the compound or the salt, wherein R3 is benzyl optionally substituted with one or 

more substituents Ra on the benzene ring. 

[0158] An alternative embodiment of the present invention provides the following 

compounds (6-1) to (6-10) represented by the formula (I): 

[0159] (6-1) A compound represented by the formula I-b or a salt thereof, or a solvate of 

the compound or the salt: 

[0160] [Formula 8] 

[0161] wherein 
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R4 is selected from CM alkyl; 

q is an integer selected from 0 to 3; 

R3 is selected from CM alkyl substituted with Re'; 

Re' is C6-10 aryl, wherein the aryl group is optionally substituted with one to three 

substituents each independently selected from a halogen atom, CM alkoxy optionally 

substituted with one or more substituents R12', 4- to 6-membered heterocycloalkyloxy (the 

heterocycloalkyloxy group is optionally substituted with optionally CM alkoxy-substituted 

CM alkyO) a group -(0(CH2)qi)q2-NR41 R42 (wherein ql is an integer selected from 1 to 4, 

and q2 is an integer selected from 2 to 6), a group -(0(CH2)ri)r2-C(0)NR43'R44' (wherein rl is 

an integer selected from 1 to 4, and r2 is an integer selected from 1 to 4), a 

group -(0(CH2)SI)S2-NR45-C(0)R46 (wherein si and s2 are each independently an integer 

selected from 2 to 4), a group -C(0)NR47R481, pyridinyl, pyrrolyl, a group -NRV, and a 

group ~(0(CH2)yi)y2-0-CH2-C(0)NR51R52 (wherein yl is an integer selected from 1 to 4, and 

y2 is an integer selected from 1 to 4); 
10' each R is independently selected from (CM alkoxy)Ci^ alkoxy, 5- or 6-membered 

heterocycloalkyl, and a group -NR39R40, wherein the 5- or 6-membered heterocycloalkyl 

group is optionally substituted with one or more substituents selected from oxo, a halogen 

atom, CM alkyl (wherein the alkyl group is optionally substituted with one or more hydroxy 

groups), (CM alkoxy)Ci^ alkyl (wherein the alkoxy moiety is optionally substituted with one 

or more hydroxy groups), CM alkoxy, CM alkoxycarbonyl, CM alkylthio, morpholino, (C1.3 

alkyl)sulfonyl, and -C(0)NR53'R54'; 

R is selected from a hydrogen and optionally Ci^ alkoxy-substituted Q.6 alkyl; 

R40 is independently selected from a hydrogen atom, optionally Ci-6 alkoxy-

substituted C1.6 alkyl, ((CM alkoxy)carbonyl)Ci.6 alkyl, hydroxy-substituted Ci-g alkyl, a 

group -(CH2)U-NR55R56 (wherein u is an integer selected from 1 to 4), a 

group -CH((CH2)viCOOR57 )-(CH2)V2-COOR57 (wherein vl is an integer selected from 0 to 2, 

and v2 is an integer selected from 1 to 3), a group -(CH2)W-S03H (wherein w is an integer 

selected from 1 to 4), a group -(CH2)xi-CH(C00H)-(CH2)x2-S03H (wherein xl is an integer 
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selected from 0 to 2, and x2 is an integer selected from 1 to 3), 3- to 6-membered 

oxacycloalkyl, and a group -(CH2)ti-0-(CH2)t2-C(0)NR58R59 (wherein tl and t2 are each 

independently an integer selected from 1 to 3); 

R41 is a hydrogen atom or C1.3 alkyl; 

R42 is C1-8 alkyl substituted with one or more hydroxy groups or (C1.3 alkoxy)CM 

alkyl: 

R43 is a hydrogen atom or C1.3 alkyl; 

R44 is C1-8 alkyl substituted with one or more hydroxy groups, wherein 

R43 and R44 together with the nitrogen atom to which they are attached may form 

morpholino; 

R45 is a hydrogen atom and C1.3 alkyl; 

R46 is Ci-6 alkyl substituted with one or more hydroxy groups; 

R47 is C1.3 alkyl; 

R48 is (C1-3 alkoxy)CM alkyl; 

R49' is a hydrogen atom or CM alkyl; 

R50 is -(CH2)Z-NR60R61 (Z is an integer selected from 1 to 4, R60 is a hydrogen atom 

and CM alkyl, and R61 is (C1.3 alkoxy)CM alkyl, or R60 and R61' together with the nitrogen 

atom to which they are attached may form morpholino); 

R51 is a hydrogen atom and CM alkyl; 

R52 is C1.8 alkyl substituted with one or more hydroxy groups; 

R53 and R54 are each independently selected from a hydrogen atom and CM alkyl; 

R55' is a hydrogen atom or CM alkyl; 

R56' is (CM alkyl)carbonyI; 

R57 is a hydrogen atom or CM alkyl; 

R58 is a hydrogen atom or C1.3 alkyl; 

R59 is C1-8 alkyl substituted with one or more hydroxy groups; 

Ar2 is phenyl or 5- or 6-membered heteroaryl, wherein the aryl and the heteroaryl 

groups are each optionally substituted with one to three substituents selected from Rb', Rc', 
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and Rd'; 

Rb', Rc', and Rd' are each independently selected from optionally C14 alkoxy-

substituted C1.5 alkoxy, a halogen atom, CM alkyl optionally substituted with one or more 

halogen atoms, and 5- or 6-membered heteroaryl optionally substituted with one or more 

substituents R14; and 

each R14 is independently selected from a halogen atom, cyano, CM alkyl optionally 

substituted with one or more halogen atoms, and CM alkylthio. 

[0162] (6-2) The compound according to (6-1) or a salt thereof, or a solvate of the 

compound or the salt, wherein 

R4' is CM alkyl; 

q is an integer selected from 0 to 3; 

R3' is CM alkyl substituted with Re'; 

Re' is C6-10 aryl, wherein the aryl group is optionally substituted with one to three 

substituents each independently selected from a halogen atom and CM alkoxy optionally 

substituted with one or more substituents R12; 

each R12 is independently selected from 5- or 6-membered heterocycloalkyl and a 

group -NR39R40; 

R39 and R40 are each independently selected from a hydrogen atom and optionally 

CM alkoxy-substituted CM alkyl; 

Ar2 is phenyl or 5- or 6-membered heteroaryl, wherein the phenyl and heteroaryl 

groups are each optionally substituted with one to three substituents selected from Rb', Rc', 

and Rd1; 

Rb', Rc', and Rd' are each independently selected from a halogen atom, CM alkyl 

optionally substituted with one or more halogen atoms, and 5- or 6-membered heteroaryl 

optionally substituted with one or more substituents R14; and 

each R14 is independently selected from a halogen atom, cyano, CM alkyl optionally 

substituted with one or more halogen atoms, and CM alkylthio. 

[0163] (6-3) The compound according to (6-1) or (6-2) or a salt thereof, or a solvate of the 
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compound or the salt, wherein 

Rb' is a halogen atom; 

Rc' is a halogen atom or CM alkyl optionally substituted with one or more halogen 

atoms; and 

Rd' is a halogen atom or 5- or 6-membered heteroaryl optionally substituted with 

one or more substituents R14'. 

[0164] (6-4) The compound according to any of (6-1) to (6-3) or a salt thereof, or a solvate 

of the compound or the salt, wherein R3' is benzyl, wherein phenyl in the benzyl group is 

optionally substituted with one to three substituents each independently selected from a 

halogen atom and CM alkoxy optionally substituted with one or more substituents R12. 

[0165] (6-5) The compound according to any of (6-1) to (6-4) or a salt thereof, or a solvate 

of the compound or the salt, wherein Re' is phenyl, wherein the phenyl group is optionally 

substituted with one substituent selected from Ri', Rj', and Rk', two substituents selected from 

combinations of Ri' and Rj', Rir and Rk', and Rj' and Rk', or three substituents Ri', Rj', and 

Rk'; 

Ri' and Rj' are each independently a halogen atom; and 

Rk' is CM alkoxy optionally substituted with one or more substituents R12'. 

[0166] (6-6) The compound according to any of (6-1) to (6-5) or a salt thereof, or a solvate 

of the compound or the salt, wherein 

Ar2 is phenyl or pyridinyl; 

Rd' is pyridinyl or pyrimidinyl; and 

R12' is morpholinyl or-NR39R40\ 

[0167] (6-7) The compound according to any of (6-1) to (6-6) or a salt thereof, or a solvate 

of the compound or the salt, wherein R12 is selected from morpholinyl, [N-((CI-3 alkoxy)CM 

alkyl)-N-(Ci_3alkyl)amino], and [N,N-di(Ci-3 alkyl)amino]. 

[0168] (6-8) The compound according to any of (6-1) to (6-3) or a salt thereof, or a solvate 

of the compound or the salt, wherein Ra is selected from a halogen atom, 

(morpholino)CMalkoxy, [N-((Cio alkoxy)Ci_4 alkyl)-N-(Ci.3alkyl)amino]CM alkoxy, and 
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[N,N-di(Ci.3 alkyl)amino]Ci.4alkoxy. 

[0169] (6-9) The compound according to (6-5) or (6-6) or a salt thereof, or a solvate of the 

compound or the salt, wherein Rk is selected from (morpholino)Ci-4alkoxy, [N-((CI_3 

alkoxy)Ci_4 alkyl)-K-(Ci.3alkyl)amino]CM alkoxy, and [N,N-di(Ci-3 alkyl)amino]CL.4alkoxy. 

[0170] (6-10) The compound according to any of (6-1) to (6-6) or a salt thereof, or a solvate 

of the compound or the salt, wherein R12 is a group -NR39R40. 

[0171] An alternative aspect of the present invention provides a pharmaceutical drug 

comprising a compound according to any of (4-1) to (4-12), (5-1) to (5-12), and (6-1) to (6-

10) or a salt thereof, or a solvate of the compound or the salt. 

[0172] A further alternative aspect of the present invention provides a pharmaceutical 

composition comprising a compound according to any of (4-1) to (4-12), (5-1) to (5-12), and 

(6-1) to (6-10) or a salt thereof, or a solvate of the compound or the salt. 

[0173] A further alternative aspect of the present invention provides the compound 

according to any of (4-1) to (4-12), (5-1) to (5-12), and (6-1) to (6-10) or the salt thereof, or 

the solvate of the compound or the salt for use in the prevention and/or treatment of a disease 

selected from hyperphosphatemia, secondary hyperparathyroidism, and chronic renal failure. 

[0174] A further alternative aspect of the present invention provides a NaPi-IIb inhibitor 

comprising a compound according to any of (4-1) to (4-12), (5-1) to (5-12), and (6-1) to (6-

10) or a salt thereof, or a solvate of the compound or the salt. 

[0175] A further alternative aspect of the present invention provides a preventive and/or 

therapeutic agent for a disease selected from hyperphosphatemia, secondary 

hyperparathyroidism, and chronic renal failure, the agent comprising a compound according 

to any of (4-1) to (4-12), (5-1) to (5-12), and (6-1) to (6-10) or a salt thereof, or a solvate of 

the compound or the salt as an active ingredient. 

[0176] A further alternative aspect of the present invention provides a method for 

preventing and/or treating a disease selected from hyperphosphatemia, secondary 

hyperparathyroidism, and chronic renal failure, comprising administering a therapeutically 

effective amount of a compound according to any of (4-1) to (4-12), (5-1) to (5-12), and (6-1) 
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to (6-10) or a salt thereof, or a solvate of the compound or the salt to a patient. 

ADVANTAGIOUS EFFECTS OF INVENTION 

[0177] The compound, the salt thereof or the solvate of the compound or the salt has an 

excellent NaPi-IIb inhibitory effect, PiT-1 inhibitory effect, or PiT-2 inhibitory effect, and is 

useful as a prevention and/or treatment agent for hyperphosphatemia. Further, the 

compound, the salt thereof or the solvate of the compound or the salt is useful as a prevention 

and/or treatment agent for secondary hyperparathyroidism, or chronic renal failure. 

DESCRIPTION OF EMBODIMENTS 

[0178] Hereinafter, a compound of the present invention or a salt thereof, or a solvate of the 

compound or the salt, a method for producing the same, and a pharmaceutical drug 

containing this compound will be described. 

[0179] Definition 

In the present invention, a "halogen atom" means a fluorine atom, a chlorine atom, a 

bromine atom, an iodine atom, and the like. In the present invention, preferred examples of 

the halogen atom used as a substituent for aryl, heteroaryl, etc. include a fluorine atom, a 

chlorine atom, and a bromine atom. In the present invention, preferred examples of the 

halogen atom used as a substituent for alkyl or a group partially containing alkyl (alkoxy, 

alkenyl, alkylthio, etc.) include a fluorine atom. Specific examples of groups having the 

halogen atom as a substituent include trifiuoromethyl, pentafluoroethyl, trifluoromethoxy, 

pentafluoroethoxy, trifluoromethylthio, and pentafluoroethylthio. 

[0180] In the present invention, "C^ alkyl" refers to a monovalent group derived from a 

linear and branched saturated aliphatic hydrocarbon having 1 to 3 carbon atoms by the loss of 

one arbitrary hydrogen atom. Specific examples thereof include methyl, ethyl, n-propyl, 

and isopropyl. 

[0181] In the present invention, "CM alkyl" refers to a monovalent group derived from a 

linear and branched saturated aliphatic hydrocarbon having 1 to 4 carbon atoms by the loss of 

one arbitrary hydrogen atom. Specific examples thereof include methyl, ethyl, n-propyl, 

isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, and 1-methylpropyl. 
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[0182] In the present invention, "C1.5 alkyl" refers to a monovalent group derived from a 

linear and branched saturated aliphatic hydrocarbon having 1 to 5 carbon atoms by the loss of 

one arbitrary hydrogen atom. Specific examples thereof include methyl, ethyl, n-propyl, 

isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, 1-methylpropyl, n-pentyl, isopentyl, 2-

methylbutyl, 1,1-dimethylpropyl, and 1-ethylpropyl. 

[0183] In the present invention, "Ci* alkyl" refers to a monovalent group derived from a 

linear and branched saturated aliphatic hydrocarbon having 1 to 6 carbon atoms by the loss of 

one arbitrary hydrogen atom. Specific examples thereof include methyl, ethyl, n-propyl, 

isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, 1-methylpropyl, n-pentyl, isopentyl, 2-

methylbutyl, 1,1-dimethylpropyl, 1-ethylpropyl, hexyl, 4-methylpentyl, and 2-ethylbutyl. 

[0184] In the present invention, "Cj.8 alkyl" refers to a monovalent group derived from a 

linear and branched saturated aliphatic hydrocarbon having 1 to 8 carbon atoms by the loss of 

one arbitrary hydrogen atom. Specific examples thereof include the groups listed above in 

the definition of "CM alkyl" as well as n-heptyl, 5-methylhexyl, 1-propylbutyl, 2-ethyl-2-

methylbutyl, n-octyl, 5-methylheptyI, 2,3-dimethylhexyl, 1-methyl-1-propylbutyl, and 2,2-

diethylbutyl. 

[0185] In the present invention, "CMO alkyl" refers to a monovalent group derived from a 

linear and branched saturated aliphatic hydrocarbon having 1 to 10 carbon atoms by the loss 

of one arbitrary hydrogen atom. Specific examples thereof include the groups listed above 

in the definition of "C1-8 alkyl" as well as 7-methyloctyl, 5-ethylheptyl, n-decyl, 8-

methylnonyl, 5,5-dimethyloctyl, and 4-ethyl-6-methylheptyl. 

[0186] In the present invention, "linear Cj_6 alkyl" refers to a monovalent group derived 

from a linear saturated aliphatic hydrocarbon having 1 to 6 carbon atoms by the loss of one 

arbitrary hydrogen atom. "Linear Cw alkyl" specifically means methyl, ethyl, n-propyl, n-

butyl, n-pentyl, and n-hexyl. 

[0187] In the present invention, "linear CMO alkyl" refers to a monovalent group derived 

from a linear saturated aliphatic hydrocarbon having 1 to 10 carbon atoms by the loss of one 

arbitrary hydrogen atom. "Linear CMO alkyl" specifically means methyl, ethyl, n-propyl, n-
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butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, and n-decyl. 

[0188] In the present invention, "morpholino" means morpholin-4-yl. 

[0189] In the present invention, "(morpholino)Ci-6 alkyl" means a Ci.g alkyl group 

substituted with morpholino. "Ci^ alkyl" is as defined above. Specific examples thereof 

include morpholinomethyl, morpholinoethyl, morpholino-n-propyl, morpholinoisopropyl, 

morpholino-n-butyl, morpholinoisobutyl, morpholino-sec-butyl, morpholino-t-butyl, 

morpholino-l-methylpropyl, morpholino-n-pentyl, morpholinoisopentyl, moipholino-2-

methylbutyl, morpholino-l,l-dimethylpropyl, morpholino-1-ethylpropyl, morpholinohexyl, 

morpholino-4-methylpentyI, and morpholino-2-ethylbutyl. Preferred examples thereof 

include morpholinomethyl. 

[0190] In the present invention, "(morpholino)CM alkyl" means a CM alkyl group 

substituted with morpholino. "CM alkyl" is as defined above. Specific examples thereof 

include morpholinomethyl, morpholinoethyl, morpholino-n-propyl, morpholinoisopropyl, 

morpholino-n-butyl, morpholinoisobutyl, morpholino-sec-butyl, morpholino-t-butyl, and 

morpholino-l-methylpropyl. Preferred examples thereof include morpholinomethyl. 

[0191] In the present invention, "(oxetanyl)CM alkyl" means a CM alkyl group substituted 

with oxetanyl. "CM alkyl" is as defined above. Specific examples thereof include 

oxetanylmethyl, oxetanylethyl, oxetanyl-n-propyl, oxetanylisopropyl, oxetanyl-n-butyl, 

oxetanylisobutyl, oxetanyl-sec-butyl, oxetanyl-t-butyl, and oxetanyl-1-methylpropyl. 

Preferred examples thereof include oxetanylmethyl. 

[0192] In the present invention, "(4- to 6-membered heterocycloalkyl)CM alkyl" means CM 

alkyl substituted with 4- to 6-membered heterocycloalkyl. "CM alkyl" is as defined above. 

"4- to 6-membered heterocycloalkyl" means a saturated heterocyclic group composed of 4 to 

6 ring-constituting atoms containing one to three heteroatoms selected from O, S, and N. 

"(4- to 6-membered heterocycIoalkyl)CM alkyl" includes "(morpholino)CM alkyl" and 

"(oxetanyl)CM alkyl". 

[0193] In the present invention, "(carboxy)Ci.8 alkyl" means Cj.g alkyl substituted with 

carboxy. "Ci.g alkyl" is as defined above. Specific examples thereof include carboxy-n-
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hexyl, carboxy-n-heptyl, carboxy-5-methylhexyl, carboxy-1-propylbutyl, carboxy-2-ethyl-2-

methylbutyl, carboxy-n-octyl, carboxy-5-methylheptyl, carboxy-2,3-dimethylhexyl, carboxy-

1 -methyl-1 -propylbutyl, and carboxy-2,2-diethylbutyl. Preferred examples thereof include 

carboxy-n-hexyl, carboxy-n-heptyl, and carboxy-n-octyl. 

In the present invention, "(CM alkoxy)Ci.g alkyl" means Ci-g alkyl substituted with Ci.6 

alkoxy. "CM alkoxy" and "Ci.8 alkyl" are as defined above and below. Specific examples 

thereof include ethoxy-n-propyl, n-propoxy-n-propyl, n-butoxy-n-propyl, n-heptoxypropyl, 

n-propoxy-n-hexyl, n-butoxy-n-hexyl, n-propoxy-n-heptyl, and n-butoxy-n-heptyl. 

Preferred examples thereof include n-propoxy-n-propyl and n-butoxy-n-heptyl. 

[0194] In the present invention, "(C1.3 alkoxy)Ci-4 alkyl" means CM alkyl substituted with 

C1.3 alkoxy. "C1-3 alkoxy" and "CM alkyl" are as defined above and below. Specific 

examples thereof include methoxymethyl, methoxyethyl, ethoxymethyl, methoxy-n-propyl, 

ethoxy-n-propyl, methoxy-n-butyl, and ethoxy-n-butyl. 

[0195] In the present invention, "(CM alkoxy)CM alkyl" means CM alkyl substituted with 

CM alkoxy. "CM alkoxy" and "CM alkyl" are as defined above and below. Specific 

examples thereof include the groups listed above in the definition of "(C1-3 alkoxy)CM alkyl" 

as well as n-butoxymethyl, n-butoxyethyl, n-butoxy-n-propyl, and n-butoxy-n-butyl. 

[0196] In the present invention, "(Ci-3 alkoxy)Cj.6 alkyl" means CM alkyl substituted with 

C1.3 alkoxy. "C1.3 alkoxy" and "Ci-6 alkyl" are as defined above and below. Specific 

examples thereof include the groups listed above in the definitions of "(C1-3 alkoxy)CM 

alkyl" and "(CM alkoxy)CM alkyl". Preferred examples thereof include methoxy-n-propyl. 

[0197] In the present invention, "[HO-((CH2)0O)P]CI.6 alkyl" refers to CM alkyl substituted 

with a group -(0(CH2)0)P-C)H. CM alkyl is as defined above. Specific examples thereof 

include [HO-((CH2)20)3]propyl. 

[0198] In the present invention, "CM alkylene" refers to a divalent group derived from a 

linear or branched saturated aliphatic hydrocarbon having 1 to 5 carbon atoms by the loss of 

two arbitrary hydrogen atoms. "C1.5 alkylene" includes "C1.3 alkylene". Specific examples 

thereof include -CH2-, -CH(CH3)-, -C(CH3)2-, -CH2CH2-, -CH2CH(CH3)-, -CH2C(CH3)2-, 
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-CH(CH2CH3)-, -C(CH2CH3)2-, and -CH(CH2CH2CH3)-. -CH2- is preferred. 

[0199] In the present invention, two or more substituents R2 on a 5- to 8-membered 

saturated heterocyclic ring may together form Ci_5 alkylene that links the ring atoms to which 

they are attached. In this case, the saturated heterocyclic ring forms a bicyclo ring or 

tricycle ring and so on. 

[0200] In the present invention, "C2.io alkynyl" refers to a monovalent group derived from a 

linear or branched aliphatic hydrocarbon having 2 to 10 carbon atoms and having at least one 

triple bond (two adjacent SP carbon atoms) by the loss of one arbitrary hydrogen atom. 

Specific examples thereof include ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-

butynyl, l-methyl-2-propynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, l-methyl-2-

butynyl, l-methyl-3-butynyl, 2-methyl-3-butynyl, 3-methyl-l-butynyl, l,l-dimethyl-2-

propynyl, 1-hexynyl, heptynyl, heptadiynyl, octynyl, and octadiynyl. 

[0201] In the present invention, "optionally substituted C2-io alkynyl" means unsubstituted 

C2-io alkynyl described above or C2-io alkynyl on which one or more hydrogen atoms are 

replaced with predetermined substituent(s). Two or more substituents on this group may be 

the same as or different from each other. One carbon atom may be substituted with a 

plurality of substituents. 

[0202] In the present invention, "C2.6 alkynyl" refers to a monovalent group derived from a 

linear or branched aliphatic hydrocarbon having 2 to 6 carbon atoms and having at least one 

triple bond (two adjacent SP carbon atoms) by the loss of one arbitrary hydrogen atom. 

Specific examples thereof include ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-

butynyl, l-methyl-2-propynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, l-methyI-2-

butynyl, l-methyl-3-butynyl, 2-methyl-3-butynyl, 3-methyl-l-butynyl, l,l-dimethyl-2-

propynyl, and 1-hexynyl. 

[0203] In the present invention, "optionally substituted C2.6 alkynyl" means unsubstituted 

C2-6 alkynyl described above or C2.6 alkynyl on which one or more hydrogen atoms are 

replaced with predetermined substituent(s). Two or more substituents on this group may be 

the same as or different from each other. One carbon atom may be substituted with a 
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plurality of substituents. 

[0204] In the present invention, M(carboxy)C2-6 alkynyl" means C2-6 alkynyl substituted with 

carboxy. C2-6 alkynyl is as defined above. Specific examples thereof include 

carboxyethynyl, carboxy-1-propynyl, carboxy-2-propynyl, carboxy-1-butynyl, carboxy-2-

butynyl, carboxy-3-butynyl, carboxy- l-methyl-2-propynyl, carboxy-1-pentynyl, carboxy-2-

pentynyl, carboxy-3-pentynyl, carboxy-4-pentynyl, carboxy-l-methyl-2-butynyl, carboxy-1-

methyl-3-butynyl, carboxy-2-methyl-3-butynyl, carboxy-3-methyl-1-butynyl, carboxy-1,1-

dimethyl-2-propynyl, and carboxy-l-hexynyl. Preferred examples thereof include carboxy-

1-pentynyl and carboxy-l-hexynyl. 

[0205] In the present invention, "(C1.6 alkoxy)C2-8 alkynyl" means C2.8 alkynyl substituted 

with Ci-6 alkoxy. Ci-6 alkoxy and C2-8 alkynyl are as defined above. Specific examples 

thereof include ethoxy-1-propynyl, propoxy- 1-propynyl, butoxy-l-propynyl, propoxy-1-

butynyl, propoxy-1-hexynyl, butoxy-1-hexynyl, propoxy- 1-heptynyl, and butoxy-l-heptynyl. 

Preferred examples thereof include ethoxy-1-propynyl, propoxy-1-propynyl, butoxy-l-

propynyl, propoxy-l-butynyl, propoxy-1-hexynyl, and butoxy-l-heptynyl. 

[0206] In the present invention, "(morpholino)C2-6 alkynyl" means C2-6 alkynyl substituted 

with morpholino. C2-6 alkynyl is as defined above. Specific examples thereof include 

morpholinoethynyl, morpholino-1-propynyl, morpholino-2-propynyl, morpholino-1-butynyl, 

morpholino-2-butynyl, morpholino-3-butynyl, morpholino-l-pentynyl, morpholino-2-

pentynyl, morpholino-3-pentynyl, morpholino-4-pentynyl, and morpholino-l-hexynyl. 

Preferred examples thereof include morpholino-1-propynyl, morpholino-1-butynyl, and 

morpholino-1 -heptynyl. 

[0207] In the present invention, examples of "(morpholino)C2-6 alkynyl substituted with oxo 

group(s)" include (morpholino)C2-6 alkynyl substituted with one or two oxo groups. 

Preferred examples thereof include 3-(3-oxomorpholin-4-yl)-l-propynyl and (1,1-

dioxothiomorpholin-4-yl)-1 -propynyl. 

[0208] In the present invention, "(3- to 6-membered oxacycloalkyl)C2-6 alkynyl" means C2-6 

alkynyl substituted with 3- to 6-membered oxacycloalkyl. 3- to 6-Membered oxacycloalkyl 
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and C2.6 alkynyl are as defined in the specification. 

[0209] In the present invention, "(oxetanyl)C2-6 alkynyl" means C2-6 alkynyl substituted 

with oxetanyl. C2.6 alkynyl is as defined above. Specific examples thereof include 

oxetanylethynyl, oxetanyl-1-propynyl, oxetanyl-2-propynyl, oxetanyl-1-butynyl, oxetanyl-2-

butynyl, oxetanyl-3-butynyl, oxetanyl-1-pentynyl, oxetanyl-2-pentynyl, oxetanyl-3-pentynyl, 

oxetanyl-4-pentynyl, and oxetanyl-1-hexynyl. Preferred examples thereof include oxetanyl-

1-propynyl, oxetanyl-1-butynyl, and oxetanyl-l-pentynyl. 

[0210] In the present invention, "(pyrrolidino)C2-6 alkynyl" means C2.6 alkynyl substituted 

with pyrrolidino. C2-6 alkynyl is as defined above. Specific examples thereof include 

pyrrolidinoethynyl, pyrrolidino-1-propynyl, pyrrolidino-2-propynyl, pyrrolidino-1-butynyl, 

pyrrolidino-2-butynyl, pyrrolidino-3-butynyl, pyrrolidino-1-pentynyl, pyrrolidino-2-pentynyl, 

pyrrolidino-3-pentynyl, pyrrolidino-4-pentynyl, and pyrrolidino-1 -hexynyl. Preferred 

examples thereof include pyrrolidino-l-propynyl. 

[0211] In the present invention, "(C3.6 cycloalkyl)C2-6 alkynyl" means C2-6 alkynyl 

substituted with C3.6 cycloalkyl. C3.6 cycloalkyl and C2-6 alkynyl are as defined above. 

Specific examples thereof include cyclopropylethynyl, cyclobutylethynyl, cyclopentylethynyl, 

cyclohexylethynyl, cyclopropyl-l-propynyl, cyclobutyl-1-propynyl, cyclopentyl-l-propynyl, 

cyclohexyl-1-propynyl, cyclopropyl-1-butynyl, cyclobutyl-1-butynyl, cyclopentyl-1-butynyl, 

and cyclohexyl-1 -butynyl. Preferred examples thereof include cyclopropylethynyl, 

cyclobutylethynyl, cyclopentylethynyl, cyclopropyl-l-propynyl, cyclobutyl-1-propynyl, and 

cyclopentyl-1 -propynyl. 

[0212] In the present invention, "[HO-((CH2)00)p]C2-8 alkynyl" means C2-8 alkynyl 

substituted with a group -(0(CH2)0)P-0H. C2-8 alkynyl is as defined above. Specific 

examples thereof include [H0-((CH2)20)3]propynyl and [HO-((CH2)20)2]propynyl. 

[0213] In the present invention, "[N-((CI_3 alkoxy)Ci-4 alkyl)-N-(Ci.3 alkyl)amino]C2.6 

alkynyl" means C2-6 alkynyl substituted withN-((Ci.3 alkoxy)Cm alkyl)-N-(Ci.3 alkyl)amino. 

In this context, "[N-((Ci_3 aIkoxy)Ci-4 alkyl)-N-(Ci-3 alkyl)amino]" and "C2-6 alkynyl" are as 

defined in this specification. Specific examples include [N-(2-methoxyethyl)-N-
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(methyI)amino]ethynyl, [N-(2-methoxy-l,l-dimethylethyI)-N-(methyl)amino]ethynyl, and 

[N-(2-methoxy-2-methyl-l-propyl)-N-(methyl)amino]ethynyl. 

[0214] In the present invention, "C1.3 alkoxy" means a C1.3 alkyl-O- group. In this context, 

C1.3 alkyl is as defined above. Specific examples thereof include methoxy, ethoxy, 1 -

propoxy, and 2-propoxy. 

[0215] In the present invention, "CM alkoxy" means a CM alkyl-O- group. In this context, 

CM alkyl is as defined above. Specific examples thereof include methoxy, ethoxy, 1-

propoxy, 2-propoxy, n-butoxy, i-butoxy, sec-butoxy, and t-butoxy. 

[0216] In the present invention, "C1.5 alkoxy" means a C1.5 alkyl-O- group. In this context, 

C1.5 alkyl is as defined above. Specific examples thereof include methoxy, ethoxy, 1-

propoxy, 2-propoxy, n-butoxy, i-butoxy, sec-butoxy, t-butoxy, and 1 -pentyloxy. 

[0217] In the present invention, "Ci-6 alkoxy" means a Ci-6 alkyl-O- group. In this context, 

Ci-6 alkyl is as defined above. Specific examples thereof include methoxy, ethoxy, 1-

propoxy, 2-propoxy, n-butoxy, i-butoxy, sec-butoxy, t-butoxy, 1-pentyloxy, and 1-hexyloxy. 

[0218] In the present invention, "Ci-g alkoxy" means a Ci.g alkyl-O- group. Specific 

examples thereof include the groups listed above in the definition of "Ci-6 alkoxy" as well as 

1-heptyloxy and 1-octyloxy. 

[0219] In the present invention, "(carboxy)Ci.g alkoxy" means Cj.g alkoxy substituted with 

one carboxy group. "Ci-8 alkoxy" is as defined above. Specific examples thereof include 

carboxy-n-propoxy, carboxy-n-butoxy, carboxy-n-pentoxy, and carboxy-n-hexoxy. 

[0220] In the present invention, "(morpholino)Ci-6 alkoxy" means Ci-6 alkoxy substituted 

with morpholino. "Cj.6 alkoxy" is as defined above. Specific examples thereof include 

morpholinomethoxy, morpholinoethoxy, morpholino-1-propoxy, morpholino-2-propoxy, 

morpholino-n-butoxy, morpholino-i-butoxy, morpholino-sec-butoxy, morpholino-t-butoxy, 

morpholino-l-pentyloxy, and morpholino-l-hexyloxy. Preferred examples thereof include 

morpholinoethoxy. 

[0221] In the present invention, "(3- to 6-membered oxacycloalkyl)CM alkoxy" means CM 

alkoxy substituted with 3- to 6-membered oxacycloalkyl. "CM alkoxy" is as defined above. 
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3- to 6-membered oxacycloalkyl means a saturated heterocyclic group composed of 3 to 6 

ring-constituting atoms containing one or two, (preferably one) oxygen atom. "(3- to 6-

membered oxacycloalkyl)Ci-4 alkoxy" includes (oxiranyl)CM alkoxy, (oxetanyl)CM alkoxy, 

and (oxolanyl)CM alkoxy. Specific examples thereof include oxiranylmethoxy, 

oxiranylethoxy, oxiranyl-1-propoxy, oxiranyl-n-butoxy, oxetanylmethoxy, oxetanylethoxy, 

oxetanyl-l-propoxy, oxetanyl-n-butoxy, oxolanylmethoxy, oxolanylethoxy, oxolanyl-1-

propoxy, and oxolanyl-n-butoxy. Preferred examples thereof include oxolanylmethoxy, 

oxiranylmethoxy, and oxetanylmethoxy. 

[0222] In the present invention, M3- to 6-membered oxacycloalkyloxy" means 3- to 6-

membered oxacycloalkyl-O-. "3- to 6-membered oxacycloalkyl" is as defined above. 

Specific examples thereof include oxiranyloxy, oxetanyloxy, oxolanyloxy, and oxanyloxy. 

Oxetanyloxy, oxolanyloxy, or oxanyloxy is preferred. 

[0223] In the present invention, "4- to 6-membered nitrogen containing 

heterocycloalkyloxy" means 4- to 6-membered nitrogen containing heterocycloalkyl-O-. 

"4- to 6-membered nitrogen containing heterocycloalkyl" means a saturated heterocyclic 

group composed of 4 to 6 ring-constituting atoms containing one or two nitrogen atoms. 

Specific examples thereof include pyrrolidinyloxy and azetidinyloxy. 

[0224] In the present invention, "(pyridinyl)CM alkoxy" means CM alkoxy substituted with 

pyridinyl. "CM alkoxy" is as defined above. Specific examples thereof include 

pyridinylmethoxy, pyridinylethoxy, pyridinyl-1-propoxy, and pyridinyl-n-butoxy. Preferred 

examples thereof include pyridinylmethoxy. 

[0225] In the present invention, "(pyrimidinyl)CM alkoxy" means CM alkoxy substituted 

with pyrimidinyl. "CM alkoxy" is as defined above. Specific examples thereof include 

pyrimidinylmethoxy, pyrimidinylethoxy, pyrimidinyl-1-propoxy, and pyrimidinyl-n-butoxy. 

Preferred examples thereof include pyrimidinylmethoxy. 

[0226] In the present invention, "(l,2,4-triazolyl)CM alkoxy" means CM alkoxy substituted 

with 1,2,4-triazolyl. "CM alkoxy" is as defined above. Specific examples thereof include 

1,2,4-triazolylmethoxy, 1,2,4-triazolylethoxy, 1,2,4-triazolyl-l-propoxy, and 1,2,4-triazolyl-
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n-butoxy. Preferred examples thereof include 1,2,4-triazolylethoxy. 

[0227] In the present invention, "(3- to 6-membered heterocycloalkyl)Ci.6 alkoxy" means 

Ci-6 alkoxy substituted with 3- to 6-membered heterocycloalkyl. 3- to 6-membered 

heterocycloalkyl means a saturated heterocyclic group composed of 3 to 6 ring-constituting 

atoms containing one to three heteroatoms selected from O, S, and N. Ci-6 alkoxy is as 

defined above. "(3- to 6-membered heterocycloalkyl)Ci-6 alkoxy" includes 

(morpholino)Cj.6alkoxy, (3- to 6-membered oxacycloalkyl)CM alkoxy, (pyrrolidinyl)CM 

alkoxy, (azetidinyl)CM alkoxy, and (piperidinyl)CM alkoxy. Specific examples thereof 

include morpholinomethoxy, morpholinoethoxy, morpholino-1,1-dimethyl-

ethoxy(morpholino-t-butoxy), morpholino-l-methyl-ethoxy(morpholino-2-propoxy), 

tetrahydrofuranylmethoxy, pyrrolidinylmethoxy, pyrrolidinylethoxy, azetidinylmethoxy, 

azetidinylethoxy, piperidinylmethoxy, piperidinylethoxy, piperazinylmethoxy, 

piperazinylethoxy. 

[0228] In the present invention, "(5- or 6-membered heteroaryl)CM alkoxy" means CM 

alkoxy substituted with 5- or 6-membered heteroaryl. 5- or 6-membered heteroaryl and CM 

alkoxy are as defined herein. Specific examples thereof include 1,2,4-triazolylethoxy. 

[0229] In the present invention, "(Ci.6 alkoxy)Ci-6 alkoxy" means C^ alkoxy substituted 

with Ci-6 alkoxy. "Ci-6 alkoxy" is as defined above. "(Ci-6 alkoxy)Cj.6 alkoxy" includes 

"(CM alkoxy)Ci.6 alkoxy", "C1.3 alkoxy(CM alkoxy)", and the like. Specific examples 

thereof include methoxymethoxy, methoxyethoxy, ethoxymethoxy, ethoxyethoxy, 

methoxypropoxy, ethoxypropoxy, propoxymethoxy, propoxyethoxy, propoxypropoxy, 

methoxybutoxy, ethoxybutoxy, propoxybutoxy, butoxymethoxy, butoxyethoxy, 

butoxypropoxy, butoxybutoxy, methoxypentoxy, ethoxypentoxy, propoxypentoxy, 

butoxypentoxy, pentoxymethoxy, pentoxyethoxy, pentoxypropoxy, pentoxybutoxy, 

pentoxypentoxy, methoxyhexoxy, ethoxyhexoxy, propoxyhexoxy, butoxyhexoxy, 

pentoxyhexoxy, hexoxymethoxy, hexoxyethoxy, hexoxypropoxy, hexoxybutoxy, 

hexoxypentoxy, and hexoxyhexoxy. Preferred examples thereof include propoxybutoxy, 

propoxypentoxy, and propoxyhexoxy. 



-84-

[0230] In the present invention, "(Ci-6 alkoxy)Ci.8 alkoxy" means Ci_8 alkoxy substituted 

with Ci^ alkoxy. "Ci_6 alkoxy" and "Ci-g alkoxy" are as defined above. Specific examples 

thereof include the groups listed above in the definition of "(Ci-g alkoxy)Ci^ alkoxy" as well 

as hexoxyheptyloxy and hexoxyoctyloxy. 

[0231 ] In the present invention, "(C1.3 alkoxy(CM alkoxy))CM alkoxy" means CM alkoxy 

substituted with Ci_3 alkoxy(CM alkoxy). "C1.3 alkoxy(CM alkoxy)" means CM alkoxy 

substituted with C1.3 alkoxy. "CM alkoxy" and "C1.3 alkoxy" are as defined above. 

Specific examples thereof include methoxyethoxyethoxy, ethoxyethoxyethoxy, and 

methoxyethoxymethoxy. 

[0232] In the present invention, "[N-((CI.3 alkoxy)CM alkyl)-N-(Ci-3 alkyl)amino]CM 

alkoxy" means CM alkoxy substituted with N-((CI-3 alkoxy)CM alkyl)-N-(Ci-3 alkyl)amino. 

In this context, "[N-((C]-3 alkoxy)CM alkyI)-N-(Ci_3 alkyl)amino]" means amino substituted 

with (C1.3 alkoxy)CM alkyl and Ci_3 alkyl. (Ci_3 alkoxy)CM alkyl and Ci_3 alkyl are as 

defined above. Specific examples of "[N-((CI.3 alkoxy)CM alkyl)-N-(Ci-3 alkyl)amino]CM 

alkoxy" include [Nmethoxyethyl)-N-(methyl)amino]ethoxy, [N-(methoxy-l,l-

dimethylethyl)-N-(methyl)amino]ethoxy, and [N-(-methoxy-2-methyl-1 -propyl)-N-

(methyl)amino]ethoxy. 

[0233] In the present invention, "[N-(3- to 6-membered heterocycloalkyl)-N-(Ci.3 

alkyl)amino]CM alkoxy" means CM alkoxy substituted withN-(3- to 6-membered 

heterocycloalkyl)-N-(Ci-3 alkyl)amino. In this context, "[N-(3- to 6-membered 

heterocycloalkyl)-N-(Ci-3 alkyl)amino]" means amino substituted with 3- to 6-membered 

heterocycloalkyl and C1.3 alkyl. 3- to 6-membered heterocycloalkyl is as defined herein. 

Specific examples thereof include [N-tetrahydrofuranyl-N-(methyl)amino]ethoxy, [N-

tetrahydropyranyl-N-(methyl)amino]ethoxy, and [N-oxetanyl-N-(methyl)amino]ethoxy. 

[0234] In the present invention, [N,N-di((hydroxy)CM alkyl)-amino]CM alkoxy means CM 

alkoxy substituted with N,N-di((hydroxy)CM alkyl)-amino. "[N,N-di((hydroxy)CM alkyl)-

amino]" means amino substituted with two (hydroxy)CM alkyl groups. (Hydroxy)CM alkyl 

means CM alkyl substituted with one hydroxy group. Specific examples thereof include 
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[N,N-di(2-hydroxyethyl)amino]ethoxy. 

[0235] In the present invention, "[N-((CI_3 alkoxy)carbonyl)Ci-3 alkyl-N-(Ci„3 

alkyl)amino]CM alkoxy" means CM alkoxy substituted with N-((CJ_3 alkoxy)carbonyl)Ci-3 

alkyl-N-(Ci.3 alkyl)amino. [N-((CJ.3 alkoxy)carbonyl)Ci-3 alkyl-N-(Cj.3 alkyl)amino] 

means amino substituted with ((C1.3 alkoxy)carbonyl)Ci.3 alkyl and C1.3 alkyl. "((C1-3 

alkoxy)carbonyl)Ci-3 alkyl" means C1.3 alkyl substituted with (C1-3 alkoxy)carbonyl. 

Specific examples thereof include [N-((methoxy)carbonyl)methyl-N-methylamino]ethoxy. 

[0236] In the present invention, "[N-(hydroxy)Ci_4 alkyl-N-(Ci_3 alkyI)amino]Ci_4 alkoxy" 

means CM alkoxy substituted with N-(hydroxy)CM alkyl-N-(Ci-3 alkyI)amino. "N-

(hydroxy)CM alkyl-N-(Ci-3 alkyl)amino" means amino substituted with (hydroxy)CM alkyl 

and Cj-3 alkyl. "(Hydroxy)CM alkyl" means CM alkyl substituted with one hydroxy group. 

Specific examples thereof include [N-(2-hydroxyethyl)-N-methylamino]ethoxy. 

[0237] In the present invention, H[N,N-di((Ci.3 alkoxy)CM alkyl)amino]Ci-6 alkoxy" means 

Ci-6 alkoxy substituted with N,N-di((Ci-3 alkoxy)CM alkyl)amino. "N,N-di((Ci-3 

alkoxy)CM alkyl)amino" means amino substituted with two (C1-3 alkoxy)CM alkyl groups. 

"(C1.3 alkoxy)CM alkyl" is as defined above. Specific examples thereof include [N,N-

di((methoxy)ethoxy)amino] ethoxy. 

[0238] In the present invention, "[N,N-di(Ci.3 alkyl)amino]Ci.6 alkoxy" means Ci.g alkoxy 

substituted with N,N-di(Cj.3 alkyl)amino. "N,N-di (C1.3 alkyl) amino" means amino 

substituted with two C1.3 alkyl groups. "Ci^ alkoxy" and "C1.3 alkyl" are as defined above. 

Specific examples thereof include 3-[N,N-di(methyl)amino]-2, 2-dimethyl-propoxy. 

[0239] In the present invention, "[N-[N-(CM alkyl) carbonyl-N-(C].3 alkyl) amino] CM 

alkyl-N-(Ci-3 alkyl) amino] CM alkoxy" means CM alkoxy substituted withN-[N-(CM alkyl) 

carbonyl-N-(Ci-3 alkyl) amino] CM alkyl-N-(Ci-3 alkyl) amino. CM alkoxy is as defined 

before. "N-[N-(CM alkyl) carbonyl-N-(Ci-3 alkyl) amino] CM alkyl-N-(C].3 alkyl) amino" 

means amino substituted with [N-(CM alkyl) carbonyl-N-(Ci.3 alkyl) amino] CM alkyl and 

C1.3 alkyl. C1-3 alkyl is as defined before. "[N-(CM alkyl) carbonyl-N-(Cj.3 alkyl) amino] 

CM alkyl" means CM alkyl substituted with N-(CM alkyl) carbonyl-N-(Ci-3 alkyl) amino. 
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"N-(CI_4 alkyl) carbonyl~N-(Ci-3 alkyl) amino" means amino substituted with (CM alkyl) 

carbonyl and C1-3 alkyl. Specific examples thereof include 2-[N-[2-(N-acetyl-N-(methyl) 

amino)ethyl]-N-(methyl) amino] ethoxy. 

[0240] In the present invention, "[N-[N-(CM alkyl) carbonyl-amino] CM alkyl-N-(Ci_3 

alkyl) amino] CM alkoxy" means CM alkoxy substituted with N-[N-(CM alkyl) carbonyl-

amino] CM alkyl-N-(Cj.3 alkyl) amino. CM alkoxy is as defined before. "N-[N-(CM 

alkyl) carbonyl-amino] CM alkyl-N-(Ci_3 alkyl) amino" means amino substituted with [N-

(CM alkyl) carbonyl-amino] CM alkyl and C1.3 alkyl. C1.3 alkyl is as defined before. "[N-

(CM alkyl) carbonyl-amino] CM alkyl" means CM alkyl substituted with a N-(CM alkyl) 

carbonyl-amino. "N-(CM alkyl) carbonyl-amino" means amino substituted with a (CM 

alkyl) carbonyl. Specific examples thereof include 2-[N-[2-(acetylamino)ethyL]-N-(methyl) 

amino] ethoxy. 

[0241] In the present invention, "C1.3 alkylthio" means a C1.3 alkyl-S- group. In this 

context, C1-3 alkyl is as defined above. Specific examples thereof include methylthio, 

ethylthio, n-propylthio, and i-propylthio. 

[0242] In the present invention, "CM alkylthio" means a CM alkyl-S- group. In this 

context, CM alkyl is as defined above. Specific examples thereof include methylthio, 

ethylthio, n-propylthio, i-propylthio, n-butylthio, i-butylthio, and t-butylthio. 

[0243] In the present invention, "(moipholino)CM alkylthio" means CM alkylthio 

substituted with morpholino. CM alkylthio is as defined above. Specific examples thereof 

include morpholinomethylthio, morpholinoethylthio, morpholino-n-propylthio, morpholino-i-

propylthio, morpholino-n-butylthio, morpholino-i-butylthio, and morpholino-t-butylthio. 

Preferred examples thereof include morpholinoethylthio. 

[0244] In the present invention, "(5- or 6-membered heterocycloalkyl)CM alkylthio" means 

CM alkylthio substituted with 5- or 6-membered heterocycloalkyl. 5- or 6-membered 

heterocycloalkyl and CM alkylthio are as defined herein. "(5- or 6-membered 

heterocycloalkyl)CM alkylthio" includes "(morpholino)CM alkylthio". Preferred examples 

thereof include 2-morpholinoethylthio. 
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[0245] In the present invention, "(Ci.6 alkyl)carbonyl" means a Ci-6 alkyl-C(O)- group. In 

this context, Cj.6 alkyl is as defined above. "(Ci-6 alkyl)carbonyl" includes "(CM 

alkyl)carbonyl". Specific examples thereof include methylcarbonyl, ethylcarbonyl, n-

propylcarbonyl, i-propylcarbonyl, n-butylcarbonyl, i-butylcarbonyl, sec-butylcarbonyl, t-

butylcarbonyl, 1-methylpropylcarbonyl, n-pentylcarbonyl, isopentylcarbonyl, 2-

methylbutylcarbonyl, 1,1-dimethylpropylcarbonyl, 1-ethylpropylcarbonyl, hexylcarbonyl, 4-

methylpentylcarbonyl, and 2-ethylbutylcarbonyl. 

[0246] In the present invention, "di(Ci-3 alkyl)amino)carbonyln means carbonyl substituted 

with di(C].3 alkyl)amino. "Di(Ci-3 alkyl)amino" means amino substituted with two C1.3 

alkyl groups. Specific examples thereof include dimethylaminocarbonyl and 

diethylaminocarbonyl. 

[0247] In the present invention, "(C1.3 alkyl)sulfonyl" means a C1.3 alkyl-S02- group. In 

this context, C1.3 alkyl is as defined above. Specific examples thereof include 

methylsulfonyl, ethylsulfonyl, and n-propylsulfonyl. Preferred examples thereof include 

methylsulfonyl. 

[0248] In the present invention, "(Ci-6 alkoxy)carbonyl" means a Cj.6 alkyl-O-C(O)- group. 

In this context, Cj-6 alkyl is as defined above. Specific examples thereof include groups 

listed later in the definition of "(CM alkoxy)carbonyl" as well as n-pentyloxycarbonyl, 

isopentyloxycarbonyl, 2-methylbutoxycarbonyl, 1,1-dimethylpropoxycarbonyl, 1-

ethylpropoxycarbonyl, hexyloxycarbonyl, 4-methylpentyloxycarbonyl, and 2-

ethylbutoxycarbonyl. 

[0249] In the present invention, "(CM alkoxy)carbonyl" means a CM alkyl-O-C(O)- group. 

In this context, CM alkyl is as defined above. Specific examples thereof include 

methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl, i-propoxycarbonyl, n-butoxycarbonyl, 

i-butoxycarbonyl, sec-butoxycarbonyl, t-butoxycarbonyl, and l-methylpropoxycarbonyl. 

[0250] In the present invention, "(C]-3 alkoxy)carbonyl" means a C1.3 alkyl-O-C(O)- group. 

In this context, C1-3 alkyl is as defined above. Specific examples thereof include 

methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl, and i-propoxycarbonyl. 



-88-

[0251] In the present invention, "((CM alkoxy)carbonyl)Ci.6 alkyl" means Ci-6 alkyl 

substituted with (CM alkoxy)carbonyl. In this context, (CM alkoxy)carbonyl and C^ alkyl 

are as defined above. Specific examples thereof include methoxycarbonylmethyl, 

methoxycarbonylethyl, ethoxycarbonylmethyl, ethoxycarbonylethyl, n-

propoxycarbonylmethyl, and i-propoxycarbonylmethyl. Preferred examples thereof include 

methoxycarbonylmethyl and methoxycarbonylethyl. 

[0252] In the present invention, "((C1.3 alkoxy)carbonyl)Ci.3 alkoxy" means C1.3 alkoxy 

substituted with a (C1.3 alkoxy)carbonyl group. In this context, (C1.3 alkoxy)carbonyl and 

C1.3 alkyl are as defined above. Specific examples thereof include 

methoxycarbonylmethoxy, methoxycarbonylethoxy, ethoxycarbonylmethoxy, 

ethoxycarbonylethoxy, n-propoxycarbonylmethoxy, and i-propoxycarbonylmethoxy. 

Preferred examples thereof include methoxycarbonylmethoxy and methoxycarbonylethoxy. 

[0253] In the present invention, "C^io aryl" means a monovalent aromatic hydrocarbon ring 

group. Examples of C6-10 aryl include phenyl, 1-naphthyl, and 2-naphthyl. 

[0254] In the present invention, "(C^io aryl)carbonyl" means a C6-10 aryl-C(O)- group. In 

this context, C6-10 aryl is as defined above. Specific examples thereof include 

phenylcarbonyl, 1-naphthylcarbonyl, and 2-naphthylcarbonyl. 

[0255] In the present invention, "5- to 10-membered heteroaryl" means an aromatic ring 

group composed of 5 to 10 ring-constituting atoms containing one or several (e.g., 1 to 5, 

preferably 1 to 3) heteroatoms. The ring may be a monocyclic or bicyclic ring. Examples 

of "5- to 10-membered heteroaryl" include "5- or 6-membered heteroaryl". Specific 

examples of "5- to 10-membered heteroaryl" include thienyl, pyridazinyl, pyrazinyl, thiazolyl, 

oxazolyl, isothiazolyl, thiadiazolyl, oxadiazolyl, isoxazolyl, pyrazolyl, quinolinyl, isoquinolyl, 

benzothiazolyl, benzoxazolyl, benzimidazolyl, pyridinyl, pyrimidinyl, indolyl, imidazolyl, 

furyl, thioxazolyl, pyrrolyl, tetrazolyl, oxopyrimidinyl, naphthyl, benzodioxinyl, 

benzisoxazolyl, benzisothiazolyl, indazolyl, benzothienyl, benzofuranyl, benzopyranyl, and 

triazolyl. 

[0256] In the present invention, "5- or 6-membered heteroaryl" means an aromatic ring 
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group composed of 5 or 6 ring-constituting atoms containing one or several (e.g., 1 to 4, 

preferably 1 to 3, more preferably 1 or 2) heteroatoms. Specific examples thereof include 

thienyl, pyridazinyl, pyrazinyl, thiazolyl, oxazolyl, isothiazolyl, thiadiazolyl, oxadiazolyl, 

isoxazolyl, pyrazolyl, pyridinyl, pyrimidinyl, furyl, thioxazolyl, and triazolyl. 

[0257] In the present invention, a "C3.6 saturated carbocyclic ring" refers to a cycloalkane 

ring having 3 to 6 ring-constituting carbon atoms and includes, for example, cyclopropane, 

cyclobutane, cyclopentane, and cyclohexane. In the formula (I), R1 and R5 together with the 

carbon atom to which they are attached may form a C3.6 saturated carbocyclic ring. In this 

case, the C3.6 saturated carbocyclic ring forms a spiro ring. In the formula (I), the C3.6 

saturated carbocyclic ring formed by R1 and R5 together with the carbon atom to which they 

are attached is preferably cyclobutane, cyclopentane, or cyclohexane, particularly preferably 

cyclobutane or cyclopentane. 

[0258] In the present invention, a "5- to 8-membered saturated heterocyclic ring" means a 

saturated heterocyclic group composed of 5 to 8 ring-constituting atoms containing one N as 

a heteroatom. Specific examples thereof include pyrrolidine, piperidine, azepane, and 

azocane and particularly include pyrrolidine and piperidine. 

[0259] In the present invention, n is preferably an integer selected from 1 to 3, particularly 

preferably 1 or 2. 

[0260] When Re (or Rx) is C6.10 aryl optionally substituted with one or more substituents 

Ra (or Ry) or 5- to 10-membered heteroaryl optionally substituted with one or more 

substituents Ra (or Ry), the C6-10 aryl is preferably phenyl, and the 5- to 10-membered 

heteroaryl is preferably indolyl. Particularly, when R4 and R5 together with the carbon atom 

and nitrogen atom to which they are attached do not form a 5- to 8-membered saturated 

heterocyclic ring, Re is preferably phenyl. 

[0261] In the present invention, Ar1 (or Ar101) is preferably phenyl, naphthyl, furyl, thienyl, 

pyridazinyl, pyrazinyl, thiazolyl, oxazolyl, isothiazolyl, thiadiazolyl, oxadiazolyl, isoxazolyl, 

pyrazolyl, quinolinyl, isoquinolyl, benzothiazolyl, benzoxazolyl, benzimidazolyl, pyridinyl, 

pyrimidinyl, or indolyl. These groups are each optionally substituted with one to three 
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substituents selected from Rb (or Rz1), Rc (or Rz2), and Rd (or Rz3). When R4 and R5 

together with the carbon atom to which they are attached form a 5- to 8-membered saturated 

heterocyclic ring or in the case of the compound represented by the formula (II), Ar1 (or 

Ar101) is more preferably phenyl, furyl, pyridinyl, or pyrimidinyl. 

[0262] When R4 and R5 together with the carbon atom and nitrogen atom to which they are 

attached do not form a 5- to 8-membered saturated heterocyclic ring, Ar1 is preferably phenyl, 

pyridinyl, or pyrimidinyl. 

[0263] In the present invention, Rd (or Rz3) is preferably phenyl, thienyl, pyridinyl, 

pyrimidinyl, quinolinyl, pyrazolyl, imidazolyl, isoxazolyl, oxazolyl, thiazolyl, isothiazolyl, 

pyridazinyl, pyrazinyl, furyl, thiadiazolyl, thioxazolyl, oxadiazolyl, pyrrolyl, tetrazolyl, 

oxopyrimidinyl, naphthyl, benzodioxinyl, isoquinolinyl, benzoxazolyl, benzothiazolyl, 

benzisoxazolyl, benzisothiazolyl, indolyl, indazolyl, benzothienyl, benzofuranyl, 

benzopyranyl, piperazinyl, piperidyl, morpholinyl, thiomorpholinyl, pyrrolidinyl, 

dioxopyrrolidinyl, dioxopiperidinyl, dioxotetrahydropyrimidinyl, oxoimidazolidinyl, or 

dioxoimidazolidinyl. These groups are each optionally substituted with one or more 

substituents R14. When R4 and R5 together with the carbon atom and the nitrogen atom to 

which they are attached form a 5- to 8-membered saturated heterocyclic ring or in the case of 

the compound represented by the formula (II), Rd (or Rz3) is preferably phenyl, thienyl, 

pyridinyl, pyrimidinyl, quinolinyl, piperidinyl, morpholinyl, thiomorpholinyl, or piperazinyl, 

more preferably phenyl, thienyl, pyridinyl, pyrimidinyl, quinolinyl, or piperidinyl. When R4 

and R5 together with the carbon atom and the nitrogen atom to which they are attached do not 

form a 5- to 8-membered saturated heterocyclic ring, Rd (or Rz3) is preferably phenyl, 

pyridinyl, pyrimidinyl, morpholinyl, thiomorpholinyl, piperidinyl, or piperazinyl, more 

preferably phenyl, pyridinyl, or pyrimidinyl. 

[0264] In the present invention, "C3.6 cycloalkyl" means a cyclic saturated aliphatic 

hydrocarbon group having 3 to 6 carbon atoms. Specific examples thereof include 

cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl. 

[0265] In the present invention, "C3.7 cycloalkyl" means a cyclic saturated aliphatic 
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hydrocarbon group having 3 to 7 carbon atoms. Specific examples thereof include 

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and cycloheptyl. 

[0266] In the present invention, "3- to 10-membered heterocycloalkyl" means a saturated 

heterocyclic group composed of 3 to 10 ring-constituting atoms containing one to three 

heteroatoms selected from O, S, and N. The heterocycloalkyl may be monocyclic, bicyclic, 

or spiro-cyclic heterocycloalkyl. Specific examples of "3- to 10-membered 

heterocycloalkyl" include groups listed later in the definition of "4- to 10-membered 

heterocycloalkyl" as well as oxiranyl. 

[0267] In the present invention, "4- to 10-membered heterocycloalkyl" means a saturated 

heterocyclic group composed of 4 to 10 ring-constituting atoms containing one to three 

heteroatoms selected from 0, S, and N. The heterocycloalkyl may be monocyclic, bicyclic, 

or spiro-cyclic heterocycloalkyl. Examples of "4- to 10-membered heterocycloalkyl" 

include "5- to 10-membered heterocycloalkyl", "5- to 8-membered heterocycloalkyl", "6- to 

8-membered heterocycloalkyl", and "5- or 6-membered heterocycloalkyl". Specific 

examples of "4- to 10-membered heterocycloalkyl" include groups listed later in the 

definition of "5- to 10-membered heterocycloalkyl" as well as oxetanyl, azetidinyl, and 3,7-

dioxa-9-azabicyclo[3.3.1 ]nonanyl. 

[0268] In the present invention, "5- to 10-membered heterocycloalkyl" means a saturated 

heterocyclic group composed of 5 to 10 ring-constituting atoms containing one to three 

heteroatoms selected from O, S, and N. The heterocycloalkyl may be monocyclic, bicyclic, 

or spiro-cyclic heterocycloalkyl. Examples of "5- to 10-membered heterocycloalkyl" 

include "6- to 8-membered heterocycloalkyl" and "5- or 6-membered heterocycloalkyl". 

Specific examples of "5- to 10-membered heterocycloalkyl" include piperazinyl, piperidinyl, 

morpholinyl, thiomorpholinyl, pyrrolidinyl, tetrahydropyranyl, tetrahydrofuranyl, 2-oxa-6-

azaspiro[3.3]heptyl, 2-azaspiro[3.3]heptyl, 2,6-diazaspiro[3.3]heptyl, and 2-thia-6-

azaspiro [3.3] hepty 1. 

_ [0269] In the present invention, "4- to 8-membered heterocycloalkyl" means a saturated 

heterocyclic group composed of 4 to 8 ring-constituting atoms containing one to three 
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heteroatoms selected from 0, S, and N. The heterocycloalkyl may be monocyclic, bicyclic, 

or spiro-cyclic heterocycloalkyl. Specific examples of "4- to 8-membered heterocycloalkyl" 

include those described as specific examples of "5- to 8-membered heterocycloalkyl". 

[0270] In the present invention, "5- to 8-membered heterocycloalkyl" means a saturated 

heterocyclic group composed of 5 to 8 ring-constituting atoms containing one to three 

heteroatoms selected from 0, S, and N. The heterocycloalkyl may be monocyclic, bicyclic, 

or spiro-cyclic heterocycloalkyl. Examples of "5- to 8-membered heterocycloalkyl" include 

"6- to 8-membered heterocycloalkyl" and "5- or 6-membered heterocycloalkyl". Specific 

examples of "5- to 8-membered heterocycloalkyl" include those described as specific 

examples of "6- to 8-membered heterocycloalkyl". 

[0271] In the present invention, "6- to 8-membered heterocycloalkyl" means a saturated 

heterocyclic group composed of 6 to 8 ring-constituting atoms containing one to three 

heteroatoms selected from O, S, and N. The heterocycloalkyl may be monocyclic, bicyclic, 

or spiro-cyclic heterocycloalkyl. Specific examples thereof include piperazinyl, piperidinyl, 

morpholinyl, thiomorpholinyl, tetrahydrofuranyl, 2-oxa-6-azaspiro[3.3]heptyl, 2-

azaspiro[3.3]heptyl, 2,6-diazaspiro[3.3]heptyl, and 2-thia-6-azaspiro[3.3]heptyl and 

particularly include 2-oxo-6-azaspiro[3.3]heptyl, 2-azaspiro[3.3]heptyl, 2,6-

diazaspiro[3.3]heptyl, and 2-thia-6-azaspiro[3.3]heptyl. 

[0272] In the present invention, "3- to 6-membered heterocycloalkyl" means a saturated 

heterocyclic group composed of 3 to 6 ring-constituting atoms containing one to three 

heteroatoms selected from O, S, and N. Specific examples thereof include the groups listed 

later in the definition of "5- or 6-membered heterocycloalkyl" as well as oxetanyl. 

[0273] In the present invention, "4- to 6-membered heterocycloalkyl" means a saturated 

heterocyclic group composed of 4 to 6 ring-constituting atoms containing one to three 

heteroatoms selected from O, S, and N. Specific examples thereof include the groups listed 

later in the definition of "5- or 6-membered heterocycloalkyl". 

[0274] In the present invention, "5- or 6-membered heterocycloalkyl" means a saturated 

heterocyclic group composed of 5 or 6 ring-constituting atoms containing one to three 
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heteroatoms selected from O, S, and N. Specific examples of the heterocycloalkyl include 

piperazinyl, piperidinyl, morpholinyl, thiomorpholinyl, pyrrolidinyl, tetrahydropyranyl, and 

tetrahydrofuranyl. 

[0275] In the present invention, "3- to 6-membered oxacycloalkyl" means a saturated 

heterocyclic group composed of 3 to 6 ring-constituting atoms containing one or two oxygen 

atoms. Specific examples thereof include oxetanyl, tetrahydrofuranyl and tetrahydropyranyl. 

[0276] In the present invention, "3- to 10-membered heterocycloalkyloxy" means a 3- to 

10-membered heterocycloalkyl-O- group. In this context, 3- to 10-membered 

heterocycloalkyl is as defined above. Specific examples thereof include oxiranyloxy, 

oxetanyloxy, tetrahydrofuranyloxy, and tetrahydropyranyloxy. Tetrahydropyranyloxy is 

preferred. 

[0277] In the present invention, "5- to 10-membered heterocycloalkyloxy" means a 5- to 

10-membered heterocycloalkyl-O- group. In this context, 5- to 10-membered 

heterocycloalkyl is as defined above. "5- to 10-membered heterocycloalkyloxy" is 

preferably tetrahydropyranyloxy or tetrahydrofuranyloxy, particularly preferably 

tetrahydropyranyloxy. 

[0278] In the present invention, "4- to 6-membered heterocycloalkyloxy" means a 4- to 6-

membered heterocycloalkyl-O- group. In this context, 4- to 6-membered heterocycloalkyl 

is as defined above. 

[0279] In the present invention, "5- or 6-membered heterocycloalkyloxy" means a 5- or 6-

membered heterocycloalkyl-O- group. In this context, 5- or 6-membered heterocycloalkyl 

is as defined above. 

[0280] In the present invention, "3- to 6-membered heterocycloalkyloxy" means a 3- to 6-

membered heterocycloalkyl-O- group. In this context, 3- to 6-membered heterocycloalkyl 

is as defined above. 

[0281] In the present invention, "3- to 10-membered heterocycloalkyl", "4- to 10-membered 

heterocycloalkyl", "5- to 10-membered heterocycloalkyl", "5- to 8-membered 

heterocycloalkyl", "6- to 8-membered heterocycloalkyl", "4- to 8-membered 
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heterocycloalkyl", "3- to 6-membered heterocycloalkyl", "5- or 6-membered 

heterocycloalkyl", "5- to 10-membered heterocycloalkyloxy", "3- to 6-membered 

heterocycloalkyloxy", "5- or 6-membered heterocycloalkyloxy", or "4- to 6- nitrogen 

containing heterocycloalkyloxy" may be substituted with predetermined substituent(s). In 

this case, the substituent(s) are added to each of these groups via a carbon atom or a 

heteroatom constituting the ring of the heterocycloalkyl or the heterocycloalkyloxy. 

[0282] When Re (or Rx) is 5- to 10-membered heteroaryl optionally substituted with one or 

more substituents Ra (or Ry), this group contains, for example, one to three nitrogen atoms as 

ring-constituting groups. 

[0283] When Ra (or Ry) is 5- to 10-membered heterocycloalkyloxy, 3- to 6-membered 

heterocycloalkyloxy, or 4- to 6-membered heterocycloalkyloxy, this group contains, for 

example, one to three oxygen atoms or one nitrogen atom as ring-constituting groups. 

Examples of the heterocycloalkyloxy group include tetrahydropyranyloxy, oxetanyloxy, 

pyrrolidinyloxy, azetidinyloxy, and piperidinyloxy. 

[0284] When R10 (or Rn0) is 3- to 10-membered heterocycloalkyl, 4- to 10-membered 

heterocycloalkyl, 5- to 10-membered heterocycloalkyl, 3- to 6-membered heterocycloalkyl, 

or 5- or 6-membered heterocycloalkyl, this group contains, for example, one to three 

heteroatoms selected from a nitrogen atom, an oxygen atom, and a sulfur atom, preferably a 

nitrogen atom and an oxygen atom, as ring-constituting groups. When R10 (or R110) is 3- to 

10-membered heterocycloalkyl, 4- to 10-membered heterocycloalkyl, 5- to 10-membered 

heterocycloalkyl, 3- to 6-membered heterocycloalkyl, or 5- or 6-membered heterocycloalkyl, 

this group is preferably morpholinyl, homomorpholinyl, thiomorpholinyl, piperidinyl, 

piperazinyl, homopiperazinyl, pyrrolidinyl, azetidinyl, tetrahydropyranyl, or 

tetrahydrofuranyl, more preferably morpholinyl. These groups are each optionally 

substituted with the substituent(s) described as substituents for the corresponding 

heterocycloalkyl group. 

[0285] When R11 (or R111) is 3- to 10-membered heterocycloalkyl, 4- to 10-membered 

heterocycloalkyl, 5- to 10-membered heterocycloalkyl, or 5- or 6-membered heterocycloalkyl, 
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this group contains, for example, one to three heteroatoms selected from a nitrogen atom and 

an oxygen atom as ring-constituting groups. 

[0286] WhenR11 (orR111) is C3-6 cycloalkyl, 3-to 10-membered heterocycloalkyl, 4-to 10-

membered heterocycloalkyl, 5- to 10-membered heterocycloalkyl, or 5- or 6-membered 

heterocycloalkyl, this group is preferably cyclopentyl, morpholinyl, pyrrolidinyl, 

homomorpholinyl, thiomorpholinyl, piperidinyl, piperazinyl, homopiperazinyl, 

tetrahydropyranyl, or tetrahydrofuranyl, more preferably cyclopentyl, morpholinyl, or 

pyrrolidinyl. These groups are each optionally substituted with the substituent(s) described 

as substituents for the corresponding cycloalkyl or heterocycloalkyl group. 

[0287] When R12 (or R112) is 3- to 10-membered heterocycloalkyl, 4- to 10-membered 

heterocycloalkyl, 5- to 10-membered heterocycloalkyl, 3- to 6-membered heterocycloalkyl, 

or 5- or 6-membered heterocycloalkyl, this group contains, for example, one to three 

heteroatoms selected from a nitrogen atom, an oxygen atom, and a sulfur atom, preferably a 

nitrogen atom and an oxygen atom as ring-constituting groups. 

[0288] When R12 (or R112) is 5- to 10-membered heteroaryl or 5- or 6-membered heteroaryl, 

this group contains, for example, one to three heteroatoms selected from a nitrogen atom, an 

oxygen atom, and a sulfur atom, preferably a nitrogen atom and an oxygen atom as ring-

constituting groups. Further preferably, this group contains one nitrogen atom as a hetero 

atom. 

[0289] When R12 (or R112) is 3- to 10-membered heterocycloalkyl, 4- to 10-membered 

heterocycloalkyl, 5- to 10-membered heterocycloalkyl, 3- to 6- heterocycloalkyl, 5- or 6-

membered heterocycloalkyl, 5- to 10-membered heteroaryl, or 5- or 6-membered heteroaryl, 

this group is preferably morpholinyl, tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl, 

piperidinyl, piperazinyl, azetidinyl, thiomorpholinyl, oxetanyl, pyridinyl or 1,2,4-triazolyl, 

more preferably morpholinyl, tetrahydrofuranyl, pyridinyl, or 1,2,4-triazolyl. These groups 

are each optionally substituted with the substituent(s) described as substituents for the 

corresponding heterocycloalkyl or heteroaryl group. 

[0290] When R13 (or R113) is 3- to 10-membered heterocycloalkyl, 4- to 10-membered 
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heterocycloalkyl, 5- to 10-membered heterocycloalkyl, or 5- or 6-membered heterocycloalkyl, 

this group contains, for example, one to three heteroatoms selected from a nitrogen atom, an 

oxygen atom, and a sulfur atom, preferably a nitrogen atom and an oxygen atom as ring-

constituting groups. 

[0291] When R13 (or R113) is 4- to 10-membered heterocycloalkyl, 5- to 10-membered 

heterocycloalkyl, or 5- or 6-membered heterocycloalkyl, this group is preferably morpholinyl, 

homomorpholinyl, thiomorpholinyl, piperidinyl, piperazinyl, homopiperazinyl, pyrrolidinyl, 

azetidinyl, or tetrahydropyranyl, more preferably morpholinyl. These groups are each 

optionally substituted with the substituent(s) described as substituents for the corresponding 

heterocycloalkyl group. 

[0292] When R10 (or R110), R11 (or R11 >), R12 (or R112), R13 (or R113), or R15 (or R115) is C3-6 

cycloalkyl optionally substituted with one or more hydroxy groups, 3- to 10-membered 

heterocycloalkyl, 3- to 8-membered heterocycloalkyl, 5- or 6-membered heterocycloalkyl 

(these heterocycloalkyl groups are each optionally substituted with one or more substituents 

selected from substituents described as substitutents for the corresponding heterocycloalkyl 

group, such as oxo, a halogen atom, CM alkyl (wherein the CM alkyl group is optionally 

substituted with one or more hydroxy groups)), or 5- to 10-membered heteroaryl, this 

cycloalkyl group is preferably cyclopentyl, cyclohexyl, or cyclobutyl (these groups are each 

optionally substituted with one or more hydroxy groups); this heterocycloalkyl group is 

preferably tetrahydrofuranyl, pyrrolidinyl, morpholinyl, homomorpholinyl, thiomorpholinyl, 

piperidinyl, piperazinyl, homopiperazinyl, azetidinyl, or tetrahydropyranyl (these groups are 

each optionally substituted with one or more of the substituents described above); and this 

heteroaryl group is preferably pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, 1,2,4-triazolyl. 

The cycloalkyl group is more preferably cyclopentyl (this group is optionally substituted with 

one or more hydroxy groups); the heterocycloalkyl group is more preferably 

tetrahydrofuranyl, pyrrolidinyl, or morpholinyl (these groups are each optionally substituted 

with one or more of the substituents described above); and the heteroaryl group is more 

preferably pyridinyl. 
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[0293] When Ar1 (or Ar101) is 5- to 10-membered heteroaryl or 5- to 6-membered 

heteroaryl, this group contains, for example, one to three heteroatoms selected from a 

nitrogen atom, an oxygen atom, and a sulfur atom as ring-constituting groups. Ar1 (or 

Ar101) is optionally substituted with one to three substituents selected from Rb (or Rz1; the 

same holds true for the description below), Rc (or Rz2; the same holds true for the description 

below), and Rd (or Rz3; the same holds true for the description below), i.e., optionally 

substituted with Rb, Rc, or Rd, by Rb and Rc, Rc and Rd, or Rb and Rd, or by Rb, Rc, and 

Rd. 

[0294] When Rd (or Rz3) is 5- to 10-membered heterocycloalkyl optionally substituted with 

one or more substituents R14 (or R114), this group contains, for example, one to three 

heteroatoms selected from a nitrogen atom, an oxygen atom and a sulfur atom, as ring-

constituting groups. 

[0295] When Rd (or Rz3) is 5- to 10-membered heteroaryl or 5- to 6-membered heteroaryl 

optionally substituted with one or more substituents R14 (or R114), this group contains, for 

example, one to three heteroatoms selected from a nitrogen atom and a sulfur atom as ring-

constituting groups. 

[0296] When R14 (or R114; the same holds true for the description below) is 5- to 10-

membered heterocycloalkyl, this group contains, for example, one to three heteroatoms 

selected from a nitrogen atom and an oxygen atom as ring-constituting groups. When R14 is 

5- to 10-membered heterocycloalkyl, this group is preferably 2-oxa-6-azaspiro[3.3]heptyl, 2-

azaspiro[3.3]heptyl, 2,6-diazaspiro[3.3]heptyl, or 2-thia-6-azaspiro[3.3]heptyl, particularly 

preferably 2-oxa-6-azaspiro [3.3]heptyl. 

[0297] When Re (or Rx) is Cg.io aryl (for example phenyl) optionally substituted with one 

or more substituents Ra (or Ry) or 5- to 10-membered heteroaryl optionally substituted with 

one or more substituents Ra (or Ry), this group is substituted with, for example, 1 to 4 

substituents Ra (or Ry), preferably 1 to 3 substituents Ra (or Ry). 

[0298] When R10 (or R110; the same holds true for the description below), Ru (or Rm; the 

same holds true for the description below), R12 (or R112; the same holds true for the 
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description below), R13 (or R113; the same holds true for the description below), or R15 (or 

R115; the same holds true for the description below) is Ci* alkoxy optionally substituted with 

one or more hydroxy groups, this group is substituted with, for example, 1 to 5 hydroxy 

groups, preferably 1 to 4 hydroxy groups. 

[0299] When R10, R11, R12, R13, or R15 is 5- to 10-membered heterocycloalkyl optionally 

substituted with one or more oxo groups, this group is substituted with, for example, 1 to 3 

oxo groups, preferably 1 or 2 oxo groups. 

[0300] When R10, Rn, R12, R13, or R15 is C3.6 cycloalkyl optionally substituted with one or 

more hydroxy groups, this group is substituted with, for example, 1 to 3 hydroxy groups, 

preferably 1 or 2 hydroxy groups. 

[0301] When Rb, Rc, or Rd is 5- to 10-membered heterocycloalkyl optionally substituted 

with one or more substituents R14, Cg-io aryl optionally substituted with one or more 

substituents R14, or 5- to 10-membered heteroaryl optionally substituted with one or more 

substituents R14, this group is substituted with, for example, 1 to 4 substituents R14, 

preferably 1 to 3 substituents R14. 

[0302] When R4 is Cg-io aryl optionally substituted with one or more substituents Rg, this 

Cfi-io aryl group is preferably phenyl. 

[0303] In the group -NR39R40, R39 is preferably a hydrogen atom or C1.3 alkyl, more 

preferably methyl. R40 is preferably C1.3 alkyl, C1.3 alkoxy-substituted CM alkyl, a 

group -CH((CH2)viCOOR57)-(CH2)v2-COOR57,4- to 6-membered heterocycloalkyl, a 

group -(CH2)W-SC>3H, or a group -(CHi^i-CH^OOHHCH^-SCbH, more preferably 

methoxyethyl, 2-methoxy-l,l-dimethylethyl, 2-methoxy-2-methyl-l-propyl, a group -C2H3-

(COOHh, a group -C3H5-(COOH)2J oxetanyl, methyl, a group -C2H4-S03H, or a 

group -CH(C00H)-CH2-S03H. Examples of the group -NR39R40 include N-((Ci.3 

alkoxy)CM alkyl)-N-(Ci-3 alkyI)amino. In this context, M[N-((CJ.3 alkoxy)CM alkyl)-N-

(C1-3 alkyl)amino]" is as defined above. The group -NR39R40 is preferably N-(2-

methoxyethyl)-N-(methyl)amino, [N-(2-methoxy-1,1 -dimethylethyl)-N-

(methyl)amino]ethoxy, [N-(2-methoxy-2,2-dimethylethyl)-N-(methyl)amino]ethoxy, a group 



-99-

-NH-CH(COOH)-CH2(COOH), a group -NH-CH(CH2COOH)-CH2COOH, N-oxetanyl-N-

methylamino, dimethylamino, a group -NH-C2H4-SO3H, or a group -NH-CH(COOH)-CH2-

S03H. 

[0304] In the group -(0(CH2)qi)q2-NR41R42, ql is preferably 2, and q2 is preferably an 

integer selected from 2 to 5. R41 is preferably a hydrogen atom or methyl, and R42 is 

preferably Ci^ alkyl (preferably n-hexyl) substituted with 1 to 5 hydroxy groups (preferably 

5 hydroxy groups) or methoxyethyl. 

[0305] In the group -(0(CH2)ri)r2-C(0)NR43R44, rl is preferably 2 or 3, and r2 is preferably 

1. R43 is preferably methyl. R44 is preferably Cj.6 alkyl (preferably n-hexyl) substituted 

with 1 to 5 hydroxy groups (preferably 5 hydroxy groups). 

[0306] The compound of the formula (I) wherein R1 and R5 together with the carbon atom 

to which they are attached form a C3.6 saturated carbocyclic ring can be represented by the 

following formula (I-a) or (I-b): 

[0307] [Formula 9] 

[0308] The group -(CH2)q- wherein q is 0 means a single bond. 

[0309] In the present invention, the compound of the formula (I) wherein R3 is CM alkyl 

substituted with Re, which can be represented by the formula (I-c) shown below. In the 

present invention, the compound of the formula (I) wherein R3 is CM alkyl substituted with 

Re, Re is substituted with one to three substituents Ra, and the one to three substituents Ra 

are one substituent selected from Ri, Rj, and Rk, two substituents selected from combinations 

of Ri and Rj, Ri and Rk, and Rj and Rk, or three substituents Ri, Rj, and Rk can be 

represented by the formula (I-d) shown below. 

[0310] 



- 100-

[Formula 10] 
Rb 

(Ra)n2 

Rc 

(I-d) 

[0311] In the formula (I-c), nl is an integer selected from 1 to 4; n2 is an integer selected 

from 0 or more; and R1, R4, R5, Ar1, Ra, Rb, Rc, Rd, and Re are as defined in any of (1-1) to 

(1-48), (2-1) to (2-25), (3-1) to (3-12), (4-1) to (4-12), (5-1) to (5-12), and (6-1) to (6-10). 

In the formula (I-d), n3, n4, and n5 are each independently an integer selected from 0 and 1, 

provided that at least one of n3, n4, and n5 is 1; nl is as defined above; R1, R4, R5, Arl, Rb, 

Rc, Rd, and Re are as defined in any of (1-1) to (1-48), (2-1) to (2-25), (3-1) to (3-12), (4-1) 

to (4-12), (5-1) to (5-12), and (6-1) to (6-10). 

In the present invention, n2 is preferably an integer selected from 1 to 4, more 

preferably an integer selected from 1 to 3. 

[0312] In the present invention, the phrase "optionally substituted with" or "substituted 

with" means "optionally substituted with one substituent" or "substituted with one 

substituent" respectively unless a number of substituents (for example, " one or more", "one 

to three", "one or two", "two" or "one") is specified. For example, "B optionally 

substituted with A" and "B substituted with A" mean "B optionally substituted with one A" 

and "B substituted with one A" respectively. 

[0313] In the present invention, examples of the salt of the compound represented by the 

formula (I), (II), (III), (I-a), (I-b), (I-c), or (I-d) include acid-addition salts and base-addition 

salts. Examples of the acid-addition salts include: hydrochloride, hydrobromide, 

hydroiodide, phosphate, phosphonate, and sulfate; sulfonates such as methanesulfonate, 

ethanesulfonate, benzenesulfonate, and p-toluenesulfonate; and carboxylates such as acetate, 

citrate, malate, tartrate, succinate, salicylate, maleate, fumarate, benzoate, malonate, glycolate, 
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oxalate, glucuronate adipate, glutarate, ketoglutarate, and hippurate. Examples of the base-

addition salts include: alkali metal salts such as sodium salt and potassium salt; alkaline earth 

metal salts such as magnesium salt and calcium salt; ammonium salts such as ammonium salt, 

alkylammonium salt, dialkylammonium salt, trialkylammonium salt, and 

tetraalkylammonium salt; and amino acid salts such as lysine salt, arginine salt, glycine salt, 

valine salt, threonine, salt, serine salt, proline salt, and alanine salt. These salts are each 

produced by the contact of the compound with an acid or a base available in pharmaceutical 

production. 

[0314] In the present invention, the compound represented by the formula (I), (II), (III), (I-

a), (I-b), (I-c), or (I-d) or the salt thereof may be an anhydrate or may form a solvate such as a 

hydrate. In this context, the "solvate" refers to a solid formed by a complex of the 

compound molecule and a solvent molecule and refers to, for example, a hydrate formed 

from water as a solvent. The solvate other than the hydrate includes a solid containing an 

alcohol (e.g., methanol, ethanol, and n-propanol), dimethylformamide, or the like. 

[0315] The compound represented by the formula (I), (II), (III), (I-a), (I-b), (I-c), or (I-d) 

and the salt thereof may be found as some tautomers, for example, keto and enol forms, 

imine and enamine forms, and mixtures thereof. Such tautomers are present as a tautomeric 

mixture in a solution. In a solid form, one of the tautomers is usually predominant. 

Although one of the tautomers may be described herein, all tautomers of the compound of the 

present invention are included in the present invention. 

[0316] The present invention further includes all stereoisomers (e.g., enantiomers and 

diastereomers (including cis and trans geometric isomers)) of the compound represented by 

the formula (I), (II), (III), (I-a), (I-b), (I-c), or (I-d), racemates of the isomers, and other 

mixtures. The compound of the present invention may have, for example, one or more 

asymmetric atoms. The compound of the present invention includes racemic mixtures, 

diastereomeric mixtures, and enantiomers of such a compound. 

[0317] The compound represented by the formula (I), (II), (III), (I-a), (I-b), (I-c), or (I-d) 

may be obtained in a free form. In this case, the free compound can be converted by a 



routine method to the salt that may be formed by the compound or to the hydrate or the 

solvate of the compound or the salt. 

[0318] Alternatively, the compound represented by the formula (I), (II), (III), (I-a), (I-b), (I-

c), or (I-d) may be obtained as the salt, hydrate, or solvate of the compound. In this case, 

this form can be converted to the free form of the compound according to a routine method. 

[0319] Each element constituting the compound represented by the formula (I), (II), (III), 

(I-a), (I-b), (I-c), or (I-d) may be any isotope. The present invention encompasses a 

compound of the formula (I), (II), (III), (I-a), (I-b), (I-c), or (I-d) containing such an isotope. 

The isotope in the compound refers to a variant of the element in which at least one atom is 

replaced with an atom with the same atomic number (the same number of protons) and a 

different mass number (total number of protons and neutrons). Examples of the isotope 

contained in the pharmaceutical drug of the present invention include a hydrogen atom, a 

carbon atom, a nitrogen atom, an oxygen atom, a phosphorus atom, a sulfur atom, a fluorine 

atom, and a chlorine atom including 2H, 3H, 13C, 14C, I5N, 170, 180? 3IP, 32P, 35S, 18F, and 36C1. 

Particularly, a radioisotope, such as 3H or 14C, which undergoes radioactive decay are useful 

in, for example, the in vivo histological distribution tests of the pharmaceutical drug or the 

compound. Stable isotopes rarely vary in abundance without decay and are also free from 

radioactivity. These stable isotopes can therefore be used with safety. The isotope in the 

compound serving as an active ingredient in the pharmaceutical drug of the present invention 

can be converted according to a routine method by the replacement of a reagent used in 

synthesis with a reagent containing the corresponding isotope. 

[0320] The compound represented by the formula (I), (II), (III), (I-a), (I-b), (I-c), or (I-d) 

may be administered in the form of a prodrug. The present invention also includes such a 

prodrug of the compound represented by the formula (I), (II), (III), (I-a), (I-b), (I-c), or (I-d). 

In this context, the "prodrug" of the present invention means a derivative of the compound of 

the formula (I), (II), (III), (I-a), (I-b), (I-c), or (I-d) that is converted after administration to 

the compound of the formula (I), (II), (III), (I-a), (I-b), (I-c), or (I-d) or the pharmaceutical^ 

acceptable salt thereof through enzymatic or nonenzymatic degradation under physiological 
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conditions. The prodrug may be inactive when administered to a patient. The prodrug is 

converted in vivo to the active compound of the formula (I), (II), (III), (I-a), (I-b), (I-c), or (I-

d). 

[0321] The prodrug is converted to, for example, a desired pharmaceutical formulation at a 

particular pH or by the action of an enzyme. The prodrug is typically a compound that 

forms a free acid in vivo and a compound having a hydrolyzable ester group. Such a 

hydrolyzable ester group is, for example, but not limited to, a group represented by the 

formula -COORx, wherein Rx is selected from CM alkyl, C2.7 alkanoyloxymethyl, 1-(C4.9 

alkanoyloxy)ethyl, l-methyl-l-(C5.io alkanoyloxy)-ethyl, (C3.6 alkoxy)carbonyloxymethyl, 1-

[(C4.7 alkoxy)carbonyloxy]ethyl, l-methyl-l-[(C5.g alkoxy)carbonyloxy]ethyl, N-KC3.9 

alkoxy)carbonyl]aminomethyl, 1-(N-[(C4-IO alkoxy)carbonyl]amino)ethyl, 3-phthalidyl, 4-

crotonolactonyl, y-butyrolacton-4-yl, [N,N-di(Cj.2 alkyl)amino]C2-3 alkyl (e.g., N,N-

dimethylaminoethyl), (carbamoyl)Ci-2 alkyl, [N,N-di(Ci.2 alkyl)carbamoyl]Ci.2 alkyl, 

(piperidino)C2-3 alkyl, (pyrrolidino)C2-3 alkyl, and (morpholino)C2-3 alkyl. 

[0322] Pharmaceutical drug of the present invention 

One aspect of the present invention provides a pharmaceutical drug and a 

pharmaceutical composition containing the compound represented by the formula (I), (II), 

(III), (I-a), (I-b), (I-c), or (I-d) or the salt thereof, or the solvate of the compound or the salt. 

[0323] The pharmaceutical drug of the present invention contains the compound 

represented by the formula (I), (II), (III), (I-a), (I-b), (I-c), or (I-d) as an active ingredient and 

further contains a pharmaceutically acceptable carrier. The term "pharmaceutically 

acceptable carrier" used herein means one or more compatible solid or liquid excipients or 

encapsulating materials that are suitable for administration to mammals. The term 

"pharmaceutically acceptable" used herein means pharmaceutically available from the 

viewpoint of efficacy, safety, etc. The pharmaceutically acceptable carrier used is suitable 

for administration to an animal, preferably a mammal, to be treated, from the viewpoint of 

safety and has sufficiently high purity. 

[0324] Examples of a material that may be used as the pharmaceutically acceptable carrier 
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include: sugars such as lactose, glucose, and sucrose; starches such as corn starch and potato 

starch; cellulose and its derivatives such as carboxymethylcellulose sodium, ethylcellulose, 

and methylcellulose; tragacanth gum powder; malt; gelatin; talc; solid lubricants such as 

stearic acid and magnesium stearate; calcium sulfate; plant oils such as peanut oil, cottonseed 

oil, sesame oil, olive oil, corn oil, and cacao oil; polyhydric alcohols such as propylene glycol, 

glycerin, sorbitol, mannitol, and polyethylene glycol; alginic acid; emulsifiers such as 

TWEEN; wetting agents such as lecithin; colorants; flavors; tableting agents; stabilizers; 

antioxidants; antiseptics; pyrogen-free water; isotonic saline; and phosphate buffer solutions. 

[0325] The compound of the present invention may be used as a NaPi-IIb inhibitor or a 

preventive and/or therapeutic agent for hyperphosphatemia, secondary hyperparathyroidism, 

or chronic renal failure. In this case, examples of an administration method thereof include 

oral, rectal, parenteral (intravenous, intramuscular, or subcutaneous), intracisternal, 

intravaginal, intraperitoneal, intravesical and local (drip, powder, ointment, gel, or cream) 

routes, and inhalation (into the oral cavity or using nasal sprays). Examples of the dosage 

form thereof include tablets, capsules, granules, powders, pills, aqueous and nonaqueous oral 

solutions and suspensions, and parenteral solutions charged in containers adapted to division 

into individual doses. Alternatively, the dosage form may be adapted to various 

administration methods encompassing controlled-release formulations as in subcutaneous 

implantation. 

[0326] These preparations are produced by a well known method using additives such as 

excipients, lubricants (coating agents), binders, disintegrants, stabilizers, corrigents, and 

diluents. 

[0327] Examples of the excipients can include starches such as starch, potato starch, and 

corn starch, lactose, crystalline cellulose, and calcium hydrogen phosphate. 

[0328] Examples of the coating agents can include ethylcellulose, hydroxypropylcellulose, 

hydroxypropylmethylcellulose, shellac, talc, carnauba wax, and paraffin. 

[0329] Examples of the binders can include polyvinylpyrrolidone, Macrogol, and the same 

compounds as those listed as the excipients. 
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[0330] Examples of the disintegrates can include the same compounds as those listed as the 

excipients and chemically modified starches and celluloses such as croscarmellose sodium, 

carboxymethyl starch sodium, and cross-linked polyvinylpyrrolidone. 

[0331] Examples of the stabilizers can include: p-hydroxybenzoate esters such as 

methylparaben and propylparaben; alcohols such as chlorobutanol, benzyl alcohol, and 

phenylethyl alcohol; benzalkonium chloride; phenols such as phenol and cresol; thimerosal; 

dehydroacetic acid; and sorbic acid. 

[0332] Examples of the corrigents can include sweeteners, acidulants, and flavors usually 

used. 

[0333] The liquid preparations can be produced using a solvent such as ethanol, phenol, 

chlorocresol, purified water, or distilled water. 

[0334] Examples of the surfactants or emulsifiers can include polyoxyl 40 stearate and 

Lauromacrogol. 

[0335] When the compound of the present invention is used as a NaPi-IIb inhibitor, PiT-1 

inhibitor, PiT-2 inhibitor or a preventive and/or therapeutic agent for hyperphosphatemia, 

secondary hyperparathyroidism, or chronic renal failure, the amount of the pharmaceutical 

drug of the present invention used differs depending on symptoms, age, body weight, relative 

health conditions, the presence of other medications, administration methods, etc. In the 

case of oral agents, a general effective amount, for example, for a patient (warm-blooded 

animal, particularly a human) is preferably 1 to 20 mg/kg body weight, more preferably 1 to 

10 mg/kg body weight, per day in terms of the amount of the active ingredient (the 

compound of the present invention represented by the formula (I)). The daily dose in an 

adult patient having a normal body weight is in the range of preferably 60 to 1200 mg. 

[0336] Hereinafter, general methods for producing the compound of the present invention 

and Examples will be shown. 

[0337] General synthesis method 

The compound of the present invention can be synthesized by various methods. 

Some of the methods will be described with reference to schemes shown below. These 
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schemes are provided for illustrative purposes, and the present invention is not limited by 

chemical reactions and conditions described herein. Although some substituents are 

excluded from the schemes shown below for easy understanding, such exclusion is not 

intended to limit the disclosure of the schemes. Typical compounds of the present invention 

can be synthesized using appropriate intermediates, compounds known in the art, and 

reagents. In the formulas of the general synthesis methods described below, variable groups 
12 • represented by R , R , etc. and variables represented by n, etc. have the same meanings as 

those of the variable groups represented by R1, R2, etc. and the variables represented by n, etc. 

in the compounds represented by general formulas defined herein. 

[03 3 8] The compound of the present invention can be synthesized by production methods 

shown below. 

[0339] Scheme 1 (Method A) 

[0340] [Formula 11] 

21 

(1) 

21 

R 4-N 

(6) 

R3 (2) 

Step 1 R4"^ 
R3 

(3) 

R1 QH 
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Step 4 R^^SJ 
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R^H 
R3 

21 o 
(5) 

Step 3 

(4) 

H2 N*1 (8) 

Step 5 

(7) 

[0341] wherein R21 represents C1-3 alkyl; Rzz represents Ci_5 alkyl; and RJ=0 (2) represents 

aldehyde or ketone formed by the conversion of a carbon atom at the linkage position of alkyl 

represented by R3 to carbonyl. 

Step 1 involves reacting a compound of the formula (1) with aldehyde or ketone (2) 

in an appropriate solvent such as methanol or dichloromethane to synthesize a compound (3). 

The reaction is performed at a temperature of, for example, 0°C to room temperature for a 

time of, for example, 0.5 hours to 24 hours. The obtained hydrazone derivative (3) is 

.22 3_/ 
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isolated by a general technique and may be purified, if necessary, by crystallization or 

chromatography. 

[0342] A large number of applicable methods have been reported as to the synthesis method 

for the hydrazine (1) shown in Scheme 1 (this reaction can be performed with reference to, 

for example, Synthetic communications, 40, 654-660; 2010, Journal of Heterocyclic 

Chemistry, 24 (3), 725-731; 1987, and Synthesis, (6), 423-424; 1979). 

[0343] Step 2 involves reducing the hydrazone (3) in the presence of a reducing agent such 

as sodium cyanoborohydride or borane pyridine in an appropriate solvent such as methanol 

or acetic acid to obtain hydrazine (4). The reaction is performed at a temperature of, for 

example, 0°C to 50°C for a time of, for example, 0.5 hours to 60 hours. The obtained 

hydrazine (4) is isolated by a general technique and may be purified, if necessary, by 

crystallization or chromatography. 

[0344] Step 3 involves reacting the hydrazine (4) with half ester (5) using a condensing 

agent such as N,N'-dicyclohexylcarbodiimide (DCC), 4-(4,6-dimethoxy-l,3,5-triazin-2-yl)-4-

methyl morpholinium chloride n-hydrate (DMT-MM), 0-(7-azabenzotriazol-l-yl)-N,N,N',N'-

tetramethyl uronium hexafluorophosphate (HATU), bromo-tris-pyrrolidino-phosphonium 

hexafluorophosphate (PyBrop), or 1-propanephosphonic acid cyclic anhydride (T3P) in an 

appropriate solvent such as dichloromethane, N,N-dimethylformamide, N,N-

dimethylacetamide, acetonitrile, tetrahydrofuran, or ethyl acetate. The reaction is performed 

at a temperature of, for example, 0°C to 50°C for a time of, for example, 0.5 hours to 24 

hours. The obtained ester form (6) is isolated by a general technique and may be purified, if 

necessary, by crystallization or chromatography. 

[0345] The half ester (5) shown in Scheme 1 can be synthesized from Meldrum's acid and 

an alcohol (this reaction can be performed with reference to, for example, Organic Letters, 7 

(3), 463-465; 2005). 

[0346] Step 4 involves cyclizing the ester form (6) using a base such as potassium 

carbonate, cesium carbonate, sodium methoxide, or sodium hydride in an appropriate solvent 

such as methanol, N,N-dimethylformamide, N,N-dimethylacetamide, dimethyl sulfoxide, 
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diethyl ether, or tetrahydrofuran. The reaction is performed at a temperature of, for example, 

0°C to 110°C for a time of, for example, 0.5 hours to 24 hours. The obtained cyclized form 

(7) is isolated by a general technique and may be purified, if necessary, by crystallization or 

chromatography. 

[0347] Step 5 involves reacting the cyclized form (7) with various amines (8) in an 

appropriate solvent such as benzene, toluene, xylene, ethyl acetate, tetrahydrofuran, N,N-

dimethylformamide, N,N-dimethylacetamide, or dimethyl sulfoxide. The reaction is 

performed at a temperature of, for example, 50°C to 120°C for a time of, for example, 0.5 

hours to 5 hours. The obtained amide form (formula I) is isolated by a general technique 

and may be purified, if necessary, by crystallization or chromatography. 

[0348] R21 is preferably methyl, and R22 is preferably methyl or i-butyl. 

[0349] The compound of the formula I can also be synthesized through the reaction 

between a keto form (9) and isocyanate as shown in Scheme 2 (Method B). 

[0350] Scheme 2 (Method B) 

[0351] [Formula 12] 

[0352] wherein R is as defined in Scheme 1. 

The keto form (9) as a product in Step 1 can be synthesized by the decarboxylation 

of an ester form (7) (this reaction can be performed with reference to, for example, Synthesis, 

(15), 2487-2491; 2009). 

[0353] Step 2 involves reacting the keto form (9) with isocyanate in the presence of a base 

such as sodium hydride, potassium carbonate, or cesium carbonate in an appropriate solvent 

such as N,N-dimethylformamide, N,N-dimethylacetamide, or tetrahydrofuran. The reaction 

— is performed at a temperature of, for example, 0°C to 50°G for a time of^ for example, 0.5 

Formula I 
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hours to 5 hours. The obtained amide form (formula I) is isolated by a general technique 

and may be purified, if necessary, by crystallization or chromatography. 

[0354] The compound of the formula I can also be synthesized by the cyclization of an 

amide form as shown in Scheme 3 (Method C). 

[0355] Scheme 3 (Method C) 

[0356] [Formula 13] 

01 [0357] wherein R is as defined in Scheme 1. 

[0358] Step 1 involves reacting the hydrazine (4) with half amide (10) in the presence of a 

condensing agent such as N,N'-dicyclohexylcarbodiimide (DCC), 4-(4,6-dimethoxy-l,3,5-

triazin-2-yl)-4-methyl morpholinium chloride n-hydrate (DMT-MM), 0-(7-azabenzotriazol-

l-yl)-N,N,N',N'-tetramethyl uronium hexafluorophosphate (HATU), bromo-tris-pyrrolidino-

phosphonium hexafluorophosphate (PyBrop), or 1-propanephosphonic acid cyclic anhydride 

(T3P) in an appropriate solvent such as dichloromethane, N,N-dimethylformamide, N,N-

dimethylacetamide, acetonitrile, tetrahydrofuran, or ethyl acetate. The reaction is performed 

at a temperature of, for example, 0°C to 50°C for a time of, for example, 0.5 hours to 24 

hours. The obtained amide form (11) is isolated by a general technique and may be purified, 

if necessary, by crystallization or chromatography. 

[0359] The half amide (10) shown in Scheme 3 can be synthesized from Meldrum's acid 

and amine (this reaction can be performed with reference to, for example, Bioorganic & 

Medicinal Chemistry Letters, 19 (13), 3632-3636; 2009). 

[0360] Step 2 involves cyclizing the amide form (11) using a base such as sodium. 

methoxide, potassium carbonate, cesium carbonate, or sodium hydride in an appropriate 

solvent such as methanol, N,N-dimethylformamide, N,N-dimethylacetamide, or 

tetrahydrofuran. The reaction is performed at a temperature of, for example, 0°C to 110°C 

(4) (10) (11) 
Formula I 
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for a time of, for example, 0.5 hours to 24 hours. The obtained compound of the formula I 

is isolated by a general technique and may be purified, if necessary, by crystallization or 

chromatography. 

[0361] The compound of the formula I can also be synthesized by alkylation as shown in 

Scheme 4 (Method D). 

[0362] Scheme 4 (Method D) 

[0363] [Formula 14] 

[0364] Three exemplary methods of Step 1 will be shown below. 

[0365] Method 1 involves debenzylating a compound (12) using a palladium catalyst such 

as palladium(0)-carbon or palladium(II) hydroxide-carbon or a platinum catalyst such as 

platinum oxide (PtC>2) in an appropriate solvent such as methanol, ethyl acetate, N,N-

dimethylformamide, or N,N-dimethylacetamide in a hydrogen atmosphere. The reaction is 

performed at a temperature of, for example, room temperature to the boiling point of the 

solvent for a time of, for example, 1 hour to 24 hours. Method 2 involves reacting the 

compound (12) in the presence of an oxidizing agent such as 2,3-dichloro-5,6-dicyano-p-

benzoquinone or ammonium hexanitratocerate(IV) in an appropriate solvent such as 

dichloromethane or acetonitrile. The reaction is performed at a temperature of, for example, 

room temperature to the boiling point of the solvent for a time of, for example, 1 hour to 60 

hours. Method 3 involves reacting the compound (12) in the presence of an organic acid 

such as trifluoroacetic acid or trifluoromethanesulfonic acid in an appropriate solvent such as 

dichloromethane or methanol. The reaction is performed at a temperature of, for example, 

0°C to the boiling point of the solvent for a time of, for example, 0.5 hours to 5 hours. The 

obtained NH form (13) is isolated by a general technique and may be purified, if necessary, 
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by crystallization or chromatography. 

[0366] Step 2 involves reacting the NH form (13) with an alkylating agent such as alkyl 

halide or alkyl sulfonate in the presence of an appropriate base such as sodium hydride, 

potassium t-butoxide, or potassium pentoxide in an appropriate solvent such as N,N-

dimethylformamide, N,N-dimethylacetamide, tetrahydrofuran, or dimethyl sulfoxide. The 

reaction is performed at a temperature of, for example, 0°C to the boiling point of the solvent 

for a time of, for example, 0.5 hours to 24 hours. The obtained compound of the formula I 

is isolated by a general technique and may be purified, if necessary, by crystallization or 

chromatography. 

[0367] In -OSO2R23 shown in this scheme, R23 is C1.5 alkyl optionally substituted with one 

or more halogen atoms or aryl, wherein the aryl group is optionally substituted with one or 

more halogen atoms or alkyl groups. Specific examples of R23 include methyl, 

trifiuoromethyl, phenyl, and 4-methylphenyl. 

[0368] The compound of the formula I can also be synthesized by alkylation as shown in 

Scheme 5 (Method E). 

[0369] Scheme 5 (Method E) 

[0370] [Formula 15] 

[0371] wherein R22 is as defined in Scheme 1. 

The reaction of Step 1 of Scheme 5 (Method E) can be pursued in the same way as 

in Step 1 of Scheme 4 (Method D). 

[0372] The reaction of Step 2 of Scheme 5 (Method E) can be pursued in the same way as 

in Step 2 of Scheme 4 (Method D). The compound of the formula I can be obtained in the 

(14) (15) (7) 
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same way as in Step 5 of Scheme 1 from the obtained ester form (7). 

[0373] Side chain introduction method 

Scheme 6 (Method F) 

[0374] [Formula 16] 

X= CI, Br, i, 0S02R23 

,r 

(16) Formula II! 

[0375] wherein n is an integer selected from 1 to 10, and R24 is Cj.g alkoxy optionally 

substituted with one or more substituents R12. 

The method of Scheme 6 (Method F) involves reacting a phenol derivative (16) with 

an alkylating agent such as alkyl halide or alkyl sulfonate in the presence of an appropriate 

base such as sodium hydride, potassium carbonate, cesium carbonate, potassium t-butoxide, 

or potassium pentoxide in an appropriate solvent such as tetrahydrofuran, acetonitrile, N,N-

dimethylformamide, N,N-acetamide, dimethyl sulfoxide, or acetone. The reaction is 

performed at a temperature of, for example, 0°C to the boiling point of the solvent for a time 

of, for example, 0.5 hours to 12 hours. The obtained compound represented by the formula 

III is isolated by a general technique and may be purified, if necessary, by crystallization or 

chromatography. The compound obtained in Scheme 6 can be subjected, if necessary, to 

the deprotection reaction of various protective groups and other procedures to synthesize a 

derivative. 

[0376] Scheme 7 (Method G) 

[0377] 
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[Formula 17] 

Condensing agent 

R24-X 

(in2)n 

(16) Formula III 

wherein n and R24 are as defined in Scheme 6. 

[0378] The method of Scheme 7 (Method G) involves reacting a phenol derivative (16) 

with various alcohols using an appropriate Mitsunobu reagent such as diethyl 

azodicarboxylate (DEAD), diisopropyl azodicarboxylate (DIAD), N,N,N',N'-

tetraisopropylazodicarboxamide (TIPA), l,r-(azodicarbonyl)dipiperidine (ADDP), or 

N5N,N',N'-tetramethylazodicarboxamide (TMAD) in the presence of an appropriate trivalent 

organic phosphorus reagent such as triphenylphosphine or tributylphosphine in an 

appropriate solvent such as dichloromethane, tetrahydrofuran, acetonitrile, toluene, or 

benzene. The reaction is performed at a temperature of, for example, 0°C to the boiling 

point of the solvent for a time of, for example, 0.5 hours to 24 hours. The obtained 

compound represented by the formula III is isolated by a general technique and may be 

purified, if necessary, by crystallization or chromatography. The compound obtained in 

Scheme 7 can be subjected, if necessary, to the deprotection reaction of various protective 

groups and other procedures to synthesize a derivative. 

[0379] Scheme 8 (Method H) 

[0380] 
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[Fonnula 18] 

X: Br, I, 0S02R23 

Pd catalyst 

(17) Formula IV 

[0381] wherein n is an integer selected from 1 to 10, and R is (CM alkoxy)carbonyl, CMO 

alkyl optionally substituted with one or more substituents R10, C2-10 alkynyl optionally 

or more substituents R13. 

The method of Scheme 8 (Method H) involves reacting a bromobenzene or 

iodobenzene derivative (17) using a palladium catalyst such as 

tetrakis(triphenylphosphine)palladium(0) (Pd(Ph3P)4), 

tris(dibenzylideneacetone)dipalladium(0) (Pd2(dba)3), 1,1 '-bis(diphenylphosphino)ferrocene-

palladium(II) dichloride-dichloromethane complex (PdCl2(dppf)*CH2Cl2), palladium(II) 

acetate (Pd(OAc)2), or dichlorobis(triphenyIphosphine)palladium(II) (PdCl2(Ph3P)2) 

supplemented, if necessary, with a phosphine ligand such as triphenylphosphine (PI13P), tri-t-

butylphosphine (tBu3P), or tri-o-tolylphosphine ((o-tol)3P), a copper catalyst such as 

copper(I) iodide, and an appropriate base such as sodium carbonate, triethylamine, or 

potassium carbonate in an appropriate solvent such as dichloromethane, tetrahydrofuran, 

N,N-dimethylformamide, N,N-dimethylacetamide, toluene, benzene, 1,2-dimethoxyethane, 

1,4-dioxane, ethanol, or acetonitrile to introduce thereinto, for example, sulfur, alkane, alkyne, 

or alkoxycarbonyl. When R25 is (CM alkoxy)carbonyl, for example, carbon monooxide and 

CM alcohol can be used as a reagent in the reaction. When R25 is CMO alkyl optionally 

substituted with one or more substituents R10 or C2-10 alkynyl, for example, acetylene or (Ci-g 

alkyl)-C=CH can be used as a reagent in the reaction. When R25 is CM alkylthio optionally 

substituted with one or more substituents R13, for example, CM alkylmercaptan can be used 

substituted with one or more substituents R11, or CM alkylthio optionally substituted with one 
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as a reagent in the reaction. The reaction is performed at a temperature of, for example, 0°C 

to the boiling point of the solvent for a time of, for example, 0.5 hours to 60 hours. The 

obtained compound represented by the formula IV is isolated by a general technique and may 

be purified, if necessary, by crystallization or chromatography. The compound obtained in 

Scheme 8 can be subjected, if necessary, to the hydrogenation reaction of a double bond and 

a triple bond, the oxidation reaction or alkylation of a sulfur atom, the deprotection reaction 

of various protective groups, and other procedures to synthesize a derivative. 

[0382] Scheme 9 (Method I) 

[0383] [Formula 19] 

, Pd catalyst 
, R' 

<CH2)n 23 X: Br, I, 0S02R 

(18) 

[0384] wherein R22, R23, and R25 are as defined in Schemes 1 and 8. 

The reaction of Scheme 9 (Method I) can be pursued in the same way as in Scheme 

8 with a compound (18) as a starting material. The compound of the formula IV can be 

obtained in the same way as in Step 5 of Scheme 1 from the obtained ester form (19). 

[03 85] Scheme 10 (Method J) 

[03 86] [Formula 20] 

R1 

Rd-R20 

H __ 

R20: -B(OH)2l -B(pin), -SnBu3 

Y: CI, Br, I, 0S02R23 

Ar1 is C6-10 aryl or 5- to 10-membered heteroaryl, wherein this group is optionally 

substituted with Rb and/or Rc; and 
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Rd is selected from 5- to 10-membered heterocycloalkyl optionally substituted with 

one or more substituents R14, Cg-io aryl optionally substituted with one or more substituents 

R14, and 5- to 10-membered heteroaryl optionally substituted with one or more substituents 

R14. 

Examples of -B(pin) in the above formula include the following structure: 

[0388] [Formula 21] 

[0389] The method of Scheme 10 (Method J) involves reacting an aryl halide derivative 

(20) with aryl boronic acid, heteroaryl boronic acid, heterocycloalkyl boronic acid, aryl 

boronic acid ester, heteroaryl boronic acid ester, heterocycloalkyl boronic acid ester, 

aryltrialkyhin, heteroaryltrialkyltin, heterocycloalkyltrialkyltin, or the like using a palladium 

catalyst such as tetrakis(triphenylphosphine)palladium(0) (Pd(Ph3P)4), 

tris(dibenzylideneacetone)dipaIladium(0) (Pd2(dba)3), 1,1 '-bis(diphenylphosphino)ferrocene-

palladium(II) dichloride-dichloromethane complex (PdC^dppf^CEbC^), or palladium(II) 

acetate (Pd(OAc)2) supplemented, if necessary, with a phosphine ligand such as 

triphenylphosphine (PI13P), tri-t-butylphosphine (tBu3P), or tri-o-tolylphosphine ((o-tol)3p) 

and an appropriate base such as sodium carbonate, triethylamine, or potassium carbonate in 

an appropriate solvent such as tetrahydrofuran, acetonitrile, toluene, N,N-dimethylformamide, 

N,N-dimethyIacetamide, 1,2-dimethoxyethane (DME), or 1,4-dioxane in a nitrogen 

atmosphere to introduce an aryl group thereinto. The reaction is performed at a temperature 

of, for example, room temperature to the boiling point of the solvent for a time of, for 

example, 0.5 hours to 12 hours. The obtained bisaryl form (formula V) is isolated by a 

general technique and may be purified, if necessary, by crystallization or chromatography. 

[0390] Scheme 11 (Method K) 

[0391] 



-117-

[Formula 22] 

[0392] wherein 

R23 is as defined above; 

Ar1 and Rd are as defined in Scheme 10; and 

R14 is selected from cyano, CM alkoxy optionally substituted with one or more 
27 28 27 28 halogen atoms, and -NR R (R and R are each independently selected from optionally 

(Ci-3 alkoxy)carbonyI-substituted CM alkyl). 

The method of Scheme 11 (Method K) involves reacting heteroaryl halide or 

sulfonic acid heteroaryl ester (21) with a nucleophile such as amine, nitrile, or alcohol, if 

necessary in the presence of a base such as sodium hydride, sodium alkoxide, potassium 

carbonate, sodium carbonate, triethylamine, diisopropylethylamine, or diazabicycloundecene 

(DBU) in an appropriate solvent such as N,N-dimethylformamide, N,N-dimethylacetamide, 

tetrahydrofuran, or dimethyl sulfoxide. The reaction is performed at a temperature of, for 

example, room temperature to the boiling point of the solvent for a time of, for example, 0.5 

hours to 24 hours. The obtained bisaryl form (formula VI) is isolated by a general 

technique and may be purified, if necessary, by crystallization or chromatography. 

[0393] Scheme 12 (Method L) 

[0394] [Formula 23] 

Z: F, CI, Br, !, 0S02R23, N02 

EWG: Electron-withdrawing substituent (CN, COOCH3l S02CH3, etc.) 
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[0395] wherein 

R23 is as defined in Scheme 11; 

Rd is 5- to 10-membered heterocycloalkyl, C6-10 aryl, or 5- to 10-membered 

heteroaryl; and 

Y is selected from cyano, CM alkoxy optionally substituted with one or more 

halogen atoms, and -NR R (R and R are each independently selected from optionally 

(CM alkoxy)carbonyl-substituted CM alkyl). 

The method of Scheme 12 (Method L) involves reacting heteroaryl halide, sulfonic 

acid heteroaryl ester, or nitroheteroaryl (22) having an electron-withdrawing substituent 

(EWG) with a nucleophile such as amine, nitrile, or alcohol, if necessary in the presence of a 

base such as sodium hydride, sodium alkoxide, potassium carbonate, sodium carbonate, 

triethylamine, diisopropylethylamine, or diazabicycloundecene (DBU) in an appropriate 

solvent such as N,N-dimethylformamide, N,N-dimethylacetamide, tetrahydrofuran, dimethyl 

sulfoxide, or an alcoholic solvent. The reaction is performed at a temperature of, for 

example, room temperature to the boiling point of the solvent for a time of, for example, 0.5 

hours to 24 hours. The obtained bisaryl form (the formula VII) is isolated by a general 

technique and may be purified, if necessary, by crystallization or chromatography. 

[0396] Starting material synthesis 

R20: B(OH)2l B(pin), SnBu3 

Y: CI, Br, I, 0S02R7 

[0398] wherein Ar1 and Rd are as defined in Scheme 10. 

According to Scheme 13 (Method M), the arylamine (8) (wherein Rd is 5- to 10-

Scheme 13 (Method M) 

[0397] [Formula 24] 

H2N—Ar1—Y Rd—R20 H2N—Ar1—Rd 

(25) 

H2N—Ar1—Rd 

(28) 

(23) (24) 

Rd-Y H2N—Ar1—R20 

(26) (27) 
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membered heterocycloalkyl optionally substituted with one or more substituents R14, C6-10 

aryl optionally substituted with one or more substituents R14, or 5- to 10-membered 

Step 5 of Scheme 1 is synthesized. This method involves reacting aryl halide (23) or (26) 

with aryl boronic acid, aryl boronic acid ester, aryltrialkyhin, or the like in the presence of a 

palladium catalyst such as tetrakis(triphenylphosphine)palladrum(0) supplemented, if 

necessary, with a base such as triethylamine, sodium carbonate, potassium carbonate, cesium 

carbonate, or sodium hydroxide in an appropriate solvent such as water, toluene, ethanol, 

N,N-dimethylformamide, N,N-dimethylacetamide, 1,4-dioxane, 1,2-dimethoxyethane, or 

tetrahydrofuran. The reaction is performed at a temperature of, for example, room 

temperature to the boiling point of the solvent for a time of, for example, 0.5 hours to 24 

hours. The obtained bisaryl form (25) or (28) is isolated by a general technique and may be 

purified, if necessary, by crystallization or chromatography. 

[0399] Scheme 14 (Method N) 

[0400] [Formula 25] 

[0401] wherein R1, R4, R5, and R21 are as defined above. 

According to Scheme 14 (Method N), the hydrazine for use in the reaction of Step 1 

of Scheme 1 is synthesized. The compound (1) can be synthesized with reference to, for 

example, Bioorganic & Medicinal Chemistry Letters 13 (2003) 2413-2418. 

[0402] Scheme 15 (Method O) 

[0403] 

heteroaryl optionally substituted with one or more substituents R14) for use in the reaction of 

x 
X: CI, Br, I 

(29) (30) d) 
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[Formula 26] 

(32) (33) (34) 

[0404] wherein R26 is benzyl, methyl, or t-butyl, and R1, R4, and R5 are as defined above. 

According to Scheme 15 (Method 0), the amine (34) for synthesis of the hydrazine 

(1) for use in the reaction of Step 1 of Scheme 1 is synthesized. 

[0405] Step 1 involves N-alkylating a carbamate-protected amino acid using an appropriate 

base reagent such as sodium hydride, potassium carbonate, or cesium carbonate or a silver 

salt such as silver(I) oxide in the presence of alkyl halide in an appropriate solvent such as 

N,N-dimethylformamide, N,N-dimethylacetamide, tetrahydrofuran, or dimethyl sulfoxide. 

The reaction is performed at a temperature of, for example, 0°C to 80°C for a time of, for 

example, 0.5 hours to 5 hours. The obtained N-alkyl form (33) is isolated by a general 

technique and may be purified, if necessary, by crystallization or chromatography. 

[0406] Step 2 involves deprotecting the carbamate (33), for example, in the presence of an 

acid such as hydrochloric acid or trifluoroacetic acid or by catalytic hydrogen reduction in the 

presence of a catalyst such as palladium. The reaction is performed at a temperature of, for 

example, 0°C to 50°C for a time of, for example, 0.5 hours to 24 hours. The reaction 

solvent used is, for example, an appropriate solvent such as dichloromethane or acetonitrile 

for the acidic conditions or, for example, a solvent such as ethyl acetate, N,N-

dimethylformamide, N,N-dimethylacetamide, dimethyl sulfoxide, or methanol for the 

catalytic hydrogen reduction. The obtained N-alkyl form (34) is isolated by a general 

technique and may be purified, if necessary, by crystallization or chromatography. The 

hydrazine (1) shown in Scheme 1 can be synthesized from the amine (34) with reference to, 

for example, Synthetic communications, 40, 654-660; 2010, Journal of Heterocyclic 

Chemistry, 24 (3), 725-731; 1987, and Synthesis, (6), 423-424; 1979. 
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[0407] Scheme 16 (Method P) 

[0408] [Formula 27] 

CAOH 

F^^R' 4 

R-:^YH 
4 

X: CI, Br, I 
R4-X 

R-:M4 
RS^^R' >4 

(35) (36) (33) 

[0409] wherein R1, R4, R5, and R26 are as defined above. 

According to Scheme 16 (Method P), the carbamate-protected amino acid (36) for 

synthesis of the compound (33) for use in the reaction of Step 1 of Scheme 15 is synthesized. 

The compound (36) can be synthesized using Curtius rearrangement for carboxylic acid (35) 

(this reaction can be performed with reference to, for example, J. Org. Chem., 1994, 59 (26), 

8215-8219). The compound (33) can be synthesized in the same way as in Step 1 of 

[0410] Hereinafter, the present invention will be described in more detail with reference to 

Reference Examples and Examples. However, the present invention is not limited by these 

examples. 

EXAMPLES 

[0411] The contents of the present invention will be further described with reference to 

Examples and Reference Examples below. However, the present invention is not limited by 

the contents of these examples. All starting materials and reagents were obtained from 

commercial suppliers or synthesized using methods known in the art. Each compound is 

purified by HPLC using AutoPurification HPLC/MS System (manufactured by Waters 

Corp.). !H-NMR or 13C-NMR spectra were measured using Me4Si as an internal standard 

and Agilent 400-MR (manufactured by Agilent Technologies, Inc.) or AVANCE3 Cryo-TCI 

(Bruker Corp.) (s = singlet, brs = broad singlet, d = doublet, t = triplet, q = quartet, dd = 

double doublet, ddd = double double doublet, dt = double triplet, td = triple doublet, and m = 

multiplet). Mass spectrometry was performed using a mass spectrometer SQD 

(manufactured by Waters Corp.), 2020 (manufactured by Shimadzu Corp.), or 2010EV 

Scheme 15. 
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(manufactured by Shimadzu Corp.). Retention time measurement and mass spectrometry in 

LCMS were performed using the following apparatuses and analysis conditions: 

[0412] [Table 1] 
LCMS analysis 
condition No. Apparatus Column Mobile phase and gradient 

SMD-TFA05 nexera/2020 Kinetex 
2.1mmI.D.x50mm 

0.05%TFA/0.05%TFA MeCN 
=95/5 -»• 0/100(1.5min) 
0/100(0.5min), lmL/min 

SMD-TFA50 nexera/2020 Kinetex 
2.1mmI.D.x50mm 

0.05 %TFA/0.05 %TFA MeCN 
=50/50 -> 0/100(lmin) -> 
0/100(lmin), lml/min 

SMD-FA05 nexera/2020 
Ascentis Express 
C18 
2.1mmI.D.x50mm 

H20(0. l%FA)/MeCN(0.1 %FA) 
95/5 -> 0/100(1.5min) -» 
100(0.6min), lmL/min 

SQD-AA05 UPLC/SQD 
Ascentis Express 
C18 
2.1mmI.D.x50mm 

10mMAcONH4/MeOH 
=95/5 0/100(lmin) 
100(0.4min), lmL/min 

SQD-AA50 UPLC/SQD 
Ascentis Express 
C18 
2.1mmI.D.x50mm 

1 OmMAcONRj/MeOH 
=50/50 0/100(0.7min) -> 
100(0.7min), lmL/min 

SQD-FA05 UPLC/SQD 
Ascentis Express 
C18 
2.1mmI.D.x50mm 

H20(0. l%FA)/MeCN(0.1 %FA) 
=95/5 -> 0/100(lmin) -» 
100(0.4min), lmL/min 

SQD-FA50 UPLC/SQD 
Ascentis Express 
C18 
2.1 mmI.D.x50mm 

H20(0.1 %F A)/MeCN(0.1 %F A) 
=50/50 -> 0/100(0.7min) -> 
100(0.7min), lmL/min 

SMD-AA05 nexera/2020 
Ascentis Express 
C18 
2.1mmI.D.x50mm 

lOmM AcONH4/MeOH 
=95/5-> 0/100(1.5min)-> 
100(0.7min), lmL/min 

QC-SMD-
TFA05 nexera/2020 Acquity 

2.1mmI.D.x50mm, 

0.05%TFA/0.05%TFA MeCN 
=95/5 -> 0/100(1.5min) -> 
0/100(0.5min), lml/min 

Ph-SMD-TFA05 UFLC-MS 
2010EV 

shim-pack XR-ODS 
3.0mmI.D.x50mm 

0.05%TFA/0.05%TFA MeCN 
=95/5 0/100(2min) 
0/100(1.lmin), lmL/min 

ZQ-01 
2525BGM/29 
96PDA/ZQ20 
00 

Chromolith Flash 
RP-18e 4.6mmI.D. 
x 25mm 

lOmM AcONH4/MeOH 
=95/5 0/100(3min) -» 
100(2min), 2mL/min 

SQD-TFA05 UPLC/SQD 
Ascentis Express 
C18 
2.1mmI.D.x50mm 

H200.1 %TF A)/MeCN (0.1 %TF 
A) 
=95/5 0/100(lmin) -» 
100(0.4min), lmL/min 

[0413] A compound having a C=N bond in a hydrazone structural formula represented by 
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the following formula 

[0414] [Formula 28] 

[0415] was used in next reaction without particular confirmation of whether the compound 

was in a cis form or a trans form or a mixture thereof. 

<Example 1> 

(4aSVl-r(3-Fluorophenvl^methvll-4-hvdroxv-N-|"5-methvl-2-(trifluoromethvl^furan-

3-vn-2-oxo-4a.5.6.7-tetrahvdropvrrolori.2-blpvridazine-3-carboxamide 

First Step 

('S')-l-IY3-Fluoro-benzylidene')-aminol-pvrrolidine-2-carboxvlic acid methyl ester 

[0416] [Formula 29] 

[0417] L-proline methyl ester hydrochloride (5.00 g, 30.2 mmol) was suspended in 

dichloromethane (60.4 mL), p-toluenesulfonic acid monohydrate (6.03 g, 31.7 mmol) was 

added, and the mixture was stirred under nitrogen atmosphere at room temperature for 10 

minutes. After the reaction mixture was concentrated at reduced pressure and toluene was 

added, for azeotropic removal of water suspended in dichloromethane (60.4 mL), sodium 

nitrite (2.19 g, 31.7 mmol) was added, and the mixture was stirred under nitrogen atmosphere 

at room temperature for 2 hours. After the reaction mixture was filtered, the resultant was 

concentrated at reduced pressure to obtain (S)-l-nitroso-pyrrolidine-2-carboxylic acid methyl 

ester as a crude product. The obtained crude product was dissolved in acetic acid (30.2 mL) 

and water (30.2 mL), then zinc (19.7 g, 302 mmol) was added at 0°C, and the mixture was 

stirred under nitrogen atmosphere at room temperature for 1 hour. After sodium 

o 

F 
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bicarbonate was added to the reaction mixture at 0°C, methanol (60.4 mL) and 3-fluoro-

benzaldehyde (3.20 mL, 30.2 mmol) were added, and the mixture was stirred under nitrogen 

atmosphere at room temperature for 2 hours. After the reaction mixture was filtered, the 

resultant was concentrated at reduced pressure and then extracted with ethyl acetate. The 

organic layer was washed with water and a brine, dried over sodium sulfate, filtered, and 

concentrated at reduced pressure, and the resultant residue was purified by column 

chromatography on silica gel (hexane/ethyl acetate) to obtain the title compound (5.68 g, 

75%). 

[0418] LCMS: m/z 251[M+Hf 

HPLC retention time: 0.97 minutes (analysis condition SQD-AA05) 

[0419] Second Step 

r4aSyi-rC3-Fluorophenvr)methyl1-4a.5.6.7-tetrahvdropvrrolon.2-b~lpvrida?:ine-2.4-

dione 

[0420] [Formula 30] 
o 

F 

[0421] (S)-l-[(3-Fluoro-benzylidene)-amino]-pyrroIidine-2-carboxylic acid methyl ester 

(5.68 g, 22.7 mmol) was dissolved in acetic acid (22.7 mL) and methanol (22.7 mL), sodium 

cyanoborohydride (5.70 g, 90.8 mmol) was added, and the mixture was stirred under nitrogen 

atmosphere at room temperature for 14 hours. A saturated aqueous sodium bicarbonate 

solution was added to the reaction mixture, then the mixture was concentrated at reduced 

pressure and extracted with ethyl acetate. The organic layer was washed with a brine, dried 

over sodium sulfate, filtered, and concentrated at reduced pressure to obtain (S)-l-(3-fluoro-

benzylaniino)-pyrrolidine-2-carboxylic acid methyl ester as a crude product. The obtained 

crude product was dissolved in tetrahydrofuran (22.7 mL), tripotassium phosphate (9.64 g, 

45.4 mmol) and chlorocarbonyl-acetic acid methyl ester (2.67 mL, 45.4 mmol) were added at 
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0°C, and the mixture was stirred under nitrogen atmosphere at room temperature for 3 hours. 

1 N hydrochloric acid was added to the reaction mixture, and the mixture was extracted with 

ethyl acetate. The organic layer was washed with a saturated aqueous sodium bicarbonate 

solution and a brine, dried over sodium sulfate, filtered, and concentrated at reduced pressure 

to obtain (S)-l-[(3-fluoro-benzyl)-(2-methoxycarbonyl-acetyl)-amino]-pyrrolidine-2-

carboxylic acid methyl ester as a crude product. The obtained crude product was dissolved 

in N,N-dimethylformamide (22.7 mL), cesium carbonate (22.2 g, 68.1 mmol) was added, and 

the mixture was stirred under nitrogen atmosphere at 80°C for 9 hours. 1 N hydrochloric 

acid was added to the reaction mixture, and the mixture was extracted with ethyl acetate. 

The organic layer was washed with water and a brine, dried over sodium sulfate, filtered, and 

concentrated at reduced pressure to obtain (S)-l-(3-fluoro-benzyl)-4-hydroxy-2-oxo-

l,2,4a,5,6,7-hexahydro-pyrrolo[l,2-b]pyridazine-3-carboxylic acid methyl ester as a crude 

product. The obtained crude product was dissolved in acetonitrile (227 mL), water 

(0.41 mL, 22.7 mmol) was added, and the mixture was heated under reflux for 2 hours under 

nitrogen atmosphere. The reaction mixture was concentrated at reduced pressure and the 

resultant residue was purified by column chromatography on silica gel (hexane/ethyl acetate) 

to obtain the title compound (4.01 g, 67%). 

[0422] LCMS: m/z 263[M+H]+ 

HPLC retention time: 0.81 minutes (analysis condition SQD-AA05) 

[0423] Third Step 

(4aSyi-r(3-FluorophenvDmethvl]-4-hvdroxv-N-r5-methvl~2-(trifluoromethvDfuran-

3-vl1-2-oxo-4a.5.6.7-tetrahvdropvrrolon.2-blpvridazine-3-carboxamide 

[0424] [Formula 31] 

[0425] (4aS)-l-[(3-Fluorophenyl)methyl]-4a,5,6,7-tetrahydropyrrolo[l,2-b]pyridazine-2,4-

F 
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dione (1.50 g, 5.72 mmol) was dissolved in N,N-dimethylformamide (4.00 mL), and then 3-

isocyanato-5-methyl-2-trifluoromethyl-furan (1.20 g, 6.29 mmol) and sodium hydride (50% 

by weight dispersion in mineral oil, 0.33 g, 6.86 mmol) were added, and the mixture was 

stirred under nitrogen atmosphere at room temperature for 90 minutes. 1 N hydrochloric 

acid was added to the reaction mixture, and the mixture was extracted with ethyl acetate. 

The organic layer was washed with water and a brine, dried over sodium sulfate, filtered, and 

concentrated at reduced pressure, and the resultant residue was purified by column 

chromatography on silica gel (hexane/ethyl acetate) to obtain the title compound (1.62 g, 

63%). 

[0426] LCMS: m/z 454[M+H]+ 

HPLC retention time: 1.10 minutes (analysis condition SQD-AA05) 

[0427] <Example 2> 

r4aRVl-rr3-Fluorophenvl')methvn-4-hvdroxv-N-|'5-methvl-2-('trifluoromethvl')furan-

3-vH-2-oxo-4a.5.6.7-tetrahvdropvrrolon.2-blpvridazine-3-carboxamide 

In a similar manner to First to Third Steps of Example 1, the compounds described 

in the following Table were synthesized from D-proline methyl ester hydrochloride and 3-

fluoro-benzaldehyde. 

[0428] 
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[Table 2] 

Structure 
0 

A0' 
Compound name 

(R)-l-[(3-Fluoro-
benzylidene)-amino] -
pyrrolidine-2-carboxylic 
acid methyl ester 

Analysis 
condition 

HPLC Retention 
time (min) 

SQD-AA05 0.97 

m/z 

251 

-N-^-0 SQD-AA05 0.81 263 

454 

(4aR)-l-[(3-
Fluorophenyl)methyl] -
4a,5,6,7-
tetrahydropyrrolo [ 1,2-
b]pyridazine-2,4-dione 
(4aR)-l-[(3-

OH o f=\ Fluorophenyl)methyl]-4-
U N^f° hydroxy-N-[5-methyl-2-

VVFV e^)^ran-3- SQD-AA05 1.10 1 * yl]-2-oxo-4a,5,6,7- ^ 
tetrahydropyrrolo [ 1,2-
b]pyridazine-3-
carboxamide 

[0429] <Example 3> 

r4aSyi-[r3-Fluorophenvl)methvl1-4-hvdroxy-6.6-dimethvl-N-r5-methyl-2-

("trifluoromethvnfuran-3-yl1-2-oxo-5.7-dihvdro-4aH-pvrrolori.2-b1pvridazine-3-carboxamide 

First Step 

fSV4.4-Dimethvl-pvrrolidine-2-carboxvlic acid ethyl ester hydrochloride 

[0430] [Formula 32] 

[0431] A 1,4-dioxane solution (4 M, 5.00 mL) of hydrogen chloride was added to (S)-4,4-

dimethyl-pyrrolidine-l,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl ester (500 mg, 

1.84 mmol), and the mixture was stirred under nitrogen atmosphere at room temperature for 1 

hour. The reaction mixture was concentrated at reduced pressure, and toluene was added 

for azeotropic removal to obtain the title compound as a crude product. 
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[0432] Second Step 

In a similar manner to First to Third Steps of Example 1, the compounds described 

in the following Table were synthesized from the obtained (S)-4,4-dimethyl-pyrrolidine-2-

carboxylic acid ethyl ester hydrochloride and 3-fluoro-benzaldehyde. 

[0433] [Table 3] 

Compound name Structure Analysis 
condition 

HPLC Retention 
time (min) 

(S)-l-[(3-Fluoro-
benzylidene)-amino]-4,4-
dimethyl-pyrrolidine-2-
carboxylic acid ethyl 
ester 

(4aS)-l-[(3-
Fluorophenyl)methyl-
6,6-dimethyl-5,7-
dihydro-4aH-pyrrolo[l ,2-
b]pyridazine-2,4-dione 

SQD-AA05 1.09 

m/z 

293 

SQD-AA05 0.94 291 

OH 

-N„ 
N O 

(4aS)-l-[(3-
Fluorophenyl)methyl]-4-
hydroxy-6,6-dimethyl-N-
[5-methyl-2-
(trifluoromethyl)furan-3- SQD-AA05 1.15 482 
yl] -2-oxo-5,7-dihydro-
4aH-pyrrolo[l,2-
b]pyridazine-3-
carboxamide 

[0434] <Example 4> 

(4aSM-[(3-Fhiorophenyr)methvl1-4-hydroxv-7J-dimethvl-N-r5-methvl-2-

rtrifluoromethvnfuran-3-vll-2-oxo-5.6-dihydro-4aH-pvrrolori.2-blpvridazine-3-carhr)xamide 

First Step 

(SV5.5-Dimethvl-r>vrrolidine-2-carboxvHc acid methyl ester hydrochloride 

[0435] [Formula 33] 

</°' 
VNH 

H-CI 
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[0436] (S)-5,5-Dimethyl-pyrrolidine-l,2-dicarboxylic acid 1-tert-butyl ester (500 mg, 

2.06 mmol) was dissolved in N,N-dimethylformamide (2.06 mL), and then cesium carbonate 

(1.00 g, 3.08 mmol) and iodomethane (0.154 mL, 2.47 mmol) were added, and the mixture 

was stirred under nitrogen atmosphere at room temperature for 2 hours. 1 N hydrochloric 

acid was added to the reaction mixture, and the mixture was extracted with ethyl acetate. 

The organic layer was washed with water, a saturated sodium bicarbonate solution, and a 

brine, dried over sodium sulfate, filtered, and concentrated at reduced pressure to obtain (S)-

5,5-dimethyl-pyrrolidine-l,2-dicarboxylic acid 1-tert-butyl ester 2-methyl ester as a crude 

product. A 1,4-Dioxane solution (4 M, 5.00 mL) of hydrogen chloride was added to the 

obtained crude product, and the mixture was stirred under nitrogen atmosphere at room 

temperature for 1 hour. The reaction mixture was concentrated at reduced pressure, and 

toluene was added for azeotropic removal to obtain the title compound as a crude product. 

[0437] Second Step 

In a similar manner to First to Third Steps of Example 1, the compounds described 

in the following Table were synthesized from the obtained (S)-5,5-dimethyl-pyrrolidine-2-

carboxylic acid methyl ester hydrochloride and 3-fluoro-benzaldehyde. 

[0438] 
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[Table 4] 

Structure 
o 

& 

<Xx, 

Compound name 

(S)-l-[(3-Fluoro-
benzylidene)-amino]-5,5-
dimethyl-pyrrolidine-2-
carboxylic acid methyl 
ester 

(4aS)-l-[(3-
Fluorophenyl)methyl]-
7,7-dimethyI-5,6-
dihydro-4aH-pyrrolo [1,2-
b]pyridazine-2,4-dione 

Analysis 
condition 

HPLC Retention 
time (min) 

SQD-AA05 1.10 

m/z 

279 

SQD-AA05 0.93 291 

(4aS)-l-[(3-
Fluorophenyl)methyl]-4-
hydroxy-7,7-dimethyl-N-
[5-methyl-2-
(trifluoromethyl)furan-3- SQD-AA05 1.13 482 
yl]-2-oxo-5,6-dihydro-
4^-pyrrolo[l,2-
b]pyridazine-3-
carboxamide 

[0439] <Example 5> 

r4aS1-l-r(2.3-Difluorophenvr)methyl]-6.6-difluoro-4-hvdroxv-N-r5-methYl-2-

rtrifluoromethvl')furan-3-vll-2-oxo-5.7-dihydro-4aH-pyrrolori.2-b1pvrida2ine-3-carboyamiHe 

(S)-4,4-Difluoropyrrolidine-l,2-dicarboxylic acid 2-methyl 1-tert-butyl diester was 

used as a starting material, 2,3-difluorobenzaIdehyde was used as a reagent, and operations 

similar to those of Example 3 were carried out to synthesize the compounds described in the 

following Table. 

[0440] 
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[Table 5] 

Structure 

F 

Compound name 

(S)-l-((2,3-
Difluorobenzylidene)amino)-
4,4-difluoropyrrolidine-2-
carboxylic acid methyl ester 

Analysis 
condition 

HPLC Retention 
time (min) 

SMD-TFA05 1.24 

m/z 

305 

(4aS)-l-[(2,3-
Difluorophenyl)methyl]-6,6-
difluoro-5,7-dihydro-4aH-
pyrrolo[l,2-b]pyridazine-2,4-
dione 

SMD-TFA05 1.04 

SMD-TFA05 1.55 

317 

508 

(4aS)-l-[(2,3-
Difluorophenyl)methyl]-6,6-

°H P K^O3 difluoro-4-hydroxy-N-[5-
methyl-2-

F (trifhioromethy l)furan-3 -y 1] -
2-oxo-5,7-dihydro-4aH-
pyrrolo[l ,2-b]pyridazine-3-
carboxamide 

[0441 ] <Example 6> 

r4aRVi-rf3-Fluorophenvl1methvll-4-hvdroxv-4a-methvl-N-r5-methYl-2-

rtrifluoromethvnftiran-3-vll-2-oxo-6.7-dihvdro-5H-pvrrolorL2-b1pvridazine-3-carboxamide 

First Step 

(RV2-Methvl-pvrrolidine-2-carboxvlic acid methvl ester hydrochloride 

[0442] [Formula 34] 

J-o-
V-NH 

H-CI 

[0443] (R)-2-Methyl-pyrrolidine-2-carboxylic acid (300 mg, 2.32 mmol) was dissolved in 

dioxane (1.20 mL) and water (0.60 mL), and then sodium hydroxide (139 mg, 3.48 mmol) 

and di-tert-butyl dicarbonate (608 mg, 2.79 mmol) were added at 0°C, and the mixture was 

stirred at room temperature for 2 hours. 1 N hydrochloric acid was added to the reaction 
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mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed 

with a brine, dried over sodium sulfate, filtered, and concentrated at reduced pressure to 

obtain (R)-2-methyl-pyrrolidine-l,2-dicarboxylic acid 1-tert-butyl ester as a crude product. 

In a similar manner to First Step of Example 4, the title compound was obtained from the 

obtained (R)-2-methyI-pyrrolidine-l,2-dicarboxylic acid 1-tert-butyl ester as a crude product. 

[0444] Second Step 

In a similar manner to First to Third Steps of Example 1, the compounds described 

in the following Table were synthesized from the obtained (R)-2-methyl-pyrrolidine-2-

carboxylic acid methyl ester hydrochloride and 3-fluoro-benzaldehyde. 

[0445] [Table 6] 

Structure Analysis 
condition 

HPLC Retention 
time (min) m/z 

SQD-AA05 1.04 265 

SQD-AA05 0.89 277 

Compound name 

(R)-l-[(3-Fluoro-
benzylidene)-amino]-2-
methyl-pyrrolidine-2-
carboxylic acid methyl 
ester 

(4aR)-l-[(3-
Fluorophenyl)methyl]-4a-
methyl-6,7-dihydro-5H-
pyrrolo [ 1,2-b]pyridazine-
2,4-dione 

(4aR)-l-[(3-
Fluorophenyl)methyl]-4-
hydroxy-4a-methyl-N-[5-
methyl-2-
(trifluoromethyl)furan-3-
yl]-2-oxo-6,7-dihydro-5H-
pyrrolo [ 1,2-b]pyridazine-
3-carboxamide 

[0446] <Example 7> 

r4aRVl-[f2.3-Difluorophenvl')methvll-4-hvdroxv-4a-methvl-N-r5-methvl-2-

ftrifluoromethvOfuran-3-vll-2-oxo-6J-dihvdro-5H-pvrrololT.2-blpvridazine-3-carboxamide 

First Step 

In a similar manner to First to Third Steps of Example 1, the compounds described 

cco N O SQD-AA05 1.15 468 
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in the following Table were synthesized from (R)-2-methyl-pyrrolidine-2-carboxylic acid 

methyl ester hydrochloride obtained in First Step of Example 6 and 2,3-difluoro-

benzaldehyde. 

[0447] [Table 7] 

Structure 
u 

VNH, 

Compound name 

(R)-l -[(2,3-Difluoro-
benzylidene)-amino]-2-
methyl-pyrrolidine-2-
carboxylic acid methyl 
ester 

Analysis 
condition 

HPLC Retention 
time (min) 

SQD-AA05 1.08 

m/z 

283 

295 

486 

(4aR)-l-[(2,3-
Difluorophenyl)methyl] -
4a-methyl-6,7-dihydro-5H- SQD-AA05 0.89 
pyrrolof 1,2-b]pyridazine-
2,4-dione 

(4aR)-l-[(2,3-
Difluorophenyl)methyl] -4-
hydroxy-4a-methyl-N-[5-

(Mfl^oroinethyl)furan-3- SQ0"^05 U6 

yl]-2-oxo-6,7-dihydro-5H-
pyrrolo [1,2-b]pyridazine-
3-carboxamide 

[0448] <Example 8> 

r4aSVl-r(3-Fluorophenvl')methvl1-4-hvdroxv-4a-methvl-N-r5-methvl-2-

(/trifluoromethvnfuran-3-vll-2-oxo-6.7-dihvdro-5H-Pvrrolori.2-blDvridazine-3-carboxamide 

First Step 

('SV2-Methvl-pvrrolidine-2-carboxvlic acid methvl ester hydrochloride 

[0449] [Formula 35] 
O 

/ 

H-CI 

[0450] In a similar manner to First Step of Example 6, the title compound was obtained 

from (S)-2-methyl-pyrrolidine-2-carboxylic acid as a crude product. 
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[0451] Second Step 

In a similar manner to First to Third Steps of Example 1, the compounds described 

in the following Table were synthesized from (S)-2-methyl-pyrrolidine-2-carboxylic acid 

methyl ester hydrochloride obtained in First Step and 3-fluorobenzaldehyde. 

[0452] [Table 8] 

Structure Analysis 
condition 

HPLC Retention 
time (min) m/z 

SQD-AA05 1.04 265 

jrvo SQD-AA05 0.92 277 

Compound name 

(S)-l-[(3-Fluoro-
benzylidene)-amino] -2-
methyl-pyrrolidine-2-
carboxylic acid methyl 
ester 

(4aS)-l-[(3-
Fluorophenyl)methyl]-4a-
methyl-6,7-dihydro-5H-
pyrrolo [ 1,2-b]pyridazine-
2,4-dione 

(4aS)-l-[(3-
Fluorophenyl)methyl]-4-
hydroxy-4a-methyl-N - [5 -
methyl-2-
(trifluoromethyl)furan-3-
yl]-2-oxo-6,7-dihydro-5H-
pyrrolo [ 1,2-b]pyridazine-
3-carboxamide 

[0453] <Example 9> 

(4aR)-4a-Ethyl-l-[(3-fluorophenyl)methyl]-4-hydroxy-N-[5-methyl-2-

(trifluoromethyl)furan-3-yl]-2-oxo-657-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide 

By carrying out operations similar to those of First to Third Steps of Example 1, the 

compounds described in the following Table were synthesized from (S)-2-ethyl-pyrrolidine-

2-carboxylic acid ethyl ester hydrochloride and 3-fluorobenzaldehyde. 

[0454] 

SQD-AA05 1.15 468 



-135-

[Table 9] 

Structure 

a 
Compound name 

(R)-2-Ethyl-1 - [(3-fluoro-
benzylidene)-amino]-
pyrrolidine-2-carboxylic 
acid ethyl ester 

Analysis 
condition 

HPLC Retention 
time (min) 

SQD-AA05 1.14 

m/z 

293 

N^O 

(4aR)-4a-Ethyl-l -[(3 -(-
fluorophenyl)methyl]-6,7-
dihydro-5H-pyrrolo[ 1,2-
b]pyridazine-2,4-dione 

(4aR)-4a-Ethyl-l -[(3-
fluorophenyl)methyl]-4-
hydroxy-N-[5-methyl-2-
(trifluoromethyl)furan-3-
yl]-2-oxo-6,7-dihydro-5H-
pyrrolo [ 1,2-b]pyridazine-
3-carboxamide 

SQD-AA05 0.96 

SQD-AA05 1.22 

291 

482 

[0455] <Example 10> 

(4aR)-l-[(2,3-Difluorophenyl)methyl]-4a-ethyl-4-hydroxy-N-[5-methyI-2-

(trifluoromethyl)furan-3-yI]-2-oxo-6,7-dihydro-5H-pyrroIo[l,2-b]pyridazine-3-carboxamide 

By carrying out operations similar to those of First to Third Steps of Example 1, the 

compounds described in the following Table were synthesized from (R)-2-ethyl-pyrrolidine-

2-carboxylic acid ethyl ester hydrochloride and 2,3-difluorobenzaldehyde. 

[0456] 
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[Table 10] 

Structure Compound name 

(R)-1 -[(2,3 -Difluoro-
benzylidene)-amino]-2-
ethyl-pyrrolidine-2-
carboxylic acid ethyl ester 

Analysis 
condition 

HPLC Retention 
time (min) 

SQD-AA05 1.08 

J"^0 SQD-AA05 0.89 

SQD-AA05 1.20 

m/z 

283 

295 

500 

(4aR)-l-[(2,3-
Difluorophenyl)methyl]-
4a-ethyl-6,7-dihydro-5H-
pyrrolof 1,2-b]pyridazine-
2,4-dione 

(4aR)-l-[(2,3-
Difluoropheny l)methyl] -
4a-ethyl-4-hydroxy-N-[5-
methyl-2-
(trifluoromethyl)foran-3 -
yl]-2-oxo-6,7-dihydro-5H-
pyrrolo[ 1,2-b]pyridazine-
3-carboxamide 

[0457] <Example 11 > 

(4aR)-l-[(3-FluorophenyI)methyl]-4-hydroxy-N-[5-methyl-2-(trifluoromethyl)fiiran-

3-yl]-2-oxo-4a-propyl-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide 

By carrying out operations similar to those of First to Third Steps of Example 1, the 

compounds described in the following Table were synthesized from (R)-2-methyl-

pyrrolidine-2-carboxylic acid ethyl ester hydrochloride and 3-fluorobenzaldehyde. 

[0458] 
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[Table 11] 

Structure Analysis 
condition 

HPLC Retention 
time (min) m/z 

SQD-AA05 1.16 

SQD-AA05 0.99 

SQD-AA05 1.22 

307 

305 

Compound name 

(R)-l-[(3-Fluoro-
benzylidene)-amino]-2-
propyl-pyrrolidine-2-
carboxylic acid ethyl 
ester 

(4aR)-l-[(3-
FIuorophenyl)methyl]-
4a-propyl-6,7-dihydro-
5H-pyrrolo[l,2-
b]pyridazine-2,4-dione 

(4aR)-l-[(3-
Fluorophenyl)methyl]-4-
hydroxy-N-[5-methyl-2-
(trifluoromethyl)furan-3 -
yl]-2-0X0'4a-pr0pyl-6,7-
dihydro-5H-pyrrolo[l ,2-
b]pyridazine-3-
carboxamide 

[0459] <Example 12> 

C4aRV 1 -[(2.3 -DifluorophenvDmethvll-4-hvdroxv-N- f 5 -methvl-2-

Ctrifluoromethvlv)furan-3-vl1-2-oxo-4a-propvl-6.7-dihvdro-5H-pvrrolon.2-blpvrida2ine-3-

carboxamide 

By carrying out operations similar to those of First to Third Steps of Example 1, the 

compounds described in the following Table were synthesized from (R)-2-propyl-

pyrrolidine-2-carboxylic acid ethyl ester hydrochloride and 2,3-difluorobenzaldehyde. 

[0460] 

496 
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[Table 12] 

Structure 

a 
Compound name 

(R)-1 -[(2,3-Difluoro-
benzylidene)-amino]-2-
propyl-pyrrolidine-2-
carboxylic acid ethyl ester 

Analysis 
condition 

HPLC Retention 
time (min) 

SQD-AA05 1.25 

m/z 

325 

323 

514 

(4aR)-l-[(2,3-
Difluorophenyl)methyl]-
4a-propyl-6,7-dihydro-5H- SQD-AA05 1.03 
pyrrolofl ,2-b]pyridazine-
2,4-dione 

(4aR)-l-[(2,3-
Difluorophenyl)methyl-]-
4-hydroxy-N-[5-methyl-2-
(tnfluoromethyl)&ran-3- L23 
yl]-2-oxo-4a-propyl-6,7- x 

dihydro-5H-pyrrolo[l ,2-
b]pyridazine-3-
carboxamide 

[0461] <Example 13> 

6-[[2,3-Difluoro-4-[2-[2-methoxyethyl(niethyl)amino]ethoxy]phenyl]methyl]-9-

hydroxy-5-methyl-7-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-

yl]phenyl]-5,6-diazaspiro[3.5]non-8-ene-8-carboxamide 

First Step 

2.3-Difluoro-l-["2-r2-methoxvethvlCmethvl)aminolethoxvlbenzene 

[0462] [Formula 3 6] 

[0463] 2,3-Difluoro-l-[2-chloroethoxy]benzene (4.20 g, 22.0 mmol) was dissolved in N,N-

dimethylformamide (32.9 mL), N-(2-methoxyethyl)-N-methylamine (4.35 g, 48.8 mmol), 

potassium iodide (6.08 g, 36.6 mmol), and tripotassium phosphate (7.77 g, 36.6 mmol) were 

added at 25°C, and the mixture was stirred under nitrogen atmosphere at 100°C for 2 hours. 
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After the reaction mixture was cooled to 25°C, water (47.0 mL) was added, and the resultant 

was extracted with isopropyl acetate (47.0 mL). 1 N hydrochloric acid (47.0 mL) was 

added to the organic layer for extraction, a 5 N aqueous sodium hydroxide solution (14.1 mL) 

was added to the obtained aqueous solution for basification, and the mixture was extracted 

with isopropyl acetate (47.0 mL). The organic layer was concentrated at reduced pressure 

to obtain the title compound (5.15 g, 95%). 

[0464] ^-NMR (DMSO-D6) 8: 7.16-7.10 (1H, m), 7.06-7.03 (1H, m), 6.99-6.96 (1H, m), 

4.15 (2H, t, J = 5.7 Hz), 3.41 (2H, t, J = 6.0 Hz), 3.22 (3H, s), 2.78 (2H, t, J = 6.0 Hz), 2.59 

(2H, t, J = 6.0 Hz), 2.28 (3H, s). 

[0465] Second Step 

2.3-Difluoro-4-r2-r2-methoxvethvl(methvDaminolethoxv1benzaldehvde 

[0466] [Formula 37] 

[0467] N,N-Diisopropylamine (5.92 mL) was dissolved in tetrahydrofuran (62.6 mL), and a 

solution of n-butyllithium in hexane (1.6 M, 26.2 mL, 41.9 mmol) was added dropwise 

at -20°C. After the mixture was stirred at -20°C for 30 minutes, it was cooled to -50°C, and 

a solution of 2,3-difluoro-l-[2-[2-methoxyethyl(methyl)amino]ethoxy]benzene (5.15 g, 

21.0 mmol) in tetrahydrofuran (21.0 mL) was added dropwise. After the mixture was 

stirred at -40°C for 2 hours, N,N-dimethylformamide (4.94 mL) was added, and the mixture 

was stirred for 30 minutes. After the reaction mixture was heated to -15°C, a solution of 

acetic acid (7.31 mL) in water (26.1 mL) and toluene (15.7 mL) were added for liquid-liquid 

extraction. The organic layer was concentrated at reduced pressure, and the resultant 

residue was purified by column chromatography on silica gel (ethyl 

acetate/hexane/triethylamine) to obtain the title compound (2.90 g, 50%). 

[0468] ]H-NMR (DMSO-D6) 5: 10.04 (1H, s), 7.69-7.64 (1H, m), 7.27-7.24 (1H, m), 4.28 

O 
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(2H, t, J = 5.7 Hz), 3.41 (2H, t, J = 6.0 Hz), 3.22 (3H, s), 2.81 (2H, t, J = 5.7 Hz), 2.60 (2H, t, 

J = 6.0 Hz), 2.28 (3H, s). 

[0469] Third Step 

Methyl l-nYE>23-difluoro-4-F2-r2-

rmethoxvethvirmethynamino]ethoxv1phenvllmethylideneaminr>]-methvlaminolcvclobutane-

1-carboxvlate 

[0470] [Formula 38] 

[0471] Methyl l-(methylamino)cyclobutanecarboxylate paratoluenesulfonate (1.75 g, 

5.54 mmol) (see Reference Example 86) was dissolved in acetic acid (1.60 mL, 27.7 mmol) 

and water (9.0 mL), a solution of sodium nitrite (0.45 g, 6.59 mmol) dissolved in water 

(1.00 mL) was added at 25°C, and the mixture was stirred under nitrogen atmosphere for 30 

minutes. Ethyl acetate (3.50 mL) and sodium chloride (1.00 g) were added to the reaction 

mixture, and the organic layer after liquid-liquid extraction was washed with a 15% aqueous 

dipotassium hydrogenphosphate solution. Methanol (10.0 mL) was added to the organic 

layer after the washing, and 12 N hydrochloric acid (3.60 mL) was added at -10°C. Zinc 

dust (0.73 g, 11.1 mmol) was added to the reaction mixture at -30°C, and the mixture was 

stirred for 1 hour. A 28% aqueous ammonia (3.66 mL) was added to the reaction mixture, a 

solution of 2,3-difluoro-4-[2-[2-methoxyethyl(methyl)arnino]ethoxy]benzaldehyde (1.00 g, 

3.66 mmol) in ethyl acetate (2.75 mL) was added at 0°C, and the mixture was stirred for 30 

minutes. After the reaction mixture was concentrated, ethyl acetate and a 15% aqueous 

potassium dihydrogenphosphate solution were added for liquid-liquid extraction, and 

- subsequently, the organic layer was washed with a 15% aqueous sodium hydrogen sulfite 

O 
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solution and a 15% aqueous dipotassium hydrogenphosphate solution. The organic layer 

was concentrated at reduced pressure, and the resultant residue was purified by column 

chromatography on silica gel (ethyl acetate/methanol) to obtain the title compound (1.07 g, 

70%). 

[0472] LCMS: m/z 414[M+H]+ 

[0473] HPLC retention time: 0.65 minutes (SQD-TFA05) 

[0474] Fourth Step 

Methvl l-rrr2.3-difluoro-4-r2-r2-
methoxvethvl('methvl')amino1ethoxv1phenvl1methvl-r3-oxo-3-|"4"CtrifluoromethvlV2-{"6-

(trifluoromethvDpvrimidin-4-vl]anilinolpropanovllarnino1-methvlamino~lcyclobutane-l-

carboxvlate 

[0475] [Formula 39] 

[0476] Methvl l-rrffiU2.3-difluoro-4-r2-r2-
methoxvethvl('methvnaminolethoxvlphenvllmethvlideneaminol-methvlaminolcvclobutane-

1-carboxvlate (1.00 g, 2.42 mmol) was dissolved in ethyl acetate (8.1 mL), methanesulfonic 

acid (1.18 mL, 18.1 mmol) was added at 0°C, and the mixture was stirred under nitrogen 

atmosphere for 10 minutes. 5-Ethyl-2-methylpyridine borane (0.72 mL, 4.84 mmol) was 

added to the reaction mixture at 0°C, and the mixture was stirred under nitrogen atmosphere 

for 30 minutes. After methanol (0.81 mL) was added to the reaction mixture at 0°C, a 5 M 

aqueous sodium hydroxide solution (2.44 mL) was added, and the mixture was stirred at 0°C 

for 1 hour. A 25% aqueous tripotassium phosphate solution was added to the reaction 

mixture for liquid-liquid extraction. The organic layer was washed with a 15% aqueous 

sodium chloride solution, and the resultant was concentrated at reduced pressure to obtain 
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methyl l-[[[2,3-difluoro-4-[2-[2-methoxyethyl(methyl)amino]ethoxy]phenyl]methylamino]-

methylamino]cyclobutane-l-carboxylate as a crude product. 

[0477] The obtained crude product and 3-oxo-3-[4-(trifluoromethyl)-2-[6-

(trifIuoromethyl)pyrimidin-4-yl]anilino]propanoate (Reference Example 82) (1.05 g, 

2.66 mmol) were dissolved in ethyl acetate (8.00 mL) and N,N-dimethylformamide 

(4.00 mL), pyridine (1.00 mL) and 2,4,6-tripropyl-l,3,5,2,4,6-trioxatriphosphinane 2,4,6-

trioxide (a 1.7 M ethyl acetate solution, 2.85 mL, 4.84 mmol) were added at -10°C, and the 

mixture was stirred under nitrogen atmosphere for 30 minutes. A 10% aqueous sodium 

chloride solution was added to the reaction mixture for liquid-liquid extraction. The organic 

layer was washed with a 15% aqueous dipotassium hydrogenphosphate solution, and the 

resultant was concentrated at reduced pressure. The resultant residue was purified by 

column chromatography on silica gel (ethyl acetate/methanol) to obtain the title compound 

(1.90 g, 97%). 

[0478] LCMS: m/z 791[M+H]+ 

[0479] HPLC retention time: 0.81 minutes (SQD-TFA05) 

[0480] Fifth Step 

6-rr2.3-Difluoro-4-r2-r2-methoxvethvlCmethvI')amino1ethoxvlbenzyl]-9-hvdroxv-5-

methvl-7-oxo-N-r4-(trifluoromethvlV2-r6-Ctrifiuoromethvl1pvrimidin-4-vl1phenvl1-5,6-

diazaspiror3.51non-8-ene-8-carboxamide 

[0481 ] [Formula 40] 

[0482] Methyl l-[[[2,3-Difluoro-4-[2-[2-

methoxyethyl(methyl)amino]ethoxy]phenyl]methyl-[3-oxo-3[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]anilino]propanoyl]amino]-methylamino]cyclobutane-l-



carboxylate (2.06 g, 2.60 mmol) was suspended in isopropanol (28.8 mL), potassium 

carbonate (718 mg, 5.20 mmol) was added, and the mixture was stirred under nitrogen 

atmosphere at 50°C for 8 hours. After the reaction mixture was concentrated, 1 M 

hydrochloric acid (2.60 mL, 2.60 mmol) was added, and the resultant was extracted with 

ethyl acetate. After the organic layer was washed with a 10% aqueous potassium 

dihydrogenphosphate solution and a 10% aqueous sodium chloride solution, the organic layer 

was concentrated. The resultant residue was purified by column chromatography on silica 

gel (ethyl acetate/methanol) to obtain the title compound (1.72 g, 87%). 

[0483] Although tautomers of the title compound exist, isomers may be observed in some 

cases and not in other cases according to the type of the solvent for measurement. For 

example, *H-NMR and 13C-NMR of major tautomers (chloroform-D) are as follows. 

[0484] LCMS: m/z 759[M+H]+ 

[0485] HPLC retention time: 0.91 minutes (SQD-TFA05) 

[0486] 'H-NMR (CDC13) 8: 16.57 (IH, s), 12.81 (IH, s), 9.61 (IH, s), 8.50 (IH, d J= 

8.7 Hz), 7.95 (IH, s), 7.90 (IH, d, J= 1.6 Hz), 7.80 (IH, dd, J= 8.7, 1.6 Hz), 7.01 (IH, ddd, 

J= 9.1, 7.2,1.8 Hz), 6.72 (IH, ddd, J= 8.7, 7.2, 1.3 Hz), 5.08-5.03 (IH, m), 4.19-4.16 (IH, 

m), 4.19-4.16 (IH, m), 3.54-3.51 (2H, m), 3.37 (3H, s), 2.93 (2H, brs), 2.73 (2H, brs), 2.56 

(IH, m), 2.43 (3H, brs), 2.41 (3H, s), 1.86 (IH, m), 1.84 (IH, m), 1.82 (IH, m), 1.71 (IH, m), 

1.58 (lH,m). 

[0487] 13C-NMR (CDC13) 5: 186.1 (qC), 169.8 (qC), 165.7 (qC), 162.8 (qC), 159.3 (CH), 

156.6 (qC, q, JCF= 36.3 Hz), 150.4 (qC, dd, JCF= 248.4,10.5 Hz), 147.9 (qC), 141.1 (qC, dd, 

7^=248.0, 15.0 Hz), 138.8 (qC), 128.3 (CH, q,JCF=33 Hz), 127.8 (qC), 127.1 (CH), 

126.9 (qC, q, 7^=33.6 Hz), 125.1 (CH), 124.7 (CH), 123.6 (qC, q,JCf = 271.8 Hz), 120.5 

(qC, %JCF = 275.4 Hz), 117.9 (qC, d>JCF= 11.8 Hz), 115.9 (CH), 109.2 (CH, s), 92.3 (qC), 

70.5 (CH2), 68.1 (CH2), 64.1 (qC), 58.9 (CH3), 57.4 (CH2), 56.3 (CH2), 43.4 (CH3), 41.5 

(CH2), 35.0 (CH3), 32.4 (CH2), 24.4 (CH2), 13.4 (CH2). 

[0488] <Example 14> 

7-[[2,3-Difluoro-4-[2-[2-methoxyethyl(methyl)amino]ethoxy]phenyl]methyl]-10-
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hydroxy-6-methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4' 

yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide 

Methvl l-rr(EV2.3-rdifluoro-4-r2-r2-
methoxvethvlfmethvDaminolethoxvlphenvllmethvlideneaminol-methvlaminolcvclopentane-

1-carboxvlate 

[0489] [Formula 41] 

[0490] Methyl l-(methylamino)cyclopentanecarboxylate paratoluenesulfonate (3.60 g, 

10.9 mmol) (see Reference Example 88) was dissolved in acetic acid (3.10 mL, 54.2 mmol) 

and water (18.0 mL), a solution of sodium nitrite (0.91 g, 13.2 mmol) dissolved in water 

(2.00 mL) was added at 25°C, and the mixture was stirred under nitrogen atmosphere for 30 

minutes. Ethyl acetate (7.00 mL) and sodium chloride (2.00 g) were added to the reaction 

mixture, and the organic layer after liquid-liquid extraction was washed with a 15% aqueous 

dipotassium hydrogenphosphate solution. Methanol (20.0 mL) was added to the organic 

layer after the washing, and 12 N hydrochloric acid (7.30 mL) was added at -10°C. Zinc 

dust (1.44 g, 22.0 mmol) was added to the reaction mixture at -30°C, and the mixture was 

stirred for 1 hour. 28% aqueous ammonia (7.30 mL) was added to the reaction mixture, a 

solution of 2,3-difluon>4-[2-[2-methoxyethyI(methyl)amino]ethoxy]benzaldehyde (2.00 g, 

7.30 mmol) (Second Step of Example 13) in ethyl acetate (5.40 mL) was added at 0°C, and 

the mixture was stirred for 30 minutes. After the reaction mixture was concentrated, ethyl 

acetate and a 15% aqueous potassium dihydrogenphosphate solution were added for liquid-

liquid extraction, and subsequently, the organic layer was washed with a 15% aqueous 

First Step 

O 
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sodium hydrogen sulfite solution and a 15% aqueous dipotassium hydrogenphosphate 

solution. The organic layer was concentrated at reduced pressure, and the resultant residue 

was purified by column chromatography on silica gel (ethyl acetate/methanol) to obtain the 

title compound (2.82 g, 90%). 

[0491] LCMS: m/z 428[M+H]+ 

[0492] HPLC retention time: 0.61 minutes (SQD-FA05) 

[0493] Second Step 

Methvl l-[T|"2.3-difluoro-4-r2-|"2-

methoxvethvl( methvl^aminolethoxvlpheny Hmethvl-I" 3 -oxo-3-[ 4-f trifiuoromethyl V2-f 6-

rtrifluoromethvl')pvrimidin-4-vl1anilino1propanovl]amino]-methvlaminolcvclopentane-l-

carboxvlate 

[0494] [Formula 42] 

[0495] Methyl l-riYEVr2.3-difluoro-4-r2-r2-
methoxyethvKmethvDaminolethoxylphenvllmethvlideneaminol-methvlaminolcvclopentane-

1-carboxvlate (1.00 g, 2.34 mmol) was dissolved in ethyl acetate (10.0 mL), methanesulfonic 

acid (1.14 mL, 17.6 mmol) was added at 0°C, and the mixture was stirred under nitrogen 

atmosphere for 10 minutes. 5-Ethyl-2-methylpyridine borane (0.70 mL, 4.70 mmol) was 

added to the reaction mixture at 0°C, and the mixture was stirred under nitrogen atmosphere 

for 30 minutes. After methanol (1.00 mL) was added to the reaction mixture at 0°C, a 5 M 

aqueous sodium hydroxide solution (3.00 mL) was added, and the mixture was stirred at 0°C 

for 1 hour. A 25% aqueous tripotassium phosphate solution was added to the reaction 

mixture for liquid-liquid extraction. The organic layer was washed with a 15% aqueous 

sodium chloride solution, and the resultant was concentrated at reduced pressure-to obtain 
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methyl l-[[[2,3-difluoro-4-[2-[2-methoxyethyl(methyl)amino]ethoxy]phenyl]methylamino]-

methylamino]cyclopentane-l-carboxy late as a crude product. 

[0496] The obtained crude product and 3-oxo-3-[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]anilino]propanoate (1.00 g, 2.54 mmol) were dissolved in 

ethyl acetate (8.00 mL) and N,N-dimethyIformamide (4.00 mL), and then pyridine (1.00 mL) 

and 2,4,6-tripropyl-l,3,5,2,4,6-trioxatriphosphinane 2,4,6-trioxide (a 1.7 M ethyl acetate 

solution, 2.75 mL, 4.68 mmol) were added at -10°C, and the mixture was stirred under 

nitrogen atmosphere for 30 minutes. A 10% aqueous sodium chloride solution was added to 

the reaction mixture for liquid-liquid extraction. The organic layer was washed with a 15% 

aqueous dipotassium hydrogenphosphate solution, and the resultant was concentrated at 

reduced pressure. The resultant residue was purified by column chromatography on silica 

gel (ethyl acetate/methanol) to obtain the title compound (1.82 g, 97%). 

[0497] LCMS: m/z 805[M+H]+ 

[0498] HPLC retention time: 0.74 minutes (SQD-FA05) 

[0499] Third Step 

7-rr2.3-Difluoro-4-r2-r2-methoxvethvlf'methvl1amino]ethoxv1phenvl1methvl1-10-

hvdroxv-6-methyl-8-oxQ"N-r4-rtrifluoromethvl')-2-r6-(trifluoromethvr)pvrimidin-4-

vllphenvH-6.7-diazaspiror4.51dec-9-ene-9-carboxamide 

[0500] [Formula 43] 

[0501] Methyl l-[[[2,3-difluoro-4-[2-[2-

methoxyethyl(methyl)amino]ethoxy]phenyl]methyl-[3-oxo-3-[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]anilino]propanoyl]amino]-methylamino]cyclopentane-l-

carboxylate (500 mg, 0.62 mmol) was suspended in isopropanol (7.00 mL), potassium 
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carbonate (175 mg, 1.27 mmol) was added, and the mixture was stirred under nitrogen 

atmosphere at 60°C for 8 hours. After the reaction mixture was concentrated, 1 M 

hydrochloric acid (1.24 mL, 1.24 mmol) was added, and the mixture was extracted with ethyl 

acetate. After the organic layer was washed with a 10% aqueous potassium 

dihydrogenphosphate solution and a 10% aqueous sodium chloride solution, the organic layer 

was concentrated. The resultant residue was purified by column chromatography on silica 

gel (ethyl acetate/methanol) to obtain the title compound (432 mg, 90%). 

[0502] Although tautomers of the title compound exist, isomers may be observed in some 

cases and not in other cases according to the type of the solvent for measurement. For 

example, !H-NMR and I3C-NMR of major tautomers (chloroform-D) are as follows. 

[0503] LCMS: m/z 773[M+H]+ 

[0504] HPLC retention time: 0.95 minutes (SQD-FA05) 

[0505] 'H-NMR (CDC13) 6: 16.55 (IH, s), 12.83 (IH, s), 9.62 (IH, s), 8.49 (IH, d, J= 

8.7 Hz), 7.96 (IH, d, J= 1.2 Hz), 7.90 (IH, d, J= 1.6 Hz), 7.79 (IH, dd,7= 8.7, 2.0 Hz), 

7.04 (IH, dd, 7.4, 7.4 Hz), 6.73 (IH, dd, 7= 7.4, 7.4 Hz), 5.05 (IH, d, J= 14.2 Hz), 4.19-

4.18 (IH, m), 4.19 (2H, brs), 3.55 (2H, brs), 3.37 (3H, s), 2.96 (2H, s), 2.76 (2H, s), 2.48 (3H, 

s), 2.45 (3H, s), 2.15 (IH, m), 1.74 (2H, m), 1.57 (IH, m), 1.50 (IH, m), 1.45 (2H, m), 1.30 

(IH, m). 

[0506] 13C-NMR (CDC13) 8: 187.8 (qC), 169.9 (qC), 165.7 (qC), 163.1 (qC), 159.3 (CH), 

156.6 (qC, q, J= 36.3 Hz), 150.4 (qC, dd, JCF = 248.6, 10.6 Hz), 147.9 (qC), 141.1 (qC, dd, 

JCF = 248.3, 14.7 Hz), 138.8 (qC), 128.3 (CH), 127.8 (qC), 127.1 (CH), 126.9 (qC, q,JCF = 

33.4 Hz), 125.5 (CH), 124.7 (CH), 123.6 (qC, q, JCF = 272.1 Hz), 120.5 (qC, q, JCF = 

275.4 Hz), 117.6 (qC, q, JCF= 12.7 Hz), 116.0 (CH), 109.3 (CH), 93.1 (qC), 71.4 (qC), 70.4 

(CH2), 68.0 (CH2), 58.9 (CH3), 57.3 (CH2), 56.3 (CH2), 43.3 (CH3), 41.6 (CH2), 37.6 (CH2), 

36.8 (CH3), 31.4 (CH2), 24.8 (CH2), 23.3 (CH2). 

[0507] <Example 15> 

^4aRVl-rC3-Fluorophenvl')methvll-4-hvdroxv-N-[5-methvl-2-(>trifluoromethvl')furan-

3-vll-2-oxo-5.6.7.8-tetrahvdro-4aH-Pvridofl.2-b1pvridazine-3-carhoxamide 
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First Step 

fRVPiperidine-2-carboxvlic acid methvl ester hydrochloride 

[0508] [Formula 44] 
O 

H-CI 

[0509] (R)-Piperidine-2-carboxylic acid (300 mg, 2.32 mmol) was dissolved in methanol 

(4.64 mL), thionyl chloride (0.508 mL, 6.97 mmol) was added dropwise at 0°C, and the 

mixture was stirred at 50°C for 18 hours. The reaction mixture was concentrated at reduced 

pressure, and toluene was added for azeotropic removal to obtain the title compound as a 

crude product. 

[0510] Second Step 

In a similar manner to First to Third Steps of Example 1, the compounds described 

in the following Table were synthesized from the obtained (R)-piperidine-2-carboxylic acid 

methyl ester hydrochloride and 3-fluoro-benzaldehyde. 

[0511] 
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[Table 13] 

Structure 
o 

0' 

N 

Compound name 

(R>l-[(3-Fluoro-
benzylidene)-amino]-
piperidine-2-carboxylic 
acid methyl ester 

Analysis 
condition 

HPLC Retention 
time (min) 

SQD-AA05 1.02 

m/z 

265 

VN 0 SQD-AA05 0.90 

SQD-AA05 1.17 

[0512] 

277 

(4aR)-l-[(3-
Fluorophenyl)methyl] -
5,6,7,8-tetrahydro-4aH-
pyrido [ 1,2-b]pyridazine-
2,4-dione 

(4aR)-l-[(3-
Fluorophenyl)methyl]-4-
hydroxy-N-[5-methyl-2-
(trifluoromethyl)furan-3-
yl]-2-oxo-5,6,7,8-
tetrahydro-4aH-
pyrido [ 1,2-b]pyridazine-
3-carboxamide 

<Example 16> 

r4aSVl-rr3-Fluorophenvl')methvl]-4-hvdroxv-N-r5-methvl-2-(trifluoromethvlN)furan-

468 

3-vl1-2-oxo-5.6.7,8-tetrahvdro-4aH»Pvridon.2-b1pvridazine-3-carboxamide 

In a similar manner to First to Third Steps of Example 1, the compounds described 

in the following Table were synthesized from (S)-piperidine-2-carboxylic acid methyl ester 

hydrochloride and 3-fluoro-benzaldehyde. 

[0513] 
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[Table 14] 
04__ . f-, t Analysis HPLC Retention , Structure Compound name . . . . . m/z condition time (mm) 

(S)-l-[(3-Fluoro-
Os, benzylidene)-amino]-

piperidine-2-carboxylic 
acid methyl ester 

SQD-AA05 1.03 265 

(4aS)-l-[(3-
fX Fluorophenyl)methyl]-

0 5,6,7)8-tetrahydro-4aH- SQD-AA05 0.91 277 
pyrido[l ,2-b]pyridazine]-
2,4-dione 

(4aS)-l-[(3-
Fluorophenyl)methyl]-4-
hydroxy-N-[5-methyl-2-

o H (trifluoromethyl)furan-3-

OH o 

F F no < no SQD-AA05 1.16 468 yl]-2-oxo-5,6,7,8- x 

tetrahydro-4aH-
pyrido [ 1,2-b]pyridazine-
3-carboxamide 

[0514] <Example 17> 

f4aSVl-rf5.6-Difluoro-lH-indol-7-vDmethvl]-4-hvdroxv-N-f5-methvl-2-

(trifluoromethvDftiran-3-vll-2-oxo-5.6.7.8-tetrahvdro-4aH-pvridon.2"b1pvridazine-3-

carboxamide 

In a similar manner to First to Third Steps of Example 1, the compounds described 

in the following Table were synthesized from (S)-piperidine-2-carboxylic acid methyl ester 

hydrochloride and 5,6-difluoro-lH-indoIe-7-carbaldehyde. 

[0515] 
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[Table 15] 

Structure Analysis 
condition 

HPLC Retention 
time (min) m/z 

c£ 
SQD-AA05 1.03 323 

<^NH 

SN 0 SQD-AA05 1.00 334 

w /r*\" 

Compound name 

(S)-1 -[(5,6-Difluoro-1H-
indol-7-ylmethylene)-
amino]-piperidine-2-
carboxylic acid methyl 
ester 

(4aS)-1 - [(5,6-Difluoro-
lH-indoI-7-yl)methyl]-
5,6,7,8-tetrahydro-4aH-
pyrido[l ,2-b]pyridazine-
2,4-dione 
(4aS)-l-[(5,6-Difluoro-
lH-indol-7-yl)methyl]-4-
hydroxy-N-[5-methyl-2-
(trifluoromethyl)furan-3-
yl]-2-oxo-5,6,7,8-
tetrahydro-4aH-
pyrido[l ,2-b]pyridazine-
3-carboxamide 

[0516] <ExampIe 18> 

1-rr3-Fluorophenvl')methvll-4-hvdroxv-4a-methvl-N-r5-methYl-2-

(trifluorometh.vDfiiran-3-vl1-2-oxo-5A7.8-tetrahvdropvridolT.2-b~lpvridazine-3-carboxamide 

First Step 

2-Methvl-piperidine-2-carboxvlic acid methvl ester hydrochloride 

[0517] [Formula 45] 
O 

SQD-AA05 1.16 525 

H-CI 

[0518] In a similar manner to First Step of Example 4, the title compound was obtained 

from 2-methyl-piperidine-ls2-dicarboxylic acid 1-tert-butyl ester as a crude product. 

[0519] Second Step 

In a similar manner to First to Third Steps of Example 1, the compounds described 

in the following Table were synthesized from the obtained 2-methyl-piperidine-2-carboxylic 

acid methyl ester hydrochloride and 3-fluoro-benzaldehyde. 
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[0520] [Table 16] 

Structure Analysis 
condition 

HPLC Retention 
time (min) m/z 

SQD-AA05 1.07 279 

VN O ZQ-01 2.53 291 

OH 0 

cK SQD-AA05 1.18 482 

Compound name 

1 -[(3-Fluoro-benzylidene)-
amino]-2-methyl-
piperidine-2-carboxylic 
acid methyl ester 

l-[(3-
Fluorophenyl)methyl] -4a-
methyl-5,6,7,8-
tetrahydropyrido [ 1,2-
b]pyridazine-2,4-dione 

1-1(3-
Fluorophenyl)methyI]-4-
hydroxy-4a-methyl-N-[5-
methyl-2-
(trifluoromethyl)furan-3 -
yl]-2-oxo-5s6,7,8-
tetrahydropyrido [ 1,2-
b]pyridazine-3-
carboxamide 

[0521] <Example 19> 

1-[2,3-(Difluorophenvl')methvn-4a-ethvl-4-hvdroxv-N-l5-methvl-2-

(trifluoromethyl')furan-3-yll-2-oxo-5.6.7.8-tetrahvdroPvridorL2-blpvridazine-3-carboxamide 

First Step 

2-Ethvl-piperidine-2-carboxvlic acid methvl ester hydrochloride 

[0522] [Formula 46] a1--
H-CI 

[0523] In a similar manner to First Step of Example 6, the title compound was obtained 

from 2-ethyl-piperidine-2-carboxylic acid hydrochloride as a crude product. 

[0524] Second Step 

In a similar manner to First to Third Steps of Example 1, the compounds described 

in the following Table were synthesized from the obtained 2-ethyl-piperidine-2-carboxylic 
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acid methyl ester hydrochloride and 2,3-difluoro-benzaldehyde. 

[0525] [Table 17] 

Compound name Structure 

c?--
Analysis 
condition 

HPLC Retention 
time (min) m/z 

SQD-AA05 1.16 311 

SQD-AA05 1.00 323 

514 

l-{[l-(2,3-Difluoro-
phenyl)-met-(Z)-ylidene] -
amino }-2-ethyl-
piperidine-2-carboxylic 
acid methyl ester 

l-[(2,3-
Difluorophenyl)methy 1] -
4a-ethyl-5,6,7,8-
tetrahydropyrido[l ,2-
b]pyridazine-2,4-dione 

l-[(2,3-
Difluorophenyl)methyl] -
4a-ethyl-4-hydroxy-N~[5-
methyl-2-
(trifluoromethyl)fiiran-3-
yl]-2-oxo-5,6,7,8-
tetrahydropyrido[ 1,2-
b]pyridazine-3-
carboxamide 

[0526] <Example 20> 

f4aS.5S.8RVl-(r3-FluorobenzvIV4-hvdroxv-N-t'5-methvl-2-('trifluoromethvnfuran-3-

vl")-2-oxo-2.4a.5.6.7.8-hexahvdro-lH-5>8-methanopvrido[1.2-b1pvridazine-3-carboxamide 

First Step 

nS.3S.6RV2-Aza-bicvclor2.2.11heritane-3-carboxvlic acid methvl ester 

hydrochloride 

[0527] [Formula 47] 
O 

SQD-AA05 1.23 

H-CI 

[0528] (lR,3S,4S)-2-Aza-bicyclo[2.2.1]heptane-2,3-dicarboxyIic acid 2-tert-butyl ester 

(500 mg, 2.07 mmol) was dissolved in N,N-dimethylformamide (2.07 mL), cesium carbonate 

(1.01 g, 3.11 rranol) and iodomethane (0.155 mL, 2.49 mmol) were added, and the mixture 
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was stirred under nitrogen atmosphere at room temperature for 1 hour. 1 N hydrochloric 

acid was added to the reaction mixture, and the mixture was extracted with ethyl acetate. 

The organic layer was washed with water, a saturated sodium bicarbonate solution, a 10% 

aqueous sodium thiosulfate solution, and a brine, dried over sodium sulfate, filtered, and 

concentrated at reduced pressure to obtain (lR,3S,4S)-2-aza-bicyclo[2.2.1]heptane-2,3-

dicarboxylic acid 2-tert-butyl ester 3-methyl ester as a crude product. A solution of 

hydrogen chloride in 1,4-dioxane (4 M, 5.00 mL) was added to the obtained crude product, 

and the mixture was stirred under nitrogen atmosphere at room temperature for 1 hour. The 

reaction mixture was concentrated at reduced pressure, and toluene was added for azeotropic 

removal to obtain the title compound as a crude product. 

[0529] Second Step 

In a similar manner to First to Third Steps of Example 1, the compounds described 

in the following Table were synthesized from the obtained (1 S,3S,6R)-2-aza-

bicyclo[2.2.1]heptane-3-carboxylic acid methyl ester hydrochloride and 3-fluoro­

benzaldehyde. 

[0530] 
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[Table 18] 
. y—, j Analysis HPLC Retention , Structure Compound name ... . . . N m/z condition time (min) 

(lR,3S,4S)-2-[(3-Fluoro-
benzylidene)-amino]-2-
aza-bicyclo[2.2.1]heptane- SQD-AA05 1.02 277 

o 

% 

N^O SQD-AA05 0.90 289 

3-carboxylic acid methyl 
ester 

(4aS,5S,8R)-l-(3-
Fluorobenzyl)tetrahydro-
lH-5,8-
methanopyrido [ 1,2-
b]pyridazine-2,4(3H,4aH)-
dione 
(4aS,5S,8R)-l-(3-
Fluorobenzyl)-4-hydroxy-

H VH ft , N-(5-methyl-2-
(trifluoromethyl)furan-3 -
yl)-2-oxo-2,4a,5,6,7,8- SQD-AA05 1.17 480 
hexahydro-1 H-5,8-
methanopyrido[l ,2-
b]pyridazine-3-
carboxamide 

[0531] <Reference Example 1-1> 

r4aRVl-[(/2.3-Difluorophenvls)methvn-4-hvdroxv-4a-methvl-2-oxo-6.7-dihvdro-5H-

pvrrolofl.2-b"ipvridazine-3-carboxvlic acid 2-methvlpropvl ester 

[0532] [Formula 48] 
. OH _ 

N-^o 

[0533] First Step 

[0534] [Formula 49] 

CK -N O-
NH 
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[0535] (R)-l-((2,3-(Difluorobenzylidene)amino)-2-methylpyrrolidine-2-carboxylic acid 

methyl ester (1.31 g, 4.63 mmol) was dissolved in methanol (4.6 mL) and acetic acid 

(4.6 mL), cyano sodium borohydride (1.19 g, 18.98 mmol) was added, and the mixture was 

stirred at room temperature for 3 hours. A saturated aqueous sodium bicarbonate solution 

was added, and the mixture was extracted with ethyl acetate. The organic layer was washed 

with a brine, dried over anhydrous sodium sulfate, and filtered, and the solvent was distilled 

away at reduced pressure to obtain a crude product (1.34 g, 102%) of (R)-l-((2,3-

(difluorobenzyl)amino)-2-methylpyrrolidine-2-carboxylic acid methyl ester. 

[0536] Second Step 

[0537] [Formula 50] 

F 

[0538] (R)-l-((2,3-(Difluorobenzyl)amino)-2-methylpyrrolidine-2-carboxylic acid methyl 

ester (3.24 g, 11.39 mmol) and 3-butyloxy-3-propionic acid (2.19 g, 13.67 mmol) were 

dissolved in dichloromethane (17.7 mL), and then bromotri(pyrrolidin-l-yl)phosphonium 

hexafluorophosphate (6.9 g, 14.81 mmol) and triethylamine (6.37 mL, 45.6 mmol) were 

added, and the mixture was stirred at room temperature for 30 minutes. Dichloromethane 

and 1 N hydrochloric acid were added to the reaction mixture, and the mixture was stirred at 

room temperature for 10 minutes. The organic layer was separated and concentrated at 

reduced pressure. The resultant residue was purified by column chromatography on silica 

gel (hexane/ethyl acetate) to obtain (R)-l-(N-(2,3-difluorobenzyl)-3-isobutoxy-3-

oxopropanamide)-2-methylpyrrolidine-2-carboxylic acid methyl ester (4.58 g, 94%). 

[0539] LCMS: m/z 427[M+H]+ 

HPLC retention time: 1.33 minutes (analysis condition SMD-TFA05) 

[0540] Third Step 
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(R)-l-(N-(2,3-Difluorobenzyl)-3-isobutoxy-3-oxopropanamide)-2-

methylpyrrolidine-2-carboxylic acid methyl ester (30.4 g, 71.2 mmol) was dissolved in N,N-

dimethylformamide (142 mL), cesium carbonate (69.6 g, 214 mmol) was added, and the 

mixture was stirred at 80°C for 1 hour. After the mixture was left to cool, it was 

concentrated at reduced pressure, 2 N hydrochloric acid was added, and the mixture was 

extracted with ethyl acetate. The organic layer was washed with water, dried over 

anhydrous magnesium sulfate, filtered, and concentrated at reduced pressure. The resultant 

residue was purified by column chromatography on silica gel (0-80% ethyl acetate/hexane) to 

obtain the title compound (25.33 g, 90%). 

[0541] LCMS: m/z 395[M+H]+ 

HPLC retention time: 1.05 minutes (analysis condition SQD-FA05) 

[0542] <Reference Example l-2> 

Methvl C4aRV4-hvdroxv-4a-methvl-2-oxo-l-pentvl-6.7-dihvdro-5H-pvrrolon.2-

blpvridazine-3 -carboxvlate 

[0543] [Formula 51] 

[0544] Normal-pentyl aldehyde (0.959 g, 11.1 mmol) was used as a reagent, and operations 

similar to those of First Step of Reference Example 1-1 were carried out to obtain (R)-l-

(pentylamino)-2-methylpyrrolidine-2-carboxylic acid methyl ester (1.73 g) as a crude product. 

The obtained hydrazine derivative was dissolved in tetrahydrofuran (14 mL), tripotassium 

phosphate (6.41 g, 30.2 mmol) and methyl 3-chloro-3-oxopropanoate (1.62 mL, 15.1 mmol) 

were added, and the mixture was stirred at room temperature overnight. Ethyl acetate 

(100 mL) was added to the reaction mixture, and after the organic layer was washed with 1 N 

hydrochloric acid, water, and a brine, it was dried over magnesium sulfate. After the 

resultant was filtered, the filtrate was concentrated at reduced pressure, and the residue was 
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purified by column chromatography on silica gel (hexane/ethyl acetate) to obtain (R)-l-(3-

methoxy-3-oxo-N-pentylpropanamide)-2-methylpyrrolidine-2-carboxylic acid methyl ester 

(1.84 g, 84%) as yellow oil. The obtained amide body (1.84 g, 5.59 mmol) was dissolved in 

N,N-dimethylformamide (25 mL), cesium carbonate (5.47 g, 16.8 mmol) was added, and the 

mixture was stirred at 80°C for 2 hours. After the reaction mixture was cooled to room 

temperature, ethyl acetate (50 mL) was added, and after the organic layer was washed with 

1 N hydrochloric acid, water, and a brine, it was dried over magnesium sulfate. After the 

resultant was filtered, the filtrate was concentrated at reduced pressure to obtain the title 

compound (1.84 g). 

[0545] LCMS: m/z 297[M+H]+ 

HPLC retention time: 1.22 minutes (analysis condition SMD-TFA05) 

[0546] <Reference Example 2> 

(RV2.5.5-Trimethvlt)vrrolidine-2-carbQxvlic methvl ester 

[0547] [Formula 52] 

[0550] 4-Chlorobenzaldehyde (0.736 g, 5.23 mmol) was added to a suspension of 2-amino 

propanoate tert-butyl ester (0.80 g, 5.51 mmol) and magnesium sulfate (0.66 g, 5.51 mmol) in 

dichloromethane (7.3 mL), and the mixture was stirred at room temperature for 2 days. The 

reaction mixture was filtered, and the obtained filtrate was concentrated at reduced pressure. 

The residue was dissolved in diethyl ether, washed with water and a brine, and the organic 

layer was dried over magnesium sulfate and filtered. The filtrate was concentrated at 

reduced pressure to obtain 2-((4-chlorobenzylidene)amino)propanoate tert-butyl ester 

[0548] First Step 

[0549] [Formula 53] 
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(1.29 g) as a crude product. 

[0551] Second Step 

[0552] [Formula 54] 

ci 

[0553] 2-((4-Chlorobenzylidene)amino)propanoate tert-butyl ester (2.18 g, 12.2 mmol) 

obtained in First Step and (S)-4,4-dibutyl-2,6-bis(3,4,5-trifluorophenyl)-4,5-dihydro-3H-

dinaphtho[7,6,l,2-cde]azepinium bromide (91 mg, 0.122 mmol) were dissolved in toluene 

(85 mL), and l-bromo-3-methyl-2-butene (1.71 mL, 14.61 mmol) and cesium hydroxide 

(9.13 g, 60.9 mmol) were added at 0°C. After the reaction mixture was stirred at 0°C for 4 

hours, water was added, and the mixture was extracted with dichloromethane. The organic 

layer was washed with a brine, dried over sodium sulfate, and filtered. The obtained filtrate 

was concentrated at reduced pressure to obtain (R)-2-((4-chlorobenzylidene)amino)-2,5-

dimethylhex-4-enoic acid tert-butyl ester as a crude product. 

[0554] Third Step 

[0555] [Formula 55] 

[0556] 1 N hydrochloric acid (97 mL, 97 mmol) was slowly added to a solution of (R)-2-

((4-chIorobenzylidene)amino)-2,5-dimethylhex-4-enoic acid tert-butyl ester (4.09 g, 

12.2 mmol) obtained in Second Step in diethyl ether (97 mL). The reaction mixture was 

intensely stirred at room temperature for 4 hours. The organic layer was separated, and the 

aqueous layer was washed with diethyl ether. After the aqueous layer was adjusted to pH 9, 

it was extracted with dichloromethane. The extracts were combined, dried, and filtered, and 

-the filtrate was concentrated at reduced pressure to obtain (R)-2-amino-2,5-dimethylhex-4-

o 
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enoic acid tert-butyl ester as a crude product. 

[0557] Fourth Step 

[0558] [Formula 56] 

[0559] (R)-2-Amino-2,5-dimethylhex-4-enoic acid tert-butyl ester (1.03 g, 4.83 mmol) 

obtained in Third Step was dissolved in dichloromethane (9.7 mL), p-toluenesulfonyl 

chloride (1.11 g, 5.79 mmol), triethylamine (0.81 mL, 5.79 mmol), and 4-

dimethylaminopyridine (5.90 mg, 0.048 mmol) were added, and the mixture was stirred at 

room temperature overnight. 1 N hydrochloric acid was added to the reaction mixture, and 

the mixture was extracted with dichloromethane. The extracts were combined, washed with 

a brine, dried over sodium sulfate, and filtered, and subsequently, the filtrate was 

concentrated at reduced pressure. The residue was purified by column chromatography on 

silica gel (hexane/ethyl acetate) to obtain (R)-2,5-dimethyl-2-(4~ 

methylphenylsulfonamide)hex-4-enoic acid tert-butyl ester (1.47 g, 83%) as yellow oil. 

[0560] LCMS: m/z 368[M+H]+ 

HPLC retention time: 1.40 minutes (analysis condition SMD-TFA05) 

[0561] Fifth Step 

[0562] [Formula 57] 

[0563] (R)-2,5-Dimethyl-2-(4-methylphenylsulfonamide)hex-4-enoic acid tert-butyl ester 

(1.47 g, 4.00 mmol) obtained in Fourth Step was dissolved in chloroform (16.0 mL), and the 

solution was cooled to 0°C. Trifluoromethanesulfonic acid (0.14 mL, 1.60 mmol) was 

added at 0°C, and the reaction mixture was stirred at 0°C for 1 hour and at room temperature 
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for 2 hours. A saturated sodium bicarbonate solution was added to the reaction mixture, and 

the mixture was extracted with dichloromethane. The extracts were combined, washed with 

a brine, and dried over sodium sulfate. After the resultant was filtered, the filtrate was 

concentrated at reduced pressure to obtain (R)-2,5,5-trimethyl-l-tosylpyrrolidine-2-

carboxylic acid as a crude product. 

[0564] Sixth Step 

[0565] [Formula 58] 

[0566] Iodomethane (2.99 mL, 4.80 mmol) was added to a suspension of (R)-2,5,5-

trimethyl-l-tosyIpyrrolidine-2-carboxylic acid (1.25 g, 4.00 mmol) obtained in Fifth Step and 

potassium carbonate (829 mg, 6.00 mmol) in N,N-dimethylformamide (16.0 mL). The 

reaction mixture was stirred at room temperature for 1 hour. 1 N hydrochloric acid was 

added, and the mixture was extracted with ethyl acetate. The extracts were combined, 

washed with a brine, and dried over sodium sulfate. After the resultant was filtered, the 

filtrate was concentrated at reduced pressure, and the residue was purified by column 

chromatography on silica gel (hexane/ethyl acetate) to obtain (R)-2,5,5-trimethyl-l-

tosylpyrrolidine-2-carboxylic acid methyl ester (1.24 g, 3.81 mmol) as a pale yellow solid. 

[0567] LCMS: m/z 326[M+H]+ 

HPLC retention time: 1.20 minutes (analysis condition SMD-TFA05) 

[0568] Seventh Step 

(R)-2,5,5-Trimethyl-l-tosylpyrrolidine-2-carboxylic acid methyl ester (1.24 g, 

3.81 mmol) obtained in Sixth Step was dissolved in methanol (38.1 mL), and magnesium 

(1.85 g, 76 mmol) was added. The reaction mixture was stirred at room temperature for 28 

hours. 1 N hydrochloric acid was added, and the aqueous layer was washed with 

dichloromethane. The water layer was adjusted to pH 9 and extracted with dichloromethane. 
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The extracts were combined, dried over sodium sulfate, and filtered. The filtrate was 

concentrated at reduced pressure to obtain the title compound (611 mg, 3.57 mmol) as 

colorless oil. 

[0569] 'H-NMR (CDC13) 6: 3.73 (3H, s), 2.36-2.30 (IH, m), 1.88-1.80 (IH, m), 1.69-1.53 

(2H, m), 1.39 (3H, s), 1.18 (3H, s), 1.17 (3H, s). 

[0570] <Reference Example 3> 

2.3-Difluoro-4-(2-morpholinoethoxv)benzaldehvde 

[0571] [Formula 59] 

[0574] 4-(2-Chloroethyl)morpholine hydrochloride (4.72 g, 25.4 mmol), cesium carbonate 

(18.8 g, 57.7 mmol), and tetrabutylammonium iodide (0.511 g, 1.38 mmol) were added to a 

solution of 2,3-difluorophenol (3.00 g, 23.1 mmol) in acetonitrile (46.1 mL), and the mixture 

was stirred at 65°C for 4 hours. After cooling to room temperature, the reaction mixture 

was filtered through a celite pad, and the filtrate was concentrated at reduced pressure. The 

residue was dissolved in ethyl acetate, washed with water, a 2 N aqueous sodium hydroxide 

solution, water, and a brine, and the organic layer was dried over sodium sulfate. After the 

resultant was filtered, the filtrate was concentrated at reduced pressure, and the residue was 

purified by column chromatography on silica gel (hexane/ethyl acetate) to obtain 4-(2-(2,3-

difluorophenoxy)ethyl)morpholine (5.60 g, 99%) as colorless oil. 

[0575] LCMS: m/z 244[M+H]+ 

HPLC retention time: 0.68 minutes (analysis condition SMD-TFA05) 

[0576] Second Step 

[0572] First Step 

[0573] [Formula 60] 
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A solution of 4-(2-(2,3-difluorophenoxy)ethyl)morpholine (1.00 g, 4.11 mmol) and 

N,NsN',N'-tetramethylethylenediamine (0.62 mL, 4.11 mmol) in tetrahydrofuran (13.7 mL) 

was cooled to -78°C, and n-butyllithium (2.14 mL, 5.34 mmol) was added. After the 

mixture was stirred at -78°C for 1 hour, N,N-dimethylformamide (0.35 mL, 4.52 mmol) was 

added at -78°C. The reaction mixture was slowly heated to -10°C, and the reaction was 

stopped with a saturated aqueous ammonium chloride solution. The aqueous layer was 

extracted with ethyl acetate, and the extracts were combined and washed with a brine, dried 

over sodium sulfate, and filtered. The filtrate was concentrated at reduced pressure, and the 

residue was purified by C18 reverse-phase column chromatography (acetonitrile/water) to 

obtain the title compound (758 mg, 68%) as yellow oil. 

[0577] LCMS: m/z 272[M+H]+ 

HPLC retention time: 0.62 minutes (analysis condition SMD-TFA05) 

[0578] <Reference Example 4> 

(4aRyi-rr23-Difluoro-4-(2-morpholin-4-vlethoxvipheiwrimethvl]-4-hvdrQxv-4a-

methvl-2-oxo-6.7-dihvdro-5H-Pvrrolor 1.2-blpvridazine-3-carboxvlic acid 2-methvlpropvl 

ester 

[0579] [Formula 61] 

[0580] First Step 

[0581] [Formula 62] 
o 
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[0582] 2,3-Difluoro-4-(2-morpholinoethoxy)benzaldehyde and methyl (R)-2-methyl-

pyrrolidine-2-carboxylic acid hydrochloride were used, and operations similar to those of 

First to Third Steps of Example 1 were carried out to synthesize methyl (2R)-l-[(E)-[2,3-

difluoro-4-(2-morphoIin-4-ylethoxy)phenyl]methyIideneamino]-2-methylpyrrolidine-2-

carboxylate. 

[0583] LCMS: m/z 412[M+H]+ 

HPLC retention time: 0.95 minutes (analysis condition SMD-TFA05) 

[0584] Second Step 

[0585] [Formula 63] 

[0586] (R)-l-((2,3-Difluoro-4-(2-morpholinoethoxy)benzylidene)amino)-2-

methylpyrrolidine-2-carboxylic acid methyl ester was used, and operations similar to those of 

First Step of Reference Example 1-1 were carried out to obtain (R)-l-((2,3-difluoro-4-(2-

morpholinoethoxy)benzyl)amino)-2-methylpyrrolidine-2-carboxylic acid methyl ester as a 

crude product. 

[0587] LCMS: m/z 414[M+H]+ 

HPLC retention time: 0.63 minutes (analysis condition SMD-TFA05) 

[0588] Third Step 

[0589] [Formula 64] 
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carboxylic acid methyl ester and 3-butyloxy-3-propionic acid were used, and operations 

similar to those of Reference Example 1-2 were carried out to synthesize (R)-l-(N-(2,3-

difluoro-4-(2-morpholinoethoxy)benzyl)-3-isobutoxy-3-oxopropanamide)-2-

methylpyrrolidine-2-carboxylic acid methyl ester. 

[0591] LCMS: m/z 556[M+H]+ 

HPLC retention time: 1.03 minutes (analysis condition SMD-TFA05) 

[0592] Fourth Step 

(R)-l-(N-(2,3-Difluoro-4-(2-morpholinoethoxy)benzyl)-3-isobutoxy-3-

oxopropanamide)-2-methylpyrrolidine-2-carboxylic acid methyl ester was used, and 

operations similar to those of Reference Example 1-2 were carried out to synthesize the title 

compound. 

[0593] LCMS: m/z 524[M+H]+ 

HPLC retention time: 1.04 minutes (analysis condition SMD-TFA05) 

[0594] The ester intermediates described in the following Table were synthesized using the 

corresponding aldehyde reagents and proline derivatives to carry out operations similar to 

those of Reference Example 1-1 or Reference Example 1-2. 

[0595] 
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[Table 19-1] 

Reference 
Example No. Ester LCMS 

analysis condition No. 
Retention time 
(min) 

Ester 
intermediate 
m/z 

5 
cSS 
4- SQD-FA05 1.12 521 

[M+Hf 

6 SQD-FA05 0.62 524 
[M+Hf 

7 SMD-TFA50 0.47 335 
[M+Hf 

8 SMD-TFA05 1.08 342 
[M+Hf 

9 SMD-TFA50 0.88 413 
[M+Hf 

10 SQD-FA05 0.82 362 
[M+Hf 

[0596] [Table 19-2] 

11 SQD-FA05 1.12 423 
[M+Hf 

12 j? SMD-TFA05 1.14 377 
[M+Hf 

[0597] <Reference Example 13> 
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4-(TnfluoromethvlV246-rtrifluoromethvDDvridin-3-vri aniline 

[0598] [Formula 65] 

CF3 

[0599] Toluene (900 mL), ethanol (226 mL), and water (450 mL) were added to 2-

(tetramethyl-l,3,2-dioxaborolan-2-yl)-4-(trifluoromethyl)aniline (60.00 g, 209 mmol), 5-

bromo-2-(trifluoromethyl)pyridine (50.80 g, 225 mmol), 

tetrakis(triphenylphosphine)palladium (9.000 g, 7.79 mmol), and potassium carbonate 

(129.0 g, 930 mmol) under nitrogen atmosphere, and the mixture was stirred at 110°C for 3 

hours. The reaction mixture was concentrated at reduced pressure, water (1,000 mL) was 

added, and the mixture was extracted with ethyl acetate. The organic layer was washed 

with water, dried over sodium sulfate, filtered, and concentrated at reduced pressure. The 

resultant residue was purified by column chromatography on silica gel (ethyl 

acetate/petroleum ether) to obtain the title compound (63 g, 98%). 

[0600] LCMS: m/z 307[M+H]+ 

HPLC retention time: 0.99 minutes (analysis condition SQD-AA05) 

[0601] <Reference Example 14> 

2-Iodo-5-r2-methoxvethoxvV4-('trifluoromethvl>)aniline 

[0602] [Formula 66] 

[0605] 2-Methoxyethanol (0.097 mL, 1.24 mmol) was dissolved in N-methylpyrrolidone 

(2 mL) under nitrogen atmosphere, sodium hydride (60 wt. %, a mineral oil dispersion, 

[0603] First Step 

[0604] [Formula 67] 
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30 mg, 1.24 mmol) was added, and after the mixture was stirred at room temperature for 30 

minutes, 4-bromo-2-fluoro-l-(trifluoromethyl)benzene (0.118 mL, 0.823 mmol) was added, 

and the mixture was stirred at room temperature for 7 days. A 0.37 M aqueous potassium 

dihydrogenphosphate solution was added to the reaction mixture, and the mixture was 

extracted with ethyl acetate. The organic layer was washed with a brine, dried over 

anhydrous magnesium sulfate, filtered, and concentrated at reduced pressure. The resultant 

residue was purified by column chromatography on silica gel (0-10% ethyl acetate/hexane) to 

obtain 4-bromo-2-(2-methoxyethoxy)-l-(trifluoromethyl)benzene (231.2 mg, 94%). 

[0606] HPLC retention time: 0.63 minutes (analysis condition SQD-AA50) 

[0607] TLC (silica gel plate) Rf value: 0.37 (10% ethyl acetate/hexane) 

[0608] Second Step 

[0609] [Formula 68] 

[0610] 4-Bromo-2-(2-methoxyethoxy)-l-(trifluoromethyl)benzene (231.2 mg, 0.773 mmol), 

carbamic acid t-butyl (109 mg, 0.928 mmol), palladium acetate (II) (5.21 mg, 0.023 mmol), 

2-dicyclohexylphosphino-2',4',6,-triisopropyl-l,r-biphenyl (33.2 mg, 0.07 mmol), and 

cesium carbonate (353 mg, 1.08 mmol) were dissolved in 1,4-dioxane (5.2 mL), and the 

mixture was stirred under nitrogen atmosphere at 100°C overnight. A 0.37 M aqueous 

potassium dihydrogenphosphate solution was added to the reaction mixture, and the mixture 

was extracted with ethyl acetate. The organic layer was washed with a brine, dried over 

anhydrous magnesium sulfate, filtered, and concentrated at reduced pressure. The resultant 

residue was purified by column chromatography on silica gel (0 - 20% ethyl acetate/hexane) 

to obtain (3-(2-methoxyethoxy)-4-(trifluoromethyl)phenyl)carbamic acid tert-butyl 

(192.5 mg, 74%). 

[0611] LCMS: m/z 334[M-H]" 

HPLC retention time: 1.02 minutes (analysis condition SQD-AA05) 
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[0612] Third Step 

[0613] [Formula 69] 

H2N'^^0^S^OV-

[0614] A solution of 4 N hydrogen chloride/1,4-dioxane (3.9 mL) was added to (3-(2-

methoxyethoxy)-4-(trifluoromethyl)phenyl)carbamic acid tert-butyl ester (192.5 mg, 

0.574 mmol), and the mixture was stirred at room temperature overnight. The reaction 

mixture was concentrated at reduced pressure, ether/hexane (1/3) was added to the resultant 

residue, the deposited solid was collected by filtration, and the resultant was dried under 

vacuum to obtain 3-(2-methoxyethoxy)-4-(trifluoromethyI)aniline hydrochloride (128.1 mg, 

82%). 

[0615] LCMS: m/z 236[M+H]+ 

HPLC retention time: 0.83 minutes (analysis condition SQD-AA05) 

[0616] Fourth Step 

3-(2-Methoxyethoxy)-4-(trifluoromethyl)aniline hydrochloride (55.9 mg, 

0.206 mmol) was dissolved in acetic acid (1.03 mL), N-iodosuccinimide (50.9 mg, 

0.226 mmol) was added, and the mixture was stirred at room temperature for 2 hours and 20 

minutes. The reaction mixture was concentrated at reduced pressure, ethyl acetate was 

added, washed with 0.5 N sodium hydroxide and a brine, dried over anhydrous magnesium 

sulfate, filtered, and concentrated at reduced pressure. The resultant residue was purified by 

column chromatography on silica gel (0 - 40% ethyl acetate/hexane) to obtain the title 

compound (69.2 mg, 93%). 

[0617] LCMS: m/z 362[M+H]+ 

HPLC retention time: 1.19 minutes (analysis condition SMD-TFA05) 

[0618] <Reference Example 15> 

2'3'-Dimethoxv-4-("2-methoxvethoxvV5-CtrifluoromethvI')-[l.r-biphenvl]-2-amine 

[0619] 
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[Formula 70] 

[0620] Toluene (2.7 mL) and ethanol (1.1 mL) were added to 2-iodo-5-(2-methoxyethoxy)-

4-(trifluoromethyl)aniline (69.2 mg, 0.192 mmol), (2,3-dimethoxyphenyI)boronic acid 

(34.9 mg, 0.192 mmol), and l,l'-bis(diphenylphosphino)ferrocene dichloropalladium (II) 

(7.9 mg, 0.0096 mmol), then a 2M aqueous potassium carbonate solution (0.38 mL) was 

added, and the mixture was stirred under nitrogen atmosphere at 100°C for 1 hour. A 

0.37 M aqueous potassium dihydrogenphosphate solution was added to the reaction mixture, 

and the mixture was extracted with ethyl acetate. The organic layer was washed with a 

brine, dried over anhydrous magnesium sulfate, filtered, and concentrated at reduced pressure. 

The resultant residue was purified by column chromatography on silica gel (0 - 40% ethyl 

acetate/hexane), to obtain the title compound (41.1 mg, 58%). 

[0621] LCMS: m/z 372[M+H]+ 

HPLC retention time: 1.21 minutes (analysis condition SMD-TFA05) 

[0622] The boronic acid derivatives and halides described in the following Table were used, 

and operations similar to those of Reference Example 13 or Reference Example 15 were 

carried out to synthesize aniline intermediates described in the following Table. 

[0623] 
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[Table 20-1] 
Reference 
Example 
No. 

Aniline Boronic acid 
derivative Halide 

Aniline 
intermediate 
m/z 

16 

iF 

,,-V '' 
kAo 

1 

/ 

o 
o— 

H5 1 
X rf 

Br 

298 
[M+H]+ 

17 

jp 

J?" <X 6C 281 
[M+H]+ 

18 
o=s=o A 

Br 

o=s=o 
359 
[M-t-Hf 

19 

j? F 

iXF 
HjN cc o"N> 

Br 

eci 281 
[M+H]+ 

20 

V 

o 

rf 
o'S, 

0 

326 
[M+H]+ 

21 .V' cc. rf 
o-S 

:Hr 
312 
[M+H]+ 

22 

i /° 
o^p 

H,N *^r 

1 

HO. -OH 

6C 
1 

/ rf' 
i 

372 
[M+H]+ 

[0624] 
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[Table 20-2] 

23 
'-O 

.S 
0 N — / 

.rf 
-£k ,

 
O

 

'
 &

 

351 
[M+H]+ 

24 

j?F 

JC* F 
A^Sc" u > 

HO. .OH 

&°r- X-F 

Ji-
H2N 

t 

323 
[M+Hf 

25 

iF 

"'6 F-^° 
F^l 

F 

HO.gOH 

0 
F^O FT 

j^F 

^.N 
hljN 

1 

323 
[M+Hf 

26 

iF 

n.N'O' 

o=s=o 

HO.. .OH 

<J> 
o=s=o 

Jf^ H,N^YN 

1 

346 
[M+H]4" 

27 

F F rf Br 

264 
[M+H]+ 

28 

CL oA, 
^Hr 

CI 

6^ 267 
[M-H]-

29 

IfF HO^OH 

/S 
rf 

8r 

285 
[M+Hf 

30 

jac' 
HJN 

N^J 
FT> 

HO.Q,OH 

ITS 
Ny^ 

FT-F 
J?" 

Br 

273 
[M+Hf 
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[0625] [Table 20-3] 

31 

F 
J.F 

ifV^F 

^ I CX N CI A: 
CI 

CI 

274 
[M+Hf 

32 

iF 
fy*r 

N'^CN -A-
CI 

A N>. rf^-
CN 

264 
[M+Hf 

33 

IF 

JOJ F 
HjU 

a A 
Br 

0- CN 

CI 

298 
[M+H ]+ 

34 

J,F 

j^r 
NvJ 

"s 

rf 
oA 

^Mr 

Br •"> 
0 ^ 

283 
[M+Hf 

35 

F F 

V F 
HJN 

N^c. 

oAo 

Br 

"YS 
N^c, 

307 
[M+Hf 

36 

FF 

JCT F 
H,N Y 

NJX0' -A-
Br 

<\ 269 
[M+Hf 

37 

V J?r 
BvS 

Ns^ 

FTF A 
BrV^ N^l 

F^F 

385 
[M+Hf 

38 

F F 

JGJ '' 
HjN 

lT"i 
N^^v. 
Y NO, 

CN 

JO^ 
^Hc 

Br 

£^NO, 
CN 

307 
[M-H]* 
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[0626] [Table 20-4] 

39 

CN 

rf 
-A-

Br 

c> 
CN 

264 
[M+H]+ 

40 "A 
" 1 I 

N 

»rf 
~f$r 

B 

£ 
1 
N 

X 
1 

294 
[M+H]+ 

41 

F 
FsJ^F 

F 

HOv „OH 5 
P'T^F 

F 

F 

307 
[M+H]+ 

42 

F rf 
rp 

o'S> 

u
. 

a
. 

307 
[M+H]+ 

43 

F 

N 

cAo 
^Mr 

c 
Br Jx 
N 

278 
[M+H]+ 

44 
x^: 

HjN 

FT"F 

HO..-OH o 

fV^ 
H,N-VN 

1 

308 
[M+H]+ 

45 

JcF 

X^CF 
HjN 

HO^ „OH 
P 

<5 
V 

fi^r F 
1 zN H^"Y 

1 

286 
[M+H]+ 

46 

J,F 
JCS '! 

HjN 

FF " 

HO„ „OH 
B 

rfS 
TF 

V' t^ir Y 
] 

308 
[M+H]+ 



- 175 -

[0627] [Table 20-5] 

47 jf' 
oA 

Br 

289 
[M+H]+ 

48 

j^F V1' 
~$~k' CI 

287 
[M+H]+ 

49 

J.F 

•^k 

CI 

264 
[M+H]+ 

50 

iF 

N*"^. i X^ N >< 
1 F 
F 

.jf-
•A 

CI 

V^FF 308 
[M+H]+ 

51 

J,F 
[f^i F 

N-VCI 

N CI 

oAo 

CI 

N-V0' 
V^c, 

308 
[M+H]+ 

52 

V 
[f^l F 

N'\/ >L A 
N CI 

A 

CI 

\X> 288 
[M+H]+ 

53 
JCT 

H2N 

N*^i 

^ X^F 
N >F 

F 

CI 

N'^i 

N r^F 
F 

274 
[M+H]+ 

54 

J,F 

N"V°X 

KX 
N CI 

e 
0 0 

~H: 

CI 

V^c, 
304 
[M+H]+ 
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[0628] [Table 20-6] 

55 

F 
L.F 

F 

N'"^i 

0 

oA 

CI 

N"^l 

AJWOX cr N y x 

0 

332 
[M+Hf 

56 

V 

«YN 
jf' 

Br 

Al 
N . N r 

s y 

286 
[M+Hf 

57 

iF 

J^F 
H2N s\°-

N^N 

jf' Br 

ffS"°^ 
N'^N 
^0 

300 
[M+Hf 

58 
N^N 

CI 
^Hr 

Br 

N^N 

CI 

274 
[M+Hf 

59 

jF 

Jf1 
fT*! 
N^N 

CN 

o'S. 

Br 

N'YN 
CN 

263 
[M-H]' 

60 

V 

[f^ 
N^*N 

HO„ ,-OH 
B 

fT^i 
N^N 

.5 Br 

287 
[M+Hf 

61 

V 

K^u 
CI 

oA 

CI 

CI 

274 
[M+Hf 

62 

F 
J-F 

JLJ '' 
If 

N'^l 

'^>N 

Br 

jf' 
oA 

Br 

y. 
Br 

319 
[M+Hf 



-177 -

[0629] <Reference Example 63> 

6-('2-Amino-5-(trifluoromethvl')phenyOpvrimidine-4-carbonitrile 

[0630] [Formula 71] 
F 

[0631] 2-(6-Chloropyrimidin-4-yl)-4-(trifluorometliyl)aniline (1.0 g, 3.65 mmol) and 1,4-

diazabicyclo[2.2.2]octane (0.246 g, 2.19 mmol) were dissolved in dimethylsulfoxide (3 mL), 

an aqueous solution (3 mL) of potassium cyanide (0.95 g, 14.6 mmol) was added at 0°C, and 

the mixture was stirred at room temperature overnight. A 0.37 M aqueous potassium 

dihydrogenphosphate solution was added to the reaction mixture, and the mixture was 

extracted with ethyl acetate. The organic layer was washed with a brine, dried over 

anhydrous magnesium sulfate, filtered, and concentrated at reduced pressure. The resultant 

residue was purified by CI 8 reverse-phase column chromatography (40 - 100% 

acetonitrile/water) to obtain the title compound (365.6 mg, 38%). 

[0632] LCMS: m/z 265[M+H]+ 

HPLC retention time: 1.16 minutes (analysis condition SMD-TFA05) 

[0633] <Reference Example 64> 

5-(2-Amino-5-(trifluoromethvl')phenvlV4-methoxvpvrimidine-2-carbonitrile 

[0634] [Formula 72] 

[0635] A mixture of 2-(2-chloro-4-methoxypyrimidin-5-yl)-4-(trifIuoromethyl)aniline 

(89 mg, 0.293 mmol), zinc dicyanide (20.65 mg, 0.176 mmol), 1,1'-

bis(diphenylphosphino)ferrocene (18.07 mg, 0.032 mmol), and 

tris(dibenzylideneacetone)dipalladium(0)-chloroform adduct (30.3 mg, 0.029 mmol) in N,N-
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dimethylformamide (1.5 mL) was heated and stirred under nitrogen atmosphere at 80°C for 1 

hour. Further, the reaction mixture was heated and stirred at 110°C for 9 hours. The 

reaction mixture was purified by CI 8 reverse-phase column chromatography (acetonitrile-

water, 0.03% formic acid) to obtain 5-(2-amino-5-(trifluoromethyl)phenyl)-4-

methoxypyrimidine-2-carbonitrile (57 mg, 66%). 

[0636] LCMS: m/z 295[M+H]+ 

HPLC retention time: 0.82 minutes (analysis condition SQD-FA05) 

[0637] <Reference Example 65> 

6-(2-Amino-5-(trifluoromethvDphenyO-5-chloropvrimidine-4-carbonitrile 

[0638] [Formula 73] 

[0639] 2-(5,6-Dichloropyrimidin-4-yl)-4-(trifluoromethyl)aniline was used, and operations 

similar to those of Reference Example 63 were carried out to synthesize the title compound. 

[0640] LCMS: m/z 299[M+H]+ 

HPLC retention time: 0.82 minutes (analysis condition SQD-FA05) 

[0641 ] <Reference Example 66> 

6-(2-Amino-5-('trifluoromethvl')phenvlV5-methoxvpvrimidine-4-carbonitrile 

[0642] [Formula 74] 

[0643] 2-(6-Chloro-5-methoxypyrimidin-4-yl)-4-(trifluoromethyl)aniline was used, and 

operations similar to those of Reference Example 63 were carried out to synthesize the title 

compound. 

[0643] LCMS: m/z 295[M+H]+ 
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HPLC retention time: 0.81 minutes (analysis condition SQD-FA05) 

[0645] <Reference Example 67> 

6-f2-Ammo-5-(trifluoromethvnphenvlV5-methvlpvrimidine-4-carbonitrile 

[0646] [Formula 75] 

[0647] 2-(6-Chloro-5-methylpyrimidin-4-yl)-4-(trifluoromethyl)aniline was used, and 

operations similar to those of Reference Example 63 were carried out to synthesize the title 

compound. 

[0648] LCMS: m/z 279[M+H]+ 

HPLC retention time: 0.78 minutes (analysis condition SQD-FA05) 

[0649] <Reference Example 68> 

5-(2-Afflino-5-('trifluoromethvl'h3henvl'tovrazine-2-carbonitrile 

[0650] [Formula 76] 

[0651] A mixture of 2-(5-bromopyrazin-2-yl)-4-(trifluoromethyl)aniline (27.6 mg, 

0.087 mmol), zinc dicyanide (6.1 mg, 0.052 mmol), and 

tetrakis(triphenylphosphine)palladium(0) (5 mg, 0.0043 mmol) in N,N-dimethylformamide 

(0.4 mL) was heated and stirred under nitrogen atmosphere at 80°C for 18 hours. The 

reaction mixture was purified by CI8 reverse-phase column chromatography (acetonitrile-

water, 0.03% formic acid) to obtain 5-(2-amino-5-(trifluoromethyl)phenyl)pyrazine-2-

carbonitrile. 

F 

[0652] LCMS: m/z 265[M+H]+ 
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HPLC retention time: 0.81 minutes (analysis condition SQD-FA05) 

[0653] <Reference Example 69> 

2-f6-MethvlDvrimidin-4-vlV4-(trifluoromethvDaniline 

[0654] [Formula 77] 
F . 

HjN 

[0655] 2-(6-Chloropyrimidin-4-yl)-4-(trifluoromethyl)aniline (51.9 mg, 0.19 mmol), 

trimethyl boroxine (0.053 mL, 0.379 mmol), bis(triphenylphosphine)palladium (II) chloride 

(13.3 mg, 0.019 mmol), and tripotassium phosphate (161 mg, 0.759 mmol) were dissolved in 

1,4-dioxane (0.95 mL), and the mixture was stirred at 90°C for 1 hour. A 0.37 M aqueous 

potassium dihydrogenphosphate solution was added to the reaction mixture, and the mixture 

was extracted with ethyl acetate. The organic layer was washed with a brine, dried over 

anhydrous magnesium sulfate, filtered, and concentrated at reduced pressure. The resultant 

residue was purified by column chromatography on silica gel (0 - 30% ethyl acetate/hexane) 

to obtain the title compound (27.4 mg, 57%). 

[0656] LCMS: m/z 254[M+H]+ 

HPLC retention time: 0.93 minutes (analysis condition SQD-AA05) 

[0657] <Reference Example 70> 

2-('TrifluoromethvlV4-(/6-(trifluoromethvlslpvridin-3-vl')pvrimidin-5-amine 

[0658] [Formula 78] 

[0660] 
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[Formula 79] 

[0661] 4-Iodo-2-(trifluoromethyl)pyrimidine-5-carboxylic acid ethyl ester and (6-

(trifluoromethyl)pyridin-3-yl)boronic acid were used, and operations similar to those of 

Reference Example 13 were carried out to synthesize 2-(trifluoromethyl)-4-(6-

(trifluoromethyl)pyridin-3-yl)pyrimidine-5-carboxylic acid ethyl ester. 

[0662] LCMS: rri/z 366[M+H]+ 

HPLC retention time: 1.26 minutes (analysis condition SMD-TFA05) 

[0663] Second Step 

[0664] [Formula 80] 

[0665] 2-(Trifluoromethyl)-4-(6-(trifluoromethyl)pyridin-3-yl)pyrimidine-5-carboxylic acid 

ethyl ester obtained in First Step (36 mg, 0.10 mmol) was dissolved in a mixture solution of 

ethanol (1 mL) and water (1 mL), and sodium hydroxide (7.9 mg, 0.20 mmol) was added at 

room temperature. After the mixture was stirred at room temperature for 1 hour, the solvent 

was concentrated at reduced pressure, and 1 N hydrochloric acid (5 mL) was added to the 

residue. After the resultant was extracted with ethyl acetate, the organic layer was dried 

over magnesium sulfate and filtered. The filtrate was concentrated at reduced pressure to 

obtain 2-(trifluoromethyl)-4-(6-(trifluoromethyl)pyridin-3-yl)pyrimidine-5-carboxylic acid as 

a crude product (30 mg). 

[0666] LCMS: m/z 338[M+Hf 

HPLC retention time: 1.05 minutes (analysis condition SMD-TFA05) 
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[0667] Third Step 

N,N-dimethylformamide (1.5 mL) was added to 2-(trifluoromethyl)-4-(6-

(trifluoromethyl)pyridin-3-yl)pyrimidine-5-carboxylic acid obtained in Second Step (30 mg, 

0.09 mmol), triethylamine (8.9 mg, 0.09 mmol), and diphenylphosphoryl azide (DPPA, 

24.3 mg, 0.09 mmol), and the mixture was stirred at 60°C for 3 hours. Water (1.5 mL) was 

added to the reaction mixture, and the resultant was stirred at 80°C for 3 hours. The 

reaction mixture was cooled to room temperature, a 1 N aqueous sodium hydroxide solution 

was added, and after the resultant was extracted with ethyl acetate, it was dried over 

magnesium sulfate and filtered. The filtrate was concentrated at reduced pressure to obtain 

the title compound (26 mg) as a crude product. 

[0668] LCMS: m/z 309[M+H]+ 

HPLC retention time: 1.08 minutes (analysis condition SMD-TFA05) 

[0669] <Reference Example 71> 

4-Bromo-2-r6-(trifluoromethvllpvrimidin-4-vDaniline 

[0670] [Formula 81] 

[0671 ] 2-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)aniline and 4-chloro-6-

(trifluoromethyl)pyrimidine were used as a reagent and a starting material, respectively, and 

operations similar to those of Reference Example 13 were carried out to obtain 2-(6-

(trifluoromethyl)pyrimidin-4-yl)aniline. l-Bromopyrrolidine-2,5-dione (66.2 mg, 

0,372 mmol) was added to a solution of 2-(6-(trifluoromethyl)pyrimidin-4-yl)aniline (89 mg, 

0.372 mmol) in acetic acid (0.94 mL)/water (0.0067 mL) at room temperature. The reaction 

mixture was heated to 55°C and stirred for 3.5 hours. The reaction mixture was cooled to 

room temperature, and azeotropic removal with toluene was carried out three times. The 

residue was purified by CI8 reverse-phase column chromatography (acetonitrile/water) to 

obtain the title compound (60 mg, 50%) as a yellow solid. 
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[0672] LCMS: m/z 318[M+H]+ 

HPLC retention time: 1.24 minutes (analysis condition SMD-TFA05) 

[0673] <Example 21> 

(4aR)-l-[(2,3-Difluorophenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-dihydro-5H-pyrrolo[l,2-

b]pyridazine-3 -carboxamide 

[0674] [Formula 82] 

F 

[0675] (4aR)-l-[(213-DifluorophenyI)methyl]-4-hydroxy-4a-methyl-2-oxo-6)7-dihydro-5H-

pyrrolo[l,2-b]pyridazine-3-carboxylic acid 2-methylpropyl ester (20 mg, 0.0567 mmol) and 

4-(trifluoromethyl)-2-(6-(trifluoromethyl)pyrimidin-4-yl)aniline (Reference Example 50, 

18 mg, 0.0596 mmol) were dissolved in toluene (0.2 mL), and the mixture was stirred at 

90°C for 3.5 hours. After the mixture was left to cool, the resultant was concentrated at 

reduced pressure, and the resultant residue was purified by CI8 reverse-phase column 

chromatography (acetonitrile/water) to obtain the title compound (36 mg, 99%). 

[0676] LCMS: m/z 628[M+H]+ 

HPLC retention time: 1.17 minutes (analysis condition SQD-AA05) 

[0677] Major tautomer 

1 H-NMR (CDC13) 8: 16.47 (IH, s), 12.91 (IH, s), 9.60 (IH, s), 8.47 (IH, d, J= 8.7 Hz), 7.95 

(IH, s), 7.90 (IH, s), 7.79 (IH, d, 8.7 Hz), 7.13-7.10 (2H, m), 7.05-7.03 (IH, m), 5.08 

(IH, d, J= 14.3 Hz), 4.47 (IH, d, J= 14.3 Hz), 3.33 (IH, ddd, 9.0, 9.0, 3.2 Hz), 2.76 (IH, 

ddd,/= 9.0, 8.7, 8.7 Hz), 2.56-2.54 (IH, m), 1.76-1.73 (IH, m), 1.69-1.64 (2H, m), 1.00 (3H, 

s). 

[0678] Minor tautomer 

'H-NMR (CDCI3) 6: 18.22 (IH, s), 12.98 (IH, s), 9.59 (IH, s), 8.33 (IH, d,J= 8.7 Hz), 7.92 
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(2H, d, J= 9.6 Hz), 7.79 (IH, d, J= 8.7 Hz), 7.14-7.06 (3H, m), 5.10 (IH, d, J= 14.0 Hz), 

4.52 (IH, d, /= 14.6 Hz), 3.29-3.25 (IH, m), 2.78-2.75 (IH, m), 2.64-2.59 (IH, m), 1.73-

1.66 (2H, m), 1.49-1.46 (IH, m), 0.84 (3H, s). 

[0679] The appropriate aniline reagents of Reference Example 13 and 15 to 71 and the 

appropriate ester intermediates of Reference Examples 1-1 and 1-2 and Reference Examples 

4 to 12 were used, and operations similar to those of Example 21 were carried out to 

synthesize the compounds described in the following Table. Note that in Examples 59 and 

60, NsN-dimethylformamide was used as a solvent instead of toluene. 

[0680] 
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[Table 21-1] 

Example No. Structural formula LCMS 
analysis condition No. 

Retention time 
(min) 

m/z 
[M+Hf 

22 

o 

* 

o 

QC-SMD-
TFA05 1.26 728 

23 

F 
Jf"F 

OH o jTy^F 

<^-N-r^oM A-ci 

qsL ^ 
F 

QC-SMD-
TFA05 1.65 619 

24 

F JcF 

N>^0 N-^V^ 

F 

QC-SMD-
TFA05 1.63 599 

25 

F I^F 

OH Q ffVS rfVaY (X v. 
F 

QC-SMD-
TFA05 1.61 615 

26 QC-SMD-
TFA05 1.75 571 

27 ^K>Q--
o'^o 

QC-SMD-
TFA05 1.63 519 

28 <£ ° 
F 

SQD-AA05 1.18 510 

29 
HYA 

H 

pi 
F 

SQD-AA05 1.16 528 

[0681] 
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[Table 21-2] 

30 

on o ^YB' cyC*" •• 
& 

F 

SQD-AA05 1.17 560 

31 

OH O 

F 

SQD-AA05 1.22 526 

32 

OH O 

ccCo F 

F 

QC-SMD-
TFA05 1.64 528 

33 

Br 

OH O f^)fer 

CT^o 
pi 

F 

SQD-AA05 1.17 588 

34 

F 

SQD-AA05 1.17 610 

35 

OH O ip^ 

^-N-NAG 

F 

SQD-AA05 1.19 492 

36 

F 

q?' 
F 

SQD-AA05 1.16 510 

37 
XlO," 

< i 1 H 
^N-N-^O 

pi 
F 

QC-SMD-
TFA05 1.74 570 

38 
^cacl 
<1 1 M 

Pi 
F 

QC-SMD-
TFA05 1.72 526 
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[0682] [Table 21-3] 

39 

A. -8r OH o 

<^A>B 

pi 
F 

QC-SMD-
TFA05 1.76 567 

40 

CH 0 

"SAo pi 
F 

SQD-AA05 1.11 577 

41 

,0r OH o y^\\ 

pi 
F 

QC-SMD-
TFA05 1.8 586 

42 

>Br 

OH 0 

N-N^o F 

pi 
F 

QC-SMD-
TFA05 1.77 620 

43 

OH o F"VT«4:TI 

pi 
F 

QC-SMD-
TFA05 1.71 526 

44 

JLF 
OH O 

55^ CC 
F 

SQD-AA05 1.22 618 

45 

F 

OH O fr^r^F cCC'X or! 
F 

SQD-AA05 1.16 584 

46 

JkF 

(£ 
F 

SQD-AA05 1.17 601 

47 

j> 

g5 
QC-SMD-
TFA05 1.71 607 



-188 -

[0683] [Table 21-4] 

48 

IF 
OH O ct^l 

Qt • 
F 

QC-SMD-
TFA05 1.61 601 

49 

F 
J.F 

OM O 

tx" C^F N " 
F 

QC-SMD-
TFA05 1.64 624 

50 
LXF O=?=O 
I 

QC-SMD-
TFA05 1.68 679 

51 
CT 

I 
N 

QC-SMD-
TFA05 1.59 607 

52 /° 
iT

L
. 

O
 

S 
0

 
QC-SMD-
TFA05 1.25 713 

53 

Ty
_/"

\ 

o 

* 

0
 

QC-SMD-
TFA05 1.29 748 

54 dWy** w^o r-S 
C^F T 

F 

QC-SMD-
TFA05 1.62 607 

55 

OHO j-Y^F cK«X=-/x T 
0 

QC-SMD-
TFA05 1.29 744 

56 

OH o ri5^r F o^YaV ^•N-NXOH A"0S 

QC NTN 
TF N 

QC-SMD-
TFA05 1.64 615 
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[0684] [Table 21-5] 

57 

> 
OH O 

•X V 
QC-SMD-
TFA05 1.62 585 

58 

F 

OH O |^YB' 

xV 
T^T 

QC-SMD-
TFA05 1.65 552 

59 

u 
OH O r^V^F 

r"° nrVp cw* w • 
F 

QC-SMD-
TFA05 1.3 772 

60 

F 

CW^ ° X; 
F F 

QC-SMD-
TFA05 1.35 772 

61 

>F 
OH O 

qi"'3?. 
F 

QC-SMD-
TFA05 1.73 655 

62 ^*5^" pi T 
F 

QC-SMD-
TFA05 1.72 634 

63 

FVL-F 

VyCV) # x 
F 

QC-SMD-
TFA05 1.73 655 

64 XN'^0 N'tf^i ^ C4-
F 

QC-SMD-
TFA05 1.65 638 

65 

OH O 

(X, <V 
F 

QC-SMD-
TFA05 1.67 646 
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[0685] [Table 21-6] 

66 

JLF 

gx! ° 
F 

QC-SMD-
TFA05 1.73 632 

67 pc; NT" 
F 

QC-SMD-
TFA05 1.61 594 

68 

JLF 
OH O 

(£ ' 
F 

SQD-AA05 1.14 618 

69 5 ° ^ 
F 

QC-SMD-
TFA05 1.67 608 

70 

F 
I^F 

°H O 

^C. ^ 

F 

QC-SMD-
TFA05 1.70 628 

71 
CjX^ 6*y-

F 

QC-SMD-
TFA05 1.69 671 

72 
^ T 

F 

QC-SMD-
TFA05 1.65 620 

73 

JLp 

' Nv 
F 

QC-SMD-
TFA05 1.72 638 

74 

F Jl^.F 
OH O l^—F 

qx! v 
F 

QC-SMD-
TFA05 1.71 594 
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[0686] [Table 21-7] 

75 

F 
/ OH u ^\ 

\J— < N—V >-Br 

SQD-AA05 1.20 510 

76 

F 
/ OH w //—\ 

\y—{. —K /-Cl 

SQD-AA05 1.19 466 

77 

/ OH H f/ ^ 
\y ' N—(/ >-Br 

F 

SQD-AA05 1.24 492 

78 

f^\/ yOH H _/N=\ B C/^C 
4>° 

F 

SQD-AA05 1.11 493 

79 

r-"\/ yOH H /N==\_.. lr 
F 

SQD-AA05 1.10 449 

80 

u 
OH 0 fT^r^F cK^. 

q< X 
F 

QC-SMD-
TFA05 1.67 603 

81 

u 
OH O 

H^r^a^X r° HL 
F 

QC-SMD-
TFA05 1.40 589 

82 

u 

p!' ̂  
F 

QC-SMD-
TFA05 1.58 584 

83 

j> 

pi ' T> 
F 

SQD-AA05 1.19 609 
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[0687] [Table 21-8] 

84 

F 

OH o 

<^AVs ^ -si, 
F 

SQD-AAOS 1.19 627 

85 QC-SMD-
TFA05 1.70 705 

86 

OH O jPYC' 

QC-SMD-
TFA05 1.66 593 

87 

j\.p 
OH o 

^ o CX X 
I ^ 

QC-SMD-
TFA05 1.60 666 

88 

f,F 

&' 
F 

SQD-AA05 1.16 540 

89 cX 
F 

SQD-AA05 1.19 482 

90 

u 
OH 0 

C&S 
9t! % 

SQD-AA05 1.17 627 

91 

u 

<£' °r-
F 

SMD-AA05 1.71 627 

92 <±56^' 
qst ^ 

F 

QC-SMD-
TFA05 1.66 692 
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[0688] [Table 21-9] 

93 

JL, 
OH O 

pi ' 
F 

QC-SMD-
TFA05 1.72 589 

94 

u 
OH o [rx^S;;!Tx^F 

cK'X p! f 
F 

QC-SMD-
TFA05 1.59 584 

95 p: r 
QC-SMD-
TFA05 1.60 585 

96 

LF 

pc! ° T 
F 

QC-SMD-
TFA05 1.68 606 

97 

JLp 
OH O 

p; T 
F 

QC-SMD-
TFA05 1.71 605 

98 

IF 
OH o fT^r^F 

AV 
F 

QC-SMD-
TFA05 1.65 652 

99 

IF 

CY ° W 
T^F ill ° 
F 

QC-SMD-
TFAQ5 1.60 629 

100 p: 
F 

QC-SMD-
TFA05 1.64 585 

101 

V^F 

9^" r 
QC-SMD-
TFA05 1.65 598 
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[0689] [Table 21-10] 

102 cwX x QC-SMD-
TFA05 1.29 722 

103 

F 
J-F 

CWX ' T 
F 

QC-SMD-
TFA05 1.30 734 

104 
dW?* 

T 
F 

QC-SMD-
TFA05 1.28 735 

105 ct56^ 
(X "t 

F 

QC-SMD-
TFA05 1.64 606 

106 <-*• V X 
9^ fV N-VF l^N ̂ QXfXp F F 

F 

QC-SMD-
TFA05 1.25 757 

107 SMD-TFA05 1.27 723 

108 

iF 
OH O 

_IH 

CW^ ^ 
F 

QC-SMD-
TFA05 1.30 757 

[0690] Although tautomers of for the compounds described in this table exist, for example, 
!H-NMR of Examples 22 and 52 is as follows. 

<Example 22> 

Major tautomer 
1 H-NMR (CDC13) 8: 16.12 (IH, s), 11.93 (IH, s), 9.35 (IH, s), 8.54 (IH, d, J= 8.8 Hz), 7.77 
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(1H, d, J= 8.9 Hz), 7.59 (IH, s), 6.97 (IH, dd, 7.8, 7.8 Hz), 6.76 (IH, dd, J= 7.8, 7.8 Hz), 

4.81 (IH, d, J= 14.2 Hz), 4.32 (IH, d, J= 14.3 Hz), 4.20 (2H, t, J= 5.7 Hz), 3.74 (4H, t, J=> 

4.5 Hz), 3.29 (IH, ddd, J= 8.8, 8.7,3.0 Hz), 2.84 (2H, t, J= 5.6 Hz), 2.67 (IH, ddd, J= 8.8, 

8.8? 8.8 Hz), 2.61-2.59 (4H, m), 2.55-2.53 (IH, m), 2.45 (3H, s), 1.74-1.71 (IH, m), 1.67-

1.62 (2H, m), 0.99 (3H, s). 

[0691] Minor tautomer 

'H-NMR (CDCI3) 8: 17.93 (IH, s), 12.03 (IH, s), 9.32 (IH, s), 8.36 (IH, d, J= 8.9 Hz), 7.77 

(IH, d, J= 8.9 Hz), 7.61 (IH, s), 7.06 (IH, dd, J= 18.5,10.0 Hz), 6.73 (IH, t, 10.0 Hz), 

5.00 (IH, d, J= 14.4 Hz), 4.42 (IH, d, 14.6 Hz), 4.19 (2H, q, J= 6.7 Hz), 3.74 (4H, t, J= 

4.5 Hz), 3.24-3.22 (IH, m), 2.84 (2H, t, J= 5.6 Hz), 2.70-2.66 (IH, m), 2.60 (4H, s), 2.55-

2.49 (IH, m), 2.40 (3H, s), 1.67-1.62 (2H, m), 1.44-1.41 (IH, m), 0.79 (3H, s). 

<Example 52> 

Major tautomer 

'H-NMR (CDCI3) 8: 16.13 (IH, s), 11.97 (IH, s), 8.87 (IH, d,J= 5.0 Hz), 8.46 (IH, d,J= 

8.6 Hz), 7.81 (IH, s), 7.74 (IH, d, 8.6 Hz), 7.60 (IH, d, J- 4.9 Hz), 7.53 (IH, s), 6.99 

(IH, dd, J= 7.8, 7.8 Hz), 6.78 (IH, dd, J- 7.8, 7.8 Hz), 4.83 (IH, d, J= 14.3 Hz), 4.31 (IH, 

d, J= 14.3 Hz), 4.20 (2H, t, J= 5.7 Hz), 3.74 (4H, t, J= 4.2 Hz), 3.31 (IH, ddd, 8.8, 8.8, 

3.0 Hz), 2.85-2.83 (2H, m), 2.69 (IH, ddd, J= 8.8, 8.8, 8.8 Hz), 2.61 (4H, brs), 2.56-2.51 

(IH, m), 1.75-1.72 (IH, m), 1.67-1.65 (2H, m), 0.99 (3H, s). 

[0692] Minor tautomer 

^-NMR (CDC13) 8: 17.91 (IH, s), 12.05 (IH, s), 8.82 (IH, d, J-4.9 Hz), 8.24 (IH, d, 

8.5 Hz), 7.77 (IH, s), 7.74 (IH, d, J= 8.6 Hz), 7.58 (IH, d, J= 5.0 Hz), 7.54 (IH, brs), 7.06 

(IH, t, J= 7.8 Hz), 6.73 (IH, t, 7.7 Hz), 5.01 (IH, d, J= 14.4 Hz), 4.43 (IH, d, J= 

14.5 Hz), 4.19 (2H, dd,J= 12.1, 6.2 Hz), 3.74 (4H, t,J= 4.2 Hz), 3.27-3.24 (IH, m), 2.84 

(2H, s), 2.74-2.72 (IH, m), 2.61 (3H, brs), 2.50-2.46 (IH, m), 1.78-1.63 (3H, m), 1.45-1.42 

(IH, m), 0.81 (3H, s). 

[0693] <Example 109> 

f4aRVN-f2-f5-Cvano-6-methvlpvridin-3-vlV4-('trifluoromethvl')t)henvl1-l-ff2.3-
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difluorophenvl')methvl1-4-hvdroxv-4a-methvl-2-oxo-6.7-dihvdro-5H-Pvrrolo[1.2-

b]pvridazine-3 -carboxamide 

[0694] [Formula 83] 

dX 

[0695] (4aR)-N-[2-(6-Chloro-5-cyanopyridin-3-yl)-4-(trifluoromethyl)phenyl]-l-[(2,3-

difluorophenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-pyrrolo[l,2-

b]pyridazine-3-carboxamide (Example 68) was used as a starting material, and operations 

similar to those of Reference Example 69 were carried out to obtain the title compound. 

[0696] LCMS: m/z 598[M+Hf 

HPLC retention time: 1.63 minutes (analysis condition QC-SMD-TFA05) 

[0697] <Example 110> 

r4aRVl~r('2,3-(Difluorot)henvl')methvl1-N-r2-ri-(dimethvlsulfamovl')piperidin-4-vl1-

4-(trifluoromethvl')phenvll-4-hvdroxv-4a-methvl-2-oxo-6.7-dihvdro-5H-pvrrolori,2-

b]pyridazine-3-carboxamide 

[0698] [Formula 84] 

[0701] 2-Bromo-4-(trifluoromethyl)aniline and (l-(tert-butoxycarbonyl)-l,2,3,6-

tetrahydropyridin-4-yl)boronic acid were used as a reagent and a starting material, 

respectively, and operations similar to those of Reference Example 13 were carried out to 

F 

[0699] First Step 

[0700] [Formula 85] 
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obtain 4-(2-amino-5-(trifluoromethyl)phenyl)-5,6-dihydropyridine-l(2H)-carboxylic acid 

tert-butyl. 

[0702] LCMS: m/z 243[M+H-C4H9OCO]+ 

HPLC retention time: 1.31 minutes (analysis condition SMD-TFA05) 

[0703] Second Step 

[0704] [Formula 86] 

[0705] The aniline derivative obtained in First Step (0.73 g, 2.13 mmol) was dissolved in 

methanol (21.2 mL), palladium hydroxide-carbon (20 wt. %, 0.15 g, 0.21 mmol) was added, 

and the mixture was stirred under hydrogen atmosphere at room temperature overnight. 

After the reaction mixture was filtered through a celite, pad the filtrate was concentrated at 

reduced pressure to obtain 4-(2-amino-5-(trifluoromethyl)phenyl)piperidine-l-carboxylic 

acid tert-butyl ester (0.70 g, 91%) as a crude product. 

[0706] Third Step 

[0707] [Formula 87] 

[0708] The aniline derivative obtained in Second Step and the compound described in 

Reference Example 1-1 were used as a reagent and a starting material, respectively, and 

operations similar to those of Example 21 were carried out to obtain 4-[2-[[(4aR)-l-[(2,3-

difluorophenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-pyrrolo[l,2-

b]pyridazine-3-carbonyl]amino]-5-(trifluoromethyl)phenyl]piperidine-1 -carboxylic acid tert-

butyl. 

[0709] LCMS: m/z 565[M+H-C4H9OCOf 

HPLC retention time: 1.78 minutes (analysis condition SMD-TFA05) 

F 
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[0710] Fourth Step 

[0711] [Formula 88] 

OH O 

H H-CI 

F 

[0712] A 4 N hydrogen chloride/dioxane solution (5 mL) was added to the amide derivative 

obtained in Third Step (0.81 g, 1.23 mmol) at 0°C, and the mixture was stirred at room 

temperature for 1 hour. The reaction mixture was concentrated at reduced pressure to 

obtain (4aR)-l-[(2,3-difluorophenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-N-[2-piperidin-4-

yM-(trifhioromethyl)phenyl]-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide 

hydrochloride (776 mg) as a yellow amorphous solid. 

[0713] LCMS: m/z 565[M+H]+ 

HPLC retention time: 1.24 minutes (analysis condition SMD-TFA05) 

[0714] Fifth Step 

The hydrochloride obtained in Fourth Step (0.030 g, 0.050 mmol) was dissolved in 

N,N-dimethylformamide (0.25 mL), and then triethylamine (0.021 mL, 0.15 mmol) and 

dimethylsulfamoyl chloride (0.0054 mL, 0.050 mmol) were added at room temperature, and 

the mixture was stirred for 2 hours. The reaction mixture was purified directly by C18 

reverse-phase column chromatography (acetonitrile/water) to obtain the title compound 

(24 mg, 71%) as a white amorphous solid. 

[0715] LCMS: m/z 672[M+H]+ 

HPLC retention time: 1.66 minutes (analysis condition QC-SMD-TFA05) 

[0716] <Example 111> 

f4aRVN-r2-r5-Cvano-6-f2-oxa-6-azaspiror3.31heptan-6-yr)pyridin-3-vH-4-

rtrifluoromethyl)phenvl1-l-IY2.3-dif]uorophenvr)methyl"i-4-hvdroxv-4a-methvl-2-oxo-6.7-

dihvdro-5H-PvrrololT.2-b]pyridazine-3-carboxamide 

[0717] 
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[Formula 89] 

[0718] (4aR)-N-[2-(6-Chloro-5-cyanopyridin-3-yl)-4-(trifIuoromethyl)phenyl]-l-[(2,3-

difluorophenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-pyrrolo[l,2-

b]pyridazine-3-carboxamide (Example 68) (20 mg, 0.032 mmol) was dissolved in 1,2-

dichloroethane (0.32 mL) under nitrogen atmosphere, 2-oxa-6-azaspiro[3.3]heptane oxalate 

(24.5 mg, 0.129 mmol) and N,N-diisopropylethylamine (0.068 mL, 0.388 mmol) were added, 

and the mixture was stirred at room temperature overnight and at 60°C for 2 days. A 

0.37 M aqueous potassium dihydrogenphosphate solution and dichloromethane were added 

to the reaction mixture, the mixture was intensely stirred, and subsequently, the water layer 

was separated by a phase separator, and the organic layer was concentrated at reduced 

pressure. The resultant residue was purified by Cl 8 reverse-phase column chromatography 

(30 - 95% acetonitrile/water) to obtain the title compound (19.7 mg, 89%). 

[0719] LCMS: m/z 681[M+H]+ 

HPLC retention time: 0.99 minutes (analysis condition SMD-TFA50) 

[0720] <Examplell2> 

Methvl 2-r[5-r2-rrr4aR)-l-r(2,3-difluorophenvDmethvll-4-hvdroxv-4a-methvl-2-

oxo-6.7-dihvdro-5H-pvrrolori.2-b1pvridazine-3-carbonvr|ammol-5-(tri£luQromethvr)ohenvri-

3-cvanopvridin-2-vl"]-methvlamino1acetate 

[0721] [Formula 90] 

[0722] N-Methylglycine methyl ester was used as a reagent, and operations similar to those 

of Example 111 were carried out to synthesize the title compound. 
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[0723] LCMS: m/z 685[M+H]+ 

HPLC retention time: 1.65 minutes (analysis condition QC-SMD-TFA05) 

[0724] <Example 113> 

r4aR')-N-r2-(/6-Cvano-5-methvlsulfanvlDvridin-3-vlV4--Ctrifluoromethvl')phenvn-l-

rC2.3-difIuorophenvnmethvl1-4-hvdroxv-4a-methvl-2-oxo-6.7-dihvdro-5H-Dvrrolori.2-

blpvridazine-3-carboxamide 

[0725] [Formula 91] 

[0726] (4aR)-N-[2-(6-Cyano-5-nitropyridin-3-yl)-4-(trifluoromethyl)phenyl]-l-[(2,3-

difluorophenyl)methyI]-4-hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-pyrrolo[l,2-

b]pyridazine-3-carboxamide (Example 99) (26.1 mg, 0.042 mmol) was dissolved in N,N-

dimethylformamide (0.3 mL), sodium thiomethoxide (2.91 mg, 0.042 mmol) was added, and 

the mixture was stirred at room temperature for 3 days. A 0.37 M aqueous potassium 

dihydrogenphosphate solution was added to the reaction mixture, and the mixture was 

extracted with ethyl acetate. The organic layer was washed with a brine, dried over 

anhydrous magnesium sulfate, filtered, and concentrated at reduced pressure. The resultant 

residue was purified by C18 reverse-phase column chromatography (30 - 90% acetonitrile 

(0.1% formic acid)/water (0.1% formic acid) to obtain the title compound (17.7 mg, 49%). 

[0727] LCMS: m/z 630[M+H]+ 

HPLC retention time: 1.04 minutes (analysis condition SMD-TFA50) 

[0728] <Example 114> 

C4aRVN-r2-('6-Cvano-5-methoxvpvridin-3-vl)-4-('trifluoromethvnphenvll-l-|'(2.3-

difluorophenvnmethvn-4-hvdroxv-4a-methvl-2-oxo-6.7-dihvdro-5H-pvrrolon.2-

blpvridazine-3-carboxamide 

[0729] 
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[Formula 92] 

OH 0 

C&* 
N 

[0730] Sodium methoxide was used as a reagent, and operations similar to those of 

Example 113 were carried out to synthesize the title compound. 

[0731] LCMS: m/z 614[M+H]+ 

HPLC retention time: 1.62 minutes (analysis condition QC-SMD-TFA05) 

[0732] <Reference Example 72> 

7-r4-rfC4aR1-4-Hvdroxv-4a-methvl-3-f'2-methvbropoxvcarbonvl')-2-oxo-6.7-

dihvdro-5H-pyrrolor 1.2-blpvridazin-1 -vllmethvl]-2.3-difluorophenvl1hept-6-vnoate 

[0733] [Formula 93] 

[0734] A suspension of (4aR)-l-[(2,3-difluoro-4-iodophenyl)methyl]-4-hydroxy-4a-methyl-

2-oxo-6,7-dihydro-5H-pyrroIo[l,2-b]pyridazine-3-carboxylic acid 2-methylpropyl ester 

(Reference Example 5) (250 mg, 0.480 mmol), hept-6-ynoic acid (0.182 mL, 1.44 mmol), 

copper (I) iodide (18.3 mg, 0.0960 mmol), triethylamine (0.335 mL, 2.40 mmol), and 

bis(triphenylphosphine)palladium (II) chloride (33.7 mg, 0.0480 mmol) in tetrahydrofuran 

(0.961 mL) was stirred under nitrogen atmosphereat room temperature for 2.5 hours. At the 

same time, the completely same reaction was run in another vessel on the same scale, and 

both resultants were combined and purified by C18 reverse-phase column chromatography to 

obtain the title compound (328 mg, 66%) as yellow oil. 

[0735] LCMS: m/z 519[M+H]+ 

HPLC retention time: 1.00 minute (analysis condition SQD-FA05) 

[0736] <Reference Example 73> 
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7-r4-rrr4aRV4-Hvdroxv-4a-methvl-3-C2-methvIpropoxvcarbonvlV2-oxo-6.7-

dihvdro-5H-pvrrolon.2-b]pvridazin--l-vnmethvl]-2.3-difluorophenyriheptanoate 

[0737] [Formula 94] 

[0738] A solution of 7-[4-[[(4aR)-4-hydroxy-4a-methyl-3-(2-methylpropoxycarbonyl)-2-

oxo-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazin-l-yl]methyl]-2,3-difluorophenyl]hept-6-ynoic 

acid (Reference Example 72) (358 mg, 0.69 mmol) and palladium hydroxide-carbon 

(20 wt. %, about 50% wet with water, 145 mg) in 2,2,2-trifluoroethanol (7 mL) was stirred 

under hydrogen atmosphere at room temperature for 2 hours. Further, palladium hydroxide-

carbon (20 wt. %, about 50% wet with water, 145 mg) was added, and the reaction mixture 

was stirred at room temperature for 1 hour. After the reaction mixture was filtered through 

a celite pad, the filtrate was concentrated to obtain the title compound (361 mg, 100%) as 

light brown oil. 

[0739] LCMS: m/z 523[M+H]+ 

HPLC retention time: 1.05 minutes (analysis condition SQD-AA05) 

[0740] <Example 115> 

7-r4-rrf4aR>4-Hvdroxy-4a-methvl-3-IT2-C6-methvIsulfanvlpyridin-3-viy4-

('trifluoromethvl')phenyllcarbamovl")-2-oxo-6.7-dihvdro-5H-pvrrolori.2-b]pyridazin-1-

vl]methvl"l-2.3-difluorophenyl"lheptanoate 

[0741] [Formula 95] 

[0742] 7-[4-[[(4aR)-4-Hydroxy-4a-methyI-3-(2-methylpropoxycarbonyl)-2-oxo-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazin-l-yl]methyl]-2,3-difluorophenyl]heptanoate (Reference 
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Example 73) and 2-(6-(methylthio)pyridin-3-yl)-4-(trifluoromethyl)aniline were used, and 

operations similar to those of Example 21 were carried out to synthesize the title compound. 

[0743] LCMS: m/z 733[M+H]+ 

HPLC retention time: 1.25 minutes (analysis condition SQD-FA05) 

[0744] <Examplell6> 

7-r4-rrf4aRV3-rr4-Chloro-2-r6-(trifluoromethvl')pvridin-3-vl1phenvncarbamovll-4-

hYdroxv-4a-methvl-2-oxo-6.7-dihvdro-5H-PYrrololl.2-b1pvridazin-l-vllmethvll-2.3-

difluorophenvllheptanoate 

[0745] [Formula 96] 

[0746] 7-[4-[[(4aR)-4-Hydroxy-4a-methyl-3-(2-methylpropoxycarbonyl)-2-oxo-6,7-

dihydro-5H-pyrrolo[l ,2-b]pyridazin-l -yl]methyl]-2,3-difluorophenyl]heptanoate (Reference 

Example 73) and 4-chloro-2-(6-(trifluoromethyl)pyridin-3-yl)aniline were used, and 

operations similar to those of Example 21 were carried out to synthesize the title compound. 

[0747] LCMS: m/z 721 [M+H]+ 

HPLC retention time: 1.22 minutes (analysis condition SQD-FA05) 

[0748] <Example 117> 

7-r4-rrC4aRV4-Hvdroxv-4a-methvl-3-rr2-f6-methvlsulfanvlpvridin-3-vl')-4-

(trifluoromethvl')phenvl1carbamovll-2-oxo-6.7-dihvdro-5H-Pvrrolori.2-b1pvridazin-l-

vllmethvll-23-difluorophenvllhept-6-vnoate 

[0749] [Formula 97] 
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[0750] 7-[4-[[(4aR)-4-Hydroxy-4a-methyl-3-(2-methylpropoxycarbonyl)-2-oxo-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazin-l-yl]methyl]-2,3~difluorophenyl]hept-6-ynoic acid 

(Reference Example 72) was used as a starting material, 2-(6-(methylthio)pyridin-3-yl)-4-

(trifluoromethyl)aniline was used as a reagent, and operations similar to those of Example 21 

were carried out to synthesize the title compound. 

[0751] LCMS: m/z 729[M+H]+ 

HPLC retention time: 1.61 minutes (analysis condition SMD-TFA05) 

[0752] <Example 118> 

7-r4-[rf4aRy4-Hvdroxv-4a-methvl-3-rr2-(2-methvlsulfanvlpvrimidin-5-vD-4-

Ctrifluoromethvl')phenvl1carbamovl1-2-oxo-6.7-dihvdro-5H-Pvrrolori.2-b1Pvridazin"l-

vl1methvll-2.3-difluorophenvl]hept-6-vnoate 

[0753] [Formula 98] 

[0754] 7-[4-[[(4aR)-4-Hydroxy-4a-methyi-3-(2-methylpropoxycarbonyl)-2-oxo~6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazin-l-yl]methyl]-2,3-difluorophenyl]hept-6-ynoic acid 

(Reference Example 72) and 2-(2-(methylthio)pyrimidin-5-yl)-4-(trifluoromethyl)aniline 

were used, and operations similar to those of Example 21 were carried out to synthesize the 

title compound. 

[0755] LCMS: m/z 730[M+Hf 

HPLC retention time: 1.58 minutes (analysis condition SMD-TFA05) 

[0756] <Example 119> 

7-[4-[[(4aRy4-Hvdroxv-4a-methvl-2-oxo-3-IT4-('trifluoromethviy2-[5-

rtrifluoromethvnpvridin-3-vllphenvllcarbamovll-6.7-dihvdro-5H-pvrrolofl.2-b1pvridazin-l-

vl1methvl1-2.3-difluorophenvl1hept-6-vnoate 

o 
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[0757] [Formula 99] 

H 

[0758] 7-[4-[[(4aR)-4-Hydroxy-4a-methyl-3-(2-methylpropoxycarbonyl)-2-oxo-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazin-l-yl]methyl]-2,3-difluorophenyl]hept-6-ynoic acid 

(Reference Example 72) and 4-(trifluoromethyl)-2-(5-(trifluoromethyl)pyridin-3-yl)aniline 

were used, and operations similar to those of Example 21 were carried out to synthesize the 

title compound. 

[0759] LCMS: m/z 751 [M+H]+ 

HPLC retention time: 1.60 minutes (analysis condition SMD-TFA05) 

[0760] <Reference Example 74> 

(4aRVl-rr4-r4-[[(4SV2.2-Dimethyl-1.3-dioxolan-4-vl"lmethoxvlbutoxv"|-2.3-

difluorophenvHmethvH-4-hvdroxv-4a-methvl-2-oxo-6.7-dihvdro-5H-pvrrolon.2-

b"|pvridazine-3-carboxvlic acid 2-methvlpropvl ester 

[0761] [Formula 100] 

[0764] 4-(Benzyloxy)-2,3-difluorobenzaldehyde and (R)-2-methyl-pyrrolidine-2-carboxyIic 

acid methyl ester hydrochloride were used as a reagent and a starting material, respectively, 

and operations similar to those of First Step of Example 1 and Reference Example 1-1 were 

[0762] First Step 

[0763] [Formula 101] 
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carried out to synthesize (4aR)-l-[(2,3-difluoro-4-phenylmethoxyphenyl)methyl]-4-hydroxy-

4a-methyl-2-oxo-6,7-dihydro-5H-pyrrolo[l ,2-b]pyridazine-3-carboxylic acid 2-methylpropyl 

ester. 

[0765] Second Step 

[0766] [Formula 102] 

[0767] Palladium-carbon (10 wt. %, 120 mg) was added to a solution of (4aR)-l-[(2,3-

difluoro-4-phenylmethoxyphenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-

pyrrolo[l,2-b]pyridazine-3-carboxylic acid 2-methylpropyl ester (1.56 g, 3.12 mmol) in ethyl 

acetate (100 mL), and the mixture was stirred under hydrogen atmosphere at room 

temperature for 30 minutes. The reaction mixture was filtered through celite, the filtrate 

was concentrated at reduced pressure, and the residue was purified by column 

chromatography on silica gel (dichloromethane/methanol) to obtain (4aR)-l-[(2,3-difluoro-4-

hydroxyphenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H~pyrrolo[l,2-

b]pyridazine-3-carboxylic acid 2-methylpropyl ester (1.02 g, 80%). 

[0768] LCMS: m/z 411[M+H]+ 

HPLC retention time: 1.24 minutes (analysis condition SMD-TFA05) 

[0769] Third Step 

[0770] [Formula 103] 

[0771] A 60% sodium hydroxide solution (2 mL, 30.3 mmol) was added to a mixture of 

(S)-(2,2-dimethyl-l,3-dioxolan-4-yl)methanol (2.00 g, 15.1 mmol) and 1,4-dibromobutane 

(5.42 mL, 45.4 mmol). Tetrabutylammonium hydrogensulfate (257 mg, 0.757 mmol) was 

added to this mixture, and the resultant was intensely stirred at room temperature overnight. 

After water was added, the layer was extracted with hexane/diethyl ether (1:4) four times, 
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and the organic layers were combined and dried over magnesium sulfate. After the resultant 

was filtered, the filtrate was concentrated at reduced pressure, and the residue was purified by 

column chromatography on silica gel (hexane/ethyl acetate) to obtain (S)-4-((4-

bromobutoxy)methyl)-2,2-dimethyl-l,3-dioxolane (2.54 g, 63%) as colorless oil. 

[0772] Fourth Step 

Cesium carbonate (1.20 mg, 3.65 mmol) was added to a solution of (4aR)-l-[(2,3-

difluoro-4-hydroxyphenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-pyrrolo[l,2-

b]pyridazine-3-carboxylic acid 2-methylpropyl ester (500 mg, 1.22 mmol) and (S)-4-((4-

bromobutoxy)methyl)-2,2-dimethyl-l,3-dioxolane (374 mg, 1.40 mmol) in acetonitrile 

(15.2 mL), and the mixture was stirred at 70°C for 1 hour. After the mixture was cooled to 

room temperature, a 0.37 M aqueous potassium dihydrogenphosphate solution was added, 

and the aqueous layer was extracted with ethyl acetate. The organic layers were combined, 

washed with a brine, and dried over magnesium sulfate. After the resultant was filtered, the 

filtrate was concentrated at reduced pressure, and the residue was purified by column 

chromatography on silica gel (dichloromethane/methanol) to obtain the title compound 

(414 mg, 57%). 

[0773] LCMS: m/z 597[M+H]+ 

HPLC retention time: 1.52 minutes (analysis condition SMD-TFA05) 

[0774] <Example 120> 

r4aR>l-fr4-r4-r(2R1-2,3-Dihvdroxvpropoxvlbutoxy1-2.3-difluorophenvl1methvH-4-

hvdroxv-4a-methvl->J-r2-(6-methvlsulfanvlpvridin-3-vlV4-(trifluoromethvDphenvl1-2-oxo-

6.7-dihvdro-5H-pvrrolo f 1.2-blpyridazine-3 -carboxamide 

[0775] [Formula 104] 

[0776] (4aR)-l-[[4-[4-[[(4S)-2,2-Dimethyl-l,3-dioxolan-4-yl]methoxy]butoxy]-2,3-
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difluorophenyl]methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-pyrrolo[l,2-

b]pyridazine-3-carboxylic acid 2-methylpropyl ester (Reference Example 74) (10.6 mg, 

0.018 mmol) and 2-(6-(methylthio)pyridin-3-yl)-4-(trifluoromethyl)aniline (5.1 mg, 

0.018 mmol) were dissolved in toluene (0.5 mL), and the mixture was stirred at 100°C for 1 

hour. The reaction mixture was concentrated at reduced pressure, the resultant residue was 

dissolved in methanol (0.5 mL), p-toluenesulfonic acid-monohydrate (3.4 mg, 0.018 mmol) 

was added, and the mixture was stirred at room temperature for 1 hour and a half. Water 

was added to the reaction mixture, and the resultant white turbid solution was purified by 

C18 reverse-phase column chromatography (30 - 90% acetonitrile (0.1% trifluoroacetic 

acid)/water (0.1% trifluoroacetic acid)) to obtain the title compound (6.3 mg, 46%) as a light 

brown amorphous solid. 

[0777] LCMS: m/z 767[M+H]+ 

HPLC retention time: 1.51 minutes (analysis condition QC-SMD-TFA05) 

[0778] <ExampIe 121> 

(4aRVN-r4-Chloro-2-r6-('trifluoromethvl')pvridin-3-vnphenvll-l-rr4-r4-rr2RV2.3-

dihvdroxvpropoxvlbutoxvl-2.3-difluorophenvl1methvl1-4-hvdroxv-4a-methvl-2-oxo-6.7-

dihvdro-5H-pvrrolor 1,2-blpvridazine-3-carboxamide 

[0779] [Formula 105] 

[0780] (4aR)-l-[[4-[4-[[(4S)-2,2-Dimethyl-l,3-dioxolan-4-yl]methoxy]butoxy]-2,3-

difluorophenyl]methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-pyrrolo[l,2-

b]pyridazine-3-carboxylic acid 2-methylpropyl ester (Reference Example 74) and 4-chloro-2-

(6-(trifluoromethyl)pyridin-3-yl)aniline were used, and operations similar to those of 

Example 120 were carried out to synthesize the title compound. 

[0781] LCMS: m/z 755[M+H]+ 
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HPLC retention time: 1.50 minutes (analysis condition QC-SMD-TFA05) 

[0782] <ExampIe 122> 

(4aRVN-r4-Bromo-2-('6-cMoropvridin-3-vlkihenvl1-l-rf23-difluoroplienvDmethvri-

4-hvdroxv-4a-methvl-2-oxo-6.7-dilivdro-SH-Pvrrolo[1.2-b1pYndazine-3-carboxamide 

[0783] [Formula 106] 

[0784] Dimethoxyethane (0.2 mL), ethylene glycol (0.2 mL), and water (0.1 mL) were 

added to (4aR)-N-(4-bromo-2-iodophenyl)-l-[(2,3-difluorophenyl)methyl]-4-hydroxy-4a-

methyl-2-oxo-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide (Example 331) 

(14.8 mg, 0.02 mmol), potassium carbonate (9.7 mg, 0.07 mmol), 

tetrakis(triphenylphosphine)palladium (2.3 mg, 0.002 mmol), and (6-chloropyridin-3-

yl)boronic acid (3.1 mg, 0.02 mmol), and the mixture was stirred at 100 °C for 2 hours. The 

insolubles were filtered, and the filtrate was purified directly by HPLC (YMC-Actus ODS-A 

20 x 100 mm 0.005 mm, 0.1% formic acid acetonitrile/0.1% formic acid water) to obtain the 

title compound (4.8 mg, 40%) as a white amorphous solid. 

[0785] LCMS: m/z 604[M+H]+ 

HPLC retention time: 0.89 minutes (analysis condition SQD-FA05) 

[0786] <Reference Example 75> 

(Y4S.5SV5-(YHept-6-vn-l-yloxy')methviy2.2-dimethvl-1.3-dioxolan-4-vl)methann1 

[0787] [Formula 107] 

[0788] Sodium hydride (60 wt. %, a mineral oil dispersion, 36 mg, 0.824 mmol) was added 

to a solution of ((4S,5S)- 2,2-dimethyl-l,3-dioxolane-4,5-diyl)dimethanol (133 mg, 

X 
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0.824 mmol) in N,N-dimethylformamide (1.1 mL) at room temperature. After the reaction 

mixture was stirred at room temperature for 30 minutes, hept-6-yn-l-yl methanesulfonate 

(105 mg, 0.550 mmol) was added, and the mixture was stirred at room temperature overnight. 

Water was slowly added to the reaction mixture, and the resultant was extracted with ethyl 

acetate. The organic layers were combined and concentrated at reduced pressure, and the 

residue was purified by column chromatography on silica gel to obtain ((4S,5S)-5-((hept-6-

yn-l-yloxy)methyl)-2,2-dimethyl-l,3-dioxolan-4-yl)methanol (99.6 mg, 71%). 

[0789] <Reference Example 76> 

CRV 4-f (3 -Bromopropoxvlmethvn -2.2-dimethvl-1.3 -dioxolane 

[0790] [Formula 108] 

[0791] (R)-(-)-2,2-DimethyI-l,3-dioxolane-4-methanol (615 mg, 4.66 mmol) 6-bromo-l-

hexyne (500 mg, 3.1 mmol) was dissolved in N,N-dimethylformamide (10 mL), sodium 

hydride (60 wt. %, a mineral oil dispersion, 186 mg, 4.66 mmol) was added, and the mixture 

was stirred at room temperature for 12 hours. The reaction mixture was added to water and 

extracted with diethyl ether. After the organic layer was washed with a brine and dried over 

sodium sulfate, the resultant was concentrated at reduced pressure. The resultant residue 

was purified by column chromatography on silica gel to obtain (R)-4-((hex-5-yn-l-

yloxy)methyl)-2,2-dimethyl-l,3-dioxolane (390 mg, 59%) as clear liquid. 

[0792] 'H-NMR (CDC13) 5: 4.24 (IH, dt, J= 12.0, 6.4 Hz), 4.04 (IH, dd, J= 8.0, 6.4 Hz), 

3.71 (IH, dd,/= 8.3, 6.4 Hz), 3.54-3.44 (3H, m), 3.41 (IH, dd,J= 11.0, 5.0 Hz), 2.20 (4H, 

td, J- 7.0, 3.0 Hz), 1.92 (4H, t3.0 Hz), 1.72-1.64 (2H, m), 1.62-1.53 (2H, m), 1.40 (3H, 

s), 1.34 (3H, s). 

[0793] <Reference Example 77> 

4-(Trop-2-vn-1 -yllmorpholin-3-one 

[0794] 

•9 
o 
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[Formula 109] 

o 

O' 

[0795] Sodium hydride (60 wt. %, a mineral oil dispersion, 187 mg, 4.68 mmol) was added 

to a solution of morpholin-3-one (430 mg, 4.25 mmol) in tetrahydrofuran (5 mL) at 0°C, and 

the mixture was stirred at room temperature for 10 minutes, and 3-bromoprop-l-yne (607 mg, 

5.1 mmol) was added to the reaction mixture, and the mixture was stirred at room 

temperature for 2 hours. The reaction mixture was diluted with ethyl acetate (50 mL), and 

after the reaction mixture was washed serially with a saturated aqueous ammonium chloride 

solution, water, and a brine and dried over magnesium sulfate, the resultant was concentrated 

at reduced pressure. The resultant residue was purified by column chromatography on silica 

gel to obtain the title compound (312 mg, 53%) as clear oil. 

[0796] 'H-NMR (CDCI3) 8: 4.29 (2H, d, J= 2.4 Hz), 4.19 (2H, s), 3.93 (2H, t, J= 5.2 Hz), 

3.51 (2H, t, J= 5.2 Hz), 2.25 (IH, m). 

[0797] <Examplel23> 

r4aRVl-rr2.3-Difluoro-4-r3-('4-hvdroxvbutoxv1prop-l-vnillphenvl]methvll-N-r2-

(2.3-dimethoxvphenvl')-4-(>trifluoromethvDphenvn-4-hvdroxv-4a-methvl-2-oxo-6.7-dihvdro-

5H-pvrrolo [ 1.2-blpvridazine-3 -carboxamide 

[0798] [Formula 110] 

[0799] 4-(Prop-2-yn-l-yloxy)butan-l-ol (15.5 mg, 0.121 mmol) and triethylamine 

(0.020 mL, 0.141 mmol) were added to a solution of (4aR)-l-[2,3-(difluoro-4-

iodophenyl)methyl]-N-[2-(2,3-dimethoxyphenyl)-4-(trifluoromethyl)phenyl]-4-hydroxy-4a-
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methyl-2-oxo-6,7-dihydro-5H-pyrrolo[l ,2-b]pyridazine-3-carboxamide (Example 321) 

(30 mg, 0.040 mmol), bis(triphenylphosphine)palladium (II) chloride (2.83 mg, 

0.0404 mmol), and copper (I) iodide (1.54 mg, 0.0081 mmol) in N,N-dimethylformamide 

(0.40 mL) under nitrogen atmosphere at 0°C. The reaction mixture was stirred at room 

temperature for 14 hours. Formic acid was added to the reaction mixture, and the mixture 

was purified directly by C18 reverse-phase column chromatography to obtain the title 

compound (15 mg, 50%) as a white amorphous solid. 

[0800] LCMS: m/z 744[M+H]+ 

HPLC retention time: 1.63 minutes (analysis condition QC-SMD-TFA05) 

[0801] <Example 124> 

(f4aRVl-rr2.6-Difluoro-4-r7-[(2S.3SV2.3.4-trihvdroxvbutoxv1hept-l-

yni11nhenvHmethvr|-4-hvdroxv-4a-methvl-2-oxo-N-[4--(trifluoromethvll-2-r6-

ftrifluoromethvDDvridin-3-vl1phenvll-6.7-dihvdro-5H-pyrrolori.2-blr>Yrida?:ine-3-

carboxamide 

[0802] [Formula 111] 

OH 

[0803] ((4S,5S)-2,2-Dimethyl-l,3-dioxolane-4,5-diyl)dimethanol (23.9 mg, 0.093 mmol) 

and triethylamine (0.019 mL, 0.140 mmol) were added to a solution of (4aR)-l-[(2,6-

difluoro-4-iodophenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyridin-3-yl]phenyl]-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-

carboxamide (Example 322) (35 mg, 0.047 mmol), bis(triphenylphosphine)palladium (II) 

chloride (3.27 mg, 0.0465 mmol), and copper (I) iodide (1.77 mg, 0.0093 mmol), inN,N-

dimethylformamide (0.47 mL) under nitrogen atmosphere at 0°C. The reaction mixture was 

stirred at room temperature overnight. Trifluoroacetic acid/water (1:1,1.4 mL) and 

dimethyl sulfoxide (0.7 mL) were added to the reaction mixture, and the mixture was stirred 
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at room temperature for 1 hour. The reaction mixture was purified directly by Cl 8 reverse-

phase column chromatography to obtain the title compound (32 mg, 82%) as an orange 

amorphous solid. 

[0804] LCMS: m/z 841[M+H]+ 

HPLC retention time: 0.90 minutes (analysis condition SMD-TFA50) 

[0805] <Example 125> 

f4aRyi-rr2.6-Difluoro-4-r7-IY2S.3SV2.3-4-
trihvdroxvbutoxv1heptvl1phenvnmethvll-4-hvdroxv-4a-methvl-2-oxo-N-r4-ftrifluoromethviy 

2-r6-(/trifIuoromethvl1pvridin-3-yllphenvll-6.7-dihydro-5H-pvrrolori,2-blpvridazine-3-

carboxamide 

[0806] [Formula 112] 

OH 

[0807] A suspension of (4aRVl-(T2.6-difhioro-4-f7-r(2S.3Sy2.3.4-trihvdroxvbutoxv]hept-

l-vnillphenvllmethvll-4-hvdroxv-4a-methvl-2-oxo-N-r4-('trifluoromethviy2-r6-

(trifluoromethviypvridin-3-vllphenvll-6.7-dihvdro-5H-pvrrolo|'l,2-b1tivridazine-3-

carboxamide (Example 124) (20 mg, 0.024 mmol) and palladium hydroxide-carbon 

(20 wt. %, 3.34 mg, 0.00476 mmol) in ethyl acetate was stirred under hydrogen atmosphere 

at room temperature for 10 hours. The reaction mixture was filtered through a celite pad, 

and the filtrate was concentrated at reduced pressure. The residue was purified by C18 

reverse-phase column chromatography to obtain the title compound (11.5 mg, 57%) as a 

colorless amorphous solid. 

[0808] LCMS: m/z 845[M+H]+ 

HPLC retention time: 1.60 minutes (analysis condition QC-SMD-TFA05) 

[0809] <Example 126> 

(4aRyi-r(4-Ethvnvl-2.3-difluorophenvl1methyl"l-4-hYdroxv-4a-methvl-2-oxo-N-r4-

Ctrifluoromethviy2-r6-('trifluoromethvl')pvrimidin-4-vllphenvl]-6.7-dihvdro-5H-pvrrolon.2-
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blpvridazine-3 -carboxamide 

[0810] [Formula 113] 

F 

[0811] Triisopropylsilyl acetylene was used as a reagent, and operations similar to those of 

First Step of Example 123 were carried out to obtain (4aR)-l-[[2,3-difluoro-4-[2-tri(propan-

2-yl)silylethynyl]phenyI]methyl]-4-hydroxy-4a-methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]-6;7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-

carboxamide as a crude product. The obtained crude product was dissolved in 

tetrahydrofuran (0.15 mL), a 1 M tetrahydrofuran solution (0.12 mL) of tetrabutylammonium 

fluoride was added, and the mixture was stirred at room temperature for 1 hour. 

Trifluoroacetic acid (0.5 mL), water (0.5 mL), and dimethylsulfoxide (1 mL) were added to 

the reaction mixture, and the mixture was purified by Cl8 reverse-phase column 

chromatography to obtain the title compound (22 mg, 84%) as a white amorphous solid. 

[0812] LCMS: m/z 652[M+Hf 

HPLC retention time: 0.87 minutes (analysis condition SQD-FA50). 

[0813] The appropriate iodide derivatives of Examples 319-323 and appropriate terminal 

alkyne reagents were used, and operations similar to those of Example 123 were carried out 

to synthesize the compounds described in the following Table. 

[0814] 
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[Table 22-1] 
Example 
No. Structural formula LCMS 

analysis condition No. 
Retention time 
(min) 

m/z 
TM+HT 

127 
J~Y0^ 

i 
SQD-AA05 1.18 730 

128 
Ci565f: 

/X % 
y 

QC-SMD-
TFA05 1.60 753 

129 

& 

QC-SMD-
TFA05 1.62 738 

130 

OH 

QC-SMD-
TFA05 1.69 735 

131 

°n ° N-^-^0' 

N^O yX 
•"6 

SQD-AA05 1.14 631 

132 $ 

0 

QC-SMD-
TFA05 1.33 750 

133 
C3yC0K 

X> 
QC-SMD-
TFA05 1.56 648 

134 

J.F 

QC-SMD-
TFA05 1.60 686 

[0815] 
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[Table 22-2] 

135 

HO 

QC-SMD-
TFA05 1.65 714 

136 

F \-r 
OH p 

A0-

M0/SV/0S/S0',NX0,S/ f 

QC-SMD-
TFA05 1.57 804 

137 

IF 

QC-SMD-
TFA05 1.58 716 

138 

u 
OH O F 

QC-SMD-
TFA05 1.62 700 

139 QC-SMD-
TFA05 1.57 760 

140 

P 
J^F 

OH O f*srNY^^F HXAAJ 

F^F 

0 

QC-SMD-
TFA05 1.34 750 

[0816] Although tautomers of some of the compounds described in this table exist, isomers 

may be observed in some cases and not in other cases according to the type of the solvent for 

measurement. For example, 'H-NMR of Example 129 (dimethylsulfoxide-D6) and 

Example 140 (chloroform-D) is as follows. 

<Example 129> 

*H-NMR (DMSO-D6) 8: 16.58 (IH, brs), 12.80 (IH, brs), 12.15 (IH, brs), 9.59 (IH, s), 8.59-

8.56 (IH, brm), 8.48-8.38 (IH, m), 8.27 (IH, brs), 7.99 (IH, d, J= 9.8 Hz), 7.28 (IH, q, J= 

6.8 Hz), 7.24 (IH, q, J= 7.3 Hz), 5.11 (IH, d, J= 14.7 Hz), 4.47-4.38 (IH, m), 3.41-3.30 (2H, 
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m), 2.73 (IH, q, J= 8.6 Hz), 2.54 (2H, t,J= 6.4 Hz), 2.49-2.36 (IH, m), 2.40 (2H, t, J= 

7.8 Hz), 1.84-1.75 (2H, m), 1.63 (2H, brs), 0.92 (3H, brs). 

[0817] <Example 140> 

Major tautomer 

*H-NMR (CDC13) 8: 11.82 (IH, s), 8.78 (IH, d, J = 2.0 Hz), 8.44 (IH, d, J = 8.6 Hz), 7.97 

(IH, dd, J = 8.1,1.9 Hz), 7.86 (IH, d, J = 8.2 Hz), 7.73 (IH, dd, J = 8.7,1.9 Hz), 7.56 (IH, d, 

J = 1.8 Hz), 7.15-7.11 (IH, m), 6.98-6.94 (IH, m), 4.84 (IH, d, J = 14.3 Hz), 4.32 (IH, d, J = 

13.9 Hz), 3.85-3.79 (4H, m), 3.68 (2H, s), 3.27 (IH, td, J = 8.7,3.2 Hz), 2.83-2.77 (4H, m), 

2.73-2.64 (IH, m), 2.58-2.48 (IH, m), 1.80-1.58 (3H, m), 0.99 (3H, s). 

[0818] Minor tautomer 
!H-NMR (CDCI3) 8: 11.91 (IH, s), 8.72 (IH, d, J = 2.2 Hz), 8.19 (IH, d, J = 8.2 Hz), 7.96-

7.92 (IH, m), 7.80 (IH, d, J = 8.2 Hz), 7.75-7.71 (IH, m)5 7.58-7.55 (IH, m), 7.17-7.07 (IH, 

m), 6.99-6.93 (IH, m), 5.07 (IH, d, J = 14.7 Hz), 4.47 (IH, d, J = 14.9 Hz), 3.79-3.85 (4H, 

m), 3.67 (2H, s), 3.30-3.20 (IH, m), 2.83-2.77 (4H, m), 2.73-2.64 (IH, m), 2.58-2.48 (IH, m), 

1.81-1.58 (3H, m), 0.79 (3H, s). 

[0819] The appropriate iodide derivatives of Examples 319 to 323 and appropriate terminal 

alkyne reagents were used, and operations similar to those of Example 123 and Example 125 

were carried out to synthesize the compounds described in the following Table. 

[0820] [Table 23] 
Example 
No. Structural formula LGMS 

analysis condition No. 
Retention time 
(min) 

m/z 
[M+HT 

141 

U 
OH O 

% 

i 
QC-SMD-
TFA05 1.61 743 

142 
HO ^ 

F 

QC-SMD-
TFA05 1.59 808 

[0821] The appropriate iodide derivatives of Examples 319 to 323 and appropriate terminal 
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alkyne reagents including that in Reference Example 76 were used, and operations similar to 

those of Example 124 were carried out to synthesize the compounds described in the 

following Table. 

[0822] [Table 24] 

Example No. Structural formula LCMS 
analysis condition No. 

Retention time 
(min) 

m/z 
[M+Hf 

143 
> OHO rfyV 

».• 
HOJSO-X^X; % 

QC-SMD-
TFA05 1.56 797 

144 OH ° a QC-SMD-
TFA05 1.58 797 

145 

y 
QC-SMD-
TFA05 1.51 769 

[0823] <Example 146> 

(y4aRVl-rr2,6-Dichloro-4-('2-morpholin-4-vlethoxv')phenvl]methvll-4-hvdroxv-4a-

methvl-2-oxo-N-r2-(trifluoromethvn-4-r6-(trifluoromethvl')pyridin-3-vl1pvrimidin-5-vll-6.7-

dihvdro-5H-Pvrrolon.2-blpvridazine-3-carboxamide hydrochloride 

[0824] [Formula 114] 

[0825] (4aR)-l-[(2,6-Dichloro-4-hydroxyphenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-N-

[2-(trifluoromethyl)-4-[6-(trifluoromethyl)pyridin-3-yl]pyrimidin-5-yl]-6,7-dihydro-5H-

pyrrolo[l,2-b]pyridazine-3-carboxamide (Example 328) (22 mg, 0.032 mmol)? 4-(2-

chloroethyl)morpholine hydrochloride (12.1 mg, 0.065 mmol), and tetra n-butylammonium 

iodide (1.2 mg, 0.0033 mmol) were dissolved in N,N-dimethyIformamide (0.2 mL), cesium 

carbonate (64 mg, 0.20 mmol) was added, and the mixture was stirred under nitrogen 
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atmosphere at 60°C for 3 hours. Dimethylsulfoxide (0.4 mL) and concentrated hydrochloric 

acid (0.1 mL) were added to the reaction mixture at 0°C, and after the mixture was stirred for 

5 minutes, the resultant was purified directly by C-18 reverse-phase column chromatography 

on silica gel (water/acetonitrile) to obtain the title compound (23 mg, 88%) as a white 

amorphous solid. 

[0826] LCMS: m/z 790[M+H]+ 

HPLC retention time: 1.26 minutes (analysis condition SMD-TFA05) 

[0827] <Examplel47> 

(4aR)-l-[[4-[3-[(2R)-2,3-Dihydroxypropoxy]propoxy]-2,3-difluorophenyl]methyl]-

4-hydroxy-4a-methyl-2-oxo-N-[4-(trifhioromethyl)-2-[6-(trifluoromethyl)pyridin-3-

yl]phenyl]-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide 

[0828] [Formula 115] 

[0831] Water (10 mL) and sodium hydroxide (1.75 g, 43.8 mmol) were added to 1,3-

dibromopropane (9.17 g, 45.4 mmol), (S)-(2,2-dimethyl-l,3-dioxolan-4-yl)methanol (1.5 g, 

11.4 mmol), and hydrogensulfate tetra n-butylammonium (0.19 g, 0.57 mmol), and the 

mixture was stirred under nitrogen atmosphere at room temperature for 16 hours. Water 

(30 mL) was added to the reaction mixture, and after the resultant was extracted with diethyl 

ether, the organic layer was dried over magnesium sulfate and filtered. The filtrate was 

concentrated at reduced pressure, and the resultant residue was purified by column 

chromatography on silica gel (hexane/ethyl acetate) to obtain (S)-4-((3-

bromopropoxy)methyl)-2,2-dimethyl-l,3-dioxolane (640 mg, 22%) as clear liquid. 

F 

[0829] First Step 

[0830] [Formula 116] 

.Br 
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[0832] Second Step 

(4aR)-l-[(2,3-Difluoro-4-hydroxyphenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyridin-3-yl]phenyl]-6,7-dihydro-5H-pyrrolo[l,2-

b]pyridazine-3-carboxamide (Example 324) (1.0 g, 1.56 mmol) and (S)-4-((3-

bromopropoxy)methyl)-2,2-dimethyl-l,3-dioxolane (0.47 g, 1.87 mmol) were dissolved in 

N,N-dimethylformamide (3 mL), cesium carbonate (0.86 g, 6.23 mmol) was added, and the 

mixture was stirred under nitrogen atmosphere at 80°C for 2 hours. Diethyl ether (30 mL) 

was added to the reaction mixture, and the insolubles were filtered and concentrated at 

reduced pressure. After methanol (10 mL) was added to the resultant residue, concentrated 

hydrochloric acid (2 mL) was added dropwise at 0°C, and the mixture was stirred at room 

temperature for 2 hours. The reaction mixture was blown with nitrogen for 1 hour to 

remove an excessive amount of hydrogen chloride, and subsequently, dimethylsulfoxide 

(5 mL) was added, methanol was removed at reduced pressure, and the resultant residue was 

purified by C-18 reverse-phase column chromatography on silica gel (water/acetonitrile) to 

obtain the title compound (1.2 g, 95%) as a white amorphous solid. 

[0833] LCMS: m/z 775[M+H]+ 

HPLC retention time: 1.49 minutes (analysis condition SMD-TFA05) 

[0834] Maj or tautomer 

lH-NMR (CDC13) 5: 16.21 (IH, s), 11.91 (IH, s), 8.78 (IH, s), 8.44 (IH, d, J= 8.7 Hz), 7.98 

(IH, d, 8.0 Hz), 7.87 (IH, d, J = 8.0 Hz), 7.73 (IH, d, 8.7 Hz), 7.55 (IH, s), 6.92 (IH, 

dd, J= 7.8, 7.5 Hz), 6.71 (IH, dd, J= 7.8, 7.5 Hz), 4.73 (IH, d, J= 14.2 Hz), 4.30 (IH, d, J = 

14.2 Hz), 4.14 (2H, t, J= 6.2 Hz), 3.89-3.87 (IH, m), 3.72-3.69 (3H, m), 3.65-3.64 (IH, m), 

3.57-3.54 (2H, m), 3.27-3.24 (IH, m), 2.70-2.62 (IH, m), 2.56-2.55 (IH, m), 2.53-2.50 (IH, 

m), 2.12-2.08 (3H, m), 1.73-1.70 (IH, m), 1.67-1.61 (2H, m), 1.00 (3H, s). 

[0835] Minor tautomer 
JH-NMR (CDCI3) 8:17.97 (IH, s), 11.89 (IH, s), 8.71 (IH, s), 8.19 (IH, d, J= 8.6 Hz), 7.94 

(IH, d, J= 7.9 Hz), 7.79 (IH, d,J= 8.0 Hz), 7.73 (IH, d, J= 8.6 Hz), 7.55 (IH, s), 7.06-7.04 

(IH, m), 6.73-6.70 (IH, m), 4.99 (IH, d, J= 14.4 Hz), 4.42 (IH, d, J= 14.4 Hz), 4.14 (2H, t, 
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J= 6.2 Hz), 3.89-3.88 (IH, m), 3.72-3.69 (3H, m), 3.65-3.64 (IH, m), 3.57-3.54 (2H, m), 

3.25-3.24 (IH, m), 2.70-2.62 (2H, m), 2.41-2.39 (IH, m), 2.12-2.08 (3H, m), 1.67-1.61 (2H, 

m), 1.43-1.37 (IH, m), 0.77 (3H, s). 

[0836] <Reference Example 78> 

('SV4-(((5-Bromopentvl^oxv^methvlV2.2-dimethvl-1.3-dioxolane 

[0837] [Formula 117] 

[0838] 1,5-Dibromopentane and (S)-(2,2-dimethyl-l,3-dioxolan-4-yl)methanol were used, 

and operations similar to those of First Step of Example 147 were carried out to obtain (S)-4~ 

((hex-5-yn-l-yloxy)methyl)-2,2-dimethyl-l,3-dioxolane as clear liquid. 

[0839] 'H-NMR (CDC13) 5: 4.25 (IH, dt, J= 12.0, 6.0 Hz), 4.05 (IH, dd, J= 6.4, 8.0 Hz), 

3.72 (IH, dd, J= 6.4, 8.0 Hz), 3.53-3.37 (6H, m), 1.87 (2H, dt, J= 14.2, 7.1 Hz), 1.64-1.54 

(2H, m), 1.54-1.44 (2H, m), 1.41 (3H, s), 1.35 (3H, s). 

[0840] <Reference Example 79> 

(R)-4-(((5-Bromopentyl)oxy)methyl)-2,2-dimethyl-l,3-dioxolane 

[0841] [Formula 118] 

[0842] 1,5-Dibromopentane and (R)-(2,2-dimethyl-l,3-dioxolan-4-yi)methanol were used, 

and operations similar to those of First Step of Example 147 were carried out to obtain (R)-4-

(((5-Bromopentyl)oxy)methyl)~2,2-dimethyl-l,3-dioxolane. 

[0843] <Example 148> 

C4aRVl-[r2.6-Dichloro-4-('2-morDholin-4-vlethoxv')phenvllmethvl1-4-hvdroxv-4a-

methvl-2-oxo-N-f6-ftrifluoromethviy2-r6-(trifluoromethvl')pyridin-3-v11pvridin-3-vl'l-6.7-

dihvdro-5H-pvrrolon.2-blpvridazine-3-carboxamide hydrochloride 

[0844] 
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[Formula 119] 
F 

[0845] (4aR)-l-[(2,6-Dichloro-4-hydroxyphenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-N-

[6-(trifluoromethyl)-2-[6-(trifluoromethyl)pyridin-3-yl]pyridin-3-yl]-6,7-dihydro-5H-

pyrrolo[l,2-b]pyridazine-3-carboxamide (Example 329) and 4-(2-chloroethyl)morpholine 

hydrochloride were used, and operations similar to those of Example 146 were carried out to 

synthesize the title compound. 

[0846] LCMS: m/z 789[M+H]+ 

HPLC retention time: 1.29 minutes (analysis condition QC-SMD-TFA05) 

[0847] <Examplel49> 

(/4aRVl-fr3-Chloro-4-r2-morpholin-4-vlethoxv)phenvllmethvll-4-hvdroxv-4a-

methvl-2-oxo-N-r4-(ytrifluoromethvlV2-r6-rtrifluoromethvnpvridin-3-vllphenvl1-6.7-dihvdro-

5H-pvrrolo \ 1.2-blpvridazine-3 -carboxamide 

[0848] [Formula 120] 

[0851] 4-(Benzyloxy)-3-chlorobenzaldehyde and (R)-2-methyl-pyrrolidine-2-carboxylic 

acid methyl ester hydrochloride were used, and operations similar to those of Reference 

Example 4 were carried out to synthesize (4aR)-l-[(3-chloro-4-

phenylmethoxyphenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-pyrroIo[l,2-

F 

[0849] First Step 

[0850] [Formula 121] 
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b]pyridazine-3-carboxylic acid 2-methylpropyl ester. 

[0852] Second Step 

[0853] [Formula 122] 

H 

<5^ 
I 

[0854] (4aR)-l-[(3-Chloro-4-phenylmethoxyphenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-

6,7-dihydro-5H-pyrrolo[l ,2-b]pyridazine-3-carboxylic acid 2-methylpropyl ester was used, 

and operations similar to those of Second Step of Reference Example 74 were carried out to 

synthesize (4aR)-l-[(3-chloro-4-hydroxyphenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxylic acid 2-methylpropyl ester. 

[0855] Third Step 

[0856] [Formula 123] 

[0857] (4aR)-l-[(3-Chloro-4-hydroxyphenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxylic acid 2-methylpropyl ester and 4-

(trifluoromethyl)-2-(6-(trifluoromethyl)pyridin-3-yl)aniline (Reference Example 13) were 

used, and operations similar to those of Example 21 were carried out to synthesize (4aR)-l-

[(3-chIoro-4-hydroxyphenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-N-[4-(trifluoromethyl)-2-

[6-(trifluoromethyl)pyridin-3-yl]phenyl]-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-

carboxamide. 

[0858] Fourth Step 

(4aR)-l-[(3-Chloro-4-hydroxyphenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyridin-3-y]]phenyl]-6,7-dihydro-5H-pyrrolo[l,2-

b]pyridazine-3-carboxamide and 4-(2-chloroethyl)morpholine hydrochloride were used, and 

F 
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operations similar to those of Example 146 were carried out to synthesize the title compound. 

[0859] LCMS: m/z 754[M+Hf 

HPLC retention time: 1.32 minutes (analysis condition QC-SMD-TFA05) 

[0860] <Example 150> 

Methvl 2-[4-fr(4aR1-4-Hvdroxv-4a-methvl-2-oxo-3-ir4-('trifluoromethvlV2-[6-

(trifluoromethvl')pvridin-3-vnphenvl1carbamovl1-6.7-dihvdro-5H-r)vrrolori.2-blPvridazin-l-

vl1methvn-2.3-difluorophenoxv1 acetate 

[0861] [Formula 124] 

[0864] (4aR)-l-[(2,3-Difluoro-4-hydroxyphenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyridin-3-yl]phenyl]-6,7-dihydro-5H-pyrrolo[l,2-

b]pyridazine-3-carboxamide (Example 324) and bromoacetic acid tert-butyl ester were used, 

and operations similar to those of Example 146 were carried out to synthesize 2-[4-[[(4aR)-4-

hydroxy-4a-methyl-2-oxo-3-[[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyridin-3-

yl]phenyl]carbamoyl]-6,7-dihydro-5H-pyrrolo[ 1,2-b]pyridazin-1 -yl]methyl]-2,3-

difluorophenoxy]acetic acid tert-butyl ester. 

[0865] LCMS: m/z 757[M+H]+ 

HPLC retention time: 1.23 minutes (analysis condition SQD-FA05) 

[0862] First Step 

[0863] [Formula 125] 
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[0866] Second Step 

[0867] [Formula 126] 

hydroxy-4a-methyl-2-oxo-3-[[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyridin-3-

yl]phenyl]carbamoyl]-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazin-l-yl]methyl]-2,3-

difluorophenoxy]acetic acid tert-butyl ester (14.7 mg, 0.019 mmol) in dichloromethane 

(0.075 mL) at room temperature, and the mixture was stirred at room temperature for 2 hours. 

The reaction mixture was concentrated at reduced pressure, and the resultant residue was 

purified by reverse-phase column chromatography (0.1% formic acid, acetonitrile/water) to 

obtain 2-[4-[[(4aR)-4-hydroxy-4a-methyl-2-oxo-3-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyridin-3-yl]phenyl]carbamoyl]-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazin-l-

yl]methyl]-2,3-difluorophenoxy]acetic acid (12.3 mg, 90%). 

[0869] LCMS: m/z 701[M+H]+ 

HPLC retention time: 1.08 minutes (analysis condition SQD-FA05) 

[0870] Third Step 

(Diazomethyl)trimethylsilane (0.0125 mL, 0.025 mmol) was added to a solution of 

2-[4-[[(4aR)-4-hydroxy-4a-methyl-2-oxo-3-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyridin-3-yl]phenyl]carbamoyl]-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazin-l-

yl]methyl]-2,3-difluorophenoxy]acetic acid (9 mg, 0.013 mmol) in benzene (0.13 mL)-

methanol (0.08 mL) at room temperature, and the mixture was stirred at room temperature for 

1 hour. After formic acid (0.005 mL) was added to the reaction mixture, the resultant was 

concentrated at reduced pressure, and the resultant residue was purified by reverse-phase 

column chromatography (0.1% formic acid, acetonitrile/water) to obtain the title compound 
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(8.3 mg, 90%) as a white amorphous solid. 

[0871] LCMS: m/z 715[M+H]+ 

HPLC retention time: 1.60 minutes (analysis condition QC-SMD-TFA05) 

[0872] <Example 151> 

(4aR1-l-Fr23-Difhioro-4-(pvridin-4-yhnethoxy)phenvl]methvll-N-r2-f2.3-

dimethoxvphenvl)-4-("trifluoromethyl1phenvll-4-hvdroxv-4a-methvl-2-oxo-6.7-dihvdro-5H-

pvrrolori.2-b1pyridazine-3-carboxamide 

[0873] [Formula 127] 

[0874] (4aR)-l-[(2,3-Oifluoro-4-hydroxyphenyl)methyl]-N-[2-(2,3-dimethoxyphenyl)-4-

(trifluoromethyl)phenyl]-4-hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-pyrrolo[l,2-

b]pyridazine-3-carboxamide (Example 325) and 4-(bromomethyl)pyridine hydrobromate 

were used, and operations similar to those of Example 146 were carried out to synthesize the 

title compound. 

[0875] LCMS: m/z 725[M+H]+ 

HPLC retention time: 1.37 minutes (analysis condition QC-SMD-TFA05) 

[0876] The phenolic derivatives of Examples 326, 327, and 330 and alkyl bromide reagents 

including those in Reference Examples 78 and 79 were used, and operations similar to those 

of Second Step of Example 147 were carried out to synthesize the compounds of the 

Examples described in the following Table. 

[0877] 
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[Table 25] 

Example No. Structural formula LCMS 
analysis condition No. 

Retention time 
(min) 

m/z 
[M+Hf 

152 

OHO if^T F 

CNT^OHN-S p 
rf N F 

QC-SMD-
TFA05 1.53 790 

153 F^VO" A 
QC-SMD-
TFA05 1.56 803 

154 

IF 
HO QHO 

S F^VOH A 
CJ& TF kO^^F F F 

QC-SMD-
TFA05 1.60 817 

155 
HoJ^O 

L VN.NX0H X 

rfc^ "IF O^^F F F 

QC-SMD-
TFA05 1.60 817 

156 

. OH o 
AVN'TN 

HO N OH fiK 

0°YF FpF 

QC-SMD-
TFA05 1.49 819 

[0878] Although tautomers of some of the compounds described in this table exist, isomers 

may be observed in some cases and not in other cases according to the type of the solvent for 

measurement. For example, !H-NMR of Example 152 (chloroform-D) and Example 156 

(dimethylsulfoxide-D6) is as follows. 

<Example 152> 

Major tautomer 

'H-NMR (CDCI3) 8: 16.43 (IH, s), 12.92 (IH, s), 9.61 (IH, s), 8.47 (IH, d, J= 8.7 Hz), 7.95 

(IH, s), 7.90 (IH, s), 7.79 (IH, d, J= 8.7 Hz), 7.04 (IH, dd, J= 8.1, 8.1 Hz), 6.70 (IH, dd, J 

= 8.1, 8.1 Hz), 4.98 (IH, d, J^= 14.3 Hz), 4.41 (IH, d, 14.3 Hz), 4.07 (2H, t, 6.2 Hz), 

3.87 (IH, brs), 3.73-3.71 (IH, m), 3.66-3.64 (IH, m), 3.56 (2H, m), 3.53-3.52 (2H, m), 3.33-

3.31 (IH, m), 2.74 (IH, ddd, J= 8.5, 8.5, 8.5 Hz), 2.55-2.53 (2H, m), 2.11 (IH, brs), 1.92-
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1.88 (2H, m), 1.82-1.77 (2H, m), 1.74-1.73 (IH, m), 1.68-1.62 (2H, m), 1.01 (2H, s). 

[0879] Minor tautomer 

'H-NMR (CDCi3) 8: 18.16 (IH, s), 12.97 (IH, s), 9.59 (IH, s)f 8.33 (IH, d, J= 8.7 Hz), 7.92 

(2H, d, J= 10.9 Hz), 7.79 (IH, d, J= 8.4 Hz), 7.04 (IH, t, J= 8.1 Hz), 6.70 (IH, t, J= 

7.5 Hz), 5.01 (IH, d, J= 17.3 Hz), 4.45 (IH, d, J= 14.6 Hz), 4.07 (2H, t, J= 6.2 Hz), 3.87 

(IH, s), 3.72 (IH, d, J= 10.7 Hz), 3.65 (IH, d, J= 11.9 Hz), 3.54 (4H, dt, 19.0, 6.0 Hz), 

3.26 (IH, s), 2.74 (IH, dd, J= 16.6, 8.5 Hz), 2.63-2.61 (2H, m), 2.11 (IH, s), 1.92-1.88 (2H, 

m), 1.74-1.73 (2H, m), 1.67-1.65 (2H, m), 1.50-1.47 (IH, m), 0.85 (3H, s). 

[0880] <Examplel56> 

'H-NMR (DMSO-D6) 8: 15.77 (IH, brs), 12.17 (IH, brs), 9.71 (IH, s), 9.14 (IH, s), 8.54 (IH, 

d, J = 6.6 Hz), 8.16 (IH, d, J= 8.1 Hz), 7.13 (IH, brs), 7.00 (IH, t, J= 6.8 Hz), 4.99-4.17 

(3H, m), 4.08 (2H, t,J= 6.1 Hz), 3.59-3.54 (IH, m), 3.41-3.24 (6H, m), 2.70 (IH, q,J= 

8.1 Hz), 2.41 (IH, brs), 1.79-1.48 (8H, m), 1.47-1.31 (4H, m), 0.92 (3H, brs). 

[0881] <Example 157> 

(4aR)-1 -[[2,3 -Difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl] -4~hydroxy-4a-

methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide 

[0882] [Formula 128] 

[0883] Triphenylphosphine (17.2 mg, 0.066 mmol), N-(2-hydroxy ethyl)morpholine 

(7.5 mg, 0.057 mmol), and diethyl azodicarboxylate (0.03 mL, 0.065 mmol) were added to a 

solution of (4aR)-l-[(2,3-difluoro-4-hydroxyphenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-N-

[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-dihydro-5H-

pyrrolo[l,2-b]pyridazine-3-carboxamide (Example 327) (10.6 mg, 0.016 mmol) in 
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tetrahydrofuran (0.2 mL), and the mixture was stirred at room temperature for 1.5 hours. 

After the reaction mixture was concentrated, the residue was purified by reverse-phase 

column chromatography on silica gel to obtain the title compound (8.0 mg, 0.011 mmol) as a 

white solid. It was confirmed by measuring 'H-NMR and 13C-NMR that this solid included 

two tautomers. 

[0884] LCMS: m/z 757[M+H]+ 

HPLC retention time: 1.30 minutes (SMD-TFA05) 

[0885] Major tautomer 
JH-NMR (CDC13) 6: 16.44 (IH, s), 12.92 (IH, s), 9.61 (IH, d, J= 1.0 Hz), 8.47 (IH, d, J= 

8.7 Hz), 7.95 (IH, d, J= 1.0 Hz), 7.90 (IH, d, 2.0 Hz), 7.79 (IH, dd, J= 8.7, 2.0 Hz), 

7.05 (IH, ddd, J= 9.0, 6.8, 2.2 Hz), 6.71 (IH, ddd, 9.0, 7.5,1.2 Hz), 4.99 (IH, d, J= 

14.2 Hz), 4.40 (IH, d, J= 14.2 Hz), 4.19 (2H, t,J= 5.7 Hz), 3.74 (4H, t, J= 4.6 Hz), 3.32 

(IH, ddd, J= 8.9, 8.9, 3.5 Hz), 2.84 (2H, t, J= 5.7 Hz), 2.74 (IH, ddd, J= 8.9, 8.9, 8.9 Hz), 

2.61-2.59 (4H, m), 2.56-2.54 (IH, m), 1.76-1.73 (IH, m), 1.68-1.63 (2H, m), 1.00 (3H, s). 

[0886] 13C-NMR (CDCI3) S: 187.4 (qC), 169.8 (qC), 165.7 (qC), 162.5 (qC), 159.3 (CH), 

156.6 (qC,./cF = 36.3 Hz), 150.3 (qC,^ = 248.7,10.5 Hz), 147.8 (qC, JCF=5.5 HZ), 141.3 

(qC, JCF = 247.9, 14.6 Hz), 138.7 (qC), 128.3 (CH,JCF = 3.3 Hz), 128.0 (qC), 127.1 (CH,JCF 

= 3.8 Hz), 127.0 (qC, JCF= 33.5 Hz), 125.1 (CH), 124.8 (CH), 123.6 (qC, JCF = 272.0 Hz), 

120.5 (qC, JCF= 215A Hz), 118.4 (qC, JCF= 12.7 Hz), 116.0 (CH, JCF = 2.5 Hz), 109.5 (CH, 

JCF = 2.5 Hz), 93.6 (qC), 68.0 (CH2), 66.9 (CH2x2), 64.2 (qC), 57.5 (CH2), 54.1 (CH2x2), 

51.9 (CH2), 43.2 (CH2), 31.9 (CH2), 22.4 (CH3), 19.1 (CH2). 

[0887] Minor tautomer 
:H-NMR (CDCI3) 5: 18.17 (IH, s), 12.97 (IH, s), 9.59 (IH, s), 8.33 (IH, d, J = 8.7 Hz), 7.93 

(IH, s), 7.91 (IH, d, J = 2.0 Hz), 7.79 (IH, dd, J = 8.7, 2.0 Hz), 7.05 (IH, ddd, J = 9.0, 6.8, 

2.2 Hz), 6.71 (IH, ddd, J = 9.0, 7.5, 1.2 Hz), 5.02 (IH, d, J = 14.5 Hz), 4.45 (IH, d, J = 

14.5 Hz), 4.19 (2H, t, J = 5.7 Hz), 3.74 (4H, t, J = 4.6 Hz), 3.25 (IH, ddd, J = 8.8, 8.8, 

3.2 Hz), 2.84 (2H, t, J = 5.7 Hz), 2.74 (IH, ddd, J = 8.9, 8.9, 8.9 Hz), 2.61-2.59 (4H, m), 

2.56-2.54 (IH, m), 1.76-1.73 (IH, m), 1.68-1.63 (IH, m), 1.49-1.47 (IH, m), 0.84 (3H, s). 
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[0888] 13C-NMR (CDCI3) 8: 191.8 (qC), 170.2 (qC), 168.1 (qC), 165.5 (qC), 159.3 (CH), 

156.6 (qC, JCF= 36.3 Hz), 150.3 {<\C,JCF = 248.7,10.5 Hz), 147.8 (qC, JCF = 5.5 Hz), 141.3 

(qC, JCF = 247.9,14.6 Hz), 138.7 (qC), 128.2 (CH, JCF= 3.3 Hz), 128.2 (qC), 127.1 (CH, JCF 

= 3.8 Hz), 127.0 (qC, JCF = 33.5 Hz), 125.1 (CH), 125.4 (CH), 123.6 (qC, JCF = 272.0 Hz), 

120.5 (qC, JcF — 275.4Hz), 118.4 (qC, JCF= 12.7 Hz), 116.0 (CH, JCF = 2.5 Hz), 109.5 (CH, 

JCF = 2.5 Hz), 84.3 (qC), 68.0 (CH2), 66.9 (CH2x2), 64.2 (qC), 57.5 (CH2), 54.1 (CH2x2), 

50.7 (CH2), 44.0 (CH2), 31.1 (CH2), 21.8 (CH3), 18.6 (CH2). 

[0889] The appropriate phenol intermediates of Examples 324, 325, and 327 and 

appropriate alcohol reagents were used, and operations similar to those of Example 156 were 

carried out to synthesize the compounds of the Examples described in the following Table. 

[0890] [Table 26] 

Example No. Structural formula LCMS 
analysis condition No. 

Retention time 
(min) 

m/z 
[M+Hf 

158 
i-CH' 
Ch 

QC-SMD-
TFA05 1.68 718 

159 

O" -

QC-SMD-
TFA05 1.69 718 

160 rV 0 

<y F 
wo F 

SMD-
TFA50 1.17 727 

161 

OH 

L0-fP/-\ F 

fV^ 0 

O " ' 
QC-SMD-
TFA05 1.32 756 

162 

UOH F 

QC-SMD-
TFA05 1.61 730 
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[0891] <Example 163> 

(4aRVl-rr2.3-DifluQro-4-('2-morpholin-4"VlethvIsulfanvltphenvllmethvll-4-

hvdroxv-4a-methvl-2-oxo«N-r4-ftrifluoromethvlV2-r6-rtrifluoromethvl>)pvridin-3-vl1phenvl1-

6.7-dihvdro-5H-pvrrolor 1.2-blpvrida2ine-3-carboxamide hydrochloride 

[0892] [Formula 129] 

[0893] Cesium carbonate (67 mg, 0.206 mmol) was added to a solution of (4aR)-l-[(2,3- . 

difluoro-4-iodophenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyridin-3 -yl]phenyl]-6,7-dihydro-5H-pyrrolo [ 1,2-b]pyridazine-3 -

carboxamide (Example 320) (30 mg, 0.04 mmol), palladium acetate (1.79 mg, 0.0080 mmol), 

triphenylphosphine (8.37 mg, 0.032 mmol), and triisopropylsilanethiol (9.87 mg, 

0.052 mmol) in toluene (0.399 mL), and the mixture was stirred at 100°C for 2 hours and 45 

minutes. Subsequently, palladium acetate (1.79 mg, 0.0080 mmol), triisopropylsilanethiol 

(9.87 mg, 0.052 mmol), and 1,4-dioxane (0.4 mL) were further added, and the mixture was 

stirred at 110°C for 2 hours. 

[0894] After the reaction mixture was cooled to room temperature, 4-(2-

chloroethyl)morpholine hydrochloric acid (37.1 mg, 0.199 mmol) was added to this reaction 

mixture, and after the resultant was heated at 100°C for several hours, it was cooled to room 

temperature. This reaction mixture was purified by C18 reverse-phase column 

chromatography. A 4 N hydrogen chloride/1,4-dioxane solution was added to the obtained 

compound, and the solution was concentrated and dried to obtain the title compound (17 mg, 

53%) as a white solid. 

[0895] LCMS: m/z 772[M+H]+ 

HPLC retention time: 1.35 minutes (analysis condition QC-SMD-TFA05) 

[0896] <Example 164> 

HCI 
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f4aRVl-rr2.3-Difluoro-4-(mQrpholin-4-vlmethvl)phenvl1methvn-4-hydroxv-4a-

methvl-2-oxo-N-r4-rtrifluoromethvn-2-r6-rtrifluoromethyl')Pvridin-3-yllphenvll-6.7-dihvdro-

5H-pyrrolor 1.2-blpvridazine-3-carboxamide hydrochloride 

[0897] [Formula 130] 

[0898] First Step 

[0899] [Formula 131] 

K*FJ- O 

[0900] A solution of (bromomethyl)potassium trifluoroborate (100 mg, 0.50 mmol), 

morpholine (45.7 mg, 0.525 mmol), and potassium carbonate (69.1 mg, 0.50 mmol) in 

tetrahydrofuran (0.50 mL) was heated at 80°C for 1 hour, and then the resultant was cooled to 

room temperature. After the reaction mixture was filtered and washed with acetone 

(15 mL), the solution was dried to obtain trifluoro(morpholinomethyl)potassium borate 

(68 mg, 66%) as a crude product. 

[0901] Second Step 

Palladium acetate (2.45 mg, 0.0109 mmol), dicyclohexyl(2',4,s6,-triisopropyl-[l,r-

biphenyl]-2-yl)phosphine (10.39 mg, 0.022 mmol), and cesium carbonate (89 mg, 

0.272 mmol) were added twice to a solution of trifluoro(morpholinomethyl)potassium borate 

(28.2 mg, 0.136 mmol) obtained in First Step and (4aR)-l-[(2s3-difluoro-4-

iodophenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyridin-3-yl]phenyl]-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-

carboxamide (Example 320) (41 mg, 0.054 mmol) in a mixture of dioxane and water 

(0.495 mL and 0.0495 mL), and the mixture was heated and stirred at 80°C overnight. After 

the reaction mixture was cooled to room temperature, this reaction mixture was purified by 
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reverse-phase column chromatography. The obtained compound was dissolved in ethanol, 

then a 4 N hydrogen chloride/dioxane solution were added, and the resultant was dried to 

obtain the title compound (28 mg, 68%) as a white solid. 

[0902] LCMS: m/z 726[M+H]+ 

HPLC retention time: 1.28 minutes (analysis condition QC-SMD-TFA05) 

[0903] Major tautomer 
lH-NMR (CDC13) 8: 13.60 (IH, s), 11.74 (IH, s), 8.74 (IH, d, J = 2.0 Hz), 8.44 (IH, d, J = 

8.6 Hz), 7.95 (IH, dd, J = 8.0,1.8 Hz), 7.86 (IH, d, J = 8.0 Hz), 7.75 (IH, m), 7.72 (IH, dd, J 

= 8.6, 2.0 Hz), 7.54 (IH, d, J = 1.8 Hz), 7.17 (IH, t, J = 6.7 Hz), 4.86 (IH, d, J = 14.9 Hz), 

4.37-4.22 (4H, m), 3.97 (2H, dd, J = 13.2, 2.6 Hz), 3.35 (2H, d, J = 10.4 Hz), 3.27 (IH, dt, J = 

8.7, 3.2 Hz), 2.92 (2H, m), 2.71 (IH, dd, J = 16.7, 8.7 Hz), 2.60-2.51 (IH, m), 1.87-1.58 (4H, 

m), 1.04 (3H, s). 

[0904] Minor tautomer 

'H-NMR (CDCI3) 5: 11.91 (IH, s), 8.70 (IH, d, J = 2.0 Hz), 8.17 (IH, d, J = 8.6 Hz), 7.80 

(IH, d, J = 8.0 Hz), 7.57 (IH, d, J - 2.0 Hz), 7.32 (IH, t, J = 6.9 Hz), 5.12 (IH, d, J = 

14.9 Hz), 4.48-4.38 (4H, m), 0.80 (3H, s). 

[0905] <Example 165> 

Methvl 4-[rt'4aRV4-Hvdroxv-4a-methvl-2-oxo-3-[r4-(trifluoromethvlV2-r6-

(trifluoromethvls)Pvridin-3-vllphenvncarbamovll-6.7-dihvdro-5H-Dvrrolor 1.2-blpvridazin-1 -

vllmethvll-3.5-difluorobenzoate 

[0906] [Formula 132] 

[0907] Molybdenum hexacarbonyl (70.2 mg, 0.266 mmol), 1,1-

bis(diphenylphosphino)ferrocene dichloropalladium (II) (a 1:1 dichloromethane complex) 

(4.4 mg, 0.0053 mmol), and l,8-diazabicyclo[5.4.0]undec-7-ene (0.0024 mL, 0.159 mmol) 

>K 



- 234 -

were added to a solution of (4aR)-l-[(2,6-difluoro-4-iodophenyl)methyl]-4-hydroxy-4a-

methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyridin-3-yl]phenyl]-6,7-dihydro-

5H-pyrrolo[l32-b]pyridazine-3-carboxamide (Example 322) (40 mg, 0.053 mmol) in 

methanol (2 mL), and the mixture was stirred under nitrogen atmosphere at 70°C for 4 hours. 

The reaction mixture was added to 1 N hydrochloric acid, the resultant was extracted with 

dichloromethane, and after the organic layer was dried over anhydrous magnesium sulfate, 

the resultant was filtered and concentrated at reduced pressure. The resultant residue was 

purified by preparative TLC (hexane:ethyl acetate = 2:1) to obtain the title compound 

(29.3 mg, 81%) as light brown oil. 

[0908] LCMS: m/z 685[M+Hf 

HPLC retention time: 1.68 minutes (analysis condition QC-SMD-TFA05) 

[0909] <Reference Example 80> 

(4aRVN-(4-Bromo-3.5-difluorophenvl')-4-hvdroxy-4a-methvl-2-oxo-l.5.6,7-

tetrahvdropvrrolo f 1,2-b1pyridazine-3 -carboxamide 

[0910] [Formula 133] 

[0911] First Step 

[0912] [Formula 134] 

„„WJC 
H 

[0913] A solution of 4-bromo-3,5-difluoroaniline (2.00 g, 9.62 mmol) and Meldrum's acid 

(2.77 g, 19.2 mmol) in toluene (18 mL) was stirred at 90°C for 3 hours. After the reaction 

mixture was cooled to 0°C, the deposit was collected by filtration. The obtained solid was 

purified by reverse-phase column chromatography (0.1% formic acid water/acetonitrile) to 

obtain 3-((4-bromo-3,5-difluorophenyl)amino)-3-oxopropanoate (2.00 g, 71%) as white 

powder. 
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[0914] LCMS: m/z 294[M+Hf 

HPLC retention time: 0.66 minutes (analysis condition SQD-FA05) 

[0915] Second Step 

[0916] [Formula 135] 

^ . 

[0917] 2,4-Dimethoxybenzaldehyde, (R)-2-methyl-pyrrolidine-2-carboxylic acid methyl 

ester hydrochloride, and 3-((4-bromo-3,5-difluorophenyl)amino)-3-oxopropanoate were used, 

and operations similar to those of Reference Example 1-1 were carried out to synthesize 

(4aR)-N-(4-bromo-3,5-difluorophenyl)-l-[(2,4-(dimethoxyphenyl)methyl]-4-hydroxy-4a-

methyl-2-oxo-6,7-dihydro-5H-pyrro!o[ 1,2-b]pyridazine-3-carboxamide. 

[0918] LCMS: m/z 554[M+H]+ 

HPLC retention time: 1.64 minutes (analysis condition SQD-FA05) 

[0919] Third Step 

(4aR)-N-(4-Bromo-3,5-difluorophenyl)-l-[(2,4-(dimethoxyphenyl)methyl]-4-hydroxy-4a-

methyl-2-oxo-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide (910 mg, 1.65 mmol) 

and triisopropylsilane (0.68 mL, 3.29 mmol) were dissolved in trifluoroacetic acid (6 mL), 

and after the mixture was cooled to 0°C, trifluoromethanesulfonic acid (0.15 mL, 1.65 mmol) 

was added dropwise. After the mixture was stirred at room temperature for 30 minutes, the 

reaction mixture was added to ice-cold water (50 mL), neutralized with potassium carbonate 

(5.5 g, 39.8 mmol), and extracted three times with ethyl acetate (100 mL). After the organic 

layer was washed with a brine, the resultant was dried over sodium sulfate. The resultant 

was filtered, the filtrate was concentrated at reduced pressure, and the resultant residue was 

purified by C-18 reverse-phase column chromatography (0.1% formic acid water/acetonitrile) 

to obtain the title compound (590 mg, 89%) as a white solid. 

[0920] LCMS: m/z402[M+H]+ 

HPLC retention time: 0.70 minutes (analysis condition SQD-FA05) 
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[0921] <Reference Example 81> 

C4aRV4-HvdrQxv-4a-methvl-2-oxo-N-r4-ftrifluoromethvlV2>[6-

ftrifluoromethvDpvridin-3-vl1phenyl"l-l.5.6.7-tetrahydropyrrolori.2-blpyridazine-3-

carboxamide 

[0922] [Formula 136] 

[0923] First Step 

[0924] [Formula 137] 

[0925] 4-(TrifIuoromethyl)-2-(6-(trifluoromethyl)pyridin-3-yl)aniline (Reference Example 

42) (2.0 g) was dissolved in tetrahydrofuran (30 mL), tripotassium phosphate (4.16 g) was 

added, and the mixture was stirred at room temperature for 3 minutes. Methyl 3-chloro-3-

oxopropanoate (1.40 mL) was added, and the mixture was stirred at room temperature for 10 

minutes. Ethyl acetate (100 mL) and water (100 mL) were added for separation, and the 

organic layer was washed with a 12% brine and concentrated at reduced pressure to obtain 

propanedioic acid 3-0-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyridin-3-yl]phenyI] l-O-

methyl as a crude product. 

[0926] LCMS: m/z 407[M+H]+ 

HPLC retention time: 0.81 minutes (analysis condition SQD-FA05) 

[0927] Second Step 

[0928] 
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[Formula 138] 

[0929] Methanol (20 mL) and a 10 N aqueous sodium hydroxide solution (1.96 mL) were 

added to 3-0-[4-(trifluoromethyl)-2-[6-(trifIuoromethyl)pyridin-3-yl]phenyl] 1-O-methyl 

obtained in First Step, and the mixture was stirred at room temperature for 10 hours. 6 N 

hydrochloric acid was added to adjust the pH to 3, ethyl acetate and water were added for 

separation, and the organic layer was dried over anhydrous magnesium sulfate and the 

solvent was distilled away at reduced pressure. Hexane (90 mL) and ethyl acetate (10 mL) 

were added to the resultant residue, the mixture was stirred and then filtered, and the resultant 

solid was dried to obtain 3-oxo-3-((4-(trifluoromethyl)-2-(6-(trifluoromethyl)pyridin-3-

yl)phenyl)amino)propanoate (2.34 g, two-step yield 91%). 

[0930] LCMS: m/z 393[M+Hf 

HPLC retention time: 0.29 minutes (analysis condition SQD-FA50) 

[0931] Third Step 

[0932] [Formula 139] 

^SjHa H-CI 

[0933] (R)-2-Methylpyrrolidine-2-carboxylic acid methyl ester hydrochloride (8.4 g, 

46.8 mmol) was suspended in dichloromethane (50 mL), p-toluenesulfonic acid-monohydrate 

(9.34 g, 49.1 mmol) was added, and the mixture was stirred under nitrogen atmosphere at 

room temperature for 10 minutes. The reaction mixture was concentrated at reduced 

pressure, toluene was added for azeotropic removal, then the residue was suspended in 

dichloromethane (50 mL), sodium nitrite (3.55 g, 69.0 mmol) was added, and the mixture 

was stirred under nitrogen atmosphere at room temperature for 2 hours. After the reaction 

mixture was filtered, the resultant was concentrated at reduced pressure to obtain (S)-l-

nitroso-pyrrolidine-2-carboxylic acid methyl ester as a crude product. The obtained crude 
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product was dissolved in acetic acid (200 mL) and methanol (30 mL), zinc powder (29.4 g, 

4501 mmol) was added in divided portions under nitrogen stream, at 0°C, and it was added, 

and the mixture was stirred for 1 hour. Methanol (100 mL) was added to the reaction 

mixture, the mixture was filtered through a celite pad, and then the filtrate was concentrated 

at reduced pressure. After a similar operation was repeated twice, the resultant residue was 

purified by column chromatography on silica gel (dichloromethane/methanol). After a 4 N 

hydrogen chloride/1,4-dioxane solution was added to the obtained fraction, the resultant was 

concentrated at reduced pressure to obtain (R)-l-amino-2-methylpynolidine-2-carboxylic 

acid methyl ester hydrochloride (6.4 g, 70%). 

[0934] LCMS: m/z 158.9[M+Hf 

HPLC retention time: 0.33 minutes mass chromatogram (analysis condition SMD-

TFA05) 

[0935] Fourth Step 

[0936] [Formula 140] 

yl)phenyl)amino)propanamide)pyrrolidine-2-carboxylic acid methyl ester and (R)-l-amino-

2-methylpyrrolidine-2-carboxylic acid methyl ester hydrochloride were used as a reagent and 

a starting material, respectively, and operations similar to those of Second Step of Reference 

Example 1-1 were carried out to synthesize (R)-2-methyl-l-(3-oxo-3-((4-(trifluoromethyl)-2-

(6-(trifluoromethyl)pyridin-3~yl)phenyl)amino)propanamide)pyrrolidine-2-carboxyIic acid 

methyl ester. 

[0938] LCMS: m/z 531 [M-H]-

HPLC retention time: 0.88 minutes (SQD-FA05) 

[0939] Fifth Step 
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(R)-2-Methyl4-(3-oxo-3-((4-(trifluoromethyl)-2-(6-(trifluoromethyl)pyridin-3-

yl)phenyl)amino)propanamide)pyrrolidine-2-carboxylic acid methyl ester was used, and 

operations similar to those of Third Step of Reference Example 1-1 were carried out to 

synthesize the title compound. 

[0940] LCMS: m/z 501[M+H]+ 

HPLC retention time: 1.03 minutes (SQD-FA05) 

[0941] <Reference Example 82> 

(4aR')-4-Hvdroxv-4a-methvl-2-oxo-N-[4-(trifluoromethvlV2-r6-

ftrifluoromethyl')pvrimidin-4-vllphenvri-1.5.6.7.-tetrahvdropvrrolo[T,2-b1pvridazine-3-

carboxamide 

[0942] [Formula 141] 

[0945] 4-(Trifluoromethyl)-2-(6-(trifluoromethyl)pyrimidin-4-yl)aniline (Reference 

Example 50) and Meldrum's acid were used, and operations similar to those of Second Step 

of Reference Example 80 were carried out to synthesize 3-oxo-3-((4-(trifluoromethyl)-2-(6-

(trifhioromethyl)pyrimidin-4-yl)phenyl)amino)propanoate. 

[0946] Second Step 

(R)-l-amino-2-methylpyrrolidine-2-carboxylic acid methyl ester hydrochloride and 

3-oxo-3-((4-(trifluoromethyl)-2-(6-(trifluoromethyl)pyrimidin-4-yl)phenyl)amino)propanoate 

were used, and operations similar to those of Fourth and Fifth Steps of Reference Example 81 

were carried out to synthesize the title compound. 
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[0947] LCMS: m/z 502[M+Hf 

HPLC retention time: 1.02 minutes (SQD-FA05) 

[0948] <Example 166> 

(4aRl-N-f4-Bromo-3.5-difluorophenvl')-l-fY4-bromo-2-fIuorophenyDmethvl1-4-

hvdroxv-4a-methvl-2-oxo-6.7-dihvdro-5H-pvrrolori.2-blpvridazine-3-carboxamide 

[0949] [Formula 143] 

[0950] A 1.7 N toluene solution (0.0644 mL, 0.109 mmol) of 4-bromo-l-(bromomethyl)-2-

fluorobenzene (14.7 mg, 0.055 mmol) and potassium 2,2-dimethylpropan-l-olate was added 

to a solution of (4aR)-N-(4-bromo-3,5-difluorophenyl)-4-hydroxy-4a-methyl-2-oxo-l,5,6,7-

tetrahydropyrrolo[l,2-b]pyridazine-3-carboxamide (Reference Example 80) (20.0 mg, 

0.050 mmol) in N,N-dimethylformamide (0.249 mL), and the mixture was stirred at room 

temperature for 15 minutes. The reaction mixture was purified directly by Cl8 reverse-

phase column chromatography (0.1% formic acid acetonitrile/water) to obtain the title 

compound (6.0 mg, 20%) as a grayish white amorphous solid. 

[0951] LCMS: m/z 588[M-H]' 

HPLC retention time: 1.32 minutes (SQD-FA05) 

[0952] The appropriate pyridazinone intermediates of Reference Examples 80 to 82 and 

appropriate benzylhalide reagents were used, and operations similar to those of Example 166 

were carried out to synthesize the compounds of the Examples described in the following 

Table. 

[0953] 
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[Table 27-1] 

Example No. Structural formula LCMS 
analysis condition No. 

Retention time 
(min) 

m/z 
[M+HT 

167 

F 

OH O 

P" x 
V p 

QC-SMD-
TFA05 1.65 657 

168 ol y SQD-AA05 1.20 625 

169 

F 
J^F 

OH O cK*5f 
^ * 

Cl 

SQD-AA05 1.19 625 

170 

>F c«^r 
F 

QC-SMD-
TFA05 1.67 627 

171 

j^F 
OH 0 <&yx 

v + 
F 

QC-SMD-
TFA05 1.68 627 

172 

JrF 

SQD-AA05 1.16 627 

173 c665f 
JCC' T F'-^S F-f-F 

QC-SMD-
TFA05 1.67 627 

174 

F 

OH O r«^ 

y-J^5trA-N^5v>v.p CCNX0H 

9i 
F 

QC-SMD-
TFA05 1.74 544 

[0954] 
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[Table 27-2] 

175 

F L.F 
OH O 

% 

QC-SMD-
TFA05 1.66 651 

176 

F 
L,F 

rfp 

SQD-AA05 1.18 651 

111 31 ° CL -

VF 
p 

QC-SMD-
TFA05 1.68 658 

178 

JrF 
OH o 

"-.A, N15^! 

C< ^ 
QC-SMD-
TFA05 1.65 617 

179 

F 
1<F 

^^F 

Cr^ 
ill 
N 

QC-SMD-
TFA05 1.64 617 

180 

F 
j-F 

OH O 

J 0 " f jl cd "V 
QC-SMD-
TFA05 1.76 626 

181 

LF 

g? otr^r> 
Cl 

QC-SMD-
TFA05 1.76 626 

182 cft1^ N^O 

QC-SMD-
TFA05 1.76 626 

[0955] 
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[Table 27-3] 

183 

F 

OK O 

QC-SMD-
TFA05 1.68 650 

184 

tF 

Br 

QC-SMD-
TFA05 1.76 688 

185 

cL W-V; 
QC-SMD-
TFA05 1.76 606 

186 

V 'F 
QC-SMD-
TFA05 1.76 606 

187 

> 
OH o r*5:r"V''r 

CIVTV X? y QC-SMD-
TFA05 1.77 606 

188 d36$f a1 ^r-
QC-SMD-
TFA05 1.72 592 

189 

e 

°^e 

> 

QC-SMD-
TFA05 1.76 676 

190 
/—rv^N'^F <xNx0" 

F 

SQD-AA05 1.15 528 

191 c&^: 

V 
F 

SQD-AA05 1.16 528 
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[0956] [Table 27-4] 

192 

F 

OH O ]^"Br 

^N-H-S> 

.JO! 
QC-SMD-
TFA05 1.70 528 

193 
. r E 

'tx; 
SQD-AA05 1.15 528 

194 

F 

OH O ^Y0r 

ctX1^' SQD-AA05 1.15 546 

195 

F 

OH o Jy 

N"N-^Q 

9^ 
QC-SMD-
TFA05 1.76 524 

196 C±5CA 
Cl 

QC-SMD-
TFA05 1.75 544 

197 

F 

OH o r^SrB' ctSVX 
F 

QC-SMD-
TFA05 1.73 546 

198 

JLF 

N~-N-N'"S> f^Tl # s 
Cl 

SQD-AA05 1.18 643 

199 

JLF 

.X? y. 
QC-SMD-
TFA05 1.67 609 

200 

F j,F 
OH O f5SS5^r^F 

a". :x 
F 

QC-SMD-
TFA05 1.67 609 

[0957] 
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[Table 27-5] 
JLF 

OH o 

201 ocC%x 
cc1 V F-T^F 

F 

SQD-AA05 1.18 643 

202 OCX?A 
V £ 

SQD-AA05 1.17 651 

JcF 

203 X cc. % 
QC-SMD-
TFA05 1.66 627 

204 

F 
J-.F 

OH O 

6d ^ 
QC-SMD-
TFA05 1.71 643 

u 
205 SQD-AAOS 1.21 623 

206 

u 
VS 

^•sS#5^ F^~F 
F 

QC-SMD-
TFA05 1.67 609 

207 

JLF 
<j)H Q J[^J)^F 

\^N^N^-Q N^~JI a; °* QC-SMD-
TFA05 1.68 610 

208 

F j-F 
OH O f^SjfX''^F 

.J& 

QC-SMD-
TFA05 1.68 610 

209 

j> 
OH O ^Y^F 

C! 

QC-SMD-
TFA05 1.72 644 

[0958] 
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[Table 27-6] 

210 

U 
OH O 

i£ 
QC-SMD-
TFA05 1.72 644 

211 

OH O I^Y^^F •dX6( 
Xti '"V 

QC-SMD-
TFA05 1.71 644 

212 cvW?* \^%A0 N^k « °T! QC-SMD-
TFA05 1.70 628 

213 dW" 
•pJ 

F 

QC-SMD-
TFA05 1.71 628 

214 

u 
OH O 

F 

QC-SMD-
TFA05 1.71 628 

215 

j> 
°K O 

pc; Cxfi 
QC-SMD-
TFA05 1.76 624 

216 
^xvic 
^-"sAo 
cd 

QC-SMD-
TFA05 1.78 571 

217 

F 
OH o r^SrBr 

dXN» F 
FxX 

QC-SMD-
TFA05 1.77 589 

218 WNJ^0H 

o^N 
QC-SMD-
TFA05 1.62 517 

[0959] 
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[Table 27-7] 

219 

F 

OH o ^SrBr c±X=^' QC-SMD-
TFA05 1.76 526 

220 

F 

OH o r##SfBr 

F •v. J 0 
QC-SMD-
TFA05 1.62 517 

221 

F 

OH O 

c'^ 

QC-SMD-
TFA05 1.76 526 

222 

F 

OH O f*yBr 

^-"N-N'^O H 

N 

QC-SMD-
TFA05 1.62 517 

223 

F 

OH O 

/^^V^N'^SF 
V-N Js. H 

N O 
QC-SMD-
TFA05 1.76 526 

224 

F 

OH o r**SrBr 

\^N.NXQ» 

I J 
F"^ 

SQD-AA05 1.18 589 

225 ^nA 
FTF 

F 

QC-SMD-
TFA05 1.68 590 

226 ^"NV A, cC ^ 
N F 

QC-SMD-
TFA05 1.61 615 

227 

F 

SQD-AA05 1.11 615 

[0960] 
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[Table 27-8] 

228 

N F 

SQD-AA05 1.11 615 

229 x 
h F 

QC-SMD-
TFA05 1.67 644 

230 Ftx X 
r F 

QC-SMD-
TFA05 1.66 644 

231 

VF 
OH o 

JX 
QC-SMD-
TFA05 1.71 627 

232 

OH O f^V^p 

F JL F 
XX F F 

QC-SMD-
TFA05 1.70 627 

233 

PVF 
OH O gNxQHNx F QC-SMD-

TFA05 1.70 645 

[0961] Although the respective compounds described in this table include their tautomers, 

for example, 1 H-NMR of Example 196 is as follows. 

[0962] Major tautomer 

'H-NMR (400 MHz, CDC13) 8: 16.40 (IH, s), 12.00 (IH, s), 7.40-7.28 (4H, m), 7.11-7.04 

(IH, m), 5.14 (IH, d, J= 14.1 Hz), 4.47 (IH, d, J= 14.1 Hz), 3.37-3.32 (IH, m), 2.82-2.76 

(IH, m), 2.61-2.54 (IH, ra), 1.76-1.61 (3H, m), 1.01 (3H, s). 

[0963] Minor tautomer 

lH-NMR (400 MHz, CDC13) 5: 16.40 (IH, s), 12.18 (IH, s), 7.40-7.28 (4H, m), 7.11-7.04 

(IH, m), 5.11 (IH, d, 14.4 Hz), 4.53 (IH, d,J= 14.4 Hz), 3.32-3.26 (IH, m), 2.84-2.77 

(IH, m), 2.65-2.61 (IH, m), 1.81-1.70 (3H, m), 0.88 (3H, s). 
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[0964] <Example 234> 

(4aRV4-Hvdroxv-4a-methvl-2-oxo-l-r4.4.4-trifluorobutvlVN-|"4-(trifluoromethvlV 

2-r6-rtrifluoromethvOpvrimidm-4-ynphenvH-6.7-dihvdro-5H-Dvrrolo["1.2-b1pvrida7.ine-V 

carboxamide 

[0965] [Formula 144] 

[0966] Methyl (4aR)-l-[(2,4-dimethoxyphenyl)methyl]-4-hydroxy-4a-niethyl-2-oxo-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxylate (Reference Example 12) and 1,1,1-

trifluoro-4-iodobutane were used, and operations similar to those of Third Step of Reference 

Example 80, Example 166, and Example 21 were consecutively carried out to obtain the title 

compound. 

[0967] LCMS: m/z 612[M+H]+ 

HPLC retention time: 1.63 minutes (analysis condition SMD-TFA05) 

[0968] <Example 235> 

Ethyl 7-ff4aR')-4-hvdroxv-4a-methvl-2-oxo-3-rr4-ftrifluoromethvlV2-|"6-

(trifhioromethvDpyridin-3-vnphenvncarbamovl"l-6.7-dihvdro-5H-pvrrolori.2-blPvrida7:in-l-

vllheptanoate 

[0969] [Formula 145] 

[0970] Methyl (4aR)-l-[(2,4-dimethoxyphenyl)methyl]-4-hydroxy-4a-niethyl»2-oxo-657-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxylate (Reference Example 12) and ethyl 7-

bromoheptanoate were used, and operations similar to those of Example 234 were carried out 

to obtain the title compound. 

.[0971] LCMS: m/z 657[M+H]+ 

F 
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HPLC retention time: 1.70 minutes (analysis condition QC-SMD-TFA05) 

[0972] <Example 236> 

C4aR')-4-Hydroxv-l-r8-r2-t'2-methoxvethoxv')ethoxy1octvl1-4a-methvl-2-oxo-N-[4-

f"trifluoromethvl')-2-[6-(trifluoromethvl')DYrimidine-4-vllphenvll-6.7-dihvdro-5H-pyrrolofl.2-

b]pvridazine-3-carboxamide 

[0973] [Formula 146] 

[0976] Sodium iodide was added to a solution of l-bromo-8-(2-(2-

methoxyethoxy)ethoxy)octane (1.00 g, 3.21 mmol) in acetone, and the mixture was stirred at 

60°C for 2 hours. After the reaction mixture was cooled to room temperature, the 

precipitate was filtered for separation, and after the filtrate was washed with sodium 

thiosulfate and a brine, the resultant was dried over sodium sulfate. After the resultant was 

filtered, the filtrate was concentrated at reduced pressure to obtain l-iodo-8-(2-(2-

methoxyethoxy)ethoxy)octane (1.05 g, 91%) as yellow oil. 

[0977] Second Step 

Methyl (4aR)-l-[(2,4-(dimethoxyphenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxylate (Reference Example 12) and the iodine 

body obtained in First Step was used, and operations similar to those of Example 234 were 

carried out to obtain the title compound. 

[0978] LCMS: m/z 732[M+H]+ 

HPLC retention time: 1.76 minutes (analysis condition QC-SMD-TFA05) 

[0979] <Example237> 

F 

[0974] First Step 

[0975] [Formula 147] 
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(3SV3-Tert-butvl-N-r4-chloro-246-ftrifluoromethvlVyrimidin-4-vIlphenvIl-l-IY2.3-

difluorophenvDmethvll-4-hvdroxv-2-methvl-6-oxo-3H-pvrjmidine-5-carboxamide 

First Step 

Methvl f2S>3.3-Dimethvl-2-rmethvl-rC2-methvIpropan-2-

vDoxvcarbonvllaminolbutanoate 

[0980] [Formula 148] 

Y 
[0981] (S)-2-((Tert-butoxycarbonyl)amino)-3,3-dimethyl butanoic acid (11.3 g, 48.9 mmol) 

was dissolved in N,N-dimethylformamide (114 mL), silver oxide (34.0 g, 147 mmol) and 

iodomethane (18.3 mL, 294 mmol) were added, and the mixture was stirred under nitrogen 

atmosphere at 45°C overnight. The reaction mixture was diluted with ethyl acetate 

(200 mL) and filtered, water was added, and the resultant was extracted with ethyl acetate. 

The organic layer was washed with a brine, dried over sodium sulfate, filtered, and 

concentrated at reduced pressure, and the resultant residue was purified by column 

chromatography on silica gel (hexane/ethyl acetate) to obtain the title compound (12.7 g, 

100%). 

[0982] 'H-NMR (CDCls) 8: 4.75 (IH, s), 3.71 (3H, s), 2.94 (3H, s), 1.48 (9H, s), 1.08 (9H, 

s). 

[0983] Second Step 

Methvl (S>3.3 -Dimethvl-2-(methvlamino^butano ate hydrochloride 

[0984] [Formula 149] 

x*NH H-CI 

[0985] Hydrochloric acid (a dioxane solution, 122 mL, 489 mmol) was added to methyl 

((2S)-3,3-dimethyl-2-[methyl-[(2-methylpropan-2-yi)oxycarbonyl]amino]butanoate (12.69 g), 
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and the mixture was stirred at room temperature for 1 hour. The reaction mixture was 

concentrated at reduced pressure to obtain the title compound (9.58 g, 100%). 

[0986] !H-NMR (DMSO-D6) 8: 9.00 (IH, brs), 3.89-3.86 (IH, m), 3.79 (3H, s), 2.54 (3H, 

s), 1.02 (9H, s). 

[0987] Third Step 

Methvl (2S)-2-rr(2.3-difluorophenvl)methvlideneamino]-methvlaminol-3.3-

dimethvlbutanoate 

[0988] [Formula 150] 

[0989] Methyl (S)-3,3-Dimethyl-2-(methylamino)butanoate hydrochloride (70.0 mg, 

0.358 mmol) was dissolved in acetic acid (3.58 mmol, 205 |iL) and water (716 jaL), sodium 

nitrite (33.4 mg, 0.393 mmol) was added at 0°C, and the mixture was stirred under nitrogen 

atmosphere for 1 hour. Zinc (19.7 g, 302 mmol) was added to the reaction mixture at 0°C, 

and the mixture was stirred under nitrogen atmosphere for 4 hours. After the reaction 

mixture was filtered, methanol (3.58 mL) and 2,3-difluorobenzaldehyde (39.1 |iL, 

0.358 mmol) were added, and the mixture was stirred at room temperature for 30 minutes. 

The reaction mixture was concentrated at reduced pressure and diluted with ethyl acetate, and 

the organic layer was washed with a saturated sodium bicarbonate solution and a brine, and 

then the resultant was dried over sodium sulfate, filtered, and concentrated at reduced 

pressure, and the resultant residue was purified by column chromatography on silica gel 

(hexane/ethyl acetate) to obtain the title compound (44.2 mg, 41%). 

[0990] LCMS: m/z 299[M+H]+ 

HPLC retention time: 1.13 minutes (analysis condition SQD-AA05) 

[0991] Fourth Step 

(3SV3-tert-Butvl-l-f(23-difluorophenvnn\ethvl~l-4-hvdroxv-2-methvl-6-oxo-3H-

F 
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pvrimidine-5-carboxvlic acid 2-methvlpropvl ester 

[0992] [Formula 151] 
I OH 0 

F 

[0993] Methyl ((2S)-2-[[(2,3-difluorophenyl)methylideneamino]-methylamino]-3,3-

dimethylbutanoate (44.2 mg, 0.148 mmol)) was dissolved in hydrochloric acid (a methanol 

solution, 442 nL), borane-pyridine (29.9 JIL, 0.296 mmol) was added at 0°C, and the mixture 

was stirred under nitrogen atmosphere for 2 hours. The reaction mixture was concentrated 

at reduced pressure and diluted with ethyl acetate, the organic layer was washed with a 1 N 

aqueous dipotassium hydrogenphosphate solution and a brine, and the aqueous layer was 

separated by a phase separator and concentrated at reduced pressure to obtain methyl (2S)-2-

[[(2,3-difhiorophenyl)methylamino]-methyIamino]-3,3-dimethylbutanoate as a crude product. 

The obtained crude product was dissolved in ethyl acetate (750 jxL), and then 3-isobutoxy-3-

oxopropanoate (0.026 g, 0.163 mmol), pyridine (35.8 fiL, 0.444 mmol) and 2,4,6-tripropyl-

1,3,5,2,4,6-trioxatriphosphinane 2,4,6-trioxide (an ethyl acetate solution, 174 jxL, 

0.296 mmol) were added at 0°C, and the mixture was stirred under nitrogen atmosphere for 1 

hour. Water was added to the reaction mixture, and the resultant was extracted with ethyl 

acetate. The organic layer was washed with a 1 N aqueous dipotassium hydrogenphosphate 

solution and a brine, dried over sodium sulfate, filtered, and concentrated at reduced pressure 

to obtain methyl (2S)-2-[[(2,3-difluorophenyl)methyl-[3-(2-methylpropoxy)-3-

oxopropanoyl]amino]-methylamino]-3,3-dimethylbutanoate as a crude product. The 

obtained crude product was dissolved in N,N-dimethylformamide (750 |aL), cesium 

carbonate (121 mg, 0.370 mmol) was added, and the mixture was stirred under nitrogen 

atmosphere at 80°C for 2 hours. 1 N Hydrochloric acid was added to the reaction mixture at 

O^C, and the resultant was extracted with ethyl acetate. The organic layer was washed with 

a brine, dried over sodium sulfate, filtered, and concentrated at reduced pressure, and the 
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resultant residue was purified by C18 reverse-phase column chromatography 

(acetonitrile/water) to obtain the title compound (48.1 mg, 79%). 

LCMS: m/z 411.5[M+H]+ 

HPLC retention time: 1.03 minutes (analysis condition SQD-AA05) 

Fifth Step 

(3S1-3-Tert-butvl-N-r4-chloro-2-r6-rtrifluoromethyl,lpvrimidin-4-vl]phenvll-l-r('2.3-

difluorophenvl')methyll-4-hvdroxv-2-methvl-6-oxo-3H-pvrimidine-5-carboxamide 

F 

[0995] (3S)-3-tert-Butyl-l-[(2,3-difluorophenyl)methyl]-4-hydroxy-2-methyl-6-oxo-3H-

pyridazine-5-carboxylic acid 2-methylpropyl ester (6.3 mg, 0.015 mmol) was dissolved in 

toluene (200 }iL), 4-chloro-2-(6-(trifluoromethyl)pyrimidin-4-yl)aniline (Reference Example 

53) (4.2 mg, 0.015 mmol) was added, and the mixture was heated for 1 hour. The reaction 

mixture was concentrated and the resultant residue was purified by Cl 8 reverse-phase 

column chromatography (acetonitrile/water) to obtain the title compound (8.0 mg, 85%). 

[0996] LCMS: m/z 610.3[M+Hf 

HPLC retention time: 1.72 minutes (analysis condition QC-SMD-TFA05) 

[0997] <Reference Example 83> 

Methvl fS)-2-(ethylaminoV3.3-dimethvlbutanoate hydrochloride 

Methvl f2SV2-rbenzyl(ethvnamino1-3.3-dimethylbutanoate 

[0998] 
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[Formula 153] 

^"6 
[0999] Methyl (2S)-2-amino-3,3-dimethylbutanoate hydrochloride (5.27 g, 29.0 mmol) was 

suspended in dichloroethane (250 mL), and then benzaldehyde (2.93 mL, 29.0 mmol) and 

sodium triacetoxyhydroborate (12.3 g, 58.0 mmol) were added, and the mixture was stirred 

under nitrogen atmosphere at room temperature for 10 hours. The reaction mixture was 

diluted with ethyl acetate (200 mL) and filtered, water was added, and the resultant was 

extracted with ethyl acetate. A saturated sodium bicarbonate solution was added to the 

reaction mixture at 0°C, and the mixture was extracted with dichloromethane. The organic 

layer was washed with a brine, dried over sodium sulfate, filtered, and concentrated at 

reduced pressure to obtain (2S)-2-(benzylamino)-3,3-dimethylbutanoate methyl ester (6.82 g) 

as a crude product. A part of the obtained crude product (2.00 g, 8.50 mmol) was dissolved 

in dichloromethane (42.5 mL), acetaldehyde (2.39 mL, 42.5 mmol) and sodium 

triacetoxyhydroborate (3.60 g, 17.0 mmol) were added, and the mixture was stirred under 

nitrogen atmosphere at room temperature for 24 hours. A saturated sodium bicarbonate 

solution was added to the reaction mixture at 0°C, and the mixture was extracted with 

dichloromethane. The organic layer was washed with a brine, dried over sodium sulfate, 

filtered, and concentrated at reduced pressure, and the resultant residue was purified by 

column chromatography on silica gel (hexane/ethyl acetate) to obtain the title compound 

(1.65 g, 88%). 

[1000] LCMS: m/z 264.3[M+Hf 

HPLC retention time: 1.14 minutes (analysis condition SMD-TFA05) 

[1001] Second Step 

Methvl CSV3.3»dimethvl-2-fmethvlamino')butanoate hydrochloride 

[1002] 
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[Formula 154] 

[1003] Methyl (2S)-2-[benzyl(ethyl)amino]-3,3-dimethylbutanoate (1.64 g, 6.23 mmol) was 

dissolved in ethyl acetate (6.23 mL), palladium hydroxide-carbon (20 wt. %, 328 mg) was 

added, and the mixture was stirred under hydrogen atmosphere at room temperature for 6 

hours. The reaction mixture was filtered, hydrochloric acid (a dioxane solution, 4.67 mL, 

18.7 mmol) was added, and then the resultant was concentrated at reduced pressure to obtain 

the title compound (922 mg, 71%). 

[1004] 1 H-NMR (DMSO-De) 5: 8.98 (IH, brs), 8.76 (IH, brs), 3.88 (IH, d, J= 10.0 Hz), 

3.78 (3H, s), 2.94 (2H, q, J= 6.0 Hz), 1.22 (3H, t, J= 7.3 Hz), 1.04 (9H, s). 

[1005] <Reference Example 84> 

Methvl C2Sy3.3-dimethvl-2-f2.2.2-trifhioroethvlamino)butanoate 

[1006] [Formula 155] 

[1007] Methyl (2S)-2-amino-3,3-dimethylbutanoate hydrochloride (1.00 g, 5.50 mmol) was 

suspended in tetrahydrofuran (250 mL), and then trifluoromethanesulfonic acid 2,2,2-

trifluoroethyl (1.59 mL, 11.0 mmol) and diisopropylethylamine (4.79 mL, 27.5 mmol) were 

added, and the mixture was stirred under nitrogen atmosphere at 60°C for 27 hours. After 

the mixture was cooled to room temperature, the reaction mixture was filtered, concentrated 

hydrochloric acid was added, the resultant was concentrated at reduced pressure, and the 

resultant residue was purified by C18 reverse-phase column chromatography 

(acetonitrile/water) to obtain the title compound as a solution of acetonitrile/water. 

[1008] LCMS: m/z 228.3[M+H]+ 

HPLC retention time: 1.19 minutes (analysis condition SMD-TFA05) 

[1009] <Reference Example 85> 

F 
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Methvl l-Cmethvlaminokvclobutanecarboxvlate hydrochloride 

First Step 

Methvl Mftert-butoxvcarbonvlYmethvllamino^cvclobutanecarboxvlate 

[1010] [Formula 156] 

[1011] l-((tert-Butoxycarbonyl)amino)cyclobutanecarboxylic acid (1.00 g, 4.65 mmol) was 

dissolved in N,N-dimethylformamide (9.29 mL), and then sodium hydride (55%, 0.61 g, 

13.9 mmol) and methyl iodide (1.45 mL, 23.3 mmol) were added at 0°C, and the mixture was 

stirred under nitrogen atmosphere at room temperature for 3 hours. A 1 N aqueous 

hydrochloric acid solution was added to the reaction mixture at 0°C, and the mixture was 

extracted with diethyl ether. The organic layer was washed with water, a saturated sodium 

bicarbonate solution, a 10 wt. % aqueous sodium thiosulfate solution, and a brine, the 

aqueous layer was separated by a phase separator, the resultant was concentrated at reduced 

pressure, and the resultant residue was purified by column chromatography on silica gel 

(hexane/ethyl acetate) to obtain the title compound (1.13 g, 100%). 

[1012] LCMS: m/z 266.3[M+Naf 

HPLC retention time: 0.92 minutes (analysis condition SQD-AA05) 

Second Step 

Methvl l-(methvlamino)cvclobutanecarboxviate hydrochloride 

[1013] [Formula 157] 

[1014] In a similar manner to Second Step of Example 237, the title compound was 

synthesized from methyl l-((tert-butoxycarbonyl)(methyl)amino)cyclobutanecarboxylate. 

[1015] 'H-NMR (DMSO-D6) 5: 9.97 (2H, brs), 3.86 (3H, s), 2.60-2.57 (2H, m), 2.50-2.46 

0 

H-CI 
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(5H, m), 2.06-2.03 (2H, m). 

[1016] <Reference Example 86> 

Methvl 1-fmethvlaminofcvclobutanecarboxvlate 4-toluenesulfonate 

[1017] [Formula 158] 

[1018] Methyl l-(methylamino)cyclobutanecarboxylate hydrochloride (1.39 g, 7.75 mmol) 

was dissolved in ethyl acetate (15 mL), and then 4-toluenesulfonate monohydrate (1.47 g, 

7.75 mmol) was added, the mixture was concentrated at reduced pressure, ethyl acetate 

(15 mL) was added, and the resultant was filtered to obtain the title compound (1.96 g, 80%). 

[1019] 'H-NMR (DMSO-Dg) 8: 9.10 (2H, brs), 7.48 (2H, d, J= 7.9 Hz), 7.12 (2H, d, J= 

7.9 Hz), 3.82 (3H, s), 2.56-2.31 (7H, m), 2.29 (3H, s), 2.05-1.99 (2H, m). 

[1020] <Reference Example 87> 

Methvl l-fmethvlaminokvclopentanecarboxvlate hydrochloride 

[1021] [Formula 159] 

[1022] In a similar manner to First and Second Steps of Reference Example 85, the title 

compound was synthesized from l-((tert-butoxycarbonyl)amino)cyclopentanecarboxylic acid. 

[1023] JH-NMR (DMSO-D6) 8: 9.71 (2H, brs), 3.79 (3H, s), 3.34 (3H, s), 2.20-2.13 (2H, 

m), 2.05-1.98 (2H, m), 1.89-1.86 (2H, m), 1.74-1.71 (2H, m). 

[1024] <Reference Example 88> 

Methyl l-(methvlamino)cyclopentanecarboxvlate 4-toluenesulfonate 

[1025] [Formula 160] 

[1026] Methyl l-(methylamino)cyclopentanecarboxylate hydrochloride (1.50 g, 7.75 mmol) 

o 

H-CI 
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was dissolved in ethyl acetate (15 mL), and then 4-toluenesulfonate monohydrate (1.47 g, 

7.75 mmol) was added, the mixture was concentrated at reduced pressure, ethyl acetate 

(15 mL) was added, and the resultant was filtered to obtain the title compound (2.00 g, 78%). 

[1027] 'H-NMR (DMSO-D6) 5: 9.18 (2H, brs), 7.48 (2H, d, J= 7.9 Hz), 7.11 (2H, d, 

7.9 Hz), 3.79 (3H, s), 2.57 (3HS brs), 2.29 (3H, s), 2.24-2.10 (2H, m), 1.99-1.86 (2H, m), 

1.86-1.65 (2H,m). 

[1028] <Reference Example 89> 

Methvl l-fmethvlaminolcvclohexanecarboxvlate hydrochloride 

[1029] [Formula 161] 

[1030] In a similar manner to First and Second Steps of Reference Example 85, the title 

compound was synthesized from 1 -((tert-butoxycarbonyl)amino)cyclohexanecarboxylic acid. 

[1031] 'H-NMR (DMSO-D6) 6: 9.43 (2H, brs), 3.84 (3H, s), 2.51 (3H, s), 2.15-2.12 (2HS 

m), 1.77-1.73 (4H, m), 1.58-1.55 (IH, m), 1.47-1.44 (2H, m), 1.35-1.29 (IH, m). 

LCMS: m/z 172.5 [M+H]+ 

[1032] LCMS: m/z 172.5[M+H]+ 

HPLC retention time: 0.52 minutes (analysis condition SMD-TFA05) 

[1033] <Reference Example 90> 

Methyl 2-ethvl-2-fmethvlamino)butanoate hydrochloride 

First Step 

2-(YfBenzvloxvlcarbonyl')aminos)-2-ethvlbutanoate methvl ester 

[1034] [Formula 162] 

[1035] 2-Ethyl-2-(methoxycarbonyl)butanoate (307.0 mg, 1.76 mmol) was dissolved in 

toluene (11.7 mL), and then triethylamine (295 fxL, 2.12 mmol) and diphenylphosphoryl 

azide (458 pL, 2.12 mmol) were added, and the mixture was stirred at room temperature for 

H-CI 

o 
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1.5 hours and at 95°C for 0.5 hours. Benzyl alcohol (1.1 mL, 10.6 mmol) was added, and 

the mixture was stirred at 95®C overnight. The reaction mixture was concentrated at 

reduced pressure, diluted with diethyl ether, and the resultant was washed with 1 N 

hydrochloric acid, a saturated sodium bicarbonate solution, and a brine. The organic layer 

was dried over anhydrous sodium sulfate, filtered, and concentrated at reduced pressure. 

The resultant residue was purified by column chromatography on silica gel (ethyl 

acetate/hexane) to obtain the title compound (488.1 mg, 99%). 

[1036] LCMS: m/z 280[M+H]+ 

HPLC retention time: 1.11 minutes (analysis condition SMD-TFA05) 

[1037] Second Step 

[1039] After a solution of methyl 2-(((benzyloxy)carbonyl)amino)-2-ethylbutanoate 

(481.3 mg, 1.72 mmol) in N,N-dimethylformamide (3.4 mL) was added to sodium hydride 

(83 mg, 3.45 mmol) at 0°C, methyl iodide (269 \iL, 4.31 mmol) was added, and the mixture 

was stirred at room temperature for 2 hours. The reaction mixture was diluted with diethyl 

ether and washed with 1 N hydrochloric acid, water, a saturated sodium bicarbonate solution, 

an aqueous sodium thiosulfate solution, and a brine. The organic layer was dried over 

anhydrous sodium sulfate, filtered, and concentrated at reduced pressure. The resultant 

residue was purified by column chromatography on silica gel (ethyl acetate/hexane) to obtain 

the title compound (438.5 mg, 87%). 

[1040] LCMS: m/z 294[M+H]+ 

HPLC retention time: 1.14 minutes (analysis condition SMD-TFA05) 

[1041] Third Step 

Methvl 2-(ffbenzvloxv)carbonvl')('methvl)amino>)-2-ethvlbutanoate 

[1038] [Formula 163] 

0 

Methvl 2-ethvl'2-(methvlamino)butanoate hydrochloride 

[1042] 
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[Formula 164] 

0^ 
-NH 

H-CI 

[1043] Palladium-carbon (10 wt. %, 15.8 mg) was added to a solution of methyl 2-

(((benzyloxy)carbonyl)(methyl)amino)-2-ethylbutanoate (434.5 mg, 1.48 mmol) in methanol 

(7.4 mL), and the mixture was stirred under hydrogen atmosphere at room temperature for 1 

hour. A hydrochloric acid-methanol solution (0.5 M, 14.8 mL) was added to the reaction 

mixture, and the resultant was filtered and concentrated at reduced pressure to obtain the title 

compound (281.9 mg, 97%). 

[1044] 'H-NMR (CD3OD) 8: 3.92 (3H, s), 3.34 (IH, m), 2.69 (3H, s), 2.04 (4H, m), 0.99 

(6H,t). 

[1045] LCMS: m/z 160[M+H]+ 

HPLC retention time: 0.49 minutes (analysis condition SMD-TFA05) 

[1046] <Reference Example 91 > 

4-Chloro-5-methvl-6-ftrifluoromethvr)pyrimidine 

First Step 

5-Methvl-6-ftrifluoromethvOpyrimidin-4f3HVone 

[1047] [Formula 165] 

[1048] Ethyl 4,4,4-trifluoro-2-methyl-3-oxobutanoate (200 mg, 1.01 mmol) and 

formamidine hydrochloride (122 mg, 1.51 mmol) were dissolved in ethanol (2.0 mL), and the 

mixture was stirred at room temperature for 2 hours. Sodium ethoxide (172 mg, 2.52 mmol) 

was added, and the mixture was stirred at 80°C for 4 hours. 1 N hydrochloric acid and 

water were added to the reaction mixture, and the resultant was extracted with ethyl acetate. 

The organic layer was washed with a brine, dried over anhydrous sodium sulfate, filtered, 

and concentrated at reduced pressure. The resultant residue was washed with diethyl ether 

to obtain the title compound (158 mg, 88%). 

0 

F. 



-262-

[1049] LCMS: m/z 179[M+H]+ 

HPLC retention time: 0.46 minutes (analysis condition SQD-FA05) 

[1050] Second Step 

4«Chloro-5-methvl-6-(trifluoromethvl')pvrimidine 

[1051] [Formula 166] 
Cl 

W 
F 

[1052] Phosphoryl chloride (1.06 mL, 11.4 mmol) was added to 5-methyl-6-

(trifluoromethyl)pyrimidin-4(3H)-one (135 mg, 0.758 mmol), and the mixture was stirred at 

100°C for 1 hour. A saturated sodium bicarbonate solution was added to the reaction 

mixture, and the resultant was extracted with dichloromethane. The organic layer was 

washed with a brine, dried over anhydrous sodium sulfate, filtered, and concentrated at 

reduced pressure to obtain the title compound as a crude product. 

[1053] LCMS: m/z 197[M+H]+ 

HPLC retention time: 0.95 minutes (analysis condition SMD-TFA05) 

[1054] <Reference Example 92> 

4.5-Dichloro-6-ftrifluoromethvDpvrimidine 

First Step 

5-Chloro-6-ftrifluoromethvDpvrimidin-4f3HVone 

[1055] [Formula 167] 

[1056] 6-(Trifluoromethyl)pyrimidin-4(3H)-one (1.0 g, 6.1 mmol) and N-

chlorosuccinimide (1.1 g, 7.9 mmol) were dissolved in N,N-dimethylformamide (5.0 mL), 

and the mixture was stirred at 50°C for 9 hours. The reaction mixture was diluted with ethyl 

acetate and washed with water and a brine. The organic layer was dried over anhydrous 

sodium sulfate, filtered, and concentrated at reduced pressure. The resultant residue, was 

purified by C18 reverse-phase column chromatography (water/acetonitrile, 0.1% formic acid) 
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to obtain the title compound (368.5 mg, 31%). 

[1057] LCMS: m/z 199[M+H]+ 

HPLC retention time: 0.68 minutes (analysis condition SMD-TFA05) 

[1058] Second Step 

4>5-Dichloro-6-ftrifluoromethvP)pvrimidine 

[1059] [Formula 168] 

[1060] Phosphoryl chloride (1.4 mL, 15.1 mmol) was added to 5-chloro-6-

(trifluoromethyl)pyrimidin-4(3H)-one (150.0 mg, 0.756 mmol), and the mixture was stirred 

at 100°C for 1.5 hours. Ice-water was added to the reaction mixture and extracted with 

dichloromethane, the organic layer was dried over anhydrous sodium sulfate, filtered, and 

concentrated at reduced pressure to obtain the title compound (121.5 mg) as a crude product. 

LCMS: m/z 217[M+Hf 

HPLC retention time: 1.03 minutes (analysis condition SMD-TFA05) 

[1061] <Reference Example 93> 

4-Chloro-2-(f6-chloropvrimidin-4-vl>)aniline 

[1062] [Formula 169] 

[1063] Dioxane (9.6 mL) was added to 2-amino-4-chloro-phenylboronic acid pinacol ester. 

(608 mg, 2.4 mmol), 4,6-dichloropyridine (892 mg, 6.0 mmol), 

tetrakis(triphenylphosphine)palladium (138 mg, 0.12 mmol), and potassium phosphate 

(2.03 g, 9.6 mmol), and the mixture was stirred at 90°C for 3 hours. The reaction mixture 

was diluted with water and extracted with ethyl acetate. The organic layer was concentrated 

at reduced pressure, and the resultant residue was purified by column chromatography on 

silica gel (ethyl acetate/hexane) to obtain the title compound (349.6 mg, 59%). 

Cl 

F 
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[1064] LCMS: m/z 240[M+H]+ 

HPLC retention time: 1.14 minutes (analysis condition SMD-TFA05) 

[1065] The boronic acid derivatives and halides described in the following Table were used 

to synthesize the aniline intermediates described in the following Table by carrying out 

operations similar to those of Reference Example 93. 

[1066] [Table 28] 

6-(/2-Amino-5-chlorophenvnpvrimidine-4-carbonitrile 



-265 -

[1068] [Formula 170] 

[1069] 4-Chloro-2-(6-chloropyrimidin-4-yl)aniline was used, and operations similar to 

those of Reference Example 63 were carried out to synthesize the title compound. 

[1070] LCMS: m/z 265[M+H]+ 

HPLC retention time: 1.16 minutes (analysis condition SMD-TFA05) 

<Reference Example 100> 

6-C2-AminQ-5-chlorophenvlV5-methvbvrimidine-4-carbonitrile 

[1072] 4-Chloro-2-(6-chloropyrimidin-4-yl)aniline was used, and operations similar to 

those of Reference Example 63 were carried out to synthesize the title compound. 

[1073] LCMS: m/z 245[M+H]+ 

HPLC retention time: 0.75 minutes (analysis condition SQD-FA05) 

[1074] <Examples 238 to 300> 

The appropriate aniline reagents of Reference Examples 94 to 100 described in 

Table 30, the appropriate benzaldehyde derivatives of Reference Example 3 and those known 

from literature or commercialized, and the appropriate amines of Reference Examples 85 to 

90 and those known from literature or commercialized were used to synthesize the 

compounds described in the following Table by carrying out operations similar to those of 

Third to Fifth Steps of Example 237. 

Purification condition: HPLC 

Mobile phase: MeCN/water (no additive), MeCN/water (0.1% formic acid), MeCN/water 

[1071] [Formula 171] 

(0.1%NEt3), or CHCI3 
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Column: 

YMC-Actus ODS-A (100 x 20 mml.D., S - 5 \xm, 12 nm) 

YMC-Actus Triart C18 (100 x 30 mml.D., S - 5 [im, 12 nm) 

YMC-Actus Triart C18 (50 x 30 mml.D., S - 5 fxm, 12 nm) 

JAIJAIGEL-H (600 x 20 mml.D., GPC) 

[1075] 
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[Table 29-1] 
Example 
No. Structural formula LCMS 

analysis condition No. 
Retention time 
(min) 

m/z 
TM+H1+ 

238 -''sAo A, 
$ 

QC-SMD-
TFA05 1.71 643 

239 9?/ ?. QC-SMD-
TFA05 1.71 609 

240 

F 
-Br 

. OH O \\[ 

F 

SQD-AA05 1.72 544 

241 

F 

QC-SMD-
TFA05 1.74 523 

242 

^ ̂-8r >LXXXXLF XXs " T 

F 

QC-SMD-
TFA05 1.72 577 

243 CCO 
F 

QC-SMD-
TFA05 1.75 576 

244 ^NSN-^O F 

F 

QC-SMD-
TFA05 1.65 499 

245 

,CI 

$/ ? QC-SMD-
TFA05 1.75 623 

[1076] 
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[Table 29-2] 

246 

F 

| OH O l\\ 

F 

QC-SMD-
TFA05 1.78 558 

247 

I OH O (sS^YCl 

q< ;r, 
F 

QC-SMD-
TFA05 1.71 677 

248 

F 

, OH 0 ^ 

-vCCC 
& 

F 

SQD-AA05 1.59 612 

249 

F 

QC-SMD-
TFA05 1.69 630 

250 

.Cl 
, OH 0 ArV«Y ? ° ri ^ '-V 
F 

QC-SMD-
TFA05 1.69 596 

251 

i OH o r*ssr"Y'"cl 

QC-SMD-
TFA05 1.67 595 

252 

F Jl^F 
, OH o 

° ex,, gjc! S^; 
F 

QC-SMD-
TFA05 1.69 630 

253 

JLF I ?H ° rrf 

A, <* ?. 
F 

QC-SMD-
TFA05 1.68 629 

254 

F 

OH O 

F 

QC-SMD-
TFA05 1.70 530 

[1077] 
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[Table 29-3] 

255 rj^N 

F 

QC-SMD-
TFA05 1.69 594 

256 

°H 0 (T^V'Ct 

'""'"VSj rp^| # x 
F 

QC-SMD-
TFA05 1.68 593 

257 
cJLkStX 

F 

QC-SMD-
TFA05 1.71 528 

258 

on o 

^sA," pF 

F 

QC-SMD-
TFA05 1.69 561 

259 

F 

QC-SMD-
TFA05 1.70 507 

260 

OH 0 QV»Y "SAo rA 

pd 
F 

SQD-AA05 1.20 642 

261 

OH 0 J^YC' 

M A 
pi ^ 

F 

SQD-AA05 1.23 608 

262 

OH o (eSt^Y'6r <X£tX 
& 

F 

QC-SMD-
TFA05 1.74 521 

263 
F 

F 

QC-SMD-
TFA05 1.72 575 
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[1078] [Table 29-4] 

264 P O
 

O
 

^
=

0
 

1
2

 

QC-SMD-
TFA05 1.36 773 

265 

1 OH O 

cx^, °t 
F 

QC-SMD-
TFA05 1.35 739 

266 

JLF 

° ;x QC-SMD-
TFA05 1.36 772 

267 

1 OH O f5SSrViT'CI 

CwQC1- y 
QC-SMD-
TFA05 1.34 738 

268 

LF 

CW^ ° X 
F 

QC-SMD-
TFA05 1.36 750 

269 

i OH o r5^:^^~V'C, 

^rAo A 

CUI?! T 
F 

QC-SMD-
TFA05 1.33 716 

270 o^x! ° 
F 

QC-SMD-
TFA05 1.31 744 

271 

JLF 
, OH o >^XAXJ 
-"SAQ A, 

F 

QC-SMD-
TFA05 1.30 729 

272 

I OH O |T 

CW?d ^ 
F 

QC-SMD-
TFA05 1.28 696 

[1079] 
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[Table 29-5] 

273 

zx 

0 

S 
0
 

QC-SMD-
TFA05 1.26 774 

274 M, " Jy 
CU^ 

F 

QC-SMD-
TFA05 1.30 710 

275 

^iXr01 
A" 

cwX ^ 
F 

QC-SMD-
TFA05 1.33 719 

276 '' 
^ -

F 

QC-SMD-
TFA05 1.36 753 

277 

0
 

J o 

0 
^
0
 

QC-SMD-
TFA05 1.34 695 

278 

JLr 

P x5 
F 

QC-SMD-
TFA05 1.38 787 

279 -bX6f cwX ^ 
F 

QC-SMD-
TFA05 1.33 759 

280 

JLF 
i OH 0 p^F 

M ' J" 
F 

QC-SMD-
TFA05 1.32 758 

281 P o ~Q
 \~

)~ 
/v

.y
\-

o
 

o 
^=

o 

^cA
~^ g 

QC-SMD-
TFA05 1.30 724 

[1080] 
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[Table 29-6] 

282 

P 

cwx' 5 
QC-SMD-
TFA05 1.31 756 

283 

JLF 
OH o 

^ A -A, cwtf ^ 
F 

QC-SMD-
TFA05 1.27 728 

284 

p 
OH 0 

•^sAo "Jy01 

CwX A' 
F 

QC-SMD-
TFA05 1.35 791 

285 

p 

CU^ ° ^ 
p 

QC-SMD-
TFA05 1.33 771 

286 

OH o rT^V^1 

QWf -%Ao AN 

cw?l A 
F 

QC-SMD-
TFA05 1.33 737 

287 
c^A -NA A 

cw?! X 
F 

QC-SMD-
TFA05 1.34 770 

288 
oW?" -V" rS 

CWX £ 
QC-SMD-
TFA05 1.32 736 

289 

t JcF 

A^«r JN ° O o rV 
^Ns^O^sAp ^S 

F 

QC-SMD-
TFA05 1.34 748 

290 "*SAo N*V 

cw?i A-
F 

QC-SMD-
TFA05 1.35 785 

[1081] 
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[Table 29-7] 

291 

f 
J-F 

•s. OK O 

° ^ 

F 

QC-SMD-
TFA05 1.36 773 

292 

\ OH 0 if ^7^ -w? 
J F Ij cw?; A 

F 

QC-SMD-
TFA05 1.34 739 

293 

LF 

QC-SMD-
TFA05 1.35 772 

294 

^N. Ml v. OH o IT -^ty? 
civ?! % 

F 

QC-SMD-
TFA05 1.33 738 

295 

,--v. OH 0 

C&^X 
cwy! A 

F 

SMD-TFA05 1.35 785 

296 
QW?* 

^%-^0 N'V 
O ifV ^N^OX^LF F 

F 

SMD-TFA05 1.35 799 

297 
OWif 

CUJpC1, "V 
F 

SMD-TFA05 1.33 751 

298 
Cr^'^v 

^•Nv ^ " F F 

N O 

Cuj# 
F 

SMD-TFA05 1.33 718 

[1082] <Reference Example 101 > 

Methvl 2-(2.3'difluorobenzvlV5-hvdroxv-6.6-dimethvl-3-oxo-l-phenvl-l. 2.3.6-

tetrahvdropvridazine-4-carboxvlate 

First Step 
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[1083] [Formula 172] 
o 

F 

[1084] Phenylhydrazine (0.76 g, 7.1 mmol) and ethyl 2-bromo-2-methylpropionate (1.93 g, 

9.9 mmol) were dissolved in N,N-diisopropylethylamine (1.00 g, 7.8 mmol), and the mixture 

was stirred and heated under nitrogen atmosphere at 110°C for 4 hours. The reaction 

mixture was cooled to room temperature, concentrated at reduced pressure, and extracted 

with ethyl acetate. The organic layer was washed with water and a brine, dried over sodium 

sulfate, filtered, and concentrated at reduced pressure to obtain a crude product. Methanol 

(6 mL) and 2,3-difluoro-benzaIdehyde (0.77 mL, 7.1 mmol) were added to the obtained crude 

product, and the mixture was stirred under nitrogen atmosphere at room temperature for 1 

hour. The reaction mixture was concentrated at reduced pressure, and the resultant residue 

was purified by C-18 reverse-phase column chromatography on silica gel (0.1% formic acid 

water/0.1% formic acid acetonitrile) to obtain ethyl 2-(2-(2,3-difluorobenzylidene)-l-

phenylhydrazinyl)-2-methyIpropanoate (0.51 g, 21%) as yellow oil. 

[1085] LCMS: m/z 347[M+H]+ 

HPLC retention time: 1.12 minutes (analysis condition SQD-FA05) 

[1086] Second Step 

[1087] [Formula 173] 

[1088] Ethyl 2-(2-(2,3-difluorobenzylidene)-l-phenylhydrazinyl)-2-methylpropanoate 

obtained in First Step was used, and operations similar to those of Reference Example 1-2 

were carried out to obtain the title compound (0.38 g, 65%) as yellow oil. 

[1089] LCMS: m/z 403[M+Hf 

OH O 

F 
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HPLC retention time: 0.97 minutes (analysis condition SQD-FA05) 

[1090] <Reference Example 102> 

Methvl 6-C2.3-difluorobenzvI")-9-hvdroxv-5-methvl-7-oxo-5.6-diazaspiror3.51non-8-

ene-8-carboxvlate 

First Step 

[1091] [Formula 174] 

F 

[1092] Methylhydrazine (0.10 g, 2.17 mmol) and ethyl 1-bromocyclobutanecarboxylate 

(0.23 g, 1.1 mmol) were dissolved in N,N-diisopropylethylamine (0.30 g, 2.3 mmol), and the 

mixture was stirred and heated under nitrogen atmosphere at 110°C for 15 hours. The 

reaction mixture was cooled to room temperature, filtered, concentrated at reduced pressure, 

and extracted with ethyl acetate. The organic layer was washed with water and a brine, 

dried over sodium sulfate, filtered, and concentrated at reduced pressure to obtain a crude 

product. The obtained crude product was added to the reaction mixture, and then methanol 

(2 mL) and 2,3-difluoro-benzaldehyde (0.12 mL, 1.1 mmol) were added, and the mixture was 

stirred under nitrogen atmosphere at room temperature for 1 hour. The reaction mixture 

was concentrated at reduced pressure, and the resultant residue was purified by C-l 8 reverse-

phase column chromatography on silica gel (0.1% formic acid water/0.1% formic acid 

acetonitrile) to obtain ethyl l-(2-(2,3-difluorobenzylidene)-l-

methylhydrazinyl)cyclobutanecarboxylate (36 mg, 11%) as colorless oil. 

[1093] LCMS: m/z 297[M+Hf 

HPLC retention time: 1.15 minutes (analysis condition SQD-FA05) 

[1094] Second Step 

[1095] 
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[Formula 175] 

F 

[1096] Ethyl l-(2-(2,3-difluorobenzylidene)-l-methylhydrazinyI)cyclobutanecarboxylate 

obtained in First Step was used, and operations similar to those of Second Step of Reference 

Example 101 were carried out to obtain the title compound (50 mg, 78%) as red oil. 

[1097] LCMS: m/z 353[M+H]+ 

HPLC retention time: 0.93 minutes (analysis condition SQD-FA05) 

[1098] <Reference Example 103> 

Methvl 2-f2.3-difluorobenzviy5-hvdroxv-l.6.6-trimethvl-3-oxo-l.2.3.6-

tetrahvdropvridazine-4-carboxvlate 

First Step 

[1099] [Formula 176] 
o 

F 

[1100] Methylhydrazine (0.46 g, 10.0 mmol) and ethyl 2-bromo-2-methylpropionate 

(1.07 g, 5.5 mmol) were dissolved in tetrahydrofuran (5.0 mL), and then N,N-

diisopropylethylamine (0.84 g, 6.5 mmol) was added, and the mixture was stirred and heated 

under nitrogen atmosphere at 60°C for 66 hours. After the reaction mixture was cooled to 

room temperature, methanol (60 mL) and 2,3-difluoro-benzaldehyde (0.55 mL, 5.0 mmol) 

were added to the reaction mixture, and the mixture was stirred under nitrogen atmosphere at 

room temperature for 1 hour. The reaction mixture was concentrated at reduced pressure, 

and the resultant residue was purified by C-18 reverse-phase column chromatography on 

silica gel (0.1% formic acid water/0.1% formic acid acetonitrile) to obtain ethyl 2-[2-(2,3-

difluorobenzylidene)-l-methylhydrazinyl]-2-methylpropionate (0.8 g, 56%) as colorless oil. 
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[1101] LCMS: m/z 285[M+H]+ 

HPLC retention time: LOO minute (analysis condition SQD-FA05) 

[1102] Second Step 

[1103] [Formula 177] 

F 

[1104] Ethyl 2-[2-(2,3-difluorobenzylidene)~l-methylhydrazinyl]-2- methylpropionate 

obtained in First Step was used, and operations similar to those of Second Step of Reference 

Example 101 were carried out to obtain the title compound (650 mg, 68%) as yellow oil. 

[1105] LCMS: m/z 341[M+H]+ 

HPLC retention time: 0.81 minutes (analysis condition SQD-FA05) 

[1106] The appropriate aniline reagents and appropriate ester intermediates of Reference 

Examples 101 to 103 were used to synthesize the compounds described in the following 

Table by carrying out operations similar to those of Fifth Step of Example 237. 

[1107] 
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[Table 30-1] 
Example 
No. Structural formula LCMS 

analysis condition No. 
Retention time 
(min) 

m/z 
[M+H]+ 

299 

F 

QC-SMD-
TFA05 1.73 678 

300 

OH 0 

(X, 
F 

QC-SMD-
TFA05 1.68 628 

301 

P OH 0 f^T^F 

£ QC-SMD-
TFA05 1.67 627 

302 

OH O f^V% 

'VVA (X T0' TF N 

QC-SMD-
TFA05 1.56 602 

303 

VF 
OH o j^jy 

M H "jT 
J 0 tl qx1, 

F 

QC-SMD-
TFA05 1.58 573 

304 

5^ 
OH O f^Vi: 

^'WiN 
-N-N-V A (X, s 
F h 

QC-SMD-
TFA05 1.59 616 

305 

^F 
OH O f^Vp 

A 
F 

QC-SMD-
TFA05 1.63 615 

[1108] 
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[Table 30-2] 

306 

& 
OH 0 

g; A 
F 

QC-SMD-
TFA05 1.58 616 

307 

F 
F—j—F 

OH o tro fX £ 
QC-SMD-
TFA05 1.63 615 

308 

VF 
OH 0 I^YF 

P^F o lo 
QC-SMD-
TFA05 1.62 653 

309 

OH O ^yUI 

M X. H 1 

QC i 
F h 

QC-SMD-
TFA05 1.63 581 

310 

>F 
OH O ^YF 

<X "i 
F 

QC-SMD-
TFA05 1.65 593 

311 

& 
OH O fsi#V^B 

4VW '•A «V cX ^ 
F 

QC-SMD-
TFA05 1.59 587 

312 

VF 
OH O 

x 
F 

QC-SMD-
TFA05 1.62 607 

[1109] <Example 313> 

2-[[2,3-Difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-5-hydroxy-l,6,6-

trimethyl-3-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-

yl]phenyl]pyridazine-4-carboxamide 

First Step 

[1110] 



-280-

[Formula 178] 
o 

\[A0^ 
.N. 

Ov-o 
F 

[1111] Methylhydrazine, ethyl 2-bromo-2-methylpropionate, and the aldehyde reagent 

synthesized in Reference Example 3 were used, and operations similar to those of First Step 

of Reference Example 103 were carried out to obtain ethyl 2-(2-(2,3-difluoro-4-(2-

morpholinoethoxy)benzylidene)-1 -methylhydrazinyl)-2-methylpropanoate. 

[1112] LCMS: m/z 414[M+H]+ 

HPLC retention time: 0.96 minutes (analysis condition SMD-TFA05) 

[1113] Second Step 

[1114] [Formula 179] 

[1115] Ethyl 2-(2-(2,3-difluoro-4-(2-morpholinoethoxy)benzylidene)-l-methylhydrazinyl)-

2-methylpropanoate (50 mg, 0.12 mmol) obtained in First Step was dissolved in a 10% 

hydrochloric acid-methanol solution (1.8 mL), borane-pyridine (28 mg, 0.30 mmol) was 

added at 0°C, and the mixture was stirred for 1.5 hours. The reaction mixture was 

concentrated at reduced pressure, a 1 N aqueous dipotassium hydrogenphosphate solution 

was added, and the mixture was extracted with ethyl acetate. The organic layer was washed 

with a brine, dried over anhydrous sodium sulfate and filtered, and the solvent was distilled 

away at reduced pressure to obtain ethyl 2-(2-(2,3-difluoro-4-(2-morpholinoethoxy)benzyl)-

l-methylhydrazinyl)-2-methylpropanoate as a crude product. 

[1116] LCMS: m/z 416[M+H]+ 

HPLC retention time: 0.63 minutes (analysis condition SMD-TFA05) 

[1117] Third Step 

o 
^|^o-

F 



-281 -

[1118] [Formula 180] 
o F 

.F 
•F 

-F 
"F 

F F 

[1119] The crude product of ethyl 2-(2-(2,3 -difluoro-4-(2-morpholinoethoxy)benzyl)-1 -

methylhydrazinyl)-2-methylpropanoate obtained in Second Step was dissolved in ethyl 

acetate (800 JIL), and then the carboxylic acid reagent synthesized in First Step of Reference 

Example 82, pyridine (20 j^L, 0.242 mmol), and 2,4,6-tripropyl-l,3,5,2,4?6-

trioxatriphosphinane 2,4,6-trioxide (an ethyl acetate solution, 92 ^L, 0.145 mmol) were 

added at 0°C, and the mixture was stirred under nitrogen atmosphere overnight. Water was 

added to the reaction mixture, and the resultant was extracted with ethyl acetate. The 

organic layer was washed with water and a brine, dried over sodium sulfate, filtered, and 

concentrated at reduced pressure to obtain ethyl 2-(2-(2,3-difluoro-4-(2-

morpholinoethoxy)benzyl)-l-methyl-2-(3-oxo-3-((4-(trifluoromethyl)-2-(6-

(trifluoromethyl)pyrimidin-4-yl)phenyI)amino)propanoyl)hydrazinyl)-2-methylpropanoate as 

a crude product. 

[1120] LCMS: m/z 791 [M+H]+ 

HPLC retention time: 1.19 minutes (analysis condition SMD-TFA05) 

[1121] Fourth Step 

[1122] [Formula 181] 

[1123] Ethyl 2-(2-(2,3-difluoro-4-(2-morpholinoethoxy)benzyl)-l-methyl-2-(3-oxo-3-((4-

(trifluoromethyl)-2-(6-(trifluoromethyl)pyrimidin-4-yl)phenyl)amino)propanoyl)hydrazinyl)-

2-methylpropanoate obtained in Third Step was used, and operations similar to those of Third 

O 
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Step of Reference Example 1-1 were carried out to synthesize the title compound (35.1 mg, 

39% three-step yield). 

[1124] LCMS: m/z 745[M+H]+ 

HPLC retention time: 1.27 minutes (analysis condition QC-SMD-TFA05) 

[ 1125] <Example 314> 

2-rf2.3-Difluoro-4-(7-morpholin-4-ylethoxy)phenvl"lmethvH-5-hvdroxv-1.6.6-

trimethvl-3-oxo-N-f4-ftrifhioromethvlV2-r6-(trifluoromethvl)pvridin-3-vl1phenvl"lpvridazine-

4-carboxamide 

[1126] [Formula 182] 

0 
[1127] Ethyl 2-(2-(2,3-difluoro-4-(2-morpholinoethoxy)benzyl)-l-methylhydrazinyl)-2-

methylpropanoate synthesized in Second Step of Example 313 and the carboxylic acid 

reagent synthesized in First Step of Reference Example 81 were used, and operations similar 

to those of Example 313 were carried out to synthesize the title compound (36.6 mg, 41% 

three-step yield). 

[1128] LCMS: m/z 744[M+H]+ 

HPLC retention time: 1.28 minutes (analysis condition QC-SMD-TFA05) 

[1129] <Example 315> 

2-rr2.3"Difluoro-4-('3-morpholin-4-ylprop-l-yninphenyl1methvl1-5-hvdroxv-1.6.6-

trimethvl-3-oxo-N-r4-ftrifhioromethvr)-2-f"6-('trifluoromethvDpyrimidin-4-

vnphenvnpvridazine-4-carboxamide 

First Step 

[1130] 
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[Formula 183] 
OH 0 

F 

[1131] 2,3-Difluoro-4-iodobenzaldehyde and 3-isobutyloxy-3-oxopropionate were used, 

and operations similar to those of First and Second Steps of Reference Example 103 were 

carried out to synthesize isobutyl 2-(2,3-difluoro-4-iodobenzyl)-5-hydroxy-l,6,6-trimethyl-3-

oxo-l,2,3,6-tetrahydropyridazine-4-carboxylate. 

[1132] LCMS: m/z 509[M+H]+ 

HPLC retention time: 1.10 minutes (analysis condition SQD-FA05) 

[1133] Second Step 

[1134] [Formula 184] 

[1135] (2-(2,3-Difluoro~4-iodobenzyl)-5-hydroxy-l,6,6-trimethyl-3-oxo-l,2,3,6-

tetrahydropyridazine-4-carboxylic acid isobutyl ester synthesized in First Step and 4-

(trifluoromethyl)-2-(6-(trifluoromethyl)pyrimidin-4-yl)aniline (Reference Example 50) were 

used, and operations similar to those of Fifth Step of Example 237 were carried out to 

synthesize 2-(2,3-difluoro-4-iodobenzyl)-5-hydroxy-l,6,6-trimethyl-3-oxo-N-(4-

(trifluoromethyl)-2-(6-(trifluoromethyl)pyrimidin-4-yl)phenyl)-l,253,6-tetrahydropyridazine-

4-carboxamide. 

[1136] LCMS: m/z 742[M+H]+ 

HPLC retention time: 1.25 minutes (analysis condition SQD-FA05) 

[1137] Third Step 

[1138] 

F 
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[Formula 185] 

0 
[1139] The iodine body synthesized in Second Step and 4-(prop-2-yn-l-yl)morpholine were 

used, and operations similar to those of Example 123 were canied out to synthesize the title 

compound. 

[1140] LCMS: m/z 739[M+H]+ 

HPLC retention time: 1.31 minutes (analysis condition QC-SMD-TFA05) 

[1141] <Example 316> 

N-["4-Chloro-2-r6-ftrifluoromethvl1pvrimidin-4-vllphenvn-2-rr2.3-difluoro-4-("3-

morpholin-4-vlprop-l-vninphenvllmethvll-5-hvdroxv-L6.6-trimethvl-3-oxopvridazine-4-

carboxamide 

[1142] [Formula 186] 

[1143] The aniline reagent synthesized in Reference Example 53 was used, and operations 

similar to those of Example 315 were carried out to synthesize the title compound. 

[1144] LCMS: m/z 705[M+H]+ 

HPLC retention time: 1.29 minutes (analysis condition QC-SMD-TFA05) 

[1145] <Example317> 

6-rr2.3-Difluoro-4-C2-morpholin-4-vlethoxv)phenyllmethvri-9-hvdroxv-5-methvl-7-

oxo-N-r4-(trifluoromethvn-2-r6-(trifluQromethvnpvrimidin-4-yllphenvn-5.6-

dia?aspirof3.51non-8-ene-8-carboxarriide 

First Step 

0 
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Methvl l-rrr2.3-difIuoro-4-('2-moroholin-4-vlethoxv')phenvllmethvlideneamino1-

methvlammolcvclobutane-1 -carboxvlate 

[1146] [Formula 187] 
o cyv 

•pi 
F 

[1147] Methyl 1 -(methylamino)cyclobutanecarboxylate hydrochloride (Reference Example 

85) (300 mg, 1.67 mmol) was dissolved in acetic acid (16.7 mmol, 956 jaL) and water 

(956 |iL), and then sodium nitrite (132 mg, 1.91 mmol) was added at 0°C, and the mixture 

was stirred under nitrogen atmosphere for 30 minutes. Zinc (1.09 g, 16.7 mmol) was added 

to the reaction mixture at 0°C, and the mixture was stirred under nitrogen atmosphere for 1.5 

hours. After the reaction mixture was filtered, methanol (9.56 mL) and 2,3-difluoro-4-(2-

morpholinoethoxy)benzaldehyde (324 mg, 1.19 mmol) were added, and the mixture was 

stirred at room temperature for 30 minutes. The reaction mixture was concentrated at 

reduced pressure and diluted with ethyl acetate, the organic layer was washed with a 1 M 

aqueous dipotassium hydrogenphosphate solution and a brine, dried over sodium sulfate, 

filtered, and concentrated at reduced pressure, and the resultant residue was purified by 

column chromatography on silica gel (aminosilica, hexane/ethyl acetate) to obtain the title 

compound (402 mg, 82%). 

[1148] LCMS: m/z 412[M+H]+ 

HPLC retention time: 0.91 minutes (analysis condition SMD-TFA05) 

[1149] Second Step 

Methvl l-n"F2.3-difluoro-4-(2-morpholin-4-vlethoxv')phenvllmethvl-r3-oxo-3-r4-

(trifluoromethyiy2-r6-ftrifluoromethyr)pvrimidin-4-vnanilino1propanovllaminol-

methvlaminolcvclobutane-1 -carboxvlate 

[1150] 
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[Formula 188] 

o 
F 

[1151] Methyl l-[[[2,3-difluoro-4-(2-morphoIin-4-ylethoxy)phenyl]methylideneamino]-

methylamino]cyclobutane-l-carboxylate (27.5 g, 66.9 mmol) was dissolved in ethyl acetate 

(158 mL), and then hydrochloric acid (a 4 M ethyl acetate solution, 158 mL) was added at 

0°C, and the mixture was stirred under nitrogen atmosphere for 10 minutes. 5-Ethyl-2-

methylpyridine borane (19.9 mL, 134 mmol) was added to the reaction mixture at 0°C, and 

the mixture was stirred under nitrogen atmosphere for 30 minutes. After an aqueous sodium 

hydroxide solution (5 M, 115 mL) and an aqueous potassium phosphate solution (1 M, 

50.0 mL) were added to the reaction mixture, the mixture was diluted with ethyl acetate, the 

organic layer was washed with a 1 M aqueous dipotassium hydrogenphosphate solution and a 

brine, dried over magnesium sulfate, filtered, and concentrated at reduced pressure to obtain 

methyl l-[[[2,3-difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methylamino]-

methylamino] cyclobutane-1-carboxylate as a crude product. The obtained crude product 

and 3-oxo-3-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]anilino]propanoate 

(First Step of Reference Example 82) (27.6 g, 70.2 mmol) were dissolved in ethyl acetate 

(279 mL) and N,N-dimethylformamide (139 mL), and then pyridine (5.40 mL, 66.9 mmol) 

and 2,4,6-tripropyl-l,3,5,2,4,6-trioxatriphosphinane 2,4,6-trioxide (a 1.7 M ethyl acetate 

solution, 79.0 mL, 134 mmol) were added at 0°C, and the mixture was stirred under nitrogen 

atmosphere for 30 minutes. A brine was added to the reaction mixture, and the mixture was 

extracted with ethyl acetate. The organic layer was washed with a 1 M aqueous dipotassium 

hydrogenphosphate solution and a brine, dried over magnesium sulfate, filtered, and 

concentrated at reduced pressure to obtain the title compound (1.15 g, 100%). 

[1152] LCMS: m/z 789.1[M+H]+ 

HPLC retention time: 1.01 minutes (analysis condition SMD-FA05) 
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[1153] Third Step 

6-rr2.3-Difluoro-4-f2-morpholin-4-vlethoxy')phenvllmethvH-9-hydroxv-5-methvl-7-

oxo-N-f4-rtrifluoromethviy2-r6-(trifluoromethvDpvrimidin-4-vnphenvn-5.6-

diazaspiror3.51non-8-ene-8-carboxamide 

[ 1154] [Formula 189] 

[1155] Methyl l-[[[2,3-difluoro-4-(2-morphoIin-4-ylethoxy)phenyl]methyl-[3-oxo-3-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]anilino]propanoyl]amino]-

methylamino]cyclobutane-l-carboxylate (1.14 g, 1.45 mmol) was dissolved in methanol 

(7.27 mL) and N,N-dimethylformamide (7.27 mL), and then potassium carbonate (602 mg, 

4.36 mmol) was added, and the mixture was stirred under nitrogen atmosphere at room 

temperature for 1.5 hours. Formic acid and water were added to the reaction mixture, and 

the mixture was purified by C18 reverse-phase column chromatography (methanol/water) to 

obtain the title compound (840 mg, 76%). 

[1156] LCMS: m/z 757.4[M+H]+ 

HPLC retention time: 1.27 minutes (analysis condition SMD-TFA05) 

[1157] Although tautomers of some of the title compounds exist, isomers may be observed 

in some cases and not in other cases according to the type of the solvent for measurement. 

For example, ]H-NMR and 13C-NMR of major tautomers in chloroform-D are as follows. 

[1158] <Example 317: Major tautomer> 

'H-NMR (CDCb) 8: 16.58 (IH, s), 12.81 (IH, s), 9.60 (IH, s), 8.50 (IH, d, /= 8.6 Hz), 7.95 

(IH, s), 7.90 (IH, d, J= 1.6 Hz), 7.80 (IH, dd, 8.6,1.6 Hz), 7.02 (IH, ddd, J= 8.6, JCF = 

7.2, 1.6 Hz), 6.72 (IH, ddd, J= 8.6, JCF = 7.2, 1.6 Hz), 5.06 (IH, brs), 4.20 (IH, brs), 4.20 

(2H, t, J= 5.5 Hz), 3.74 (4H, t, J= 4.1 Hz), 2.85 (2H, brs), 2.61 (4H, brs), 2.52 (IH, m), 2.41 

(3H, s), 1.85-1.83 (3H, m), 1.73 (IH, m), 1.60 (IH, m). 
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[1159] I3C-NMR(CDC13) 5: 186.1 (qC), 169.8 (qC), 165.7 (qC), 162.8 (qC), 159.3 (qC), 

156.6 (qC, q, J= 36.4 Hz), 150.4 (qC, dd, J= 248.7,10.5 Hz), 147.8 (qC, d, J= 5.5 Hz), 

141.3 (qC, dd, J= 248.1, 14.6 Hz), 138.8 (qC), 128.3 (CH, q, J= 3.3 Hz), 127.7 (qC), 127.1 

(CH), 127.0 (qC, q,</=33.4Hz), 125.1 (CH), 124.7 (CH), 123.6 (qC, q, .7=271.8 Hz), 120.5 

(qC, q, J= 275.4 Hz), 118.2 (qC, d, J= 12.4 Hz), 115.9 (CH, q, J= 2.5 Hz), 109.6 (CH, d, J 

= 1.9 Hz), 92.3 (qC), 67.9 (CH2), 66.9 (CH2x2), 64.2 (qC), 57.5 (CH2), 54.1 (CH2x2), 41.6 

(CH2), 35.1 (CH3), 32.4 (CH2), 24.5 (CH2), 13.4 (CH2). 

[1160] <Example318> 

7-|"r2.3-Difluoro-4-(2--morpholin-4-vlethoxv')phenvllmethvll-10-hvdroxv-6-methvl-

8-oxo-N-["4-('trifluorQmethvlV2-r6-(trifluoromethvDpvrimidin-4-vnphenvll-6t7-

diazaspiror4.51dec-9-ene-9-carboxamide 

Methvl l-rrr2.3-difluorQ-4-r2-morpholin-4-vlethoxv)phenvl1methvlideneamino]> 

methylaminolcvclopentane-l-carboxvlate 

[1161] [Formula 190] 

[1162] Methyl 1 -(methylamino)cyclopentanecarboxylate hydrochloride (300 mg, 

1.55 mmol) was dissolved in acetic acid (15.5 mmol, 887 jo.L) and water (887 |xL), and then 

sodium nitrite (122 mg, 1.77 mmol) was added at 0°C, and the mixture was stirred under 

nitrogen atmosphere for 1 hour. Zinc (1.01 g, 15.5 mmol) was added to the reaction mixture 

at 0°C, and the mixture was stirred under nitrogen atmosphere for 1.5 hours. After the 

reaction mixture was filtered, methanol (8.87 mL) and 2,3-difluoro-4-(2-

morpholinoethoxy)benzaldehyde (300 mg, 1.11 mmol) were added, and the mixture was 

stirred at room temperature for 30 minutes. The reaction mixture was concentrated at 

reduced pressure and diluted with ethyl acetate, the organic layer was washed with a 1 M 

First Step 
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aqueous dipotassium hydrogenphosphate solution and a brine, dried over sodium sulfate, 

filtered, and concentrated at reduced pressure, and the resultant residue was purified by 

column chromatography on silica gel (aminosilica, hexane/ethyl acetate) to obtain the title 

compound (375 mg, 80%). 

[1163] LCMS: m/z 426.2[M+H]+ 

HPLC retention time: 0.93 minutes (analysis condition SMD-TFA05) 

[1164] Second Step 

l-ff|"2.3-Difluoro-4-('2-morpholin-4-vlethoxy')phenvl1methvl-r3-oxo-3-r4-

ftrifluoromethvl)-2-r6-rtrifluoromethvl)pvrimidin-4-vllanilino1propanovl1amino"|-

methylaminolcvclopentane-1 -carboxvlic acid 

[1165] [Formula 191] 

[1166] Methyl l-[[[2,3-difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methylideneamino]-

methylamino]cyclopentane- 1-carboxylate (29.8 g, 70.3 mmol) was dissolved in ethyl acetate 

(172 mL), and then hydrochloric acid (a 4 M ethyl acetate solution, 172 mL) was added at 

0°C, and the mixture was stirred under nitrogen atmosphere for 10 minutes. 5-Ethyl-2-

methylpyridine borane (20.9 mL, 141 mmol) was added to the reaction mixture at 0°C, and 

the mixture was stirred under nitrogen atmosphere for 30 minutes. After an aqueous sodium 

hydroxide solution (5 M, 125 mL) and an aqueous potassium phosphate solution (1 M, 

50.0 mL) were added to the reaction mixture, the mixture was diluted with ethyl acetate, the 

organic layer was washed with a 1 M aqueous potassium phosphate solution and a brine, 

dried over magnesium sulfate, filtered, and concentrated at reduced pressure to obtain methyl 

l-[[[2,3-difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methylamino]-

methylamino]cyclopentane-1-carboxylate as a crude product. 

[1167] The obtained crude product and 3-oxo-3-[4-(trifluoromethyl)-2-[6-
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(trifluoromethyl)pyrimidin-4-yl]anilino]propanoate (First Step of Reference Example 82) 

(29.0 g, 73.8 mmol) were dissolved in ethyl acetate (293 mL) andN,N-dimethylformamide 

(146 mL), and then pyridine (5.67 mL, 70.3 mmol) and 2,4,6-tripropyl-l53,552,4,6-

trioxatriphosphinane 2,4,6-trioxide (a 1.7 M ethyl acetate solution, 83.0 mL, 141 mmol) were 

added at 0°C, and the mixture was stirred under nitrogen atmosphere for 30 minutes. A 

brine was added to the reaction mixture, and the resultant was extracted with ethyl acetate. 

The organic layer was washed with a 1 M aqueous dipotassium hydrogenphosphate solution 

and a brine, dried over magnesium sulfate, filtered, and concentrated at reduced pressure, and 

the resultant residue was washed with methanol to obtain the title compound (39.4 g, 70%). 

[1168] LCMS: m/z 803.1 [M+H]+ 

HPLC retention time: 1.03 minutes (analysis condition SMD-FA05) 

Third Step 

7-rr2.3-Difluoro-4-(2-morpholin-4-vlethoxv)phenvllmethvl]-10-hvdroxv-6-methvl-

8-oxo-N-r4-(trifluoromethvlV2-f6-(trifluoromethvbvrimidin-4-vllphenvl1-6.7-

diazaspiror4.51dec-9-ene-9-carboxamide 

[1169] [Formula 192] 

[1170] l-[[[2,3-Difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl-[3-oxo-3-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]anilino]propanoyl]amino]-

methylamino]cyclopentane-l-carboxylic acid (15.0 g, 18.7 mmol) was dissolved in methanol 

(94.0 mL) and N,N-dimethylformamide (94.0 mL), and then potassium carbonate (7.76 g, 

56.1 mmol) was added, and the mixture was stirred under nitrogen atmosphere at room 

temperature for 1.5 hours. Formic acid and water were added to the reaction mixture, and 

the mixture was purified by C18 reverse-phase column chromatography (methanol/water) to 

obtain the title compound (13.3 g, 92%). 
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[1171] LCMS: m/z 771.3[M+Hf 

HPLC retention time: 1.29 minutes (analysis condition SMD-TFA05) 

Although tautomers of some of the title compounds exist, isomers may be observed 

in some cases and not in other cases according to the type of the solvent for measurement. 

For example, ^-NMR and 13C-NMR of major tautomers in chloroform-D are as follows. 

[1172] <Example 318: Major tautomer> 

]H-NMR (CDC13) 5: 16.55 (IH, s), 12.83 (IH, s), 9.62 (IH, s), 8.49 (IH, d, J-8.8 Hz), 7.96 

(IH, s), 7.90 (IH, d, J= 1.5 Hz), 7.79 (IH, dd, J= 8.8, 1.5 Hz), 7.05 (IH, dd, J= 8.1, 7.4 Hz), 

6.73 (IH, dd, J= 8.1, 7.4 Hz), 5.05 (IH, d, J= 14.2 Hz), 4.21 (IH, d, J= 14.2 Hz), 4.19 (2H, 

t, 5.7 Hz), 3.74 (4H, t, </= 4.6 Hz), 2.84 (2H, t, 5.7 Hz), 2.60 (4H, m), 2.48 (3H, s), 

2.16 (IH, m), 1.74 (2H, m), 1.59 (IH, m), 1.52 (IH, m), 1.47 (2H, m), 1.31 (2H, m). 

[1173] I3C~NMR (CDCI3) 8: 187.7 (qC), 169.9 (qC), 165.7 (qC), 163.2 (qC), 159.3 (CH), 

156.6 (qC, q, JCF = 36.3 Hz), 150.4 (qC, dd, JCF = 248.7,10.5 Hz), 147.9 (qC, d, JCF = 

5.8 Hz), 141.3 (qC, dd, ̂  = 248.3,14.7 Hz), 138.8 (qC), 128.3 (CH, q, JCF=33 Hz), 127.8 

(qC), 127.1 (CH, q, JcF~ 3.9 Hz), 126.9 (qC, q, JCF= 33.4 Hz), 125.5 (CH), 124.7 (CH), 

123.6 (qC, q,JCF = 272.1 Hz), 120.5 (qC, qtJCF = 275.4 Hz), 117.8 (qC, d,JCF= 12.9 Hz), 

116.0 (CH, q, JCF= 2.5 Hz), 109.7 (CH), 93.1 (qC), 71.4 (qC), 68.1 (CH2)5 66.9 (CH2x2), 

57.5 (CH2), 54.2 (CH2x2), 41.7 (CH2), 37.6 (CH2,), 36.8 (CH2), 31.4 (CH2), 24.8 (CH2), 23.3 

[ 1174] <Example 319> 

r4aRVN-(4"Bromo-3-fluorophenvlVl-rr2.3-difluoro-4-iodophenvl')methvl1-4 

hvdroxv-4a-methvl-2-oxo-6.7-dihvdro-5H-pvrrolori.2-b1pvridazine-3-carboxamide 

[1175] [Formula 193] 

(CH2). 

[1176] First Step 

[1177] 
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[Formula 194] 

[1178] (R)-2-Methyl-pyrrolidine-2-carboxylic acid methyl ester hydrochloride and 2,3-

difluorobenzaldehyde were used, and then (R)-l-((2,3-difluoro-4-iodobenzylidene)amino)-2-

methyIpyrrolidine-2-carboxylic acid methyl ester (2.24 g, 5.49 mmol) obtained by carrying 

out operations similar to those of Example 1 was dissolved in acetic acid (5.0 mL) and 

methanol (5.5 mL), and then sodium cyanoborohydride (1.76 g, 28.0 mmol) was added, and 

the mixture was stirred under nitrogen atmosphere at room temperature for 14 hours. A 

saturated sodium bicarbonate solution was added to the reaction mixture, and the resultant 

was concentrated at reduced pressure and extracted with ethyl acetate. The organic layer 

was washed with a brine, dried over sodium sulfate, filtered, and concentrated at reduced 

pressure to obtain (R)-l-((2,3-difluoro-4-iodobenzyl)amino)-2-methylpyrrolidine-2-

carboxylic acid methyl ester as a crude product. 

[1179] Second Step 

[1180] [Formula 195] 

[1181] The crude product obtained in First Step was dissolved in tetrahydrofuran (5.5 mL), 

and then tripotassium phosphate (2.38 g, 11.2 mmol) and chlorocarbonyl-acetic acid methyl 

ester (LOO mL, 9.06 mmol) were added at 0°C, and the mixture was stirred under nitrogen 

atmosphere at room temperature for 3 hours. 1 N hydrochloric acid was added to the 

reaction mixture, and the mixture was extracted with ethyl acetate. The organic layer was 

washed with a saturated sodium bicarbonate solution and a brine, dried over sodium sulfate, 

filtered, and concentrated at reduced pressure to obtain (S)-l-[(3-fluoro-benzyl)-(2-
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methoxycarbonyl-acetyl)-amino]-pyrrolidine-2-carboxylic acid methyl ester as a crude 

product. 

[1182] Third Step 

[1183] [Formula 196] 

[1184] The obtained crude product was dissolved in N,N-dimethylformamide (1.5 mL), and 

then cesium carbonate (672 mg, 2.06 mmol) was added, and the mixture was stirred under 

nitrogen atmosphere at 80°C for 5.5 hours. 1 N hydrochloric acid was added to the reaction 

mixture, and the mixture was extracted with ethyl acetate. The organic layer was washed 

with water and a brine, dried over sodium sulfate, filtered, and concentrated at reduced 

pressure to obtain methyl (4aR)-l-[(2,3-difluoro-4-iodophenyl)methyl]-4-hydroxy-4a-

methyl-2-oxo-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxylate as a crude product. 

[1185] Fourth Step 

The crude product (328 mg, 0.686 mmol) obtained in Third Step and 4-bromo-3-

fluoroaniline (145 mg, 0.763 mmol) were dissolved in toluene (3.4 mL), and the mixture was 

stirred at 110°C for 1 hour. After the reaction mixture was left to cool, it was concentrated 

at reduced pressure, and the resultant residue was purified by column chromatography on 

silica gel (hexane/ethyl acetate) to obtain the title compound (402 mg, 92%) as a grayish 

white solid. 

[1186] LCMS: m/z 479[M+H]+ 

HPLC retention time: 0.97 minutes (analysis condition SQD-FA05) 

[1187] <Example 320> 

C4aRVl-rf23-Difluoro-4-iodophenvI')methvP-4-hydroxv-4a-methvl-2-oxo-N-r4-

rtrifluoromethviy2-r6-ftrifluoromethvDpvridin-3-vl1phenvl1-6.7-dihydro-5H-pvrrolori.2-

bjpvridazine-^-carboxamide 

[1188] 
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[Formula 197] 
F 

[1189] (4aR)-l-[(2,3-Difluoro-4-iodophenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxylic acid 2-methylpropyl ester (Reference 

Example 5) (100 mg, 0.192 mmol) and 4-(trifluoromethyl)-2-(6-(trifluoromethyI)pyridin-3-

yl)aniline (Reference Example 42) (73.6 mg, 0.240 mmol) were dissolved in toluene 

(0.96 mL), and the mixture was stirred at 100°C for 40 minutes. After the reaction mixture 

was left to cool, it was concentrated at reduced pressure, and the resultant residue was 

purified by C18 reverse-phase column chromatography to obtain the title compound (120 mg, 

83%) as a white amorphous solid. 

[1190] LCMS: m/z 753[M+H]+ 

HPLC retention time: 0.93 minutes (analysis condition SQD-FA50) 

[1191] <ExampIe321> 

(4aR1-l-rC2.3-Difluoro-4-iodophenvl')inethvn-N-r2-('2.3-dimethoxvphenviy4-

ftrifluoromethvOphenvl1-4-hvdroxv-4a-methvl-2-oxo-6.7-dihvdro-5H-pvrrolori.2-

bl p vrida2ine-3 -carboxamide 

[1192] [Formula 198] 

[1193] (4aR)-l-[(2,3-Difluoro-4-iodophenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxylic acid 2-methylpropyl ester (Reference 

Example 5) and2,,3'-dimethoxy-5-(trifluoromethyl)-[lsr-biphenyl]-2-amine (Reference 

Example 16) were used, arid operations similar to those of Fourth Step of Example 319 were 
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carried out to synthesize the title compound. 

[1194] LCMS: m/z 744[M+H]+ 

HPLC retention time: 1.19 minutes (SMD-TFA05) 

[1195] <Example 322> 

C4aRVl-rr2.6-Difluoro-4-iodQphenvls)methvn-4-hvdroxv-4a-methvl-2-oxo-N-r4-

ftrifluoromethvlV2-r6-rtrifluoromethvDpvridin-3-vI]phenvl1-6.7-dihvdrO"5H-pvrrolon.2~ 

b]pyridazine-3-carboxamide 

[1196] [Formula 199] 

[1199] 2,6-Difluoro-4-iodobenzaldehyde was used, and operations similar to those of First 

to Third Steps of Example 319 were carried out to synthesize (4aR)-l-[(2,6-difluoro-4-

iodophenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-pyrrolo[l,2~b]pyridazine-3~ 

carboxylic acid 2-methylpropyl ester. 

[1200] LCMS: m/z 521[M+H]+ 

HPLC retention time: 1.51 minutes (analysis condition SMD-TFA05) 

[1201] Second Step 

(4aR)-l-[(2,6-Difluoro-4-iodophenyl)methyl]-4-hydroxy-4a-methyI-2-oxo-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxylic acid 2-methylpropyl ester and 4-

(trifluoromethyl)-2-(6-(trifluoromethyl)pyridin-3-yI)aniline (Reference.Example 42) were 

[1197] First Step 

[1198] [Formula 200] 
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used, and operations similar to those of Fourth Step of Example 319 were carried out to 

synthesize the title compound. 

[1202] LCMS: m/z 753[M+H]+ 

HPLC retention time: 1.76 minutes (analysis condition QC-SMD-TFA05) 

[1203] <Example 323> 

(4aRVl-r(2.3-Difluoro-4-iodophenvl1methvll-4-hvdroxv-4a-methvl-2-oxo-N-[4-

CtrifluoromethvlV2-r6-rtrifluoromethvnpvrimidin-4-vnphenvn-6.7-dihvdro-5H-pvrrolofl.2-

b]pvridazine-3-carboxamide 

[1204] [Formula 201] 

[1205] (4aR)-l'[(2,3-Difluoro-4-iodophenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxylic acid 2-methylpropyl ester (Reference 

Example 5) and 4-(trifluoromethyl)-2-(6-(trifluoromethyl)pyrimidin-4-yl)aniline (Reference 

Example 50) were used, and operations similar to those of Fourth Step of Example 319 were 

carried out to synthesize the title compound. 

[1206] LCMS: m/z 754[M+H]+ 

HPLC retention time: 0.93 minutes (analysis condition SQD-FA50) 

[1207] <Example 324> 

(4aRVl-[("2.3-Pifluoro-4-hvdroxvphenvDmethvl1-4-hvdroxv-4a-methvl-2-oxo-N-F4-

(trifluoromethvlV2-r6-(trifluoromethvrtovridin-3-vnphenvri-6.7-dihydro-5H-pyrrolo('1.2-

h]pyridazine-3-carboxamide 

[1208] 
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[Formula 202] 

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxylic acid 2-methylpropyl ester (Reference 

Example 5) (1.086 g, 1.444 mmol), copper iodide (31.2 mg, 0.164 mmol), and 2-methyl-8-

quinolinol (52.7 mg, 0.331 mmol) were dissolved in dimethylsulfoxide (4.1 mL) under 

nitrogen atmosphere, tetrabutylammonium hydroxide (4.24 g, 6.54 mmol) and water 

(1.56 mL) were added, and the mixture was stirred under nitrogen atmosphere at 100°C for 5 

hours. After the reaction mixture was left to cool, 1 N hydrochloric acid (5.1 mL), water 

(30 mL), and an appropriate amount of N-acetyl-L-cysteine were added to the reaction 

mixture, and the resultant was extracted with ethyl acetate. The organic layer was dried 

over magnesium sulfate, filtered, and concentrated at reduced pressure, and the resultant 

residue was purified by column chromatography on silica gel to obtain the title compound 

(834 mg, 90%) as a pale yellow amorphous solid. 

[1210] LCMS: m/z 643[M+H]+ 

HPLC retention time: 1.12 minutes (analysis condition SQD-FA05) 

[1211] <Example 325> 

(4aRVl-r2,3-rDifluoro-4-hvdroxvphenvl")methvll-N-r2-C2.3-dimethoxvphenvlV4-

rtrifluoromethvnphenvl1-4-hvdroxv-4a-methvl-2-oxo-6.7-dihvdro-5H-pvrrolofl.2-

blpvridazine-3-carboxamide 

[1212] 
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[Formula 203] 
F 

H 

[1213] (4aR)-l-[2,3-(Difluoro-4-iodophenyl)methyl]-N-[2-(2,3-dimethoxyphenyl)-4-

(trifluoromethyl)phenyl]-4-hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-pyrrolo[l,2-

b]pyridazine-3-carboxamide (Example 321) was used, and operations similar to those of 

Example 324 were carried out to synthesize the title compound. 

[1214] LCMS: m/z 634[M+Hf 

HPLC retention time: 1.14 minutes (analysis condition SQD-FA05) 

[1215] <Example326> 

(4aRyi-[(2.6-Difluoro-4-hvdroxvphenvnmethvn-4-hvdroxv-4a-methvl-2-oxo-N-f4-

(trifhioromethyiy2-r6-(trifhioromethvllpvridin-3-vl1nhenvl1-6.7-dihydro-5H-pvrrolo|T.2-

b~|pvridazine-3-carboxamide 

[1216] [Formula 204] 

[1217] (4aR)-l-[(2,6-Difluoro-4-iodophenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyridin-3-yl]phenyl]-6,7-dihydro-5H-pyrrolo[ls2-

b]pyridazine-3-carboxamide (Example 322) was used, and operations similar to those of 

Example 324 were carried out to synthesize the title compound. 

[1218] LCMS: m/z 643[M+H]+ 

HPLC retention time: 1.12 minutes (analysis condition SQD-FA05) 

[1219] <Example 327> 
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(,4aRVl-rr2.3-Difluoro-4-hvdroxvphenvnmethvl1-4-hvdroxv-4a-methvl-2-oxo-N-f4-

ftrifluoromethvlV2-f6-ftrifluoromethvnpvrimidin-4-vl1phenvl'l-6.7-dihvdro-5H-ttvrrolo[1.2-

blpvridazine-3-carboxamide 

[1220] [Formula 205] 

[1221] (4aR)-l-[(2,3-Difluoro-4-iodophenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-dihydro-5H-pyrrolo[l,2-

b]pyridazine-3-carboxamide (Example 323) was used, and operations similar to those of 

Example 324 were carried out to synthesize the title compound. 

[1222] LCMS: m/z 644[M+H]+ 

HPLC retention time: 1.11 minutes (analysis condition SQD-FA05) 

[1223] <Example 328> 

C4aRVl-rr2.6-Dichloro-4-hvdroxyphenvl')methvl]-4-hvdroxv-4a-methvl--2-oxo-N-

r2-ftrifluoromethvl)-4-r6-ftrifluoromethvnpvridin-3-yllpyrimidin-5-vn-6.7-dihvdro-5H-

pvrrolorL2-blpvridazine-3-carboxamide 

[1224] [Formula 206] 

[1225] First Step 

[1226] 
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[Formula 207] 

suspended in dichloromethane (100 mL), and then p-toluenesulfonic acid-monohydrate (25 g, 

145 mmol) was added, and the mixture was stirred under nitrogen atmosphere at room 

temperature for 10 minutes. The reaction mixture was concentrated at reduced pressure, 

toluene was added for azeotropic removal, and then the residue was suspended in 

dichloromethane (250 mL), sodium nitrite (11.4 g, 165 mmol) was added, and the mixture 

was stirred under nitrogen atmosphere at room temperature for 2 hours. The reaction 

mixture was filtered and then concentrated at reduced pressure to obtain (S)-l-nitroso-

pyrrolidine-2-carboxylic acid methyl ester as a crude product. The obtained crude product 

(362 mg, 2.10 mmol) was dissolved in acetic acid (10 mL) and methanol (1.0 mL), and then 

zinc (725 mg, 11.2 mmol) was added at 9°C, and the mixture was stirred under nitrogen 

atmosphere at 9°C for 1 hour. After the reaction mixture was filtered through a celite pad, 

the filtrate was concentrated at reduced pressure. Methanol (1.0 mL) and 2,4-dichloro-4-

hydroxybenzaldehyde (200 mg, 1.05 mmol) were added to the resultant residue, and the 

mixture was stirred under nitrogen atmosphere at room temperature for 2 hours. The 

reaction mixture was filtered and then concentrated at reduced pressure, and the resultant was 

extracted with ethyl acetate. The organic layer was washed with water and a brine, dried 

over sodium sulfate, filtered, and concentrated at reduced pressure, and the resultant residue 

was purified by column chromatography on silica gel (hexane/ethyl acetate) to obtain methyl 

(R)-l-((2,6-dichloro-4-hydroxybenzylidene)amino)-2-methylpyrrolidine-2-carboxylate. 

The obtained product (5.3 g, 16.0 mmol) was dissolved in acetonitrile (50 mL), and then 2-

(chloromethoxy)ethyl trimethylsilane (3.2 g, 19.2 mmol) and cesium carbonate (6.3 g, 

1-9.3 mmol) were added; and the mixture was stirred under nitrogen atmosphere at 25°C for 
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24 hours. Water (100 mL) was added to the reaction mixture, and the resultant was 

extracted with ethyl acetate (100 mL) three times. The organic layer was washed with water 

and a brine, and then dried over sodium sulfate. The sodium sulfate was filtered off and the 

resultant was concentrated at reduced pressure to obtain a crude product of methyl (R)-l-

((2,6-dichloro-4-((2-(trimethylsilyl)ethoxy)methoxy)benzylidene)amino)-2-

methylpyrrolidine-2-carboxylate as a white solid. The obtained crude product was used to 

obtain methyl (R)-1 -N-(2,6-dichloro-4-((2-(trimethylsilyl)ethoxy)methoxy)benzyl)-3-

isobutoxy-3-oxopropanamide)-2-methylpyrrolidine-2-carboxylate by carrying out First and 

Second Steps of Reference Example 1-1. 

[1228] LCMS: m/z 461[M+H]+ 

HPLC retention time: 4.73 minutes (analysis condition Ph-SMD-TFA05) 

[1229] Second Step 

[1230] [Formula 208] 

[1231] Methyl (R)-l-(N-(2,6-dichloro-4-((2-(trimethylsilyl)ethoxy)methoxy)benzyl)-3-

isobutoxy-3-oxopropanamide)-2-methylpyrrolidine-2-carboxylate (7.02 g, 11.6 mmol) was 

dissolved in dichloromethane (85 mL), trifluoroacetic acid (35 mL) was added, and the 

mixture was stirred at room temperature for 30 minutes. The reaction mixture was 

concentrated at reduced pressure, and the resultant residue was purified by column 

chromatography on silica gel (hexane/ethyl acetate) to obtain methyl (R)-l-N-(2,6-dichloro-

4-hydroxybenzyl)-3-isobutoxy-3-oxopropanamide)-2-methylpyrrolidine-2-carboxylate (5.0 g, 

91%). The obtained methyl (R)-l-N-(2,6-dichloro-4-hydroxybenzyl)-3-isobutoxy-3-

oxopropanamide)-2-methylpyrrolidine-2-carboxylate (5.0 g, 10.5 mmol) was used, and 

operations similar to those of Third Step of Reference Example 1-1 were carried out to obtain 

(4aR)-l-[(2,6-dichloro-4-hydroxyphenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-dihydro-

5H-pyrrolo[l,2-b]pyridazine-3-carboxylic acid 2-methylpropyl ester. 

OH O 
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[1232] LCMS: m/z 443[M+H]+ 

HPLC retention time: 1.32 minutes (analysis condition SMD-TFA05) 

[1233] Third Step 

(4aR)-l-[(2,6-Dichloro-4-hydroxyphenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxylic acid 2-methylpropyl ester and 2-

(trifluoromethyl)-4-(6-(trifluoromethyl)pyridin-3-yl)pyrimidin-5-amine (Reference Example 

70) were used, and operations similar to those of Example 21 were carried out to obtain the 

title compound. 

[1234] LCMS: m/z 677[M+H]+ 

HPLC retention time: 1.51 minutes (analysis condition SMD-TFA05) 

[1235] <Example 329> 

(4aRVl-f2.6-f-Dichloro-4-hvdroxvnhenvl')methvl]-4-hvdroxv-4a-methvl-2-oxo-N-

[6-(trifluoromethvl')-2-r6-('trifluoromethvl')pvridm-3-vllpvridin-3-vl1-6J-dihvdro-5H-

pvrroIolT.2-blpvridazine-3-carboxamide 

[1236] [Formula 209] 

[1237] (4aR)-l-[(2,6-Dichloro-4-hydroxyphenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxylic acid 2-methylpropyl ester (Second Step of 

Example 328) and 6,6'-bis(trifluoromethyl)-[2,3'-bipyridine]-3-amine (Reference Example 

44) were used, and operations similar to those of Third Step of Example 328 were carried out 

to obtain the title compound. 

[1238] LCMS: m/z 676[M+H]+ 

HPLC retention time: 1.55 minutes (analysis condition SMD-TFA05) 

[1239] <Example 3 3 0> 

f4aRVr-r2,3-rDifluoro-4-hvdroxvphenvDmethyl]-4-hvdroxv-4a-methvl-2-oxo-N-[2-
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("trifluoromethvlV4-r6-rtrifluoromethvl>r)vridin-3-vl"|pvriiTiidin-5-vll-6.7-dihvdro-5H-

pvrroloF1.2-blpvridazine-3-carboxamide 

[ 1240] [Formula 210] 

[1243] Methyl (4aR)-l-[(2,3-difluoro-4-iodophenyl)methyl]-4-hydroxy-4a~methyl-2-oxo-

6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxylate (Third Step ofExample 319) and 2-

(trifluoromethyl)-4-(6-(trifluoromethyl)pyridin-3-yl)pyrimidin-5-amine (Reference Example 

70) were used, and operations similar to those of Fourth Step ofExample 319 were carried 

out to synthesize ((4aR)-l-[(2,3-difluoro-4-iodophenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-

N-[2-(trifhioromethyl)-4-[6-(trifluoromethyl)pyridin-3-yl]pyrimidin-5-yl]-6,7-dihydro-5H-

pyrrolo[ 1,2-b]pyridazine-3-carboxamide. 

[1244] LCMS: m/z 755[M+H]+ 

HPLC retention time: 1.05 minutes (analysis condition SMD-TFA50) 

[1245] Second Step 

The iodide derivertive obtained in First Step was used, and operations similar to 

those ofExample 324 were carried out to synthesize the title compound. 

[1246] LCMS: m/z 645[M+Hf 

HPLC retention time: 1.43 minutes (analysis condition SMD-TFA05) 

[1247] <Example 3 31 > 

H 

[1241] First Step 

[1242] [Formula 211] 
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(4aR)-N-(4-Bromo-2-iodophenyl)-l-[(2,3-difluorophenyl)methyl]-4-hydroxy-4a-

methyl-2-oxo-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide 

[1248] [Formula 212] 

[1251] (R)-2~Methyl-pyrrolidine-2-carboxylic acid methyl ester hydrochloride and 2,3-

difluorobenzaldehyde were used, and operations similar to those of First to Third Steps of 

Example 319 were carried out to synthesize methyl (4aR)-l-[(2,3-difluorophenyl)methyl]-4-

hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxylate. 

[1252] Second Step 

Methyl (4aR)-l-[(2?3-difluorophenyl)methyl]-4-hydroxy~4a-methyl-2-oxo-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxylate and 4-bromo-2-iodoaniline were used as 

reagents, and operations similar to those ofExample 21 were carried out to synthesize the 

title compound. 

[1253] LCMS: m/z 618[M+H]+ 

HPLC retention time: 1.16 minutes (analysis condition SMD-TFA05) 

[1254] <Reference Example 104> 

Methvl l-nYEH2.3~difluoro-4-r2-r2-

methoxvethvirmethvDaminolethoxvlphenvllmethvlideneamiriol-methvlaminolcvclobutane-

1-carboxvlate hydrochloride 

[1249] First Step 

[1250] [Formula 213] 
OH O 

F 

[1255] 
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Cl 

[Formula 214] 

q-V 
-N-N 

"XX \ 
F F "LN J 

[1256] Methyl l-[[(E)-[2,3-difluoro-4-[2-[2-

methoxyethyl(methyl)amino]ethoxy]phenyl]methylideneamino]-methylamino]cyclobutane-

1-carboxylate (Third Step ofExample 13) (300 mg, 0.726 mmol) was dissolved in 2-

butanone (1.50 mL), and pyridine hydrochloride (84.0 mg, 0.727 mmol) was added at 25°C, 

and the mixture was stirred under nitrogen atmosphere for 30 minutes. Heptane (1.50 mL) 

and a seed crystal (1.00 mg, 0.00222 mmol) were added to the reaction mixture, and then the 

mixture was stirred for 1 hour. Heptane (3.00 mL) was added to the reaction mixture, the 

mixture was stirred for 16 hours, and then the deposited crystal was collected by filtration to 

obtain the title compound (271 mg, 88%). 

[1257] Melting point: 108°C 

'H-NMR (DMSO-D6) 8: 10.32 (IH, brs), 7.44 (IH, m), 7.29 (IH, s), 7.07 (IH, m), 4.49 (2H, 

t, J = 4.4 Hz), 3.72 (2H, t, J= 5.0 Hz), 3.63 (3H, s), 3.55-3.36 (4H, m), 3.44 (3H, s), 2.87 (3H, 

brs), 2.80 (3H, s), 2.48 (4H, m), 1.93 (2H, m). 

[1258] The seed crystal used in Reference Example 104 was obtained by the following 

method. 

[1259] Methyl l-[[(E)-[2,3-difluoro-4-[2-[2-

methoxyethyl(methyl)amino]ethoxy]phenyl]methylideneamino]-methylamino]cyclobutane-

1-carboxylate (75.3 mg, 0.182 mmol) was dissolved in dimethylsulfoxide (0.317 mL), and 

2 M hydrochloric acid (93.0 JIL, 0.186 mmol) was added. The prepared solution (15.0 jaL) 

was freeze-dried, 2-butanone (15.0 JJL) and heptane (15.0 \xL) were added to the obtained 

powder at 25°C, and the mixture was stirred for 4 days to obtain a deposit. 

[1260] <Reference Example 105> 
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Methvl l-rr(EVf2.3-difluoro-4-r2-r2-

methoxvethvlfmethvDaminQlethoxvlpbenvllmethvIideneaminol-methvlaminolcvclopentane-

1-carboxvlate hydrochloride 

[1261] [Formula 215] 

[1262] Methyl l-[[(E)-[2,3-difluoro-4-[2-[2-

methoxyethyl(methyl)amino]ethoxy]phenyl]methylideneamino]-methylamino]cyclopentane-

1-carboxylate (First Step ofExample 14) (300 mg, 0.702 mmol) was dissolved in 2-butanone 

(3.00 mL), pyridine hydrochloride (81.0 mg, 0.701 mmol) was added at 25°C, and the 

mixture was stirred under nitrogen atmosphere for 30 minutes. Heptane (1.00 mL) and a 

seed crystal (1.00 mg, 0.00215 mmol) were added to the reaction mixture, and then the 

mixture was stirred for 1 hour. Heptane (2.00 mL) was added to the reaction mixture, then 

the mixture was stirred for 2 hours, and the deposited crystal was collected by filtration to 

obtain the title compound (225 mg, 69%). 

[1263] Melting point: 97°C 

*H-NMR (DMSO-D6) S: 10.34 (IH, brs), 7.44 (IH, m), 7.26 (IH, s), 7.08 (IH, m), 4.50 (2H, 

t, J= 4.4 Hz), 3.72 (2H, t, J= 5.0 Hz), 3.60 (3H, s), 3.55-3.44 (4H, m), 3.35 (3H, s)2.87 (3H, 

brs), 2.85 (3H, s), 2.25 (2H, m), 2.14 (2H, m), 1.70 (4H, m). 

[1264] The seed crystal used in Reference Example 105 was obtained by the following 

[1265] Methyl l-[[(E)-[2,3-difluoro-4-[2-[2-

methoxyethyl(methyl)amino]ethoxy]phenyl]methylideneamino]-methylamino]cyclopentane-

1-carboxylate (50.0 mg, 0.117 mmol) was dissolved in 2-butanone (0.500 mL), pyridine 

hydrochloride (15.0 mg, 0.130 mmol) was added at 25°C, and the mixture was stirred under 

method. 
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nitrogen atmosphere for 30 minutes. Heptane (0.500 mL) and methyl 1 -[[(E)-[2,3-difluoro-

4-[2-[2-methoxyethyl(methyl)amino]ethoxy]phenyl]methylideneamino]-

methylamino]cyclobutane-l-carboxylate hydrochloride (1.00 mg, 0.00222 mmol) were added 

to the reaction mixture, and the mixture was stirred for 1 hour. The deposited crystal was 

collected by filtration to obtain a deposit (36.6 mg). 

[1266] <Example 332> 

4-r2.3-Difluoro-4-rri0-hvdroxv-6-methvl-8-oxo-9-rr4-(,trifluoromethvl')-2-r6-

(trifluoromethvDpvrirtiidin-4-vriphenvncarbamovH-6.7-diazaspiroF4>5Mec-9-en-7-

vllmethvllphenoxvlbutanoate 

[1267] [Formula 216] 

[1268] First Step 

74f2.3-Difhioro-4-hvdroxvphenvnmethvll-10-hvdrQxv-6-methvl-8-oxo-6.7-

diazaspiror4.5ldec-9-ene-9-carboxvlic acid 2-methvlpropvl ester 

[1269] [Formula 217] 

[1270] 2,3-Difluoro-4-hydroxybenzaldehyde and methyl 1-

(methylamino)cyclopentanecarboxylate hydrochloride (Reference Example 87) were used to 

synthesize the title compound by a method similar to that of Reference Example 1 -1. 

[1271] LCMS: m/z 411[M+H]+ 

[1272] HPLC retention time: 1.18 minutes (SMD-TFA05) 

[1273] Second Step 

o F 

OH O 

F 
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[1274] [Formula 218] 
F F 

F 

HO 

F 

F 

[1275] 7-[(2,3-Difluoro-4-hydroxyphenyl)methyl]-10-hydroxy-6-methyl-8-oxo-6,7-

diazaspiro[4.5]dec-9-ene-9-carboxylic acid 2-methylpropyl ester and 4-(trifluoromethyl)-2-

[6-(trifluoromethyl)pyrimidin-4-yl]aniline (Reference Example 50) were used to synthesize 

7-[(2,3-difluoro-4-hydroxyphenyl)methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-

9-carboxamide with reference to Example 21. 

[1276] LCMS: m/z 658[M+H]+ 

[1277] HPLC retention time: 1.57 minutes (SMD-TFA05) 

[1278] Third Step 

[1279] [Formula 219] 

[1280] Cesium carbonate (20.4 mg, 0.113 mmol) was added to a solution of 7-[(2,3-

difluoro-4-hydroxyphenyl)methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide 

(24.7 mg, 0.038 mmol) and methyl 4-bromobutyrate (24.48 mg, 0.075 mmol) in acetonitrile 

(0.4 mL), and the mixture was stirred at 70°C for 1 hour. The reaction mixture was cooled 

to 0°C, a 1 N-aqueous hydrochloric acid solution (0.063 mL, 0.375 mmol) was added, and 

the mixture was stirred for 10 minutes. The resultant was diluted with N,N-dimethyl 

formamide (0.6 mL) and purified by HPLC to obtain methyl 4-[2,3-difluoro-4-[[10-hydroxy-

6-methyl-8-oXO-9-[[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-
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yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-yl]methyl]phenoxy]butyrate (10.6 mg, 

37%). 

[1281] Purification condition: HPLC 

Mobile phase: MeCN/water (0.1% formic acid) 

YMC-Actus Triart C18 (50 x 30 mml.D., S - 5 jam, 12 nm) 

LCMS: m/z 758[M+H]+ 

[1282] HPLC retention time: 1.72 minutes (SMD-FA05) 

[1283] Fourth Step 

Potassium trimethylsilanplate (5.38 mg, 0.042 mmol) was added to a solution of 

methyl 4-[2,3-difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]butyrate (10.6 mg, 0.014 mmol) in tetrahydrofuran (0.4 mL), and the 

mixture was stirred at room temperature for 2 hours. After the reaction mixture was 

concentrated, the resultant was diluted with N,N-dimethyl formamide (0.6 mL) and purified 

by HPLC to obtain the title compound (6.2 mg, 60%). 

[1284] Purification condition: HPLC 

Mobile phase: MeCN/water (0.1% formic acid) 

YMC-Actus Triart Cl 8 (50 x 30 mml.D., S - 5 jam, 12 nm) 

LCMS: m/z 744[M+H]+ 

[1285] HPLC retention time: 1.60 minutes (SMD-FA05) 

[1286] In Examples 333 to 335, appropriate alkyl bromides were used, and operations 

similar to those ofExample 332 were carried out to synthesize the compounds described in 

the following Table. 

[1287] 
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[Table 31] 
Example 
No. Structural formula LCMS 

Analysis condition 
Retention time 
(min) 

m/z 
[M+Hf 

333 

F 

i jet1 ^ 
F 

SMD-FA05 1.62 758 

334 

jJF 
^ OH O qV-Y 
rV W 

HOY^^^O-JY^F F 
O F 

SMD-TFA05 1.64 772 

335 

F 

ju^pri 
f 

SMD-TFA05 1.67 786 

[1288] <Reference Example 106> 

6-r(2.3-Difluoro-4-hvdrQxvphenvl')methvll-9-hvdroxv-5-methvl-7-oxo-5.6-

diazaspiror3.51non-8-ene-8-carboxvlic acid 2-methvlpropyl ester 

[1289] [Formula 220] 
OH O 

F 

[1290] Methyl l-(methylamino)cycIobutanecarboxylate hydrochloride was used as a 

starting material (Reference Example 85) to synthesize the title compound by a method 

similar to that ofExample 332. 

[1291] LCMS: m/z 4U[M+H]+ 

[1292] HPLC retention time: 1.18 minutes (SMD-TFA05) 

[1293] <Reference Example 107> 

6-IY2.3-Difluoro-4-hvdroxyphenvl')methyl"l-9-hydroxY-5-methvl-7-oxo-N-r4-

rtrifluoromethvD-2-r6-(trifluoromethyDpvrimidin-4-vHphenvl1-5.6-diazaspiror3.51non-8-ene-
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8-carboxamide 

[1294] [Formula 221] 
F F 

F 

HO 

,F 

F 

[1295] Methyl l-(methylamino)cyclobutane-l-carboxylate hydrochloride was used as a 

starting material to synthesize the title compound by a method similar to that ofExample 332. 

[1296] LCMS: m/z 658[M+H]+ 

[1297] HPLC retention time: 1.48 minutes (SMD-TFA05) 

[1298] <Example336> 

8-rr2.3-Difluoro-4-(/2-morpholin-2-oxo-ethoxv')phenvllmethvl1-5-hydroxv-9-

methvl-7-oxo-N-r4-(trifhioromethvl)-2-r6-ftrifhioromethvDpvrimidin-4-YllphenvH-8.9-

diazaspiror3.51non-5-ene-6-carboxamide 

[1299] [Formula 222] 

[1300] The title compound was synthesized from 6-[(2,3-difluoro-4-

hydroxyphenyl)methyl]-9-hydroxy-5-methyl-7-oxo-N-[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]-5s6-diazaspiro[3.5]non-8-ene-8-carboxaimde and 2-

chloro-l-morpholin-4-yl-ethanone (Kapanda, Coco N. Journal of Medicinal Chemistry, 52 

(22), 7310-7314; 2009) by a method similar to that of Third Step ofExample 322. 

[1301] LCMS: m/z 771[M+H]+ 

[1302] HPLC retention time: 1.43 minutes (analysis condition SMD-TFA05) 

[1303] <Example337> 

8-IT2..3-Difluoro-4-r2-f2-oxomorpholin-4-vnethoxy1phenyl"|methvl~l-5-hvdroxv-9-

0 
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methvl-7-QXO-N-r4-rtrifluoromethvn-2-r6-Ctrifluoromethvnpvrimidin-4-vl1plienvll-8.9-

diazaspiror3.51non-5-ene-6-carboxamide 

[1304] [Formula 223] 

F 

[1305] The title compound was obtained from 6-[(2,3-difluoro-4-hydroxyphenyl)methyl]-9-

hydroxy-5-methyl-7-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-

yl]phenyl]-5,6-diazaspiro[3.5]non-8-ene-8-carboxamide and 4-(2-hydroxyethyl)morpholin-2-

one (Khromov-Borisov, N. V. and Remizov, A. L., Zhurnal Obshchei Khimii, 23, 598-605; 

1953) by carrying out operations similar to those ofExample 407. 

[1306] LCMS: m/z 771 [M+H]+ 

[1307] HPLC retention time: 1.38 minutes (analysis condition SMD-TFA05) 

[1308] <Reference Example 108> 

6-[[4-r2-BromoethoxvV2.3-difluorophenvllmethvl1-9-hvdroxv-5-methvl-7-oxo-N-

[4-(trifluoromethviy2-r6-(trifhioromethvl)pvrimidin-4-vl1phenvll-5.6-diazaspirof3.51non-8-

ene-8-carboxamide 

[1309] [Formula 224] 

[1310] 6-[(2,3-Difluoro-4-hydroxyphenyl)methyl]-9-hydroxy-5-methyl-7-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-5,6-diazaspiro[3.5]non-8-ene-

8-carboxamide (Reference Example 107) (3.00 g, 4.66 mmol) was dissolved in acetone 

(23.3 mL), then 1,2-dibromoethane (6.85 mL, 79.0 mmol) and potassium carbonate (1.29 g, 

9.32 mmol) was added, and the mixture was stirred under nitrogen atmosphere at 60°C for 15 

hours. 1 N hydrochloric acid was added to the reaction mixture at 0°C, and the mixture was 
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extracted with ethyl acetate. The organic layer was washed with a brine, the aqueous layer 

was separated by a phase separator, the resultant was concentrated at reduced pressure, and 

the resultant residue was purified by C18 reverse-phase column chromatography 

(acetonitrile/water) to obtain the title compound (3.19 g, 91%). 

[1311] LCMS: m/z 749[M+H]+ 

HPLC retention time: 1.58 minutes (analysis condition SMD-TFA05) 

<Reference Example 109> 

7*rr4-('2-BromoethoxvV2.3-difluorophenvllmethvn-10-hvdroxv-6-methvl-8-oxo-N-

r4-(trifIuoromethvlV2-r6-Ctrifluoromethvl')pvrimidin-4-vl1phenvl1-6.7-diazaspiror4.51dec-9-

ene-9-carboxamide 

[1312] [Formula 225] 

[1313] The title compound was synthesized from 7-[(2,3~difluoro-4-hydroxybenzyl)-10-

hydroxy-6-methyl-8-oxo-N~(4-(trifluoromethyl)-2-(6-(trifluoromethyl)pyrimidin-4-

yl)phenyl)-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide (Example 332) in a manner similar 

to that of Reference Example 106. 

[1314] LCMS: m/z 764[M+H]+ 

HPLC retention time: 1.62 minutes (analysis condition SMD-TFA05) 

<Example 338> 

6-rr2.3-Difluoro-4-r2-rmethvl('oxoIan-3-vls)amino"|ethoxv1phenvrimethvl1-9-

hvdroxv-5-methvl-7-oxo-N-r4-ftrifhioromethvl')-2-r6-ftrifluoromethv1)pyrimidin-4-

vllphenvll-5.6-diazaspiror3.51non-8-ene-8-carboxamide 

[1315] 
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[Formula 226] 

,1^ F F 
O—^ 

[1316] 6-[[4-(2-Bromoethoxy)-2,3-difluorophenyl]methyl]-9-hydroxy-5-methyl-7-oxo-N-

[4-(trifhioromethyl)-2-[6-(trifluoromethyi)pyrimidin-4-yl]phenyl]-5,6-diazaspiro[3.5]non-8-

ene-8-carboxamide (10.0 mg, 13.0 fimol) andN-methyltetrahydrofuran-3-amine (2.70 mg, 

27.0 |amol) were dissolved in N,N-dimethyl formamide (100 |^L), then N-ethyl-N-

isopropylpropan-2-amine (4.6 JAL, 27.0 ^mol) and tetrabutylammonium iodide (0.5 mg, 

1.33 |amol) were added, and the mixture was stirred at 80°C for 1.5 hours. The reaction 

mixture was diluted with N,N-dimethyl formamide (0.5 mL) and purified by HPLC to obtain 

the title compound (8.0 mg, 78%). 

[1317] Purification condition: HPLC 

Mobile phase: MeCN/water (0.1% formic acid) 

Column: YMC-Actus Triart C18 (50 x 30 mml.D., S - 5 ^m, 12 nm) 

LCMS: m/z 771 [M+H]+ 

HPLC retention time: 1.31 minutes (analysis condition SMD-TFA05) 

[1318] <Examples 339 to 380> 

Various amines which were known from literature or commercialized were used, 

and operations similar to those ofExample 338 were carried out to synthesize the compounds 

described in the following Table. Note that if the amine was hydrochloride, the amine was 

not directly used for the reaction and used for the reaction after hydriodic acid (57 wt. %, 2 

equivalent weight) was allowed to act and the corresponding hydroiodide was formed. 

[1319] Purification condition: HPLC 

Mobile phase: MeCN/water (0.1% formic acid) 

Column: YMC-Actus Triart C18 (50 x 30 mml.D., S - 5 nm, 12 nm, 100 x 

30 mml.D., S - 5 jim, 12 nm). 
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[1320] [Table 32-1] 

[1321] 
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[Table 32-2] 

347 

348 

349 

350 

351 

352 

353 

354 

355 

1 
y 

hr O 

OH 0 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

1.28 

1.37 

1.38 

1.38 

1.27 

1.51 

1.28 

1.31 

1.35 
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[1322] [Table 32-3] 

356 

357 

358 

359 

360 

361 

362 

363 

364 

qAA 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

1.35 

1.35 

1.16 

1.29 

1.22 

1.23 

1.23 

1.31 

1.30 

[1323] 
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[Table 32-4] 

365 

366 

367 

368 

369 

370 

371 

372 

373 

QXA 

_ OH 0 

QV. 
-^rAo 

CM 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

1.35 

1.34 

1.36 

1.34 

1.39 

1.37 

1.36 

1.40 

1.31 

[1324] 
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[Table 32-5 
F 

374 

OH ( 

vV 
F 

SMD-TFA05 1.19 854 

375 

F 

OH O f 

QVSr1 
N-

cct^: L 
F 

F 

J 
11 

F 

SMD-TFA05 1.40 799 

376 

OH 0 

QY 
ci^ci 

F 

F 

UL-^ 
F 

F 

SMD-TFA05 1.25 814 

377 

OK o nH 
1 
V. ^ ^H^O Sx^x! 

J0^: 

F 

SMD-TFA05 1.30 828 

378 

OH O 

c-
xu?! 

F 

F 

Jyr^ 
"0^ 

F 

F 

SMD-TFA05 1.26 858 

379 

F 

. OH 0 CIXAJL 

Uy TF 

F 
i,F 

J F 

SMD-TFA05 1.34 848 

380 
k" 

H F 

1 F TF 
SMD-TFA05 1.37 783 

[1325] <Example381> 

f2SV2-f2-[2.3-Difluoro-4-rfl0-hvdroxv-6-methvl-8-oxo-9-rr4-ftrifluoromethvlV2-

r6-(/trifluoromethvl')pvrimidin-4-vllphenvncarbamovn-6>7-diazaspiror4.51dec-9-en-7-

vllmethvllphenoxvlethvlaminolbutanedioate 

[1326] 
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[Formula 227] 
IF 

OH 0 (f^C^F 9it>5f 
KV o 

[1327] L-aspartate dimethyl ester hydrochloride (142 mg, 0.72 mmol) was dissolved in 

methanol (1.00 mL), hydroiodic acid (57 wt. %, 95.0 jaL) was added, and the mixture was 

stirred for 1 minute. After the reaction mixture was concentrated at reduced pressure, 

methanol and toluene were added for azeotropic removal to obtain L-aspartate dimethyl ester 

hydroiodide as a crude product. The resultant hydroiodide of amine and 7-[[4-(2-

bromoethoxy)-2,3-difluorophenyl]methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-

9-carboxamide (110 mg, 0.14 mmol) (Reference Example 109) were dissolved in N,N-

dimethyl formamide (480 ^L), and then potassium phosphate (92.0 mg, 0.43 mmol) and 

tetrabutylammonium iodide (5.3 mg, 14.0 ^mol) were added, and the mixture was stirred at 

80°C for 2 hours. After the reaction mixture was diluted with tetrahydrofuran (480 JIL), 

potassium trimethylsilanolate (92.0 mg, 0.72 mmol) was added, and the mixture was stirred 

at 50°C for 30 minutes and at 70°C for 2 hours. The reaction mixture was diluted with 

formic acid and water, and the resultant was purified by HPLC to obtain the title compound 

(71.5 mg, 61%). 

[1328] Purification condition: HPLC 

Mobile phase: MeCN/water (0.1% formic acid) 

Column: YMC-Actus Triart C18 (100 x 30 mml.D., S - 5 ^m, 12 nm) 

LCMS: m/z 817[M+H]+ 

HPLC retention time: 1.32 minutes (analysis condition SMD-TFA05) 

<Example 382> 

3-r2-r2.3-Difluoro-4-rri0-hvdroxv-6-methvl-8-oxo-9-IT4-(trifluoromethyr)-2-r6-

ftrifluoromethvl)pyrimidin-4-vl"|phenyl"lcarbamovl"l-6.7-diazaspiror4.51dec-9-en-7-



-321-

vllmethvriphenoxvlethvlaminolpentanedioate 

[1329] [Formula 228] 

o 

[1330] First Step 

[1331] [Formula 229] 
F F 

^ OHO F 

•N»v~0- F •F 

F 

O 

[1332] 7-[[4-(2-Bromoethoxy)-2,3-difluorophenyl]methyl]-10-hydroxy-6-methyl-8-oxo-'N-

[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7'diazaspiro[4.5]dec-9-

ene-9-carboxamide (Reference Example 109) and diethyl 3-aminopentanedioate were used as 

reagents, and operations similar to those ofExample 337 were carried out to synthesize 

diethyl 3-[2-[2,3-difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-[6-

(trifhioromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]ethylamino]pentanedioate. 

[1333] Second Step 

Diethyl 3-[2-[2,3-difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-

2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]ethylamino]pentanedioate (48.0 mg, 54.0 ^mol) was dissolved in 

tetrahydrofuran (200 j^L), potassium trimethylsilanolate (34.7 mg, 0.27 mmol) was added, 

and the mixture was stirred at 50°C for 30 minutes. The reaction mixture was diluted with 

formic acid and water and purified by HPLC to obtain the title compound (32.4 mg, 72%). 

[1334] Purification condition: HPLC 

Mobile phase: MeCN/water (0.1% formic acid) 
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Column: YMC-Actus Triart C18 (50 x 30 mml.D., S - 5 fim, 12 nm) 

LCMS: m/z 831[M+H]+ 

HPLC retention time: 1.32 minutes (analysis condition SMD-TFA05) 

[1335] <Example 383> 

6-r|"4-[3-["C2R)-2.3-Dihvdroxvpropoxv]propoxv1-2.3-difluorophenvllmethvll-9-

hvdroxv-5-methvl-7-oxo-N-[4-('trifluoromethvlV2-f6-(/trifluoromethvnpvrvdin-3-vl]phenvll-

5.6-diazaspiror3.51non-8-ene-8-carboxamide 

[1336] [Fonnula 230] 

[1339] 6-[(2,3-Difluoro-4-hydroxyphenyl)methyl]-9-hydroxy-5-methyl-7-oxo-5,6-

diazaspiro[3.5]non-8-ene-8-carboxylic acid 2-methylpropyl ester (Reference Example 106) 

and 4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrydin-3-yl]aniline (Reference Example 13) 

were used as reagents, and operations similar to those of Third Step ofExample 149 were 

carried out to synthesize 6-[(2,3-difluoro-4-hydroxyphenyl)methyI]-9-hydroxy~5-methyl-7-

oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrydin-3-yl]phenyl]-5,6-

diazaspiro[3.5]non-8-ene-8-carboxamide. 

[1340] Second Step 

[1341] [Formula 232] 

[1337] First Step 

[1338] [Formula 231] 
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[1342] (S)-3-((2,2-Dimethyl-l,3-dioxolan-4-yl)methoxy)propan-l-ol (300 mg, 1.58 mmol) 

and triethylamine (0.33 mL, 2.37 mmol) were dissolved in tetrahydrofuran (7.88 mL), 

methanesulfonyl chloride (0.15 mL, 1.89 mmol) was added at 0°C, and the mixture was 

stirred at room temperature for 3 hours. After a 1 N aqueous dipotassium 

hydrogenphosphate solution was added to the reaction mixture and the mixture was extracted 

with ethyl acetate, the organic layer was washed with a saturated sodium bicarbonate solution 

and a brine. The organic layer was dried over anhydrous sodium sulfate, filtered, and 

concentrated at reduced pressure. The resultant residue was purified by column 

chromatography on silica gel (ethyl acetate/hexane) to obtain 3-[[(4S)-2,2-dimethyl-l,3-

dioxolan-4-yl]methoxy]propyl methanesulfonate (316 mg, 75%). 

[1343] LCMS: m/z 269[M+H]+ 

HPLC retention time: 0.77 minutes (analysis condition SMD-TFA05) 

[1344] Third Step 

6-[(2,3-Difluoro-4-hydroxyphenyl)methyl]-9-hydroxy-5-methyl-7-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrydin-3-yI]phenyl]-5,6-diazaspiro[3.5]non-8-ene-8-

carboxamide (15.0 mg, 23.0 jomol) and 3-[[(4S)-2,2-dimethyl-l,3-dioxolan-4-

yl]methoxy]propyl methanesulfonate (8.77 mg, 33.0 jimol) were dissolved in acetonitrile 

(117 jaL), cesium carbonate (22.8 mg, 233 nmol) was added, and the mixture was stirred at 

75°C for 1.5 hours. After the reaction mixture was cooled to room temperature, an aqueous 

hydrochloric acid solution (6N, 38.9 f^L, 233 jamol) and methanol (38.9 jaL) were added, and 

the mixture was stirred at room temperature for 1 hour. A 6 N aqueous sodium hydroxide 

solution was added to the reaction mixture, and after the mixture was filtered and 

concentrated, the resultant was diluted with N,N-dimethyl formamide (0.5 mL) and purified 

by HPLC to obtain the title compound (11.9 mg, 66%). 

[1345] Purification condition: HPLC 

Mobile phase: MeCN/water (0.1% formic acid) 

Column: YMC-Actus Triart C18 (100 x 30 mml.D., S - 5 \xm, 12 nm) 

LCMS: m/z 775[M+H]+ 
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[1346] HPLC retention time: 1.40 minutes (analysis condition SMD-TFA05) 

[1347] <Examples 384 to 400> 

Bromide(2-[2-(3-bromopropoxy)ethoxy]oxane, 2-[2-(4-bromobutoxy)ethoxy]oxane, 

2-[2-(5-bromopentoxy)ethoxy]oxane, 2-[3~(3-bromopropoxy)propoxy]oxane, 2-[3-(4-

bromobutoxy)propoxy]oxane, 2-[3-(5-bromopentoxy)propoxy]oxane synthesized by a 

method similar to that of First Step ofExample 147 by using alcohol(2-(oxan-2-

yloxy)ethanol, 3-(oxan-2-yloxy)propan-l-ol), and dibromide (1,3-dibromopropane, 1,4-

dibromobutane, 1,5-dibromopentane) which were known from literature or commercialized, 

and 3-[[(4S)-2,2-dimethyl-l,3-dioxolan-4-yl]methoxy]propyl methanesulfonate (Example 

383), (S)-4-((4-bromobutoxy)methyl)-2,2-dimethyM,3-dioxolane (Reference Example 74), 

and (S>4-(((5-bromopentyl)oxy)methyl)-2,2-dimethyl-l,3-dioxolane (Reference Example 

78), 7-[(2,3-difhioro-4-hydroxyphenyl)methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrydin-3-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-9-

carboxamide synthesized by a method similar to that of First Step ofExample 383 by using 

7-[(2,3-difluoro-4-hydroxyphenyl)methyl]-10-hydroxy-6-methyl-8-oxo-6,7-

diazaspiro[4.5]dec-9-ene-9-carboxylic acid 2-methylpropyl ester (Example 332) and 4-

(trifluoromethyl)-2-[6-(trifIuoromethyl)pyrydin-3-yl]aniline (Reference Example 13), 6-

[(2s3-difluoro-4-hydroxyphenyl)methyl]-9-hydroxy-5-methyl-7-oxo-N-[4-(trifluoromethyl)-

2-[6-(trifluoromethyl)pyrydin-3-yl]phenyl]-5,6-diazaspiro[3.5]non-8-ene-8-carboxamide 

(Example 383), 6-[(2,3-difluoro-4-hydroxyphenyl)methyl]-9-hydroxy-5-methyl-7-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-5,6-diazaspiro[3.5]non-8-ene-

8-carboxamide (Reference Example 107), or 7-(2,3-difluoro-4-hydroxybenzyl)-10-hydroxy-

6-methyl-8-oxo-N-(4-(trifluoromethyl)-2-(6-(trifluoromethyl)pyrimidin-4-yl)phenyl)-6,7-

diazaspiro[4.5]dec-9-ene-9-carboxamide (Example 332) were used, and operations similar to 

those ofExample 383 were carried out to synthesize the compounds described in the 

following Table. 

[1348] Purification condition: HPLC 

Mobile phase: MeCN/water (0.1% formic acid) 
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Column: YMC-Actus Triart C18 (50 x 30 mml.D., S - 5 jam, 12 nm, 100 x 

30 mml.D., S - 5 |j,m, 12 nm) 

[1349] 
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[1350] [Table 33-2] 

393 

394 

395 

396 

397 

398 

399 

400 

k' 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

SMD-TFA05 

1.55 

1.58 

1.63 

1.65 

1.68 

1.66 

1.68 

1.57 

[1351] <Example401> 

6-r[2.3-Difluoro-4-r2-f2-methoxvethoxvslethoxv1phenvl1methvl1-9-hvdroxv-5-

methvl-7-oxo-N-r4-(,trifluoromethvl')-2-r6-rtrifluoromethvl')pvrimidin-4-vllphenvll-5.6-

diazaspiror3.5]non-8-ene-8-carboxamide 
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[1352] [Formula 233] 

F 

[1353] The title compound was synthesized from 6-[(2,3-difluoro-4-

hydroxyphenyl)methyl]-9-hydroxy-5-methyl-7-oxo-N-[4-(trifluoromethyl)-2-[6-

(trifhioromethyl)pyrimidin-4-yl]phenyl]-5,6-diazaspiro[3.5]non-8-ene-8-carboxamide 

(Reference Example 107) and 1 -bromo-2-(2-methoxyethoxy)ethane in a manner similar to 

that of Third Step of Reference Example 383. 

[1354] LCMS: m/z 746[M+Hf 

HPLC retention time: 1.66 minutes (analysis condition SMD-TFA05) 

<Example 402> 

6-f2.3-Difluoro-4-C2-rmethvlfoxetan-3-vriarnino')ethoxv')benzvr)-9-hvdroxv-5-

methvl-7-oxo-N-(4-CtrifluoromethvlV2-(6-('trifluoromethvnpvrimidin-4-vnphenYlV5.6-

diazaspirof3.51non-8-ene-8-carboxamide 

First Step 

[1355] [Formula 234] 

[1356] 6-(4-(2-Bromoethoxy)-2,3-difluorobenzyl)-9-hydroxy-5-methyl-7-oxo-N-(4-

(trifluoromethyl)-2-(6-(trifluoromethyl)pyrimidin-4-yl)phenyl)-5,6-diazaspiro[3.5]non-8-ene-

8-carboxamide (10.0 mg, 0.013 mmol) (Reference Example 108) was dissolved in 1,3-

dimethyl-2-imidazolidinone (100 ^L), and then a 2.0 M methylamine-tetrahydrofuran 

solution (400 \iL, 0.800 mmol), N,N-diisopropyl ethylamine (4.6 \iL, 0.027 mmol), then 

tetrabutyl ammonium iodide (0.5 mg, 0.001 mmol) were added, and the mixture was stirred 
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at 80°C for 3 hours. The reaction mixture was concentrated at reduced pressure, a 0.5 M 

hydrochloric acid-methanol solution (80 ^L, 0.040 mmol) was added, and normal butanol 

and toluene were added for azeotropic removal to obtain 6-(2,3-difluoro-4-(2-

(methylamino)ethoxy)benzyl)-9-hydroxy-5-methyl-7-oxo-N-(4-(trifluoromethyl)-2-(6-

(trifluoromethyl)pyrimidin-4-yl)phenyl)-5,6-diazaspiro[3.5]non-8-ene-8-carboxamide 

hydrochloride as a crude product. 

[1357] LCMS: m/z 701[M+H]+ 

[1358] HPLC retention time: 1.27 minutes (analysis condition SMD-TFA05) 

[1359] Second Step 

[1360] [Formula 235] 

[1361] The crude product of 6-(2,3-difluoro-4-(2-(methylamino)ethoxy)benzyl)-9-hydroxy-

5-methyl-7-oxo-N-(4-(trifluoromethyl)-2-(6-(trifluoromethyl)pyrimidin-4-yl)phenyl)-5,6-

diazaspiro[3.5]non-8-ene- 8-carboxamide hydrochloride was dissolved in 1,2-dichloroethane 

(0.5 mL), then oxetan-3-one (6.25 p.L, 0.104 mmol), triacetoxy sodium borohydride (16.5 mg, 

0.078 mmol), and acetic acid (10 jaL, 0.175 mmol) were added, and the mixture was stirred at 

room temperature for 1 hour. Oxetan-3-one (6.25 \iL, 0.104 mmol) and triacetoxy sodium 

borohydride (16.5 mg, 0.078 mmol) were further added, and the mixture was stirred at room 

temperature for 1 hour. After the reaction mixture was concentrated and diluted with N,N~ 

dimethyl formamide, the resultant was purified by HPLC to obtain the title compound 

(3.8 mg, two-step yield of 39%). 

[1362] LCMS: m/z 757[M+Hf 

[1363] HPLC retention time: 1.25 minutes (analysis condition SMD-TFA05) 

[1364] <ExampIe 403> 

6-(2.3-Difluoro-4-(bxetan-3-yloxv')benzvO-9-hvdroxv-5-methvl-7-oxo-N-f4-
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ftrifluoromethviy2-f6-(trifluoromethvlWrimidin-4-vDphenvlV5.6-diazaspiror3.5]non-8-eiie-

8-carboxamide 

[1365] [Formula 236] 

[1366] 6-[(2,3-Difluoro-4-hydroxyphenyl)methyl]-9-hydroxy-5-methyl-7-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-5,6-diazaspiro[3.5]non-8-ene-

8-carboxamide (Reference Example 107) was dissolved in acetonitrile (200 j^L), then oxetan-

3-yl 4-methylbenzenesulfonate (14.2 mg, 0.062 mmol) and cesium carbonate (30.4 mg, 

0.093 mmol) were added, and the mixture was stirred at 80°C overnight. After the reaction 

mixture was diluted with N,N-dimethyl formamide and water, the resultant was purified by 

HPLC to obtain the title compound (14.1 mg, 65%). 

[1367] LCMS: m/z 700[M+H]+ 

[1368] HPLC retention time: 1.62 minutes (analysis condition SMD-TFA05) 

[1369] <Example 404> 

6-[f2.3-Difluoro-4-rrf2S1-l-(,2-methoxvethvnpyrrolidin-2-

vllmethoxv1phenvnmethvl1-9-hvdroxv-5-methvl-7-oxo-N-[4-f'trifluoromethvlV2-r6-

('trifluoromethvnpvTimidin-4-vllphenvll-5.6-dia2aspiror3.51non-8-ene-8-carboxamide 

[1370] [Formula 237] 

[1371] First Step 

[1372] 
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[Formula 238] 
F F 

F 

F 
F 

[1373] 6-[(2,3-Difluoro-4-hydroxyphenyl)methyl]-9-hydroxy-5-methyl-7-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-5,6-diazaspiro[3.5]non-8-ene-

8-carboxamide (Reference Example 107) (100 mg, 0.16 mmol) and (S)-tert-butyl 2-

(hydroxymethyl)pyrrolidine-1-carboxylate (62.6 mg, 0.31 mmol) were dissolved in 

tetrahydrofuran (311 jiL), then N,N,N',N'-tetramethylazodicarboxamide (53.5 mg, 

0.31 mmol) was added, and the mixture was stirred at 70°C for 1 hour. The reaction 

mixture was concentrated at reduced pressure, and the resultant residue was purified by C18 

reverse-phase column chromatography (acetonitrile/water) to obtain tert-butyl (2S)-2-[[2,3-

difluoro-4-[[9-hydroxy-5-methyl-7-oxo-8-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-5,6-diazaspiro[3.5]non-8-en-6-

yl]methyl]phenoxy]methyl]pyrrolidine-1-carboxylate (115 mg, 90%). 

[1374] LCMS: m/z 827[M+H]+ 

HPLC retention time: 1.68 minutes (analysis condition SMD-TFA05) 

[1375] Second Step 

[1376] [Formula 239] 

[1377] Hydrochloric acid (a dioxane solution, 4 N, 1.00 mL, 4.00 mmol) was added to tert-

butyl (2S)-2-[[2,3-difluoro-4-[[9-hydroxy-5-methyl-7-oxo-8-[[4-(trifluoromethyI)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-5,6-diazaspiro[3.5]non-8-en-6-

yl]methyl]phenoxy]methyl]pyrrolidine-l-carboxylate (104 mg, 0.13 mmol), and the mixture 
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was stirred at room temperature for 1 hour. After the reaction mixture was concentrated at 

reduced pressure, toluene was added for azeotropic removal to obtain (S)-6-(2,3-difluoro-4-

(pyrrolidin-2-ylmethoxy)benzyl)-9-hydroxy-5-methyl-7-oxo-N-(4-(trifluoromethyl)-2-(6-

(trifluoromethyl)pyrimidin-4-yl)phenyl)-5,6-diazaspiro[3.5]non-8-ene-8-carboxamide 

hydrochloride (96 mg, 100%). 

[1378] LCMS: m/z 727[M+H]+ 

HPLC retention time: 1.27 minutes (analysis condition SMD-TFA05) 

Third Step 

(S)-6-(2,3-Difluoro-4-(pyrrolidin-2-ylmethoxy)benzyl)-9-hydroxy-5-methyl-7-oxo-

N-(4-(trifluoromethyl)-2-(6-(trifluoromethyl)pyrimidin-4-yl)phenyl)-5,6-diazaspiro[3.5]non-

8-ene-8-carboxamide hydrochloride (10.0 mg, 13.0 |amol) and l-bromo-2-methoxyethane 

(3.64 mg, 26.0 nmol) were dissolved in N,N-dimethyl formamide (100 (iL), then N-ethyl-N-

isopropylpropan-2-amine (6.9 [iL, 39.0 pmol) and tetrabutylammonium iodide (0.5 mg, 

1.31 fimol) were added, and the mixture was stirred at 80°C for 1.5 hours. The reaction 

mixture was diluted with N,N-dimethyl formamide (0.5 mL) and purified by HPLC to obtain 

the title compound (3.2 mg, 31%). 

[1379] Purification condition: HPLC 

Mobile phase: MeCN/water (0.1% formic acid) 

Column: YMC-Actus Triart C18 (50 x 30 mml.D., S - 5 j^m, 12 nm) 

LCMS: m/z 785[M+H]+ 

HPLC retention time: 1.32 minutes (analysis condition SMD-TFA05) 

<Example 405> 

6-f[2.3-Difluoro-4-[('3RVl-C2-methoxvethvl')pvrrolidin-3-vl1oxvphenvl1methvll-9-

hvdroxv-5-methvl-7-oxo-N-[4-(trifluoromethvlV2-r6-Ctrifluoromethvl')Dvrimidin-4-

vl1phenvll-5.6-diazaspiror3.51non-8-ene-8-carboxamide 

[1380] 
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[Formula 240] 
F 

F 
F 

~<rbjr, 
.F 
•F 

F 

[1381] The title compound was synthesized from 6-[(2,3-difluoro-4-

hydroxyphenyl)methyl]-9-hydroxy-5-methyl-7-oxo-N-[4-(trifluoromethyl)-2-[6-

(trifhioromethyl)pyrimidin-4-yl]phenyl]-5,6-diazaspiro[3.5]non-8-ene-8-carboxamide 

(Reference Example 107) and (S)-tert-butyl 3-hydroxy pyrrolidine-1-carboxylate in a manner 

similar to that of First to Third Steps ofExample 404. 

[1382] LCMS: m/z 771[M+H]+ 

HPLC retention time: 1.30 minutes (analysis condition SMD-TFA05) 

<Example 406> 

6-rr2.3-Difluoro-4-n-(2-methoxvethvr)azetidin-3-vrioxvphenvllmethvll-9-hvdroxv-

5-methvl-7-oxQ-N-r4-rtrifluoromethvD-2-r6-rtrifluoromethvl')pvrimidin-4-vnphenvl]-5.6-

diazaspiror3.51non-8-ene-8-carboxamide 

[1383] [Formula 241] 

[1384] The title compound was synthesized from 6-[(2,3-difluoro-4-

hydroxyphenyl)methyl]-9-hydroxy-5-methyl-7-oxo-N-[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]-5,6-diazaspiro[3.5]non-8-ene-8-carboxamide 

(Reference Example 107) and tert-butyl 3-hydroxyazetidine-1-carboxylate in a manner 

similar to that of First to Third Steps ofExample 404. 

[1385] LCMS: m/z 756[M+Hf 

HPLC retention time: 1.33 minutes (analysis condition SMD-TFA05) 

F 
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<Example 407> 

6-|"r2.3-DifIuoro-4-(/2-methvl-l-morpholin-4-vlpropan-2-vl')oxvphenvl1methvl1'9-

hvdroxv-5-methvl-7"Oxo-N-r4-(trifluoromethvlV2-r6-CtrifluorQmethv1)pvrimidm>4-

vl]phenvl'l-5.6-diazaspiro['3.51non-8-ene-8-carboxamide 

[1386] [Formula 242] 

[1387] A tetrahydrofuran solution (1M) (0.109 mL, 0.109 mmol) of trimethylphosphine 

was added for as long as 30 seconds to a solution of 6-[(2,3-difluoro-4-

hydroxyphenyl)methyl]-9-hydroxy-5-methyl-7-oxo-N-[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]-5,6-diazaspiro[3.5]non-8-ene-8-carboxamide (10 mg, 

0.016 mmol), 2-methyl-2-morpholinopropan-l-ol (17 mg, 0.106 mmol), and N,N,N',N'-

tetramethylazodicarboxamide (18.7 mg, 0.106 mmol) in tetrahydrofuran (0.3 mL) in a state in 

which they were heated at 60°C. The reaction mixture was stirred at 60°C for 16 hours. 

After the reaction mixture was cooled to room temperature, the resultant was blown with 

nitrogen to remove the solvent. The residue was dissolved in dimethylformamide and 

formic acid, and the resultant was purified by HPLC (0.1% formic acid water/0.1% formic 

acid acetonitrile) to obtain the title compound (4.3 mg, 34%). 

[1388] LCMS: m/z 785[M+H]+ 

[1389] HPLC retention time: 1.30 minutes (SMD-TFA05) 

[1390] <Examples 408 to 411> 

Appropriate alkyl alcohols were used, and operations similar to those ofExample 

407 were carried out to synthesize the compounds described in the following Table. 

[1391] 
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[Table 34] 
Example 
No. Structural fomiula LCMS 

Analysis condition 
Retention time 
(min) 

m/z 
[M+H]+ 

408 SMD-TFA05 1.30 771 

409 

A 

SMD-TFA05 1.31 742 

410 
-A. A, 1 

A 
i 

SMD-TFA05 1.33 756 

411 A 
xxjqi KJr-

SMD-TFA05 1.30 741 

[13 92] <Example 412> 

7-('2J-Difluoro-4-r2-(methvlCoxetan-3-vl')amino')ethQxv')benzvIV10-hvdroxv-6-

methvl-8-oxo-N-('4-rtrifluoromethvls)-2-('6-('trifIuoromethvl')pvrimidin-4-vl'lphenvlV6.7-

dia2aspiror4.51dec-9-ene-9-carboxamide 

First Step 

[13 94] 7-[[4-(2-Bromoethoxy)-2,3-difluorophenyl]methyl]-10-hydroxy-6-methyl-8-oxo-N-

[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6}7-diazaspiro[4.5]dec-9-
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ene-9-carboxamide (20.0 mg, 0.026 mmol) (Reference Example 109) was used, and 

operations similar to those of First Step ofExample 402 were carried out to obtain a crude 

product of 7-(2,3-difIuoro-4-(2-(methylamino)ethoxy)benzyl)-10-hydroxy-6-methyl-8-oxo-

N-(4-(trifluoromethyI)-2-(6-(trifluoromethyl)pyrimidin-4-yl)phenyl)-6,7-diazaspiro[4.5]dec-

9-ene-9-carboxamide hydrochloride. 

[1395] LCMS: m/z 715[M+H]+ 

[1396] HPLC retention time: 1.29 minutes (analysis condition SMD-TFA05) 

[1397] Second Step 

[1398] [Formula 243-2] 

[1399] 7-(2,3-Difluoro-4-(2-(methylamino)ethoxy)benzyl)-10-hydroxy-6-methyl-8-oxo-N-

(4-(trifluoromethyl)-2-(6-(trifluoromethyl)pyrimidin-4-yl)phenyl)-6J7-diazaspiro[4.5]dec-9-

ene-9-carboxamide hydrochloride was used, and operations similar to those of Second Step 

ofExample 402 were carried out to obtain the title compound (11.3 mg, two-step yield of 

56%). 

[1400] LCMS: m/z 771[M+H]+ 

[1401] HPLC retention time: 1.19 minutes (analysis condition SMD-TFA05) 

[1402] LH-NMR (DMSO-D6) 5: 12.72 (IH, s), 9.59 (IH, s), 8.56 (IH, s), 8.42 (IH, d, J = 

8.8 Hz), 8.24 (IH, s), 7.97 (IH, d, J = 7.3 Hz), 7.16 (IH, t, J = 7.3 Hz), 7.04 (IH, t, J = 7.6 

Hz), 5.07 (IH, d, J - 13.7 Hz), 4.52 (2H, t, J = 6.6 Hz), 4.41 (2H, t, J = 6.1 Hz), 4.16 (3H, t, J 

= 5.4 Hz), 3.66 (IH, q, J = 6.5 Hz), 2.67 (2H, t, J = 5.4 Hz), 2.46 (3H, s), 2.18 (3H, s), 2.01 

(IH, m), 1.59 (3H, m), 1.27 (3H, m), 1.07 (IH, m). 

[1403] <Example 413> 

6-rf2,3-Difluoro-4-n-(2-methoxvethvl'lazetidin-3-vl1oxvphenYl1methvll-9-hvdroxv-

5-methvl-7-oxo-N-r4-ftrifluoromethvn-2-f6-rtrifluoromethvl')pvrimidin-4-vnphenvl]-5.6-



-337-

diazaspiror3.51non-8-ene-8-carboxamide 

[1404] [Formula 243-3] 

[1405] The title compound was synthesized from 6-[(2,3-difluoro-4-

hydroxyphenyl)methyl]-9-hydroxy-5-methyl-7-oxo-N-[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]-5.,6-diazaspiro[3.5]non-8-ene-8-carboxamide 

(Reference Example 107) and 2-(chIoromethyl)tetrahydrofiiran in a manner similar to that of 

Third Step ofExample 383. 

[1406] LCMS: m/z 742[M+H]+ 

HPLC retention time: 1.61 minutes (analysis condition SMD-TFA05) 

<Example 414> 

7-(,4-G-(DimethvlaminoV2.2-dimethvlproDOXv')-2.3-difIuorobenzvl")-10-hvdroxv-6-

methvl-8-oxO"N-r4-(/trifluoromethvlV2-('6-ftrifluoromethvnpyrimidin-4-vl')phenvlV6.7-

diazaspiror4.51dec-9-ene-9-carboxamide 

[1407] [Formula 243-4] 

[1408] The title compound was synthesized from 7-[(2,3-difluoro-4-

hydroxyphenyl)methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide and 3-

(dimethylamino)-2,2-dimethylpropan-l-ol by a method similar to that ofExample 407. 

[1409] LCMS: m/z 771 [M+H]+ 

[1410] HPLC retention time: 1.25 minutes (analysis condition SQD-FA05) 
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[1411] lH-NMR (CDCI3) 6: 16.47 (IH, s), 12.87 (IH, s), 9.60 (IH, s), 8.47 (IH, d, J= 8.4 

Hz), 7.95 (IH, s), 7.93 (IH, s), 7.79 (IH, d, J= 8.4 Hz), 6.99 (IH, m), 6.72 (IH, m), 5.04 (IH, 

d, J= 14.4 Hz), 4.4.19 (IH, d, J= 14.4 Hz), 3.80 (2H, s), 2.48 (3H, s), 2.43-2.36 (8H, m), 

1.85-1.32 (10H, m), 1.02 (6H, s). 

[1412] <Example 415> 

l-(2-(2.3-Difluoro-4-fn0-hvdroxY-6-methvl-8-oxo-9-r(4-ftrifluoromethvlV2-f6-

(trilluoTomethvnpvrimidin-4-vl"^phenvl)carbamovlV6.7-diazaspirof4.51dec-9-en-7-

vnmethvnphenoxv')ethvlV1.4-diazabicvclor2,2.21octan-l-ium formate 

[1413] [Formula 243-5] 

[1416] A solution of 7-[(2,3-difluoro-4-hydroxyphenyl)methyl]-10-hydroxy-6-methyl-8-

oxo-6,7-diazaspiro[4.5]dec-9-ene-9-carboxylic acid 2-methylpropyl ester, 4-

(trifluoromethyl)-2-[6-(trifhioromethyI)pyrimidin-4-yl]aniline (100 mg, 0.152 mmol), 1,2-

dichloroethane (151 mg, 1.52 mmol), and potassium carbonate (42 mg, 0.304 mmol) in N,N-

dimethyl formamide (1.01 mL) was heated at 60°C for 18 hours. The residue was dissolved 

in N,N-dimethyl formamide and formic acid, and the reaction mixture was purified by C-18 

reverse-phase column chromatography on silica gel (0.1% formic acid water/0.1% formic 

acid acetonitrile) to obtain 7-(4-(2-chloroethoxy)-2,3-difluorobenzyl)-10-hydroxy-6-methyl-

8-oxo-N-(4-(trifluoromethyl)-2-(6-(trifluoromethyl)pyrimidin-4-yl)phenyl)-6,7-

[1414] First Step 

[1415] [Formula 244] 
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diazaspiro[4.5]dec-9-ene-9-carboxamide (91 mg, 83%). 

[1417] LCMS: m/z 720[M+H]+ 

[1418] HPLC retention time: 1.697 minutes (SMD-TFA05) 

[1419] Second Step 

A solution of 7-(4-(2-chloroethoxy)-2,3-difluorobenzyl)-10-hydroxy-6-methyl-8-

oxo-N-(4-(trifluoromethyl)-2-(6-(trifluoromethyI)pyrimidin-4-yl)phenyl)-6,7-

diazaspiro[4.5]dec-9-ene-9-carboxamide (93 mg, 0.126 mmol), l,4-diazabicycIo[2.2.2]octane 

(142 mg, 1.26 mmol), and potassium carbonate (175 mg, 1.26 mmol) in acetone (3.16 mL) 

were stirred at 60°C for 4 days. After the reaction mixture was cooled to room temperature, 

the resultant was blown with nitrogen gas to remove the solvent. The residue was dissolved 

in N,N-dimethyl formamide and formic acid, and the resultant was purified by HPLC (0.1% 

formic acid water/0.1 % formic acid acetonitrile) to obtain the title compound (78 mg, 73%). 

[1420] LCMS: m/z 796[M]+ 

[1421] HPLC retention time: 1.05 minutes (analysis condition SQD-FA05) 

[1422] <Example 416> 

6-rr2.3-Difluoro-4-ri-('2-methoxvethvl'tazetidin-3-vl1oxvphenvl1methvl1-9-hvdroxv-

5-methvl-7-oxo-N-f4-rtrifluoromethvlV2~f6-(trifluoromethvnpvrimidin-4-vllphenvll-5.6-

diazaspiror3.51non-8-ene-8-carboxamide 

[1423] [Formula 245] 

F 

[1424] First Step 

[1425] 
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[Formula 246] 

[1426] 7-[[2s3-Difl\ioro-4-[2-[2-methoxyethyl(methyl)amino]6thoxy]phenyl]methyl]-10-

hydroxy-6-methyl-8-oxo-6,7-diazaspiro[4.5]dec-9-ene-9-carboxyIic acid 2-methylpropyl 

ester was synthesized from methyl l-[[(E)-[2,3-difluoro-4-[2-[2-

methoxyethyl(methyl)amino]ethoxy]phenyl]methylideneamino]-methylamino]cyclopentane-

1-carboxylate hydrochloride (Reference Example 105) in a manner similar to that of Fourth 

Step ofExample 237. 

[1427] LCMS: m/z 540[M+H]+ 

HPLC retention time: 1.11 minutes (analysis condition SMD-TFA05) 

[1428] Second Step 

The title compound was synthesized from 7-[[2,3-difluoro-4-[2-[2-

methoxyethyl(methyl)amino]ethoxy]phenyl]methyl]-10-hydroxy-6-methyl-8-oxo-6,7-

diazaspiro[4.5]dec-9-ene-9-carboxylic acid 2-methylpropyl ester and 2-(5-methyl-6-

(trifluoromethyl)pyrimidin-4-yl)-4-(trifluoromethyl)aniline (Reference Example 96) in a 

manner similar to that of Fifth Step ofExample 237. 

[1429] LCMS: m/z 787[M+H]+ 

HPLC retention time: 1.41 minutes (analysis condition SMD-TFA05) 

[1430] <Example 417> 

7-(2.3-Difluoro-4-((2-((2-methoxvethyl¥methvl)amino'lethvDamino'lbenzviyiQ-

hvdroxv-6-methvl-8-oxo-N-f4-(trifluoromethvl')-2-('6-ftrifluoromethvnpvrimidin-4-

vl")phenvlV6.7-diazaspiro[4.51dec-9'ene-9-carboxamide 

[1431] 
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[Formula 247] 

[1432] First Step 

[1433] [Formula 248] 

F 

[1434] 2,3-Difluoro-4-iodobenzaldehyde and methyl l-(methylamino)cyclopentane 

carboxylate hydrochloride were used, and operations similar to those of Third to Fifth Steps 

ofExample 13 were carried out to synthesize the title compound (2.69 g, three-step yield of 

69%). 

[1435] LCMS: m/z 768[M+H]+ 

HPLC retention time: 0.99 minutes (analysis condition SQD-FA50) 

[1436] Second Step 

[1437] [Formula 249] 

F 

[1438] Dimethyl sulfoxide (1.07 mL) was added to a mixture of 7-(2,3-difluoro-4-

iodobenzyl)-l0-hydroxy-6-methyl-8-oxo-N-(4-(trifluoromethyl)-2-(6-

(trifluoromethyl)pyrimidin-4-yl)phenyl)-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide 

(205 mg, 0.267 mmol), copper (I) iodide (10.2 mg, 0.053 mmol), 2-((2,6-

dimethylphenyl)amino)-2-oxoacetate (20.6 mg, 0.107 mmol), potassium phosphate (284 mg, 
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1.336 mmol), andNl-(2-methoxyethyl)-Nl-methylethane-l,2-diamine (70.6 mg, 

0.534 mmol), and the mixture was stirred under nitrogen atmosphere at 90°C for 5 hours. 

Aqueous ammonia was added to the reaction mixture, and the mixture was extracted with 

ethyl acetate. The residue was purified by C18 reverse-phase column chromatography to 

obtain the title compound (210 mg, 95%). 

[1439] LCMS: m/z 772[M+H]+ 

HPLC retention time: 0.83 minutes (analysis condition SQD-FA05) 

[1440] <Example418> 

7-rr2.3-Difluoro-4-r4-rmethvl-rr2S.3R.4R.5RV2.3.4.5.6-pentahvdroxvhexvllamino]-

4-oxobutoxv]phenvl]methvll-10-hvdroxv-6-methvl--8-oxo-N-r4-rtrifluoromethvlV2-|"6-

rtrifluoromethvDpvrimidin-4-vnphenYl1-6.7-diazaspiror4.5ldec-9-ene-9-carboxamide 

[1441] [Formula 250] 

[1442] 4-[2,3-Difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]butanoate (40 mg, 0.054 mmol) (Example 332) was dissolved in N,N-

dimethyl formamide (1 mL), then (2R,3R,4R,5S)-6-(methylamino)hexane-l,2,3,4,5-pentol 

(31.5 mg, 0.161 mmol), HATU (40.9 mg, 0.108 mmol), and N-ethyl-N-isopropylpropan-2-

amine (20.86 mg, 0.161 mmol) were added, and the mixture was stirred at room temperature 

for 15 hours. Water was added to the reaction mixture (0.2 mL), and the resultant was 

purified by Cl 8 reverse-phase column chromatography to obtain the title compound (32 mg, 

65%) as a white amoiphous solid. 

[1443] LCMS: m/z 921[M+H]+ 

[1444] HPLC retention time: 1.01 minutes (analysis condition SQD-FA05) 

[1445] <Example 419> 
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7-[[4-[2-[2-(2,3-Dihydroxypropylamino)ethoxy]ethoxy]-253-

difluorophenyl]methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6~ 

(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide 

[1446] [Fomiula 251] 

[1447] First Step 

2-[2-(4-Methylphenyl)sulfonyloxyethoxy]ethyl 4-methylbenzenesulfonate 

[1448] [Formula 252] 
TsO ° OTs 

[1449] 2,2'-Oxydiethanol (200 mg, 1.9 mmol) and triethylamine (572 mg, 5.65 mmol) "were 

dissolved in dichloromethane (10 mL), then tosyl chloride (898 mg, 4.7 mol) was added, and 

the mixture was stirred at room temperature for 15 hours. The reaction mixture was purified 

by chromatography on silica gel (hexane:ethyl acetate = 2:1) to obtain the title compound 

(620 mg, 79%) as a white plate-like crystal. 

[1450] LCMS: m/z 415[M+H]+ 

[1451] HPLC retention time: 0.88 minutes (analysis condition SQD-FA05) 

[1452] Second Step 

2-[2-[2,3-Difluoro-4-[[10-hydroxy-6-methyI-8-oxo-9-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]ethoxy]ethyl 4-methylbenzenesulfonate 

[1453] [Formula 253] 

[1454] 7-[(2,3-Difluoro-4-hydroxyphenyl)methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-

F 
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(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6s7-diazaspiro[4.5]dec-9-ene-

9-carboxamide (100 mg, 0.152 mmol) was dissolved in acetonitrile (5 mL), then 

oxybis(ethane-2,l-diyl)bis(4-methylbenzenesulfonate) obtained in First Step (252 mg, 

0.61 mmol) and cesium carbonate (49.6 mg, 0.152 mmol) were added, and the mixture was 

stirred at 50°C for 4 hours. The reaction mixture was purified by Cl 8 reverse-phase column 

chromatography to obtain the title compound (115 mg, 84%) as a white amorphous solid. 

[1455] LCMS: m/z 900[M+Hf 

[1456] HPLC retention time: 1.25 minutes (analysis condition SQD-FA05) 

[1457] Third Step 

2-[2-[2,3-Difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]ethoxy]ethyl 4-methylbenzenesulfonate obtained in Second Step (30 mg, 

0.033 mmol) and 3-aminopropane-l,2-diol (9.11 mg, 0.1 mmol) were dissolved in 

acetonitrile (1 mL), and the mixture was stirred at 50°C for 5 hours. The reaction mixture 

was purified by C18 reverse-phase column chromatography to obtain the title compound 

(18 mg, 66%) as a white amorphous solid. 

[1458] LCMS: m/z 819[M+H]+ 

[1459] HPLC retention time: 0.82 minutes (analysis condition SQD-FA05) 

[1460] <ExampIe 420> 

7-rr2.3-Difluoro-4-r2-r2-rmethvl-rf2S.3R.4R.5RV2.3.4.5.6-
pentahvdroxvhexvl1amino1ethoxvlethoxv1phenvllmethvn-10-hvdroxv-6-methvl-8-oxo-N-r4-

(trifluoromethvlV2-r6-(trifluoromethvnpvrimidin-4-vnphenvll-6.7-diazaspiror4.51dec-9-ene-

9-carboxamide 

[1461] [Formula 254] 
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[1462] (2R,3R,4R}5S)-6-(Methylamino)hexane-l,2,3,4,5-pentol was used as a raw material, 

and operations similar to those ofExample 419 were carried out to synthesize the title 

compound. 

[1463] LCMS: m/z 923[M+H]+ 

[1464] HPLC retention time: 0.79 minutes (analysis condition SQD-FA05) 

[1465] <ExampIe 421> 

7-rr2.3-Difluoro-4-r2-r2-r2-r2-r2-rmethvl-r('2R.3S.4S.5SV2.3.4.5.6-
pentahvdrox vhexvll amino! ethox vl ethox vl ethox vl ethox vl ethoxvl phenvllmethvll -10-

hvdroxv-6-methvl-8-oxo-N-('4-(trifluoromethvlV2-r6-(trifluoromethvnpvrimidin-4-

vllphenvl1-6.7-diazaspiror4.51dec-9-ene-9-carboxamide 

[1466] [Formula 255] 

[1467] 2-[2-[2-[2-(2-Hydroxyethoxy)ethoxy]ethoxy]ethoxy]ethanol was used as a raw 

material, and operations similar to those ofExample 419 were carried out to synthesize the 

title compound. 

[1468] LCMS: m/z 1055[M+H]+ 

[1469] HPLC retention time: 0.81 minutes (analysis condition SQD-FA05) 

[1470] <Example 422> 

7-rr2.3-Difluoro-4-r2-r2-r3-methvl-rf2S.3R.4R.5RV2.3.4.5.6-
pentahvdroxvhexvl1amino"|-3-oxopropoxvlethoxvlethoxvlphenvllmethvl1-10-hvdroxv-6-

methvl-8-oxo-N-r4-CtrifluoromethvlV2-[6-(trifluoromethvl>)pvrimidin-4-vl1phenvll-6.7-

diazaspiro["4.51dec-9-ene-9-carboxamide 

[1471] [Formula 256] 

OH OH 
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[1472] First Step 

tert-Butvl 3-r2-r2-(2-hvdroxvethoxv)ethoxvlethoxvlpropanoate 

[1473] [Formula257] 

[1474] 2-[2-(2-Hydroxyethoxy)ethoxy]ethanol (2 g, 13.3 mmol) was dissolved in THF 

(5 mL), and NaH (8 mg, 0.2 mol) was added. After the mixture was stirred at room 

temperature for 10 minutes, tert-butyl prop-2-enoate (0.5 g, 3.9 mmol) was slowly added, and 

the mixture was stirred at room temperature for 15 hours. The reaction mixture was 

concentrated, and the resultant residue was purified by column chromatography on silica gel 

(ethyl acetate) to obtain the target title compound (488 mg, 45%) as colorless clear oil. 

^-NMR (CDC13) 8: 3.68-3.65 (4H, m), 3.62-3.55 (10H, m), 2.47 (2H, t, J= 6.4 Hz), 1.44 

(9H, s). 

[1475] Second Step 

tert-Butvl 3-r2-f2-f2-C4-methvlphenvnsulfonvloxvethoxv1ethoxv1ethoxv1propanoate 

[1476] [Formula 258] 

[1477] tert-Butyl 3-[2-[2-(2-hydroxyethoxy)ethoxy]ethoxy]propanoate (488 mg, 

1.75 mmol) and triethylamine (532 mg, 5.26 mmol) were dissolved in dichloromethane 

(15 mL), and tosyl chloride (435 mg, 2.28 mmol) was added. After the mixture was stirred 

at room temperature for 17 hours, the reaction mixture was concentrated, and the resultant 

residue was purified by column chromatography on silica gel (hexane:ethyl acetate =1:2) to 

obtain the title compound (550 mg, 73%) as colorless clear oil. 

[1478] LCMS: m/z 450[M+H20]+ 

[1479] HPLC retention time: 0.90 minutes (analysis condition SQD-FA05) 

[1480] Third Step 

tert-Butvl 342-|2423-difluoro-44n0-hvdroxv-6-methvl-8-oxo-9-r["4-

o 
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rtrifluoromethvlV2-r6-rtrifluoromethvl>)pvrimidin-4-vnphenvl1carbamovl1-6.7-

diazaspiro[4.5]dec-9-en-7-vnmethvl1phenoxvlethoxvlethoxv1propanoate 

[1481] [Formula 259] 

[1482] After tert-butyl 3-[2-[2-[2-(4-

methylphenyl)sulfonyloxyethoxy] ethoxy] ethoxy]propanoate (70 mg, 0.18 mmol) and 7-[(2,3-

difluoro-4-hydroxyphenyl)methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide (79 mg, 

0.12 mmol) were dissolved in acetonitrile (2mL), cesium carbonate (117 mg, 1.36 mol) was 

added, and the mixture was stirred at 70°C for 2 hours. After water (0.1 mL) was added to 

the reaction mixture, the resultant was purified by C18 reverse-phase column 

chromatography to obtain the title compound (18 mg, 66%) as a white amorphous solid. 

[1483] LCMS: m/z 874[M+H]+ 

[1484] HPLC retention time: 1.29 minutes (analysis condition SQD-FA05) 

[1485] Fourth Step 

3-r2-f2-f2.3-Difluoro-4-rri0-hvdroxv-6-methvl-8-oxo-9-rr4-rtrifluoromethvl')-2-r6-

("trifluoromethvl')pvrimidin-4-vnphenvllcarbamovl1-6.7-diazaspiror4.51dec-9-en-7-

vllmethvnphenoxvlethoxvlethoxvlpropanoate 

[1486] [Formula 260] 

F 

[1487] tert-Butyl 3-[2-[2-[2,3-difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-
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diazaspiro[4.5]dec-9-en-7-yl]methyl]phenoxy]ethoxy]ethoxy]propanoate (100 mg, 

0.114 mmol) was dissolved in dichloromethane (2 mL), and TFA (0.54 mL) was added at 

room temperature. After the reaction mixture was stirred at room temperature for 2 hours, 

the resultant was concentrated to distill TFA away. The resultant residue was directly used 

for the next reaction. 

[1488] LCMS: m/z 818[M+H]+ 

[1489] HPLC retention time: 1.15 minutes (analysis condition SQD-FA05) 

[1490] Fifth Step 

3-[2-[2-[2,3-Difluoro-4-[[10-hydroxy-6-methyI-8-oxo-9-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]ethoxy]ethoxy]propanoate (40 mg, 0.05 mmol), 3-aminopropane-l,2-diol 

(9 mg, 0.1 mol), and HATU (37.2 mg, 0.1 mol) were dissolved in DMF (1 mL), then 

diisopropylethylamine (12.6 mg, 0.1 mmol) was added, and the mixture was stirred at room 

temperature for 15 hours. Water (0.1 mL) was added to the reaction mixture, and the 

resultant was purified by C18 reverse-phase column chromatography to obtain the title 

compound (18 mg, 41%) as a white amorphous solid. 

[1491] LCMS: m/z 995[M+H]+ 

[1492] HPLC retention time: 1.01 minutes (analysis condition SQD-FA05) 

[1493] <Examples 423 and 424> 

The compounds described in the following Table were synthesized by carrying out 

Steps similar to those ofExample 422 by using 2-[2-(2-hydroxyethoxy)ethoxy]ethanol as a 

starting material. 

[1494] 
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Example 
No. Structural formula 

LCMS 
Analysis 
condition 

Retention time 
(min) 

m/z 
[M+H]+ 

423 SQD-FA05 1.02 1039 

424 T s X? ° 
0 F 

SQD-FA05 1.06 935 

[1495] <Examples 425 and 426> 

The compounds described in the following Table were synthesized by carrying out 

Steps similar to those ofExample 422 by using 2-[2-hydroxyethyl(methyl)amino]ethanol as a 

starting material. 

[1496] [Table 36] 

Example 
No. Structural formula 

LCMS 
Analysis 
condition 

Retention time 
(min) 

m/z 
[M+Hf 

425 

t-F 
OH O 

OH OH 1 F 

SQD-FA05 0.77 1008 

426 

lF 
OH 0 i^V^F 

OH H I 

SQD-FA05 0.78 904 

[1497] <Example 427> 

7-rf2.3-Difluoro-4-r2-r2-rr(2S.3R.4S.5SV2.3.4.5.6-
pentahvdroxvhexanovllammo1ethoxv1ethoxvlphenvllmethvl1-10-hvdroxv-6-methvl-8-oxo-

N-[4-rtrifluoromethvn-2-r6-rtrifluoromethvnDvrimidin-4-vllphenvll-6.7-diazaspiror4.51dec-

9-ene-9-carboxamide 

[1498] 
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[Formula261] 
F 

.F 
F 

.F 

HO 

OH OH F 

[1499] First Step 

tert-Butvl N-F2-f2-f2.3-difluQro-4-rri0-hvdroxv-6-methvl-8-oxo-9-[r4-

(rtrifluoromethvl)-2-r6-rtrifluoromethvI')pvrimidin-4-vnphenyl]carhamovn-6.7-

diazaspiror4.51dec-9-en-7-vl1methvl1phenoxvlethoxv1ethvncarbamate 

[1500] [Formula 262] 

[1501] After tert-butyl N-[2-(2-hydroxyethoxy)ethyl]carbamate (28 mg, 0.137 mmol), 7-

[(2,3-difluoro-4-hydroxyphenyl)methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-(trifluoromethyl)-

2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide 

(30 mg, 0.046 mmol), and TMAD (15.7 mg, 0.091 mmol) were dissolved in THF (1 mL), 

tributylphosphine (18.5 mg, 0.091 mmol) was added. After the mixture was stirred at room 

temperature for 5 hours, the resultant was concentrated, and the residue was purified by C18 

reverse-phase column chromatography to obtain the title compound (28 mg, 74%) as a white 

amorphous solid. 

LCMS: m/z 845[M+H]+ 

[1502] HPLC retention time: 1.25 minutes (analysis condition SQD-FA05) 

[1503] Second Step 

7-rf4-f2-t'2-Ammoethoxvv)ethoxv1-2,3-difluorophenvl1methvl1-10-hvdroxv-6-

methvl-8-oxo-N-r4-ftrifIuoromethyll-2-r6-rtrifluoromethvDpvrimidin-4-vllphenyl"l-6.7-

dia7aspiror4.51dec-9-ene-9-carboxam.ide 

[1504] 
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[Formula 263] 
F _ 

OH 0 

o JPJC1 
H2N^ ^O-Y^f 

F 

[1505] tert-ButylN-[2-[2-[2,3-difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-

diazaspiro[4.5]dec-9-en-7-yl]methyl]phenoxy]ethoxy]ethyl]carbamate (30 mg, 0.036 mmol) 

was dissolved in ethyl acetate (0.3 mL), then 4N-HC1 ethyl acetate (1 mL) was added, and 

the mixture was stirred at room temperature for 15 hours. The reaction mixture was 

concentrated, and the resultant residue was used for the next reaction without purification. 

[1506] LCMS: m/z 745[M+H]+ 

[1507] HPLC retention time: 0.81 minutes (analysis condition SQD-FA05) 

[1508] Third Step 

7-[[4-[2-(2-Aminoethoxy)ethoxy]-2,3-difluorophenyl]methyl]-10-hydroxy-6-

methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4~yl]phenyl]-6,7-

diazaspiro[4.5]dec-9-ene-9-carboxamide (42 mg, 0.054 mmol) and (3R,4S,5S,6R)-3,4,5-

trihydroxy-6-(hydroxymethyl)oxan-2-one (19.2 mg, 0.108 mmol) were dissolved in methanol 

(1 mL), and the resultant was stirred in a sealed tube at 70°C for 20 hours. Water (0.1 mL) 

was added to the reaction mixture, and the resultant was purified by C18 reverse-phase 

column chromatography to obtain the title compound (30 mg, 61%) as a white amorphous 

solid. 

[1509] LCMS: m/z 923[M+H]+ 

[1510] HPLC retention time: 1.00 minute (analysis condition SQD-FA05) 

[1511] <ExampIe 428> 

7-[[2,3-Difluoro-4-[2-[2-[2-[2-[[(2S,3R,4S,5S)-2,3,4,5,6-

pentahydroxyhexanoyl]amino]ethoxy]ethoxy]ethoxy]ethoxy]phenyl]methyl]-10-hydroxy-6-

methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-
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diazaspiro[4.5]dec-9-ene-9-carboxamide 

[1512] [Formula 264] 

OH OH 0 

VF ' 
OH OH H F 

[1513] The title compound was synthesized by carrying out Steps similar to those of 

Example 427 by using tert-butyl N-[2-[2-[2-(2-

hydroxyethoxy)ethoxy]ethoxy]ethyl]carbamate as a starting material. 

[1514] LCMS: m/z 1011[M+H]+ 

[1515] HPLC retention time: 1.01 minutes (analysis condition SQD-FA05) . 

[1516] <Example 429> 

7-[[2,3-Difluoro-4-[2-[2-[2-

methoxyethyl(methyl)amino]ethoxy]ethoxy]phenyl]methyl]-10-hydroxy-6-methyl-8-oxo-N-

[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-

ene-9-carboxamide 

[1517] [Formula 265] 

[1520] 2-[2-(4-Methylphenyl)sulfonyloxyethoxy]ethyl 4-methylbenzenesulfonate (79 mg, 

0.192 mmol) and cesium carbonate (15.6 mg, 0.048 mmol) were added to a solution of 7-

[(2,3-difluoro-4-hydroxyphenyl)methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-(trifluoromethyl)-

[1518] First Step 

[1519] [Formula 266] 
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2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-9-carboxaniide 

(Second Step ofExample 332) (31.5 mg, 0.048 mmol) in acetonitrile (1 mL), and the mixture 

was stirred at 50°C for 4 hours. After the reaction was completed, the reaction mixture was 

neutralized with formic acid, and the reaction mixture was purified by Cl 8 reverse-phase 

column chromatography to obtain 2-[2-[2,3-difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-

diazaspiro[4.5]dec-9-en-7-yI]methyl]phenoxy]ethoxy]ethyl 4-methylbenzenesulfonate 

(35.9 mg, 83%). 

[1521] LCMS: m/z 900[M+Hf 

HPLC retention time: 1.73 minutes (analysis condition SMD-TFA05) 

[1522] Second Step 

2-Methoxy-N-methyl ethanamine (0.043 mL, 0.399 mmol) was added to a solution 

of 2-[2-[2,3-difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]ethoxy]ethyl 4-methylbenzenesulfonate (35.9 mg, 0.04 mmol) in 

acetonitrile (0.6 mL), and the mixture was stirred at 50°C for 6 hours. After the reaction 

was completed, the reaction mixture was purified by C18 reverse-phase column 

chromatography to obtain the title compound (22.3 mg, 68%). 

[1523] LCMS: m/z 817[M+H]+ 

HPLC retention time: 1.43 minutes (analysis condition SMD-TFA05) 

[1524] <Examples 430 to 434> 

Appropriate alkylating agents and commercial amines were used to synthesize the 

compounds described in the following Table by carrying out operations similar to those of 

Example 429. 

[1525] 
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[Table 37] 

Example No. Structural formula 
LCMS 
Analysis 
condition 

Retention 
time 
(min) 

m/z 

[M+H]+ 

430 
OW^; 
.-fsAo NA 

F 

SMD-
TFA05 1.45 861 

431 

F 

^ OH 0 

CHrVi 
,y w 

1 F 

SMD-
TFA05 1.46 905 

432 
OM* 

tjY 
SMD-
TFA05 1.46 949 

433 

f 

..jyu-—^ • 
OH OH ' F 

SQD-
FA05 0.79 923 

434 SQD-FA05 0.81 1055 

[1526] <Example 435> 

2-r2-r2.3-Difluoro-4-rri0-hvdroxv-6-methvl-8-oxo-9-rr4-(1rifluoromethvP-2-r6-

(txifluoromethvDDvrimidiii-4-vllphenvllcarbamovLl-6J-diazaspiror4.51dec-9-eii-7-

vllmethvllphenoxvlethvlaminolethanesulfonic acid 

[1527] [Formula 267] 

_ OHO i^V^F 

HO o F 

[1528] 7-[[4-(2-Bromoethoxy)-2,3-difluorophenyl]methyl]-10-hydroxy-6-methyl-8-oxo-N-
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[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-

ene-9-carboxamide (20 mg, 26.0 ^mol) (Reference Example 109) was dissolved in N,N-

dimethyl formamide (200 jxL), then potassium phosphate (27.8 mg, 0.13 mmol) and 

tetrabutylammonium iodide (1.0 mg, 2.6 (imol) were added, and the mixture was stirred at 

80°C for 3 hours. After the reaction mixture was diluted with formic acid and water and 

filtered, the resultant was purified by HPLC to obtain the title compound (8.0 mg, 38%). 

[ 1529] Purification condition: HPLC 

Mobile phase: MeCN/water (0.1% formic acid) 

Column: YMC-Actus Triart C18 (50 x 30 mml.D., S - 5 12 nm) 

LCMS: m/z 809.1[M+H]+ 

HPLC retention time: 1.32 minutes (analysis condition SMD-TFA05) 

[1530] <Example 436> 

2-r2-r2.3-Difluoro-4-[fl0-hvdroxY-6-methvl-8-oxo-9-[|'4-(trifluoromethvlV2-r6-

Ctrifluoromethvnpvrimidin-4-vllphenvllcarbamovn-6.7-diazaspiror4.51dec-9-en-7-

vllmethvllphenoxvlethvlaminolethanesulfonic acid 

[1531] [Formula 268] 

C2R')-2-r2-r2,3-Difluoro-4-rriO-hvdroxv-6-methvl-8-oxo-9-rr4-(,trifluoromethvlV2-

r6-rtrifluoromethvl)pvrimidin-4-vllphenvncarbamovn-6.7-diazaspiror4.51dec-9-en-7-

vllmethvnphenoxv1ethvlamino]-3-methoxv-3-oxopropane-l-sulfonic acid 

[1533] 

[1532] First Step 
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[Formula 269] 
F F 

F 

.F 
F 

[1534] (2R)-2-[2-[2,3-Difluoro-4-[[10-hydr6xy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-

[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]ethylamino]-3-methoxy-3-oxopropane-l-sulfonic acid was synthesized 

from 7-[[4-(2-bromoethoxy)-2,3-difluorophenyl]methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-

9-carboxamide (ReferenceExample 109) and (R)-2-amino-3-methoxy-3-oxopropane-l-

sulfonic acid hydrochloride in a manner similar to that of Example 381. 

[1535] LCMS: m/z 867.0[M+Hf 

HPLC retention time: 1.37 minutes (analysis condition SMD-TFA05) 

[1536] Second Step 

The title compound was synthesized from (2R)-2-[2-[2,3-difluoro-4-[[10-hydroxy-6-

methyl-8-oxo-9-[[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-

yl]phenyI]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-yl]methyl]phenoxy]ethylamino]-3-

methoxy-3-oxopropane-l-sulfonic acid in a manner similar to that of Reference Example 381. 

[1537] LCMS: m/z 853.0[M+H]+ 

HPLC retention time: 1.31 minutes (analysis condition SMD-TFA05) 

[1538] <Reference Example 110> 

2-Chloro-N-(2-methoxvethylVN-methvlethanamine hydrochloride 

[1539] [Formula 270] 
H-CI | 

[1540] First Step 

2-Methoxy-N-methylethanamine (17.0 g, 191 mmol) was dissolved in toluene 
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(381 mL), then 2-bromoethanol (13.6 mL, 191 mmol) and triethylamine (26.6 mL, 

191 mmol) were added, and the mixture was stirred at 100°C for 2 hours. The reaction 

mixture was dried over magnesium sulfate, and the resultant was filtered and concentrated at 

reduced pressure to obtain 2-((2-methoxyethyl)(methyl)amino)ethanol (16.5g) as a crude 

product. 

[1541] Second Step 

2-((2-Methoxyethyl)(methyl)amino)ethanol (16.4 g, 124 mmol) was dissolved in 

ethyl acetate (124 mL), then thionyl chloride (13.4 mL, 186 mmol) was added at 0°C, and the 

mixture was stirred at room temperature for 30 minutes. The reaction mixture was 

concentrated at reduced pressure to obtain the title compound (20.5 g, 88%). 

[1542] ^-NMR (DMSO-Dfi) 6: 10.36 (IH, brs), 4.00 (2H, t, J = 6.8 Hz), 3.70 (2H, t, J = 

4.9 Hz), 3.51-3.43 (4H, m), 3.30 (3H, s), 2.81 (3H, s). 

[1543] <Example 437> 

7-IT2,3-Difluoro-5-iodo-4-r2-r2-

methoxvethvl(methvDamino1ethoxv~lphenvHmethyH-10-hvdroxv-6-methvl-8-oxo-N-r4-

(trifluoromethyD-2-r6-ftrifluoromethvDpvrimidin-4-vllphenvH-6.7-diazaspiror4.51dec-9-ene-

9-carboxamide 

[1544] [Formula 271] 

[1547] 6-[(2,3-Difluoro-4-hydroxyphenyl)methyl]-9-hydroxy-5-methyl-7-oxo-N-[4-

[1545] First Step 

[1546] [Formula 272] 

F 
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(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-5,6-diazaspiro[3.5]non-8-ene-

8-carboxamide (Reference Example 107) (500 mg, 0.76 mmol) was dissolved in N,N-

dimethyl formamide (2.54 mL), then N-iodosuccinimide (222 mg, 0.99 mmol) was added, 

and the mixture was stirred under nitrogen atmosphere at room temperature for 2 hours. 

Methanol was added to the reaction mixture, and the mixture was purified by C18 reverse-

phase column chromatography (acetonitrile/water) to obtain 7-[(2,3-difluoro-4-hydroxy-5-

iodophenyl)methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide 

(569 mg, 96%). 

[1548] LCMS: m/z 784.1[M+H]+ 

HPLC retention time: 1.67 minutes (analysis condition SMD-TFA05) 

Second Step 

7-[(2,3-Difluoro~4-hydroxy-5-iodophenyl)methyl]-10-hydroxy-6-methyl-8-oxo-N-

[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec~9-

ene-9-carboxamide (341 mg, 0.43 mmol), 2-chloro-N-(2-methoxyethyl)-N-methylethanamine 

hydrochloride (82.0 mg, 0.43 mmol), cesium carbonate (425 mg, 1.31 mmol), 

tetrabutylammonium iodide (16.1 mg, 44.0 jxmol), and methanol (17.7 JJL) were dissolved in 

acetonitrile (4.35 mL), and the mixture was stirred under nitrogen atmosphere at 65°C for 1.5 

hours. An aqueous formic acid solution was added to the reaction mixture, and the resultant 

was purified by C18 reverse-phase column chromatography (acetonitrile/water) to obtain the 

title compound (341 mg, 87%). 

[1549] LCMS: m/z 899.2[M+H]+ 

HPLC retention time: 1.46 minutes (analysis condition SMD-TFA05) 

<Example 438> 

7-r[2.3-Difluoro-4-r2-r2-methoxvethvlfmethvl')aminolethoxvl-5-r3-

methoxvpropvirmethvDcarbamovl]phenvl1methvll-10-hvdroxv-6-methvl-8-oxo-N-r4-

(trifIuofomethvD-2-r6-ftrifluoromethvDpvrimidin-4-vllphenyl]-6.7-diazaspiro|"4.51dec-9-ene-

9-carboxamide 
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[1550] [Formula 273] 

[1551] First Step 

[1552] [Formula 274] 
F F 

F ^OHO 

QVi 
o -N-N-V XN H 

.F 
•F 

F 

[1553] 7-[[2,3-Difluoro-5-iodo-4-[2-[2-

methoxyethyl(methyl)amino]ethoxy]phenyl]methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-

9-carboxamide (140 mg, 156 junol), a tris(dibenzylideneacetone)dipalladium chloroform 

complex (16.1 mg, 16.0 ^imol), xantphos (9.0 mg, 16.0 jamol), lithium chloride (39.6 mg, 

0.94 mmol), lithium formate (40.5 mg, 0.78 mmol), and potassium trimethylsilanolate 

(60.0 mg, 0.47 mmol) were dissolved in N,N-dimethyl formamide (1.04 mL), then acetic 

anhydride (58.5 pL, 0.62 mmol) was added, and the mixture was stirred under nitrogen 

atmosphere at 85°C for 30 minutes. N,N-dimethyl formamide and methanol were added to 

the reaction mixture, and the resultant was purified by C18 reverse-phase column 

chromatography (acetonitrile/water) to obtain 3,4-difluoro-5-[[10-hydroxy-6-methyl-8-oxo-

9-[[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-

diazaspiro[4.5]dec-9-en-7-yI]methyl]-2-[2-[2-methoxyethyl(methyl)amino]ethoxy]benzoate 

(98.4 mg, 77%). 

[1554] LCMS: m/z 817.3[M+Hf 

HPLC retention time: 1.41 minutes (analysis condition SMD-TFA05) 

Second Step 

3,4-Difluoro-5-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-[6-
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(trifhioromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]-2-[2-[2-methoxyethyl(methyl)amino]ethoxy]benzoate (15.0 mg, 18.0 pmol), 3-

methoxy-N-methylpropan-l-amine (3.79 mg, 37.0 jamol), 2-(3H-[l,2,3]triazolo[4,5-

b]pyridin-3-yl)-l,l,3,3-tetramethylisouroniumhexafluorophosphate (10.5 mg, 28.0 jamol), 

andN-ethyl-N-isopropylpropan-2-amine (9.6 p.L, 55.0 |xmol) were dissolved inN,N-

dimethyl formamide (100 ^iL), and the mixture was stirred under nitrogen atmosphere at 

40°C for 2 hours. An aqueous formic acid solution was added to the reaction mixture, and 

the resultant was purified by HPLC to obtain the title compound (8.0 mg, 38%). 

[1555] Purification condition: HPLC 

Mobile phase: MeCN/water (0.1% formic acid) 

Column: YMC-Actus Triart C18 (50 x 30 mml.D., S - 5 (im, 12 nm) 

LCMS: m/z 902.1[M+H]+ 

HPLC retention time: 1.17 minutes (analysis condition SMD-FA05) 

<Reference Example 111> 

5-(2-Methoxyethoxv)-2-r5-methvl-6-ftrifluoromethvl')pvrimidin-4-vl~l-4-

(trifluoromethvl)aniline 

[1556] [Formula 275] 

[1559] 2-Iodo-5-(2-methoxyethoxy)-4-(trifluoromethyl)aniline (1.30 g, 3.60 mmol) 

o. 

F 

[1557] First Step 

[1558] [Formula 276] 

0' vo 

-Vf 
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(Reference Example 13), 4,4,4',4,,5)5,5,,5,-octamethyl-2,2'-bi(l,3,2-dioxaborolane) (2.74 g, 

10.8 mmol), dicyclohexyl(2,,4',6l-triisopropyl-[l,r-biphenyl]-2-yI)phosphine (172 mg, 

0.36 mmol), potassium acetate (1.06 g, 10.8 mmol), and palladium acetate (40.0 mg, 

0.18 mmol) were dissolved in dioxane (12.0 mL), and the mixture was stirred under nitrogen 

atmosphere at 110°C for 4 hours. Ethyl acetate was added to the reaction mixture, the 

mixture was filtered, the resultant was concentrated at reduced pressure, and the resultant 

residue was purified by C18 reverse-phase column chromatography (acetonitrile/water) to 

obtain 5-(2-methoxyethoxy)-2-(4,4,5,5-tetramethyl-13)2-dioxaborolan-2-yl)-4-

(trifluoromethyl)aniline (183 mg, 14%). 

[1560] LCMS: m/z 362.3[M+Hf 

HPLC retention time: 0.99 minutes (analysis condition SQD-FA05) 

[1561] Second Step 

5-(2-Methoxyethoxy)-2-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan~2-yI)-4-

(trifluoromethyl)aniline (183 mg, 0.51 mmol), 4-chloro-5-methyl-6-

(trifhioromethyl)pyrimidine (Reference Example 91) (199 mg, 1.01 mmol), a 1,1 '-

bis(diphenylphosphino)ferrocene-palladium (II) dichloride-dichloromethane complex 

(41.7 mg, 51.0 jamol), and potassium carbonate (210 mg, 1.52 mol) were dissolved in 

dioxane (2.94 mL) and water (0.44 mL), and the mixture was stirred under nitrogen 

atmosphere at 90°C for 1 hour. "Water was added to the reaction mixture, and the resultant 

was extracted with ethyl acetate. The organic layer was washed with water and a brine, the 

aqueous layer was separated by a phase separator, the resultant was concentrated at reduced 

pressure, and the resultant residue was purified by column chromatography on silica gel 

(hexane/ethyl acetate) to obtain the title compound (180 mg, 90%). 

[1562] LCMS: m/z 396.1 [M+Hf 

HPLC retention time: 1.24 minutes (analysis condition SMD-TFA05) 

[1563] <Reference Example 112> 

7-rr2,3-Difluoro-4-f2-f2-methoxvethvl('methvlNtaminolethoxvlphenvllmethvll-10-

hvdroxv-6-methvl-8-oxo-6.7-diazaspirof4.51dec-9-ene-9-carboxvlic acid 2-methvlpropvl 
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ester 

[1564] [Formula 277] 
^ OHO 

QVoAf 

F 

[1565] Methyl l-[[(E)-[2,3-difluoro-4-[2-[2-

methoxyethyl(methyl)amino]ethoxy]phenyl]methylideneamino]-methylamino]cyclopentane-

1-carboxylate hydrochloride (Reference Example 105) was used, and operations similar to 

those of Fourth Step ofExample 237 were carried out to synthesize the title compound. 

[1566] LCMS: m/z 540.2[M+H]+ 

HPLC retention time: 1.11 minutes (analysis condition SMD-TFA05) 

[1567] <Example 439> 

7-[f2.3-Difluoro-4-r2-r2-methoxvethvl(methvDamino1ethoxvlphenvHmethvr|-10-

hvdroxv-N-[5-f2-methoxvethoxvV2-r5-methvl-6-rtrifluoromethvl)pyrimidin-4-vll-4-

ftrifluoromethvP)phenvl~l-6-methvl-8-oxo-6.7-diazaspiror4.5"ldec-9-ene-9-carboxarmde 

[1568] [Formula 278] 

[1569] 7-[[2,3-Difluoro-4-[2-[2-methoxyethyl(methyl)amxno]ethoxy]phenyl]methyl]-10-

hydroxy-6-methyl-8-oxo-6,7-diazaspiro[4.5]dec-9-ene-9-carboxylic acid 2-methylpropyl 

ester and 5-(2-methoxyethoxy)-2-[5-methyl-6-(trifluoromethyl)pyrimidin-4-yl]-4-

(trifluoromethyl)aniline were used, and operations similar to those of Fifth Step ofExample 

237 were carried out to synthesize the title compound. 

[1570] LCMS: m/z 861.4[M+H]+ 

HPLC retention time: 1.40 minutes (analysis condition SMD-TFA05) 

<Example 440> 

9-rr2.3-Difluoro-4-[2-r2-methoxvethvl(methyl)amino1ethoxv1-5-(3-

F 
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pvridinvl')phenvnmethvn-6-hvdroxv-10-methvl-8-oxo-N-r4-rtrifluoromethvn-2-("6-

rtrifluoromethvls)pyrimidin-4--vl1phenvll-9.1Q-diazaSDiror4.5Mec-6-ene-7-carhnvamTHe 

[1571] [Formula 279] 

[1572] 7-[[2,3-Difluoro-5-iodo-4-[2-[2-

methoxyethyl(methyl)amino]ethoxy]phenyl]methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-

9-carboxamide (10 mg, 11.0 ^imol) (Example 437) was dissolved in 1,2-dimethoxyethane 

(80 jxL), ethanol (80 |xL), and water (80 jaL), then 3-pyridinyl borate (2.1 mg, 17.0 ^mol), 

tetrakis(triphenylphosphine)palladium (3.9 mg, 3.3 fimol), and sodium carbonate (3.9 mg, 

33 jamol) were added, and the mixture was stirred at 80°C for 16 hours. After the reaction 

mixture was diluted with formic acid and water and filtered, the resultant was purified by 

HPLC to obtain the title compound (2.3 mg, 24%). 

[1573] Purification condition: HPLC 

Mobile phase: MeCN/water (0.1% formic acid) 

Column: YMC-Actus Triart C18 (50 x 30 mml.D., S - 5 |om, 12 nm) 

LCMS: m/z 850[M+H]+ 

HPLC retention time: 1.26 minutes (analysis condition SMD-TFA05) 

<Example 441> 

7-[[2,3-Difluoro-4-[2-[2-[2-[2-[2-[methyl-[(2S,3R,4R,5R)-2,3s4,5,6-

pentahydroxyhexyl]amino]-2-oxoethoxy]ethoxy]ethoxy]ethoxy]ethoxy]phenyl]methyl]-10-

hydroxy-6-methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-

yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide 

[1574] 
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[Formula 280] 
If 

OH 0 /Y'F 

OH OH J U JLj F 
HO"^^NV-O^O^O^0^OXXF 

O F 

[1575] The title compound was synthesized by carrying out Steps and operations similar to 

those ofExample 422 by using 2-[2-[2-[2-(2-hydroxyethoxy)ethoxy]ethoxy]ethoxy]ethanol 

and tert-butyl 2-bromoacetate as a starting material. 

[1576] LCMS: m/z 1069[M+H]+ 

[1577] HPLC retention time: 1.00 minute (analysis condition SQD-FA05) 

[1578] <Examples 442 to 445> 

The aniline compound ofExample 417 and appropriate aldehydes or ketones were 

used, and the following operations were carried out to synthesize the compounds described in 

the following Table. 

[1579] 7-(2,3-Difluoro-4-((2-((2-methoxyethyl)(methyl)amino)ethyl)amino)benzyl)-10-

hydroxy-6-methyl-8-oxo-N-(4-(trifluoromethyl)-2-(6-(trifluoromethyl)pyrimidin-4-

yl)phenyl)-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide and the corresponding aldehyde or 

ketone were dissolved in tetrahydrofuran, and 18 M sulfuric acid of an amount equivalent to 

one-fifth of the amount of tetrohydrofuran was added at 0°C. Subsequently, sodium 

tetrahydroborate was added in three batches, and the mixture was stirred at 0°C or at room 

temperature for 3 hours and more. Triethylamine, water, and dimethylsulfoxide were added 

to the reaction mixture, and the resultant solution was purified by C18 reverse-phase column 

chromatography to synthesize the compounds of the Examples described in the following 

Table. 

[1580] 
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[Table 38] 
Example 
No. Structural formula LCMS 

analysis condition No. 
Retention time 
(min) 

m/z 
fM+Hf 

442 

OH O /V"' 

War -•N^o 

Ox , 
F 

SQD-AA05 1.21 786 

443 

OH o f^Y°Fz 

I rr1 ^ CFJ 
f 

SQD-AA05 1.22 800 

444 

-OHO r^VCF3 

"N-N-^O N*S 
"-l CFj 

0" , ^N-S^F 
F 

SQD-AA05 1.24 814 

445 

OH 0 f YCFS 

ay?- SQD-AA05 1.23 814 

[1581] <Examples 446 and 447> 

The appropriate iodide derivative ofExample 417, 3-morpholinopropan-l-amine, 

and 2-morpholinoethanamine were used, and operations similar to those ofExample 417 

were carried out to synthesize the compounds described in the following Table. 

[1582] [Table 39] 
Example 
No. Structural formula LCMS 

analysis condition No. 
Retention time 
(min) 

m/z 
rM+Hf 

446 

_ OH O ^VCF' 

F 

SQD-AA50 0.88 784 

447 

OH o 

rV 
O-^I HN-^f^F 

F 

SQD-AA50 0.87 770 

[1583] <Reference Example 113> 

Methvl l-(Vmethvlamino)cvclopentanecarboxylate 4-toluenesulfonate 
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First Step 

Methvl l-fVtert-butoxvcarbonvflamino^cvclopentane carboxvlate 

[1584] [Formula 281] 
LI O 

Q.N^O'Bu 
CO2CH3 

[1585] 1-Aminocyclopentanecarboxylic acid hydrochloride (3.00 g, 18.1 mmol) was 

dissolved in methanol (18.0 mL), then thionyl chloride (1.32 mL, 18.1 mmol) was added at 

0°C, and the mixture was stirred under nitrogen atmosphere at 50°C for 3 hours. The 

reaction mixture was concentrated at reduced pressure, and water (6.00 mL) and 

triethylamine (7.55 mL, 54.3 mmol) were added to the resultant residue. Di-tert-butyl 

dicarbonate (3.95 g, 18.1 mmol) and tert-butyl methyl ester (24.0 mL) were added to this 

solution, and the mixture was stirred at 50°C for 1 hour. The aqueous layer was separated, 

tetrahydrofuran (9.00 mL) was added to the organic layer, and the resultant was concentrated 

at reduced pressure. Tetrahydrofuran (15.0 mL) was added to the resultant residue, and the 

resultant was concentrated at reduced pressure to obtain the title compound as pale yellow oil. 

[1586] >H-NMR (DMSO-D6) 8: 7.28 (IH, brs), 3.58 (3H, s), 2.10-1.80 (4H, m), 1.67-1.55 

(4H, m), 1.36 (9H, s). 

[1587] Second Step 

Methvl 1 -((tert-butoxvcarbonvDmethviaminofcvclopentanecarboxvlate 

[1588] [Formula 282] 
H3C O 

r~\ N-U-O'BU 

CO2CH3 

[1589] Methyl l-((tert-butoxycarbonyl)amino)cyclopentanecarboxylate obtained in First 

Step was dissolved in 1-methyl 2-pyrrolidinone (24.0 mL), then sodium hydroxide (1.45 g, 

36.2 mmol) and methyl iodide (3.38 mL, 54.3 mmol) were added, and the mixture was stirred 

at 50°C for 7 hours. Water (30.0 mL) was added to this reaction mixture at room 

temperature, and the resultant was extracted with isopropyl acetate (15.0 mL) twice. The 

resultant organic layer was washed serially with a 10% aqueous sodium thiosulfate solution 
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(15.0 mL) and a 10% aqueous sodium chloride solution (15.0 mL). The resultant organic 

layer was concentrated at reduced pressure to obtain the title compound (5.88 g, 83%). 

[1590] 3H-NMR (DMSO-D6) 8: 3.60 (3H, s), 2.87 (3H, s), 2.20-2.10 (2H, m), 1.96-1.87 

(2H, m), 1.75-1.60 (4H, m), 1.34 (9H, s). 

[1591] Third Step 

Methvl l-(methvlamino)cvclopentanecarboxvlate 4-toluenesulfonate 

[1592] [Formula 283] 

OH2 JN -CH3 

TosO" CO2CH3 

[1593] The title compound was synthesized from 1 -((tert-

butoxycarbonyl)amino)cyclopentanecarboxylic acid in a manner similar to that of Reference 

Examples 87 and 88. 

[1594] <Reference Example 114> 

2.3-Difluoro-4-r2-r2-methoxvethvl(,methvPamino1ethoxv]benzaldehvde 

hydrochloride 

[1595] [Formula 284] 

[1596] 2,3-Difluoro-4-[2-[2-methoxyethyl(methyl)amino]ethoxy]benzaldehyde (200 mg, 

0.73 mmol) was dissolved in 1 mL dimethoxyethane. Pyridine hydrochloride (85 mg, 

0.73 mmol) was added, and the mixture was stirred. The generated crystal was filtered and 

dried at reduced pressure to obtain the title compound (68 mg, 30%). 

[1597] !H-NMR (DMSO-Dg) 5: 10.99 (IH, brs), 10.07 (IH, s), 7.73 (IH, m), 7.30 (IH, m), 

4.67 (2H, t, J= 4.9 Hz), 3.75 (2H, t, J= 5.1 Hz), 3.30 (3H, s), 3.30-3.74 (4H, m)9 2.87 (3H, 

bid, .7=3.7 Hz). 

- [1598] Pharmacological test 

O 
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Test Example 1: Inhibitory effect on 33PC>4 uptake into rat small-intestinal brush 

border membrane vesicles 

Brush border membrane vesicles (BBMVs) were prepared using the upper region of 

the small intestine of each Wistar female rat (4-5 weeks old). The preparation of BBMVs 

was performed according to the method of Murer et al. (Murer H, Hopfer U, Kinne R. 

Sodium/proton antiport in brush-border-membrane vesicles isolated from rat small intestine 

andkidney. 1976. J Am Soc Nephrol. 1998 Jan; 9 (1): 143-50). The 33PC>4 transport activity 

of the small-intestinal BBMVs was determined by the rapid filtration method. Each test 

compound was added at a final concentration of 1 |iM to buffer A (110 mM NaCl, 60 mM 

mannitol, and 10 mM HEPES (pH 7.5)) containing 340 kBq/mL 33P04, or DMSO was added 

to buffer B (110 mM KC1, 60 mM mannitol, and 10 mM HEPES (pH 7.5)) containing 

340 kBq/mL 33P04, and each resulting solution was added to the BBMVs sample and reacted 

for 60 seconds. Then, ice-cold buffer C (110 mM NaCl, 1 mM KH2PO4, and 10 mM 

HEPES (pH 7.5)) was added to each reaction mixture, which was immediately suction-

filtered through a Millipore filter. The filter was washed with buffer C, and each sample 

was then dissolved in a liquid scintillator. The amount of 33PC>4 uptake into BBMVs was 

measured using a liquid scintillation counter. The rate of inhibition was determined 

according to the following expression: 

[1599] Rate (%) of inhibition = (1 - (Amount of 33P04 uptake into the test compound-

supplemented and buffer A-treated BBMVs - Amount of 33P04 uptake into the DMSO-

supplemented and buffer B-treated BBMVs) / (Amount of 33P04 uptake into the DMSO-

supplemented and buffer A-treated BBMVs - Amount of 33PC>4 uptake into the DMSO-

supplemented and buffer B-treated BBMVs)) x 100 

The rate of inhibition of P04 uptake into the rat small-intestinal brush border 

membrane vesicles by 1 jiM of the test compound (the rate of uptake inhibition) is shown in 

Tables 40-1 to 40-8. 

[160.0] 
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[Table 40-1] 

Example No. 
Rate of uptake 
inhibition (%) (1 nM) 

1 28 
2 19 
3 11 
4 32 
5 54 
6 48 
7 69 
8 37 
9 63 
10 37 
11 22 
12 27 
13 58 
14 29 
15 42 
16 38 
17 33 
18 12 
19 41 
20 21 
21 61 
22 50 
23 84 
24 76 
25 82 
26 72 
27 76 
28 72 
29 75 
30 71 
31 76 

Example No. Rate of uptake 
inhibition (%) (1 \iM) 

32 73 
33 77 
34 99 
35 79 
36 80 
37 89 
38 90 
39 90 
40 87 
41 84 
42 67 
43 79 
44 94 
45 73 
46 71 
47 91 
48 87 
49 85 
50 79 
51 72 
52 57 
53 72 
54 72 
55 85 
56 88 
57 71 
58 46 
59 84 
60 78 
61 71 
62 73 

[1601] 



-370-

[Table 40-2] 

Example No. 
Rate of uptake 
inhibition (%) (1 jaM) 

63 72 
64 77 
65 98 
66 96 
67 91 
68 84 
69 74 
70 79 
71 97 
72 92 
73 74 
74 82 
75 74 
76 77 
77 80 
78 71 
79 71 
80 75 
81 74 
82 100 
83 90 
84 91 
85 71 
86 83 
87 84 
88 39 
89 67 
90 91 
91 87 
92 81 
93 56 

Example No. Rate of uptake 
inhibition (%) (1 JJ,M) 

94 73 
95 80 
96 83 
97 89 
98 53 
99 82 
100 69 
101 57 
102 65 
103 78 
104 73 
105 72 
106 79 
107 54 
108 54 
109 52 
110 57 
111 56 
112 43 
113 84 
114 86 
115 85 
116 72 
117 78 
118 81 
119 71 
120 66 
121 72 
122 82 
123 87 
124 81 

[1602] 



[Table 40-3] 

Example No. 
Rate of uptake 
inhibition (%)(1 p,M) 

125 76 
126 71 
127 95 
128 72 
129 63 
130 72 
131 87 
132 71 
133 83 
134 94 
135 90 
136 80 
137 92 
138 93 
139 88 
140 77 
141 83 
142 76 
143 71 
144 72 
145 78 
146 71 
147 57 
148 75 
149 80 
150 87 
151 92 
152 54 
153 73 
154 73 
155 77 
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Example No. Rate of uptake 
inhibition (%) (1 |^M) 

156 59 
157 89 
158 84 
159 89 
160 77 
161 94 
162 73 
163 79 
164 64 
165 75 
166 73 
167 73 
168 72 
169 73 
170 73 
171 78 
172 72 
173 73 
174 87 
175 85 
176 75 
177 85 
178 81 
179 83 
180 75 
181 85 
182 86 
183 82 
184 79 
185 83 
186 88 



[Table 40-4] 

Example No. 
Rate of uptake 
inhibition (%) (1 JIM) 

187 80 
188 93 
189 73 
190 84 
191 87 
192 88 
193 82 
194 80 
195 76 
196 90 
197 82 
198 75 
199 79 
200 80 
201 77 
202 75 
203 91 
204 87 
205 86 
206 76 
207 73 
208 90 
209 76 
210 71 
211 72 
212 98 
213 79 
214 91 
215 86 
216 76 
217 83 

[1604] 

-372-

Example No. Rate of uptake 
inhibition (%) (1 M-M) 

218 82 
219 95 
220 96 
221 82 
222 97 
223 77 
224 74 
225 76 
226 71 
227 82 
228 77 
229 73 
230 75 
231. 80 
232 79 
233 75 
234 73 
235 65 
236 60 
237 51 
238 47 
239 48 
240 72 
241 86 
242 69 
243 63 
244 71 
245 40 
246 52 
247 51 
248 45 



[Table 40-5] 

Example No. 
Rate of uptake 
inhibition (%) (1 JIM) 

249 50 
250 52 
251 43 
252 53 
253 40 
254 58 
255 80 
256 79 
257 71 
258 87 
259 52 
260 70 
261 77 
262 43 
263 66 
264 48 
265 52 
266 62 
267 71 
268 63 
269 80 
270 75 
271 60 
272 43 
273 41 
274 43 
275 42 
276 68 
277 41 
278 69 
279 53 

[1605] 
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Example No. Rate of uptake 
inhibition (%) (1 fiM) 

280 50 
281 41 
282 55 
283 45 
284 46 
285 62 
286 50 
287 47 
288 61 
289 55 
290 59 
291 47 
292 44 
293 47 
294 40 
295 21 
296 17 
297 36 
298 10 
299 45 
300 74 
301 79 
302 79 
303 42 
304 51 
305 66 
306 58 
307 41 
308 63 
309 68 
310 63 



[Table 40-6] 

Example No. 
Rate of uptake 
inhibition (%) (1 (aM) 

311 65 
312 74 
313 65 
314 72 
315 63 
316 64 
317 57 
318 43 
332 3 
333 29 
334 22 
335 30 
336 44 
337 47 
338 66 
339 66 
340 63 
341 64 
342 43 
343 68 
344 58 
345 73 
346 42 
347 28 
348 31 
349 55 
350 45 
351 22 
352 27 
353 26 

[1606] 
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Example No. Rate of uptake 
inhibition (%) (1 jaM) 

354 31 
355 36 
356 58 
357 45 
358 34 
359 37 
360 21 
361 20 
362 17 
363 11 
364 36 
365 34 
366 38 
367 43 
368 26 
369 43 
370 41 
371 38 
372 38 
373 27 
374 42 
375 31 
376 33 
377 29 
378 35 
379 37 
380 43 
381 28 
382 21 
383 26 
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[Table 40-7] 

Example No. Rate of uptake 
inhibition (%) (1 JJM) 

384 39 
385 39 
386 36 
387 23 
388 15 
389 29 
390 58 
391 42 
392 47 
393 45 
394 45 
395 39 
396 38 
397 40 
398 34 
399 42 
400 36 
401 39 
402 54 
403 71 
404 43 
405 30 
406 27 
407 30 
408 47 
409 43 
410 49 
411 32 
412 52 
413 34 

Example No. Rate of uptake 
inhibition (%) (1 ^M) 

414 27 
415 21 
416 50 
417 48 
418 29 
419 22 
420 19 
421 24 
422 29 
423 5 
424 17 
425 5 
426 24 
427 12 
428 14 
429 41 
430 29 
431 26 
432 11 
433 19 
434 24 
435 11 
436 12 
437 45 
438 
439 35 
440 28 
441 22 
442 24 
443 28 

[1607] 
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[Table 40-8] 

Example No. Rate of uptake 
inhibition (%) (1 jxM) 

444 24 
445 29 

Example No. Rate of uptake 
inhibition (%) (1 p.M) 

446 31 
447 50 

[1608] Test Example 2: Inhibitory effect on 33P04 uptake into human NaPi-IIb-expressing 

cell 

CHO cells were transfected with human NaPi-IIb expression plasmids, and a stably 

human NaPi-IIb-expressing cell line was obtained using G418. The human NaPi-IIb-

expressing cells were inoculated to a 96-well plate and incubated overnight in a CO2 

incubator. The medium was replaced with buffer A (145 mM choline chloride, 3 mM KC1, 

1 mM CaCfe, 0.5 mM MgCk, 5 mM glucose, and 5 mM MES (pH 6.5)) and then replaced 

with buffer B (145 mM NaCl, 3 mM KC1, 1 mM CaCk, 0.5 mM MgCfe, 5 mM glucose, and 

5 mM MES (pH 6.5)) supplemented with each test compound at a final concentration of 1,3, 

10, or 30 (iM or buffer A supplemented with DMSO. After a given time, a 1/20 volume of 

buffer A containing 33PC»4 was added thereto and reacted at room temperature. After 

washing with ice-cold buffer A, a liquid scintillator was added to each reaction mixture, and 

the amount of 33P04 uptake was measured using TopCount. The rate of inhibition was 

determined according to the following expression: 

[1609] Rate (%) of inhibition = (1 - (Amount of 33PC>4 uptake in the test compound-

supplemented and buffer B-treated well - Amount of 33P04 uptake in the DMSO-

supplemented and buffer A-treated well) / (Amount of 33P04 uptake in the DMSO-

supplemented and buffer B-treated well - Amount of 33PC>4 uptake in the DMSO-

supplemented and buffer A-treated well)) x 100 -

IC50 values (|iM) were calculated from a straight line joining two points intersecting 

the 50% rate of inhibition. The IC50 values of some compounds against 33P04 uptake into 

the human NaPi-IIb-expressing cells are shown in Tables 41-1 to 41-7. 

[1610] 
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[Table 41-1] 
Example No. IC50 (nM) 
13 7.3 
14 8.9 
21 2.8 
22 7.9 
23 6.9 
24 8.1 
25 10.1 
26 2.2 
27 9.0 
28 4.1 
29 2.0 
30 2.3 
31 3.3 
32 2.8 
33 6.0 
34 7.0 
35 12.6 
36 6.1 
37 3.7 
38 6.7 
39 8.5 
40 6.5 
41 6.6 
42 5.0 
43 8.3 
44 30.0 
45 13.0 
46 14.1 
47 7.1 
48 16.3 
49 12.9 
50 8.3 

Example No. IC50 ftiM) 
51 16.0 
52 16.8 
53 9.5 
54 2.3 
55 15.3 
56 7.2 
57 10.3 
58 30.0 
59 7.4 
60 8.8 
61 5.6 
62 6.4 
63 8.7 
64 6.5 
65 16.2 
66 17.3 
67 2.0 
68 2.6 
69 8.9 
70 8.4 
71 7.8 
72 8.3 
73 2.3 
74 4.1 
76 6.6 
77 8.9 
78 5.2 
79 6.7 
80 12.5 
81 17.5 
82 11.1 
83 10.6 

[1611] 
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[Table 41-2] 
Example No. IC50 (pM) 
84 7.9 
85 6.2 
86 5.3 
87 8.3 
89 4.8 
90 2.4 
91 15.7 
92 20.2 
93 17.4 
94 8.8 
95 5.4 
96 2.8 
97 2.7 
98 10.6 
99 4.3 
100 6.7 
101 9.4 
102 10.9 
103 11.0 
104 10.8 
105 6.3 
106 12.0 
107 25.9 
108 26.1 
109 9.4 
110 19.8 
111 20.0 
112 30.0 
113 15.5 
114 7.9 
115 6.9 

Example No. IC50 (jiM) 
116 8.1 
117 9.5 
118 9.1 
119 9.2 
120 20.5 
121 16.0 
122 8.6 
123 14.8 
124 2.5 
125 1.3 
126 5.5 
127 17.6 
128 12.0 
129 13.7 
130 8.9 
131 15.3 
132 5.0 
133 13.1 
134 19.7 
135 12.3 
136 17.6 
137 19.7 
138 11.9 
139 17.0 . 
140 16.2 
141 7.8 
142 17.6 
143 6.7 
144 2.1 
145 7.1 
146 10.2 

[1612] 
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[Table41-3] 
Example No. IC50 (nM) 
147 21.5 
148 8.5 
149 19.7 
150 9.0 
151 8.4 
152 20.6 
153 6.2 
154 2.5 
155 2.3 
156 3.2 
157 19.1 
158 12.8 
159 11.4 
160 7.3 
161 11.5 
162 15.1 
163 6.8 
164 5.0 
165 1.8 
166 10.5 
167 4.3 
168 2.6 
169 2.6 
170 2.2 
171 2.2 
172 2.4 
173 1.9 
174 2.2 
175 3.4 
176 4.0 
177 11.1 

Example No. IC50 ftiM) 
178 8.2 
179 18.9 
180 5.7 
181 4.8 
182 5.1 
183 9.1 
184 3.1 
185 4.9 
186 5.5 
187 6.7 
188 6.1 
189 5.5 
190 5.1 
191 14.5 
192 16.5 
193 6.4 
194 19.3 
195 4.6 
196 2.8 
197 7.0 
198 2.4 
199 1.8 
200 1.3 
201 1.3 
202 6.1 
203 2.0 
204 1.0 
205 1.6 
206 2.0 
207 6.5 
208 6.6 

[1613] 
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[TabIe41-4] 
Example No. IC50 (\xM) 
209 4.8 
210 1.7 
211 5.7 
212 2.9 
213 6.4 
214 7.0 
215 6.2 
216 8.0 
217 4.7 
218 7.2 
219 4.2 
220 12.2 
221 6.6 
222 17.6 
223 17.9 
224 7.2 
225 5.1 
226 3.1 
227 3.7 
228 5.7 
229 1.5 
230 2.1 
231 5.6 
232 4.2 
233 2.3 
234 9.4 
235 4.8 
236 24.7 
237 12.8 
238 8.5 
239 8.5 

Example No. IC50 (uM) 
240 9.1 
241 16.5 
242 7.8 
243 7.4 
244 7.3 
245 7.7 
246 8.6 
247 8.2 
248 17.6 
249 9.8 
250 17.9 
251 7.6 
252 9.5 
253 4.4 
254 9.7 
255 9.8 
256 4.4 
257 6.0 
258 2.7 
259 10.0 
260 6.4 
261 7.7 
262 9.9 
263 3.0 
264 19.4 
265 13.3 
266 11.6 
267 7.5 
268 7.4 
269 4.5 
270 14.6 

[1614] 
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[Table 41-5] 
Example No. ICSO (MM) 
271 17.3 
272 19.5 
273 13.2 
274 17.0 
275 16.8 
276 15.8 
277 17.8 
278 6.6 
279 18.7 
280 11.9 
281 18.8 
282 11.1 
283 17.7 
284 7.8 
285 8.5 
286 15.8 
287 8.0 
288 11.0 
289 16.3 
290 7.0 
291 14.7 
292 18.4 
293 10.7 
294 13.4 
295 17.0 
296 10.0 
297 18.3 
298 >30 
299 18.8 
300 9.3 
301 2.6 
302 7.8 

Example No. ICso(nM) 
303 16.0 
304 3.5 
305 5.9 
306 8.4 
307 4.6 
308 12.6 
309 6.5 
310 4.7 
311 8.2 
312 6.3 
313 18.3 
314 11.8 
315 9.8 
316 14.2 
317 9.6 
318 8.6 
332 23.9 
333 19.5 
334 10.3 
335 8.7 
336 19.7 
337 17.0 
338 13.4 
339 19.1 
340 10.0 
341 7.6 
342 8.8 
343 21.0 
344 13.7 
345 7.7 
346 6.9 
347 25.2 

[1615] 
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[Table 41-6] 
Example No. IC50(HM) 
348 26.1 
349 8.3 
350 16.9 
351 25.5 
352 16.7 
353 23.9 
354 26.0 
355 15.0 
356 21.9 
357 21.8 
358 9.2 
359 18.4 
360 23.1 
361 20.2 
362 18.8 
363 28.0 
364 20.9 
365 12.2 
366 16.3 
367 14.0 
368 14.7 
369 21.8 
370 18.2 
371 8.5 
372 16.3 
373 23.5 
374 16.4 
375 17.8 
376 21.4 
377 8.7 
378 18.0 

Example No. IC50 QiM) 
379 27.3 
380 20.2 
381 22.0 
382 21.0 
383 20.9 
384 11.0 
385 6.2 
386 18.9 
387 10.7 
388 6.9 
389 24.6 
390 7.8 
391 7.0 
392 15.8 
393 8.1 
394 6.7 
395 15.2 
396 9.5 
397 8.6 
398 9.9 
399 7.8 
400 9.2 
401 14.5 
402 12.8 
403 6.3 
404 10.1 
405 27.7 
406 23.1 
407 6.9 
408 14.6 
409 10.5 

[1616] 
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[Table 41-7] 
Example No. IC50 (MM) 
410 8.4 
411 12.8 
412 19.0 
413 11.3 
414 4.6 
415 18.5 
416 5.8 
417 2.2 
418 10.9 
419 24.8 
420 18.6 
421 19.5 
423 20.0 
424 29.0 
425 28.1 
426 26.1 
427 17.4 
428 23.0 
429 7.7 
430 4.6 
431 6.2 
432 6.3 
433 18.6 
434 19.5 

Example No. IC50 (M-M) 
435 17.1 
436 14.0 
437 19.5 
438 21.9 
439 18.9 
440 22.6 
441 21.4 
442 6.3 
443 8.9 
444 7.4 
445 9.2 
446 11.1 
447 15.8 

[1617] Test Example 3: Inhibitory effect on 33PC>4 uptake into human PiT-l-expressing cell 

CHO cells were transfected with human PiT-1 expression plasmids or empty vectors 

to prepare human PiT-1 -expressing cells and empty vector-expressing cells. The human 

PiT-l-expressing cells or the empty vector-expressing cells were inoculated to a 96-well plate 

and incubated overnight in a CO2 incubator. The medium was replaced with buffer A 

(145 mM choline chloride, 3 mM KC1,1 mM CaCI2, 0.5 mM MgCb, 5 mM glucose, and 

5 mM MES (pH 6.5)) and then replaced with buffer B (145 mM NaCl, 3 mM KC1, 1 mM 

CaCk, 0.5 mM MgCfe, 5 mM glucose, and 5 mM MES (pH 6.5)) supplemented with each 

compound at a final concentration of 0.24,1.2, 6, or 30 |aM or buffer B supplemented with 

DMSO. After a given time, a 1/20 volume of buffer A containing 33PC>4 was added thereto 

and reacted at room temperature. After washing with ice-cold buffer A, a liquid scintillator 
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was added to each reaction mixture, and the amount of 33P04 uptake was measured using 

TopCount. The rate of inhibition was determined according to the following expression: 

[1618] Rate (%) of inhibition = (1 - (Amount of 33P04 uptake in the compound-

supplemented well containing the human PiT-l-expressing cells - Amount of 33P04 uptake in 

the compound-supplemented well containing the empty vector-expressing cells) / (Amount of 

33P04 uptake in the DMSO-supplemented well containing the human PiT-l-expressing cells -

Amount of PO4 uptake in the DMSO-supplemented well containing the empty vector-

expressing cells)) x 100 

IC50 values (}iM) were calculated from a straight line joining two points intersecting 

the 50% rate of inhibition. The IC50 values of some compounds against 33PC>4 uptake into 

the human PiT-l-expressing cells are shown in Table 42. 

[1619] 
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[Table 42] 
Example No. ICsoGiM) 
13 1.9 
14 2.2 
21 3.3 
22 1.8 
52 3.1 
129 6.5 
140 3.8 
147 4.4 
152 5.3 
156 3.9 
157 3.8 
164 4.1 
196 5.6 
264 4.6 
265 4.6 
267. 4.1 
269 7.9 
270 3.4 
317 3.3 
318 3.3 
333 3.6 
345 1.2 
410 2.9 
414 1.9 
416 0.9 
418 4.1 

[1620] Test Example 4: Inhibitory effect on 33PC>4 uptake into human PiT-2-expressing cell 

CHO cells were transfected with human PiT-2 expression plasmids or empty vectors 

to prepare human PiT-2-expressing cells and empty vector-expressing cells. The human 

PiT-2-expressing cells or the empty vector-expressing cells were inoculated to a 96-well plate 

and incubated overnight in a CO2 incubator. The medium was replaced with buffer A 

(145 mM choline chloride, 3 mM KC1, 1 mM CaCk, 0.5 mM MgCk, 5 mM glucose, and 

5 mM MES (pH 6.5)) and then replaced with buffer B (145 mM NaCl, 3 mM KCI, 1 mM 

CaCfe, 0.5 mM MgCl2, 5 mM glucose, and 5 mM MES (pH 6.5)) supplemented with each 

compound at a final concentration of 0.24, 1.2, 6, or 30 joM or buffer B supplemented with 
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DMSO. After a given time, a 1/20 volume of buffer A containing 33P04 was added thereto 

and reacted at room temperature. After washing with ice-cold buffer A, a liquid scintillator 

was added to each reaction mixture, and the amount of 33P04 uptake was measured using 

TopCount. The rate of inhibition was determined according to the following expression: 

[1621] Rate (%) of inhibition = (1 - (Amount of 33P04 uptake in the compound-

supplemented well containing the human PiT-2-expressing cells - Amount of 33P04 uptake in 

the compound-supplemented well containing the empty vector-expressing cells) / (Amount of 

PO4 uptake in the DMSO-supplemented well containing the human PiT-2-expressing cells • 

Amount of 33P04 uptake in the DMSO-supplemented well containing the empty vector-

expressing cells)) x 100 

IC50 values (jaM) were calculated from a straight line joining two points 

intersecting the 50% rate of inhibition. The IC50 values of some compounds against 33P04 

uptake into the human PiT-2-expressing cells are shown in Table 43. 

[1622] 
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[Table 43] 
Example No, IC50 (jiM) 
13 2.7 
14 2.6 
21 3.6 
22 3.2 
52 4.0 
129 8.7 
140 3.8 
147 8.4 
152 3.5 
156 7.2 
157 3.9 
164 4.1 
196 6.2 
264 3.8 
265 4.3 
267 4.7 
269 10.6 
270 3.6 
317 2.9 
318 3.7 
333 10.4 
345 1.4 
410 3.3 
414 1.2 
416 1.4 
418 4.6 

[1623] Test Example 5: Suppressive effect on rise in serum phosphorus concentration of 

adenine-induced renal failure rat 

Adenine was forcedly administered orally to each Wistar male rat (7-8 weeks old) to 

impair renal functions and thereby prepare a hyperphosphatemia model (Katsumata K, 

Kusano K, Hirata M, Tsunemi K, Nagano N, Burke SK, Fukushima N. Sevelamer 

hydrochloride prevents ectopic calcification and renal osteodystrophy in chronic renal failure 

rats. Kidney Int. 2003 Aug; 64 (2): 441-50). Each test compound was mixed at a ratio of 

0.1% of mass concentration with feed. The animal was fed with a given amount of the feed 

for 3 days. A group given feed non-supplemented with a test compound was used as a 
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reference pathological group, and an adenine-unadministered group given feed non-

supplemented with a test compound was used as a normal group. 3 days after the start of 

administration of the test compound, blood was collected from the jugular vein, and serum 

was collected. Serum phosphorus concentrations were measured by the Fiske-Subbarow 

method. The rate of suppression of a rise in serum phosphorus concentration was 

determined according to the following expression: 

[1624] Rate (%) of suppression of a rise in serum phosphorus concentration = (1 - [(Serum 

phosphorus concentration of the test compound-treated pathological group) - (Serum 

phosphorus concentration of the normal group)] / [(Serum phosphorus concentration of the 

reference pathological group) - (Serum phosphorus concentration of the normal group)]) x 

100 

As a result, each test compound was confirmed to have a suppressive effect on a rise 

in serum phosphorus concentration. Table 44 shows the rate (%) of suppression of a rise in 

serum phosphorus concentration by each test compound. 

[1625] 
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[Table 44-1] 

Example 
No. Structural formula Compound name 

Rate of 
inhibition 
(%) 

13 

F 

6-[[2,3-Difluoro-4-[2-[2-
methoxyethyl(methyl)amino]ethoxy]phenyl 
] methyl] -9 -hy dr oxy-5 -methy 1-7 -oxo-N-[4-
(trifluoromethyl)-2-[6-
(trifluoromethyl)pyrimidin-4-yI]phenyI]-
5,6-diazaspiro[3.5]non-8-ene-8-
carboxamide 

25% 

14 

u 
_ OH 0 r^Yt5 

cw?! ^ 
F 

7-[[2,3-Difluoro-4-[2-[2-
methoxyethyl(methyl)amino]ethoxy]phenyl 
]methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-
(trifluoromethyl)-2-[6-
(trifluoromethyl)pyrimidin-4-y 1] phenyl] - . 
6,7-diazaspiro[4.5]dec-9-ene-9-
carboxamide 

39% 

21 

OH O cK"5T 
9^ "-V 

F 

(4aR)-l-[(2,3-Difluorophenyl)methyl]-4-
hydroxy-4a-methyl-2-oxo-N-[4-
(trifluoromethyl)-2-[6-
(trifluoromethyl)pyrimidin-4-yl]phenyl]-
6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-
carboxamide 

24% 

22 

u 
OH o 

O rV 
F 

(4aR)-N-[2-(6-Cyano-5-methylpyrimidin-4-
yl)-4-(trifiuoromethyl)phenyl]-l-[[2,3-
difluoro-4-(2-morphoIin-4-
ylethoxy)phenyl]methyl]-4-hydroxy-4a-
methyl-2-oxo-6,7-dihydro-5H-pyrroIo[ 1,2-
b]pyridazine-3 -carboxamide 

26% 

52 

JLF 
OH o ci*yx 

F 

(4aR)-N-[2-(2-Cyanopyridin-4-yl)-4-
(trifluoromethyl)phenyl]-l-[[2,3-difluoro-4-
(2-morpholin-4-ylethoxy)phenyl]methyl]-4-
hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-
pyrrolo[ 1,2-b]pyridazine-3 -carboxamide 

20% 

[1626] 
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[Table 44-2] 

129 cW?* 
p 

6-[4-[[(4aR)-4-Hydroxy-4a-methyl-2-oxo-
3-[[4-(trifluoromethyI)-2-[6~ 
(trifluoromethyI)pyrimidin-4-
yl]phenyl]carbamoyI]-6,7-dihydro-5H-
pyrrolo[ 1,2-b]pyridazin-1 -yl]methyl]-2,3-
difluorophenyllhex-5-ynoic acid 

17% 

140 

u 
OH o dcx>? ^ £ 

0 

(4aR)-l-[[2,3-Difluoro-4-(3-morpholin-4-
ylprop-1 -ynyl)pheny l]methyl]-4-hydroxy-
4a-methyl-2-oxo-N-[4-(trifluoromethyl)-2-
[6-(trifluoromethyl)pyridin-3-yl]phenyl]-
6}7-dihydro-5H-pyirolo[l,2-b]pyridazine-3-
carboxamide 

39% 

147 

IF 
(4aR)-l-[[4-[3-[(2R)-2,3-
Dihydroxypropoxy]propoxy]-2,3-
difluorophenyl]methyl]-4-hydroxy-4a-
methyl-2-oxo-N-[4-(trifluoromethyI)-2-[6-
(trifluoromethyl)pyridin-3-yl]phenyl]-6,7-
dihydro-5H-pyrrolo[ 1,2-b]pyridazine-3-
carboxamide 

35% 

152 5$^VLF 
HO OH JX ? 

* F 

(4aR)-l-[[4-[4-[(2R)-2,3-
Dihydroxypropoxy]butoxy]-2,3-
difluorophenyl]methyl]-4-hydroxy-4a-
methyl-2-oxo-N-[4-(trifluoromethyI)-2~[6-
(trifluoromethyI)pyrimidin-4-yl]phenyl]-
6,7-dihydro-5H-pyrrolo [ 1,2-b]pyridazine-3-
carboxamide 

26% 

156 

OHO r^V^F M-Y^V 
HO N 0H C^\ HO^A^O. f^yl NV^ 

tft* F*F F 

(4aR)-l-[[4-[6-[(2R)-2,3-
Dihydroxypropoxy]hexoxy]-2,3-
difluorophenyl]methyl]-4-hydroxy-4a-
methyl-2-oxo-N-[2-(Mfluoromethyl)-4-[6-
(trifluoromethyl)pyridin-3-yl]pyrimidin-5-
yI]-6,7-dihydro-5H-pyrrolo[ 1,2-
blpyridazine-3-carboxamide 

21% 

[1627] 
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[Table 44-3] 

157 

0 

(4aR)-l-[[2,3-Difluoro-4-(2-morpholin-4-
ylethoxy)phenyl]methyl]-4-hydroxy-4a-
methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-
(trifluoromethyl)pyrimidin-4-yl]phenylj-
6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-
carboxamide 

30% 

164 

(4aR)-1 -[[2,3 -Difluoro-4-(morpholin-4-
ylmethyl)phenyl]methyl]-4-hydroxy-4a-
methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-
(trifluoromethyI)pyridin-3-yl]phenyl]-6,7-
dihydro-5H-pyrrolo[l,2-b]pyridazine-3-
carboxamide; hydrochloride 

14% 

196 

F 

Cl 

(4aR)-N-(4-Bromo-3,5-difluorophenyl)-1 -
[(3-chloro-2-fluorophenyl)methyl]-4-
hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-
pyrroIo[l,2-b]pyridazine-3-carboxamide 

35% 

264 

u 
° 

f 

(3S)-3-tert-Butyl-l-[[2,3-difluoro-4-(2-
morpholin-4-yIethoxy)phenyl]methyl]-4-
hydroxy-2-methyl-6-oxo-N-[4-
(trifluoromethyl)-2-[6-
(trifluoromethyl)pyrimidin-4-yl]phenyl]-
3H-pyridazine-5-carboxamide 

15% 

265 

F 

(3 S)-3 -tert-Butyl-N-[4-chloro-2-[6-
(trifluoromethyl)pyrimidin-4-yl]phenyl]-l-
[[2,3-difluoro-4-(2-morpholin-4-
yIethoxy)phenyl]methyl]-4-hydroxy-2-
methyl-6-oxo-3H-pyridazine-5-
carboxamide 

11% 

[1628] 
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[Table 44-4] 

267 

, OH 0 f^Y"a 
(3 S)-3 -tert-ButyI-N-[4-chloro-2-[6-
(trifluoromethy l)pyridin-3 -y l]pheny 1] -1 -
[[2,3-difluoro-4-(2-morpholin-4-
ylethoxy)phenyl]methyl]-4-hydroxy-2-
methyl-6-oxo-3H-pyridazine-5-
carboxamide 

18% 

269 cu$r ° X 
F 

(3S)-3-tert-Butyl-N-[4-chloro-2-(6-
methylsuIfanylpyridin-3-yl)phenyl]-l-[[2,3-
difluoro-4-(2-morpholin-4-
ylethoxy)phenyl]methyl]-4-hydroxy-2-
methyl-6-oxo-3H-pyridazine-5-
carboxamide 

15% 

270 

F 

(3S)-3-tert-Butyl-N-[2-(6-cyano-5-
methylpyrimidin-4-yl)-4-
(trifluoromethyI)phenyI]-l-[[2,3-difluoro-4-
(2-morpholin-4-ylethoxy)phenyl]methyl]-4-
hydroxy-2-methyl-6-oxo-3H-pyridazine-5-
carboxamide 

20% 

317 

o a ^VCF' 

tx^x! k^ 
6-[[2,3-Difluoro-4-(2-morpliolin-4-
ylethoxy)phenyI]methyl]-9-hydroxy-5-
methyI-7-oxo-N-[4-(trifluoromethyl)-2-[6-
(trifluoromethyl)pyrimidin-4-yl]phenyl]-
5,6-diazaspiro[3.5]non-8-ene-8-
carboxamide 

22% 

318 

7-[[2}3-Difluoro-4-(2-morpholin-4-
ylethoxy)phenyi]methyI]-l 0-hydroxy-6-
methyI-8-oxo-N-[4-(trifluoromethyl)-2-[6-
(trifluoromethyl)pyrimidin-4-yl]phenyl]-
6,7-diazaspiro[4.5]dec-9-erie-9-
carboxamide 

32% 

[1629] 
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[Table 44-5] 

333 

r 

j—Xfl °r 
5-[2,3-Difluoro-4-[[10-hydroxy-6-methyl-
8-oxo-9-[[4-(trifluoromethyI)-2-[6-
(trifluoromethyl)pyrimidin-4-
y 1] phenyl] carb amoy 1] -6,7 -
diazaspiro[4.5]dec-9-en-7-
yllmethyllphenoxylpentanoic acid 

8% 

345 

6-[[2,3-Difluoro-4-[2-[(2S)-2-
(methoxymethyl)pyrrolidin-1 -
yl]ethoxy]phenyl]methyl]-9-hydroxy-5-
methyl-7-oxo-N-[4-(trifluoromethyl)-2-[6-
(trifluoromethyl)pyrimidin-4-yl]phenyl]-
5,6-diazaspiro[3.5]non-8-ene-8-
carboxamide 

19% 

410 

7-[[2,3-Difluoro-4-[2-[methyl(oxetan-3-
yl)amino]ethoxy]phenyl]methyl]-10-
hydroxy-6-methyl-8-oxo-N-[4-
(trifluoromethyl)-2-[6-
(trifluoromethyl)pyrimidin-4-yl]phenyl]-
6,7-diazaspiro[4.5]dec-9-ene-9-
carboxamide 

25% 

[1630] Test Example 6: Suppressive effect on rise in serum phosphorus concentration of 

adenine-induced renal failure rat 

Each adenine-induced renal failure rat was prepared in the same way as in Test 

Example 5. Each test compound was mixed at a ratio of 0.05% of mass concentration with 

feed. The animal was fed with a given amount of the feed for 8 days. A group given feed 

non-supplemented with a test compound was used as a reference pathological group, and an 

adenine-unadministered group given feed non-supplemented with a test compound was used 

as a normal group. 8 days after the start of administration of the test compound, blood was 

collected from the jugular vein, and serum was collected. Serum phosphorus concentrations 

were measured by the Fiske-Subbarow method. The rate of suppression of a rise in serum 

phosphorus concentration was determined according to the following expression: 

[1631] Rate (%) of suppression of a rise in serum phosphorus concentration = (1 - [(Serum 

phosphorus concentration of the test compound-treated pathological group) - (Serum 

phosphorus concentration of the normal group)] / [(Serum phosphorus concentration of the 

reference pathological group) - (Serum phosphorus concentration of the normal group)]) x 

100 
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As a result, each test compound was confirmed to have a suppressive effect on a rise 

in serum phosphorus concentration. Table 45 shows the rate (%) of suppression of a rise in 

serum phosphorus concentration by each test compound. 

[1632] [Table 45] 

Example 
No. Structural formula Compound name 

Rate of 
inhibition 
(%) 

414 

7-(4-(3-(DimethyIamino)-2,2-
dimethylpropoxy)-2,3-difluorobenzyl)-10-
hydroxy-6-methyl-8-oxo-N-(4-
(trifluoromethyl>2-(6-
(trifluoromethyl)pyrimidin-4-yl)phenyl)-
6,7-diazaspiro[4.5]dec-9-ene-9-
carboxamide 

37% 

416 

6-[[2,3-Difluoro-4-[l-(2-
methoxyethyi)azetidin-3 -
yl]oxyphenyl]methyl]-9-hydroxy-5-
methyl-7-oxo-N-[4-(trifluoromethyl)-2-[6-
(trifluoromethyl)pyrimidin-4-yl]phenyl]-
5,6-diazaspiro[3.5]non-8-ene-8-
carboxamide 

38% 

418 

7-[[2,3-Difluoro-4-[4-[methyl-
[(2S,3R,4R,5R)-2,3,4,5,6-
pentahydroxyhexyl]amino]-4-
oxobutoxy]phenyl]methyl]-10-hydroxy-6-
methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6-
(trifluoromethyI)pyrimidin-4-yl]phenyl]-
6,7-diazaspiro[4.5]dec-9-ene-9-
carboxamide 

38% 
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CLAIMS 

1. A compound represented by the formula (I) or a salt thereof, or a solvate of the 

compound or the salt: 

[Formula 1] 
OH O 

R" (i) 

wherein R1, R4, and R5 are as defined in any one of the following (1) to (3): 

(1) R1 is a hydrogen atom or CMO alkyl; 

R4 is a hydrogen atom, CM alkyl optionally substituted with one or more 

substituents Rf, Cg-io aryl optionally substituted with one or more substituents Rg, (Cj.6 

alkyl)carbonyl, (C6-io aryl)carbonyl, a group -C(0)NR37R38, C3.7 cycloalkyl, or 5- to 8-

membered heterocycloalkyl; and 

R5 is a hydrogen atom or CM alkyl; 

(2) R1 and R5 together with the carbon atom to which they are attached form a C3.6 

saturated carbocyclic ring; and 

R4 is as defined above; and 

(3) R1 is a hydrogen atom or linear CMO alkyl; 

R4 and R5 together with the carbon atom and the nitrogen atom to which they are 

attached form a 5- to 8-membered saturated heterocyclic ring, wherein the saturated 

heterocyclic ring is optionally substituted with one or more substituents R2; 

R3 is CMO alkyl optionally substituted with one or more substituents Rh, or R3 is CM 

alkyl substituted with Re; 

R andR are each independently selected from a hydrogen atom and C1-3 alkyl; 
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each R2 is independently selected from C1.5 alkyl and a halogen atom; and/or 

two or more substituents R on the 5- to 8-membered saturated heterocyclic ring 

may together form C1-5 alkylene that links the ring atoms to which they are attached; 

each Rh is independently selected from a halogen atom, (CM a!koxy)carbonyl, and a 

group -(0(CH2)a)b-CM alkoxy, wherein a is an integer selected from 2 to 4, and b is an 

integer selected from 1 to 4; 

Re is C6-10 aryl optionally substituted with one or more substituents Ra, or 5- to 10-

membered heteroaryl optionally substituted with one or more substituents Ra; 

each Rf is independently selected from a halogen atom, hydroxy, cyano, carboxy, 

(Ci-6 alkoxy)carbonyl, Cue alkoxy, and C6-10 aryl optionally substituted with one or more 

substituents Rg; 

each Rg is independently selected from a halogen atom, Ci-6 alkyl, C2-6 alkynyl, and 

Ci-6 alkoxy, wherein the alkyl, alkynyl, and alkoxy groups are each optionally substituted 

with one or more substituents selected from hydroxy and cyano; 

each Ra is independently selected from a halogen atom, hydroxy, nitro, cyano, (CM 

alkoxy)carbonyl, 3- to 10-membered heterocycloalkyloxy (the heterocycloalkyloxy group is 

optionally substituted with optionally CM alkoxy-substituted CM alkyl), CMO alkyl 

optionally substituted with one or more substituents R10, C2-10 alkenyl optionally substituted 

with one or more substituents R15, C2-io alkynyl optionally substituted with one or more 

substituents R11, C1-8 alkoxy optionally substituted with one or more substituents R12, CM 

alkylthio optionally substituted with one or more substituents R13, a group -(0(CH2)qi)q2-

NR41R42 (wherein ql is an integer selected from 1 to 4, and q2 is an integer selected from 2 to 

6), a group -(0(CH2)ri)r2-C(0)NR43R44 (wherein rl is an integer selected from 1 to 4, and r2 

is an integer selected from 1 to 4), a group -(0(CH2)SI)S2-NR45-C(0)R46 (wherein si and s2 

are each independently an integer selected from 2 to 4), a group -C(0)NR47R48, pyridinyl, 

pyrrolyl, a group -NR49R50, and a group -(0(CH2)yi)y2-0-CH2-C(0)NR51R52 (wherein yl is 

an integer selected from 1 to 4, and yl is an integer selected from 1 to 4); 

R10, R11, R12, R13, and R15 are each independently selected from a halogen atom, 
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hydroxy, carboxy, Ci.g alkoxy optionally substituted with one or more hydroxy groups, (CM 

alkoxy)Ci.6 alkoxy, (CM alkoxy)carbonyl, a group -(O(CH2)0)P-OH (wherein 0 and p are 

each independently an integer selected from 2 to 4), C3.6 cycloalkyl optionally substituted 

with one or more hydroxy groups, 3- to 10-membered heterocycloalkyl, 5- to 10-membered 

heteroaryl, and a group -NR39R40, wherein the 3- to 10-membered heterocycloalkyl group is 

optionally substituted with one or more substituents selected from oxo, a halogen atom, CM 

alkyl (wherein the alkyl group is optionally substituted with one or more hydroxy groups), 

(CM alkoxy)Ci-4 alkyl (wherein the alkoxy moiety is optionally substituted with one or more 

hydroxy groups), CM alkoxy, (CM aIkoxy)carbonyl, CM alkylthio, mprpholino, (C1.3 

alkyl)sulfonyl, and -C(0)NR53R54; 

Ar1 is Cfi .10 aryl or 5- to 10-membered heteroaryl, wherein the aryl and heteroaryl 

groups are each optionally substituted with one to three substituents selected from Rb, Rc, 

and Rd; 

Rb, Rc, and Rd are each independently selected from optionally CM alkoxy-

substituted C1.5 alkoxy, a halogen atom, CMO alkyl optionally substituted with one or more 

halogen atoms, a group -SF5, cyano, hydroxy, 5- to 10-membered heterocycloalkyl optionally 

substituted with one or more substituents R14, C6-10 aryl optionally substituted with one or 

more substituents R14, and 5- to 10-membered heteroaryl optionally substituted with one or 

more substituents R14; 

each R14 is independently selected from a halogen atom, oxo, cyano, nitro, CM alkyl 

optionally substituted with one or more halogen atoms, CM alkoxy optionally substituted 

with one or more halogen atoms, (Cj.6 alkoxy)carbonyl, a group -NR27R28, a 

group -SC>2NR35R36, CM alkylthio, and 5- to 10-membered heterocycloalkyl; 
AM AA 

R and R are each independently selected from a hydrogen atom and CM alkyl 

optionally substituted with (CM alkoxy)carbonyl; 

R and R are each independently selected from a hydrogen atom and CM alkyl; 

R39 is a hydrogen atom, or optionally C1.6 alkoxy-substituted Cj^ alkyl; 

R40 is a hydrogen atom, optionally CM alkoxy-substituted Ci-6 alkyl, ((CM 



-398-

alkoxy)carbonyl)Ci-6 alkyl, hydroxy-substituted Cj-e alkyl, a group -(CH2)U-NR55R56 

(wherein u is an integer selected from 1 to 4), a group -CH((CH2)VICOOR57)-(CH2)V2-

COOR57 (wherein vl is an integer selected from 0 to 2, and v2 is an integer selected from 1 

to 3), a group -(CH2)W-S03H (wherein w is an integer selected from 1 to 4), a group -(CH2)xi-

CH(C00H)-(CH2)X2-S03H (wherein xl is an integer selected from 0 to 2, and x2 is an 

integer selected from 1 to 3), 3- to 6-membered oxacycloalkyl, or a group -(CH2)ti-0-(CH2)t2-

C(0)NRS8R59 (wherein tl and t2 are each independently an integer selected from 1 to 3); 

R41 is a hydrogen atom or C1-3 alkyl; 

R42 is C1.8 alkyl substituted with one or more hydroxy groups, or (C1.3 alkoxy)Ci-4 

alkyl; 

R43 is a hydrogen atom or C1.3 alkyl; 

R44 is C1.8 alkyl substituted with one or more hydroxy groups, or 

R43 and R44 together with the nitrogen atom to which they are attached may form 

morpholino; 

R45 is a hydrogen atom or C1.3 alkyl; 

R46 is Ci-6 alkyl substituted with one or more hydroxy groups; 

R47 is C1-3 alkyl; 

R48 is (C1-3 alkoxy)Ci_4 alkyl; 

R49 is a hydrogen atom and CM alkyl; 

R50 is -(CH2)Z-NR60R61 (Z is an integer selected from 1 to 4, R60 is a hydrogen atom 

or CM alkyl, and R61 is (C1.3 alkoxy)Ci_4 alkyl, or R60 and R61 together with the nitrogen 

atom to which they are attached may form morpholino); 

R51 is a hydrogen atom or CM alkyl; 

R52 is C1-8 alkyl substituted with one or more hydroxy groups; 

R53 and R54 are each independently selected from a hydrogen atom and CM alkyl; 

R55 is a hydrogen atom or CM alkyl; 

R56 is (CM alkyl)carbonyl; 

R57 is a hydrogen atom or CM alkyl; 
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R58 is a hydrogen atom or C1.3 alkyl; and 

R59 is Cj-8 alkyl substituted with one or more hydroxy groups. 

2. The compound according to claim 1 or a salt thereof, or a solvate of the compound 

or the salt, wherein 

each Ra is independently selected from a halogen atom, hydroxy, nitro, cyano, (CM 

alkoxy)carbonyl, 3- to 10-membered heterocycloalkyloxy, CMO alkyl optionally substituted 

with one or more substituents R10, C2-io alkenyl optionally substituted with one or more 

substituents R15, C2-10 alkynyl optionally substituted with one or more substituents R11, Ci.g 

alkoxy optionally substituted with one or more substituents R12, and CM alkylthio optionally 

substituted with one or more substituents R13; 

R10, Rn, R12, R13, and R15 are each independently selected from a halogen atom, 

hydroxy, carboxy, Ci^ alkoxy optionally substituted with one or more hydroxy groups, (C^ 

alkoxy)carbonyl, a group -(0(CH2)0)P-OH (wherein 0 and p are each independently an 

integer selected from 2 to 4), C3.6 cycloalkyl optionally substituted with one or more hydroxy 

groups, 3- to 10-membered heterocycloalkyl, 5- to 10-membered heteroaryl, and a 

group -NR39R40, wherein the 3- to 10-membered heterocycloalkyl group is optionally 

substituted with one or more substituents selected from oxo, a halogen atom, and CM alkyl 

(wherein the alkyl group is optionally substituted with one or more hydroxy groups); and 

R39 and R40 are each independently selected from a hydrogen atom and optionally 

Cj.6 alkoxy-substituted Cj.6 alkyl. 

3. The compound according to claim lor 2 or a salt thereof, or a solvate of the 

compound or the salt, wherein 

Rb is optionally CM alkoxy-substituted C1-5 alkoxy or a halogen atom; 

Rc is a halogen atom, CMO alkyl optionally substituted with one or more halogen 

atoms, or a group -SF5; and 

Rd is cyano, hydroxy, a halogen atom, CM alkyl optionally substituted with one or 

more halogen atoms, 5- to 10-membered heterocycloalkyl optionally substituted with one or 

more substituents R14, C6-10 aryl optionally substituted with one or more substituents R14, or 
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5- to 10-membered heteroaryl optionally substituted with one or more substituents R14. 

4. The compound according to any one of claims 1 to 3 or a salt thereof, or a solvate of 

the compound or the salt, wherein 

each Ra is independently selected from a halogen atom, nitro, cyano, (CM 

alkoxy)carbonyl, 3- to 6-membered heterocycloalkyloxy (the heterocycloalkyloxy group is 

optionally substituted with optionally CM alkoxy-substituted CM alkyl), CMO alkyl 

optionally substituted with one or more substituents R10, C2-10 alkynyl optionally substituted 

with one or more substituents R11, Ci.g alkoxy optionally substituted with one or more 

substituents R12, CM alkylthio optionally substituted with one or more substituents R13, a 

group -(0(CH2)q])q2-NR4IR42, a group -(©(CH^-C^NR^R44, a group -(0(CH2)sl)s2-

NR45-C(0)R46, a group -C(0)NR47R48, pyridinyl, pyrrolyl, a group -NR49R50, and a 

group -(0(CH2)yi)y2-0-CH2-NR51R52; 

R10 is carboxy, 3- to 6-membered heterocycloalkyl, Ci-6 alkoxy optionally 

substituted with one or more hydroxy groups, or a group -(0(CH2)0)p-OH; 

R11 is hydroxy, carboxy, 5- or 6-membered heterocycloalkyl optionally substituted 

with one or more oxo groups, C1.6 alkoxy optionally substituted with one or more hydroxy 

groups, a group -(O(CH2)0)p-OH, C3-6 cycloalkyl optionally substituted with one or more 

hydroxy groups, or a group -NR39R40; 

R12 is a halogen atom, hydroxy, carboxy, Ci-6 alkoxy optionally substituted with one 

or more hydroxy groups, (CM alkoxy)Cj.6 alkoxy, (C1.3 alkoxy)carbonyl, 3- to 6-membered 

heterocycloalkyl, 5- or 6-membered heteroaryl, or a group -NR39R40, wherein the 3- to 6-

membered heterocycloalkyl group is optionally substituted with one or more substituents 

selected from oxo, a halogen atom, CM alkyl (wherein the alkyl group is optionally 

substituted with one or more hydroxy groups), (CM alkoxy)Ci4 alkyl (wherein the alkoxy 

moiety is optionally substituted with one or more hydroxy groups), CM alkoxy, (CM 

alkoxy)carbonyl, CM alkylthio, morpholino, (Ci_3 alkyl)sulfonyl, and -C(0)NR53R54; 

R13 is 5- or 6-membered heterocycloalkyl; and 

0 and p are each independently an integer selected from 2 to 4. 
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5. The compound according to any one of claims 1 to 4 or a salt thereof, or a solvate of 

the compound or the salt, wherein 

each Ra is independently selected from a halogen atom, nitro, cyano, (CM 

alkoxy)carbonyl, 3- to 6-membered heterocycloalkyloxy, CMO alkyl optionally substituted 

with one or more substituents R10, C2-10 alkynyl optionally substituted with one or more 
11 1 substituents R , Ci.g alkoxy optionally substituted with one or more substituents R , and 

CM alkylthio optionally substituted with one or more substituents R13; 

each R10 is independently selected from carboxy, 3- to 6-membered heterocycloalkyl, 

Ci-6 alkoxy optionally substituted with one or more hydroxy groups, and a 

group -(0(CH2)0)p-0H; 

each R11 is independently selected from hydroxy, carboxy, 5- or 6-membered 

heterocycloalkyl optionally substituted with one or more oxo groups, Cj.6 alkoxy optionally 

substituted with one or more hydroxy groups, a group -(O(CH2)0)p-OH, and C3-6 cycloalkyl 

optionally substituted with one or more hydroxy groups; 
10 each R is independently selected from a halogen atom, hydroxy, Ci-6 alkoxy 

optionally substituted with one or more hydroxy groups, (C1-3 alkoxy)carbonyl, 3- to 6-

membered heterocycloalkyl, 5- or 6-membered heteroaryl, and a group -NR39R40; 

R13 is 5- or 6-membered heterocycloalkyl; and 

0 and p are each independently an integer selected from 2 to 4. 

6. The compound according to any one of claims 1 to 4 or a salt thereof, or a solvate of 

the compound or the salt, wherein 

each Ra is selected from a halogen atom, hydroxy, nitro, cyano, Cj-6 alkyl, 

(carboxy)Ci.g alkyl, (morpholino)CM alkyl, [HO-((CH2)0O)P]CI.6 alkyl, (Cj.6 alkoxy)Ci_8 

alkyl optionally substituted with one or more hydroxy groups, Cw alkoxy optionally 

substituted with one or more halogen atoms, [N-((CI-3 alkoxy)CM alkyl)-N-(Ci-3 

alkyl)amino]CM alkoxy, C1.6 alkoxy substituted with one or more hydroxy groups, ((C1-3 

.alkoxy)carbonyl)Ci.3.alkoxy, (Ci-6 alkoxy)Ci.g.alkoxy optionally-substituted with one or 

more hydroxy groups, (C1.3 alkoxy(CM alkoxy))CM alkoxy, (carboxy)Ci_g alkoxy, (3- to 6-
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membered heterocycloalkyl)Ci.6 alkoxy (the heterocycloalkyl moiety is optionally substituted 

with one or more substituents selected from oxo, a halogen atom, Ci^alkyl (the alkyl is 

optionally substituted with one or more hydroxy groups), CM alkoxyCM alkyl (the alkoxy 

moiety is optionally substituted with one or more hydroxyl groups), CM alkoxy, (CM 

alkoxy)carbonyl, CM alkylthio, morpholino, (C1.3 alkyl)sulfonyl, and (di(Ci_3 

alkyl)amino)carbonyl), CM alkoxy substituted with a group -NH-CH((CH2)VICOOR57)-

(CH2)V2-COOR57, [N-(3- to 6-membered oxacycloalkyl)-N-(Ci_3 alkyl)amino]CM alkoxy, 

[N,N-di((hydroxy)CM alkyl)-amino]CM alkoxy, [N-((Q-3 alkoxy)carbonyl)Ci.3 alkyl-N-

(C1.3 alkyl)amino]CM alkoxy, (pyridinyl)CM alkoxy, (pyrimidinyl)CM alkoxy, (1,2,4-

triazolyl)CM alkoxy, [N-(hydroxy)CM alkyl-N-(Ci-3 alkyl)amino]CM alkoxy, [N,N-di((Cj.3 

alkoxy)CM alky 1)amino]C 1.6 alkoxy, [N,N-di(Ci-3 alkyl)amino]Ci-6 alkoxy, |TSf-[N-(Ci-

4alkyl)carbonyl-N-(Ci.3alkyl)amino]CMalkyl-N-(Ci.3 alkyl) amino]CM alkoxy, [N-[N-

(CMalkyl)carbonyl-amino]CMalkyl-N-(Ci-3 alkyl) amino]CM alkoxy, a group -(0(CH2)ri)r2-

C(0)NR43R44, a group -(0(CH2)qi)q2-NR41R42, CM alkoxy substituted with a group -NH-

(CH2)W-S03H, CM alkoxy substituted with a group -NH-(CH2)XI-CH(C00H)-(CH2)X2-S03H, 

a group -(0(CH2)SI)S2-NR45-C(0)R46, a group -C(0)NR47R48, pyridinyl, a group -NR49R50, a 

group -(0(CH2)yi)y2-0-CH2-C(0)NR51R52, (carboxy)C2-6 alkynyl, (3- to 6-membered 

heterocycloalkyl)C2.6 alkynyl optionally substituted with one or more oxo groups, C2-8 

alkynyl optionally substituted with one or more hydroxy groups, [HO-((CH2)0O)p]C2-8 

alkynyl, (C14 alkoxy)C2-8 alkynyl optionally substituted with one or more hydroxy groups, 

(C3.6 cycloalkyl)C2-6 alkynyl optionally substituted with one or more hydroxy groups, [N-

((C1-3 alkoxy)CM alkyl)-N-(Ci-3 alkyl)amino]C2-6 alkynyl, (C1.3 alkoxy)carbonyl, 

(morpholino)CM alkylthio optionally substituted with one or more oxo groups, 3- to 6-

membered oxacycloalkyloxy, and 4- to 6-membered nitrogen containing heterocycloalkyloxy 

(the nitrogen containing heterocycloalkyl moiety is optionally substituted with one 

substituent selected from (C1.3 alkoxy)CM alkyl and C1.3 alkyl). 

7. The compound according to any one of claims 1 to 6 or a salt thereof, or a solvate of 

the compound or the salt, wherein 
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each Ra is independently selected from a halogen atom, hydroxy, cyano, Cj.6 alkyl, 

(carboxy)Ci-8 alkyl, (morpholino)CM alkyl, (Ci_6 alkoxy)Ci-g alkyl substituted with one or 

more hydroxy groups, Ci-6 alkoxy optionally substituted with one or more halogen atoms, 

[N-((CI-3 alkoxy)Ci-4 alkyl)-N-(Ci-3 alkyl)amino]Ci-4 alkoxy, (morpholino)Ci-6 alkoxy (the 

morpholino moiety may be substituted with one or two substituents selected from oxo and 

Cj_3 alkyl), (Cj.6 alkoxy)Ci-8 alkoxy optionally substituted with one or more hydroxy groups, 

(C1-3 alkoxy(CM alkoxy))Ci-4 alkoxy, (carboxy)Ci-8 alkoxy, (pyrrolidinyl)CM alkoxy (the 

pyrrolidinyl moiety is optionally substituted with (C1-3 alkyl)CM alkoxy), CM alkoxy 

substituted with a group -NH-CH((CH2)viCOOR57)-(CH2)v2-COORS7, [N-(oxetanyl)-N-(Ci_3 

alkyl)amino]CM alkoxy, [N,N-di(Ci_3 alkyl)amino]Ci_6 alkoxy, a group -(0(CH2)ri)r2-

C(0)NR43R44, a group -(0(CH2)qi)q2-NR41R42, CM alkoxy substituted with a group -NH-

(CH2)w-S03H, CM alkoxy substituted with a group -NH-(CH2)xi-CH(C00H)-(CH2)x2-S03H, 

(carboxy)C2-6 alkynyl, (morpholino)C2-6 alkynyl, C2_8 alkynyl optionally substituted with one 

or more hydroxy groups, [HO-((CH2)oO)p]C2-8 alkynyl, (Ci-6 alkoxy)C2-8 alkynyl substituted 

with one or more hydroxy groups, and (C1.3 alkoxy)carbonyl. 

8. The compound according to any one of claims 1 to 7 or a salt thereof, or a solvate of 

the compound or the salt, wherein Ra is independently selected from a halogen atom, 

hydroxy, cyano, C1-3 alkyl, (carboxy)Ci.8 alkyl, (C1.6 aIkoxy)Ci_g alkyl substituted with one 

or more hydroxy groups, C1-3 alkoxy optionally substituted with one or more halogen atoms, 

[N-((CI-3 alkoxy)Ci-4 alkyl)-N-(Ci_3 alkyl)amino]CM alkoxy, (morpholino)Ci.e alkoxy, (Ci.g 

alkoxy)Ci-8 alkoxy substituted with one or more hydroxy groups, (carboxy)C2-6 alkynyl, 

(morpholino)C2-6 alkynyl, C2.8 alkynyl optionally substituted with one or more hydroxy 

groups, [HO-((CH2)QO)P]C2-8 alkynyl, (Ci_6 alkoxy)C2-8 alkynyl substituted with one or more 

hydroxy groups, and (C1.3 alkoxy)carbonyl. 

9. The compound according to any one of claims 1 to 8 or a salt thereof, or a solvate of 

the compound or the salt, wherein R3 is methyl substituted with Re. 

10. The compound according to any one of claims 1 to 9 or a salt thereof, or a solvate of 

the compound or the salt, wherein R3 is benzyl optionally substituted with one to three 
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substituents Ra on the benzene ring. 

11. The compound according to anyone of claims 1 to 5, 9, and 10 or a salt thereof, or a 

solvate of the compound or the salt, wherein 

Re is phenyl optionally substituted with one to three substituents Ra; 

the one to three substituents Ra are one substituent selected from Ri, Rj, and Rk, two 

substituents selected from combinations of Ri and Rj, Ri and Rk, and Rj and Rk, or three 

substituents Ri, Rj, and Rk; 

Ri is a halogen atom or C1.3 alkoxy; 

Rj is a halogen atom, nitro, or cyano; and 

Rk is hydroxy, a halogen atom, (CM alkoxy)carbonyl, 5- to 10-membered 

heterocycloalkyloxy (the heterocycloalkyloxy group is optionally substituted with optionally 

CM alkoxy-substituted CM alkyl), CMO alkyl optionally substituted with one or more 

substituents R10, C2-io alkenyl optionally substituted with one or more substituents R15, C2-10 

alkynyl optionally substituted with one or more substituents R11, Cj.g alkoxy optionally 

substituted with one or more substituents R , CM alkylthio optionally substituted with one or 

more substituents R13, a group -(0(CH2)qi)q2-NR41R42, a group -(OCCHj^Orz-C^NR^R44, a 

group -(0(CH2)si)S2-NR45-C(0)R46, a group -C(0)NR47R48, pyridinyl, pyrrolyl, a 

group -NR49R50, or a group -(0(CH2)yi)y2-0-CH2-C(0)NR51R52. 

12. The compound according to any one of claims 1 to 5, and 9 to 11 or a salt thereof, or 

a solvate of the compound or the salt, wherein 

Re is phenyl optionally substituted with one to three substituents Ra; 

the one to three substituents Ra are one substituent selected from Ri, Rj, and Rk, two 

substituents selected from combinations of Ri and Rj, Ri and Rk, and Rj and Rk, or three 

substituents Ri, Rj, and Rk; 

Ri is a halogen atom or C1.3 alkoxy; 

Rj is a halogen atom, nitro, or cyano; and 

Rk is hydroxy, a halogen atom, (CM alkoxy)carbonyl, 5- to 10-membered 

heterocycloalkyloxy, CMO alkyl optionally substituted with one or more substituents R10, 
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C2-10 alkenyl optionally substituted with one or more substituents R15, C2-10 alkynyl 

optionally substituted with one or more substituents R11, Cu alkoxy optionally substituted 

with one or more substituents R , or CM alkylthio optionally substituted with one or more 

substituents R13. 

13. The compound according to claim 11 or a salt thereof, or a solvate of the compound 

or the salt, wherein 

Rk is a halogen atom, hydroxy, Ci_6 alkyl, (carboxy)Ci_8 alkyl, (morpholino)CM 

alkyl, [H0-((CH2)00)P]CI.6 alkyl, (Ci-g alkoxy)Ci.8 alkyl optionally substituted with one or 

more hydroxy groups, Cue alkoxy optionally substituted with one or more halogen atoms, 

[N-((CI-3 alkoxy)CM alkyl)-N-(Ci_3 alkyl)amino]CM alkoxy, C].6 alkoxy substituted with 

one or more hydroxy groups, ((C1.3 alkoxy)carbonyl)Ci.3 alkoxy, (Ci-e alkoxy)Ci.8 alkoxy 

optionally substituted with one or more hydroxy groups, (Cj-3 alkoxy(CM alkoxy))CM 

alkoxy, (carboxy)Ci.g alkoxy, (3- to 6-membered heterocycloalkyl)Ci-6 alkoxy (the 

heterocycloalkyl moiety conrtains one to three heteroatoms selected from 0 and N and is 

optionally substituted with one or more substituents selected from oxo, a halogen atom, CM 

alkyl (the alkyl is optionally substitutied with one or more hydroxy groups), (CM alkoxy)CM 

alkyl (the alkoxy moiety is optionally substituted with one or more hydroxy groups), CM 

alkoxy, (CM alkoxy)carbonyl, CM alkylthio, morpholino, (C1-3 alkyl)sulfonyl and (di(Ci_3 

alkyl)amino)carbonyl), CM alkoxy substituted with a group -NH-CH((CH2)VICOOR57)-

(CH2)V2-COOR57, [N-(3- to 6-membered oxacycloalkyl)-N-(Ci-3 alkyl)amino]CM alkoxy, 

[N,N-di((hydroxy)CM alkyl)-amino]CM alkoxy, [N-((CJ.3 alkoxy)carbonyl)Ci.3 alkyl-N-

(C1-3 alkyl)amino]CM alkoxy, (pyridinyl)CM alkoxy, (pyrimidinyl)CMalkoxy, (1,2,4-

triazolyl)CM alkoxy, [N-(hydroxy)CM a!kyl-N-(Ci_3 alkyl)amino]CM alkoxy, [N,N-di(Ci.3 

alkoxy(Ci-3 alkyl))amino]Ci_6 alkoxy, [N,N-di(Ci.3 alkyI)amino]Ci^ alkoxy, [N-[N-(CM 

alkyl)carbonyl-N-(Ci.3 alkyl)amino]CM aIkyl-N-(Ci-3 alkyl)amino]CM alkoxy, [N-[N-(CM 

alkyl)carbonyl-amino]CM alkyl-N-(Ci-3 alkyl)amino]CM alkoxy, a group -(0(CH2)ri)r2-

C(0)NR43R44, a group -(0(CH2)qi)q2-NR41R42, CM alkoxy substituted with a group -NH-

(CH2)W-S03H, CM alkoxy substituted with a group -NH-(CH2)XI-CH(C00H)-(CH2)X2-S03H, 
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a group -(0(CH2)SI)S2-NR45-C(0)R46, a group -C(0)NR47R48, pyridinyl, a group -NR49R50, a 

group -(0(CH2)yi)y2-0-CH2-C(0)NR51R52, (carboxy)C2-8 alkynyl, (3- to 6-membered 

heterocycloalkyl)C2-6 alkynyl optionally substituted with one or more oxo groups, C2-8 

alkynyl optionally substituted with one or more hydroxy groups, [H0-((CH2)00)p]C2-8 

alkynyl, (Q.6 alkoxy)C2-s alkynyl optionally substituted with one or more hydroxy groups, 

(C3-6 cycloalkyl)C2-6 alkynyl optionally substituted with one or more hydroxy groups, [N-

((Ci_3 alkoxyJCM alkyl)-N-(Ci.3 alkyl)amino]C2-6 alkynyl, (C1.3 alkoxy)carbonyl, 

(morpholino)Ci-4 alkylthio, 3- to 6-membered oxacycloalkyloxy, or 3- to 6-membered 

nitrogen containing heterocycloalkyloxy (the heterocycloalkyl moiety is optionally 

substituted with one substituent selected from (C1-3 alkoxy)Ci-4 alkyl and C1-3 alkyl). 

14. The compound according to claim 11 or 13 or a salt thereof, or a solvate of the 

compound or the salt, wherein 

Rk is hydroxy, a halogen atom, Ci_6 alkyl, (carboxy)Ci_g alkyl, (morpholino)CM 

alkyl, (C1.6 alkoxy)Ci-8 alkyl substituted with one or more hydroxy groups, Ci_6 alkoxy 

optionally substituted with one or more halogen atoms, [N-((CI-3 alkoxy)Ci-4 alkyl)-N-(Cj.3 

alkyl)amino]Ci-4 alkoxy, (morpholino)Ci-6 alkoxy, (Ci-6 alkoxy)Ci_8 alkoxy optionally 

substituted with one or more hydroxy groups, (C1.3 alkoxy(Ci-4 alkoxy))Ci-4 alkoxy, 

(carboxy)Ci.8 alkoxy, (pyrrolidinyl)CM alkoxy (the pyrrolidinyl moiety is substituted with 

(C1.3 alkyl)CM alkoxy), CM alkoxy substituted with a group -NH-CH((CH2)viCOOR57)-

(CH2)V2-COOR57, [N-(oxetanyl)-N-(Ci.3 alkyl)amino]CM alkoxy, [N,N-di(Ci.3 

alkyl)amino]Ci_6 alkoxy, a group -(0(CH2)ri)r2-C(0)NR43R44, a group -(0(CH2)qi)q2-NR41R42, 

CM alkoxy substituted with a group -NH-(CH2)w-S03H, CM alkoxy substituted with a group 

-NH-(CH2)XI-CH(C00H)-(CH2)X2-S03H, (carboxy)C2-8 alkynyl, (morpholino)C2.6 alkynyl, 

C2-8 alkynyl optionally substituted with one or more hydroxy groups, [HO-((CH2)0O)p]C2-8 

alkynyl, (Cj.6 aIkoxy)C2-8 alkynyl substituted with one or more hydroxy groups, or (C1.3 

alkoxy)carbonyl. 

15. The compound according to any one of claims 11 to 14 or a salt thereof, or a solvate 

of the compound or the salt, wherein 
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Rk is hydroxy, a halogen atom, Ci.6 alkyl, (carboxy)Ci.s alkyl, (Cj.6 alkoxy)Ci^ 

alkyl substituted with one or more hydroxy groups, C1.3 alkoxy optionally substituted with 

one or more halogen atoms, [N-((Q.3 alkoxy)CM alkyl)-N-(Ci-3 alkyl)amino]CM alkoxy, 

(morpholino)Ci.6 alkoxy, (Cj.6 alkoxy)Ci.g alkoxy substituted with one or more hydroxy 

groups, (carboxy)C2-8 alkynyl, (morpholino)C2-6 alkynyl, C2-8 alkynyl optionally substituted 

with one or more hydroxy groups, [HO-((CH2)0O)p]C2.8 alkynyl, (Ci-6 alkoxy)C2-8 alkynyl 

substituted with one or more hydroxy groups, or (C1-3 alkoxy)carbonyl. 

16. The compound according to any one of claims 1 to 15 or a salt thereof, or a solvate 

of the compound or the salt, wherein 

R1, R4, and R5 are as defined in any one of the following (1) to (3): 

(1) R1 is a hydrogen atom or Cj^ alkyl; 

R4 is CM alkyl optionally substituted with one or more halogen atom(s), or phenyl; 

and 

R5 is a hydrogen atom or CM alkyl; 

(2) R1 and R5 together with the carbon atom to which they are attached form a C3.6 

saturated carbocyclic ring; and 

R4 is as defined above; and 

(3) R1 is a hydrogen atom or linear Ci-6 alkyl; and 

R4 and R5 together with the carbon atom and the nitrogen atom to which they are 

attached form a 5- to 8-membered saturated heterocyclic ring. 

17. The compound according to any one of claims 1,2,4, 6,1,9,10 and 16 or a salt 

thereof, or a solvate of the compound or the salt, wherein 

R1, R4, and R5 are as defined in the following (1) or (2): 

(1) R1 is Ci-6 alkyl; 

R4 is optionally halogen atom-substituted CM alkyl or phenyl; and 

R5 is a hydrogen atom or CM alkyl; or 

(2) R1 and R5 together with the carbon atom to which they are attached form a C3.6 

saturated carbocyclic ring; and 
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R4 is as defined above; 

R3 is CM alkyl substituted with Re; 

Re is phenyl optionally substituted with one or more substituents Ra; 

each Ra is independently selected from a halogen atom, optionally R1 ^substituted 

C2-6 alkynyl, and optionally Rl2-substituted alkoxy; 
11 R and R are each independently selected from 5- or 6-membered 

heterocycloalkyl and -NR39R40; 

R39 and R40 are each independently selected from hydrogen atom and optionally Ci-g 

alkoxy-substituted Ci^ alkyl; 

Ar1 is phenyl or 5- or 6-membered heteroaryl, wherein the phenyl and heteroaryl 

groups are each optionally substituted with one to three substituents selected from Rb, Rc, 

and Rd; 

Rb, Rc, and Rd are each independently selected from a halogen atom, CM alkyl 

optionally substituted with one or more halogen atoms, phenyl optionally substituted with 

one or more substituents R14, and 5- or 6-membered heteroaryl optionally substituted with 

one or more substituents R14; and 

each R14 is independently selected from a halogen atom, cyano, CM alkyl optionally 

substituted with one or more halogen atoms, CM alkoxy, a group ~S02NR35R36 (wherein R35 

and R36 are each independently selected from CM alkyl), and CM alkylthio. 

18. The compound according to any one of claims 1 to 17 or a salt thereof, or a solvate 

of the compound or the salt, wherein 

Rb is a halogen atom; 

Rc is a halogen atom or CM alkyl optionally substituted with one or more halogen 

atoms; and 

Rd is a halogen atom, CM alkyl optionally substituted with one or more halogen 

atoms, phenyl optionally substituted with one or more substituents R14, or 5- or 6-membered 

heteroaryl optionally substituted with one or more substituents R14. 

19. The compound according to any one of claims 1 to 4, 9,10, and 16 to 18 or a salt 
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thereof, or a solvate of the compound or the salt, wherein 

Re is phenyl optionally substituted with one or more substituents Ra; 

R11 and R12 are each independently selected from morpholinyl and a 

group -NR39R40; 

R4 is optionally halogen atom-substituted CM alkyl or phenyl; 

Ar1 is phenyl, pyridinyl, or pyrimidinyl, wherein the phenyl, pyridinyl, and 

pyrimidinyl groups are each optionally substituted with one to three substituents selected 

from Rb, Rc, and Rd; 

Rb is a halogen atom; 

Rc is a halogen atom or CM alkyl optionally substituted with one or more halogen 

atoms; and 

Rd is a halogen atom, CM alkyl optionally substituted with one or more halogen 

atoms, phenyl, pyridinyl, or pyrimidinyl, wherein the phenyl, pyridinyl, and pyrimidinyl 

groups are each optionally substituted with one or more substituents R14. 

20. The compound according to any one of claims 1 to 4, 9 to 12 and 16 to 19 or a salt 

thereof, or a solvate of the compound or the salt, wherein 

Re is phenyl optionally substituted with one to three substituents Ra; 

the one to three substituents Ra are one substituent selected from Ri, Rj, and Rk, two 

substituents selected from combinations of Ri and Rj, Ri and Rk, and Rj and Rk, or three 

substituents Ri, Rj, and Rk; 

Ri is a halogen atom; 

Rj is a halogen atom; and 

Rk is hydroxy, C2-6 alkynyl optionally substituted with a substituent Rn, or Cw 

alkoxy optionally substituted with a substituent R12. 

21. The compound according to any one of claims 17 to 20, or a salt thereof, or a solvate 

of the compound or the salt, wherein R11 and R12 are each independently selected from 

morpholinyl, and [N-((methoxy)ethyl)-N-(methyl)amino]. 

22. The compound according to any one of claims 1, 2, 4, 5, 9, 10 and 16 or a salt 
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thereof, or a solvate of the compound or the salt, wherein 

R1 and R5 together with the carbon atom to which they are attached form a C3.6 

saturated carbocyclic ring; 

R4 is C1-4 alkyl; 

R3 is CM alkyl substituted with Re; 

Re is phenyl optionally substituted with one or more substituents Ra; 

each Ra is independently selected from a halogen atom and CM alkoxy optionally 

substituted with one or more substituents R12; 
1 0 each R is independently selected from 5- or 6-membered heterocycloalkyl 

and -NR39R40; 

R39 and R40 are each independently selected from a hydrogen atom, and optionally 

CM alkoxy-substituted CM alkyl; 

Ar1 is phenyl or 5- or 6-membered heteroaryl, wherein the phenyl and heteroaryl 

groups are each optionally substituted with one to three substituents selected from Rb, Rc, 

andRd; 

Rb, Rc, and Rd are each independently selected from a halogen atom, CM alkyl 

optionally substituted with one or more halogen atoms, and 5- or 6-membered heteroaryl 

optionally substituted with one or more substituents R14; and 

each R14 is independently selected from a halogen atom, cyano, CM alkyl optionally 

substituted with one or more halogen atoms, and CM alkylthio. 

23. The compound according to any one of claims 1 to 22 or a salt thereof, or a solvate 

of the compound or the salt, wherein 

Rb is a halogen atom; 

Rc is a halogen atom or CM alkyl optionally substituted with one or more halogen 

atoms; and 

Rd is a halogen atom or 5- or 6-membered heteroaryl optionally substituted with one 

or more substituents R14. 

24. The compound according to any one of claims 1 to 3, 9 to 12, 16, 22 and 23 or a salt 
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thereof, or a solvate of the compound or the salt, wherein 

Re is phenyl optionally substituted with one to three substituents Ra; 

the one to three substituents Ra are one substituent selected from Ri, Rj, and Rk, two 

substituents selected from combinations of Ri and Rj, Ri and Rk, and Rj and Rk, or three 

substituents Ri, Rj, and Rk; 

Ri and Rj are each independently a halogen atom; and 

Rk is C1-4 alkoxy optionally substituted with one or more substituents R12. 

25. The compound according to any one of claims 1 to 5, 9 to 12,16 to 18,20 and 22 to 

24 or a salt thereof, or a solvate of the compound or the salt, wherein 

Ar1 is phenyl or pyridinyl; 

Rd is pyridinyl or pyrimidinyl; 

R12 is selected from morpholinyl, [N-((methoxy)ethyl)-N-(methyl)aniiono], and 

[N,N-dimethylamino]. 

26. The compound according to any one of claims 1 to 25 or a salt thereof, or a solvate 

of the compound or the salt, wherein 

Ar1 is 4-(trifluoromethyl)-2-(6-methylthiopyridin-3-yl)phenyl, 4-(trifluoromethyl)-2-

(6-trifluoromethylpyridin-3-yl)phenyl, 4-(trifluoromethyl)-2-(4-trifluoromethylpyrimidin-5-

yl)phenyl, 4-(trifluoromethyl)-2-(6-trifluoromethylpyrimidin-4-yl)phenyl, 4-

(trifluoromethyl)-2-(6-cyano-5-methylpyrimidin-4-yl)phenyl, 4-(trifluoromethyl)-2-(2-

cyanopyridin-4-yl)phenyl, 4-chloro-2-(6-methylthiopyridin-3-yI)phenyl, 4-chloro-2-(6-

trifluoromethylpyridin-3-yl)phenyl, 4-chloro-2-(4-trifluoromethylpyrimidin-5-yl)phenyl, 4-

chloro-2-(6-cyano-5-methylpyrimidin-4-yl)phenyl, 4-chloro-2-(6-trifluoromethyIpyrimidin-

4-yl)phenyl, or 4-chloro-2-(2-cyanopyridin.-4-yl)phenyl. 

27. A compound selected from: 

(4aR)-l-[(2,3-difluorophenyl)methyl]-4-hydroxy-4a-methyl-2-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-dihydro-5H-pyrroIo[l,2-

b]pyridazine-3-carboxamide; 

(4aR)-N-[2-(6-cyano-5-methylpyrimidin-4-yl)-4-(trifluoromethyl)phenyl]-l-[[2,3-
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difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 

(4aR)-N-[2-(2-cyanopyridin-4-yl)-4-(trifluoromethyl)phenyl]-l-[[2,3-difluoro-4-(2-

moTpholin-4-ylethoxy)phenyl]methyl]-4-hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-

pyrrolo[l,2-b]pyridazine-3-carboxamide; 

6-[4-[[(4aR)-4-hydroxy-4a-methyI-2-oxo-3-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6)7-dihydro-5H-pyrrolo[l)2-b]pyridazin-

1 -yl] methyl] -2,3 -difluorophenyl] hex-5 -ynoic acid; 

(4aR)-l-[[2s3-difluoro-4-(3-morpholin-4-ylprop-l-ynyl)phenyl]methyl]-4-hydroxy-

4a-methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyridin-3-yI]phenyl]-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 

(4aR)-l-[[4-[3-[(2R)-2,3-dihydroxypropoxy]propoxy]-2,3-difluorophenyl]methyl]-

4-hydroxy-4a-methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyridin-3-

yl]phenyl]-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 

(4aR)-l-[[4-[4-[(2R)-2,3-dihydroxypropoxy]butoxy]-2,3-difluorophenyl]methyl]-4-

hydroxy-4a-methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-

yl]phenyl]-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 

(4aR)-l-[[4-[6-[(2R)-2,3-dihydroxypropoxy]hexoxy]-2,3-difluorophenyl]methyl]-4-

hydroxy-4a-methyl-2-oxo-N-[2-(trifIuoromethyl)-4-[6-(trifluoromethyl)pyridin-3-

yl]pyrimidin-5-yl]-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 

(4aR)-l-[[2,3-difluoro-4-(2-morpholin-4-ylethoxy)phenyI]methyl]-4-hydroxy-4a-

methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-(trifiuoromethyI)pyrimidin-4-yl]phenyl]-6,7-

dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 

(4aR)-l-[[2,3-difluoro-4-(morpholin-4-ylmethyl)phenyl]methyl]-4-hydroxy-4a-

methyl-2-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyridin-3-yl]phenyl]-6,7-dihydro-

5H-pyrrolo[l ,2-b]pyridazine-3-carboxamide; 

(4aR)-N-(4-bromo-3,5-difluorophenyl)-l-[(3-chloro-2-fluorophenyl)methyl]-4-

hydroxy-4a-methyl-2-oxo-6,7-dihydro-5H-pyrrolo[l,2-b]pyridazine-3-carboxamide; 
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(3S)-3-tert-butyl-l-[[2,3-difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-4-

hydroxy-2-methyl-6-oxo-N-[4-(trifluoromethyl)-2-[6-(trifliioromethyl)pyrimidin-4-

yl]phenyl]-3H-pyridazine-5-carboxamide; 

(3S)-3-tert-butyl-N-[4-chloro-2-[6-(trifluoromethyl)pyrimidin-4-yI]phenyl]-l-[[2,3-

difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-4-hydroxy-2-methyl-6-oxo-3H-

pyridazine-5-carboxamide; 

(3S)-3-tert-butyl-N-[4-chloro-2-[6-(trifluoromethyl)pyridin-3-yl]phenyl]-l-[[2,3-

difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-4-hydroxy-2-methyl-6-oxo-3H-

pyridazine-5-carboxamide; 

(3S)-3-tert-butyl-N-[4-chloro-2-(6-methyIsulfanyIpyridin-3-yl)phenyl]-l-[[2,3-

difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-4-hydroxy-2-methyl-6-oxo-3H-

pyridazine-5-carboxamide; 

(3S)-3-tert-butyl-N-[2-(6-cyano-5-methylpyrimidin-4-yl)-4-

(trifluoromethyl)phenyl]-l-[[2,3-difluoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-4-

hydroxy-2-methyl-6-oxo-3H-pyridazine-5-carboxamide; 

6-[[2,3-difIuoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-9-hydroxy-5-methyl-7-

oxo-N-[4-(trifluoromethyl)-2-[6-(trifluorometliyl)pyrimidin-4-yl]phenyl]-5,6-

diazaspiro[3.5]non-8-ene-8-carboxamide; 

7-[[2,3-difIuoro-4-(2-morpholin-4-ylethoxy)phenyl]methyl]-10-hydroxy-6-methyI-

8-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-

diazaspiro[4.5]dec-9-ene-9-carboxamide; 

6-[[2,3-difluoro-4-[2-[2-methoxyethyl(methyl)amino]ethoxy]phenyl]methyl]-9-

hydroxy-5-methyl-7-oxo-N-[4-(trifluoiomethyl)-2-[6-(trifluoromethyl)pyrimidin-4-

yl]phenyl]-5,6-diazaspiro[3.5]non-8-ene-8-carboxamide; 

7-[[2,3-difluoro-4-[2-[2-methoxyethyl(methyl)amino]ethoxy]phenyl]methyl]-10-

hydroxy-6-methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyriniidin-4-

yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide; 

4-[2,3-difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-[6-
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(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]butanoic acid; 

5-[2,3-[difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]pentanoic acid; 

6-[2,3-difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]hexanoic acid; 

7-[293-difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]heptanoic acid; 

7-[[2,3-difluoro-4-[2-[(2S)-2-(methoxymethyl)pyrrolidin-l-

yl]ethoxy]phenyl]methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide; 

(2S)-2-[2-[2,3-difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-

[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]ethylamino]butanedioic acid; 

3-[2-[2,3-difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyI]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]ethylamino]pentanedioic acid; 

6-(2,3-difluoro-4-(2-(methyl(oxetan-3-yl)amino)ethoxy)benzyl)-9-hydroxy-5-

methyl-7-oxo-N-(4-(trifluoromethyl)-2-(6-(trifluoromethyI)pyrimidin-4-yl)phenyl)-5,6-

diazaspiro[3.5]non-8-ene-8-carboxamide; 

7-[[2,3-difluoro-4-[2-[methyl(oxetan-3-yl)amino]ethoxy]phenyl]metliyl]-10-

hydroxy-6-methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-

yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide; 

7-(2,3-difluoro-4-(2-(methyl(oxetan-3-yl)amino)ethoxy)beiizyl)-10-hydroxy-6-

methyl-8-oxo-N-(4-(trifluoromethyl)-2-(6-(trifluoromethyl)pyrimidin-4-yl)phenyl)-6,7-
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diazaspiro[4.5]dec-9-ene-9-carboxamide; 

7-(4-(3-(dimethylamino)-2,2-dimethylpropoxy)-2,3-difluorobenzyl)-10-hydroxy-6-

methyl-8-oxo-N-(4-(trifluoromethyl)-2-(6-(trifluorometiiyl)pyrimidin-4-yl)phenyl)-6s7-

diazaspiro[4.5]dec-9-ene-9-carboxamide; 

6-[[2,3-difIuoro-4-[l-(2-methoxyethyl)azetidin-3-yl]oxyphenyl]methyl]-9-hydroxy-

5-methyl-7-oxo-N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-5,6-

diazaspiro[3.5]non-8-ene-8-carboxamide; 

7-[[2,3niifluoro-4-[4-[methyl-[(2S,3R,4R,5R)-2,3,4,5,6-pentahydroxyhexyI]amino]-

4-oxobutoxy]phenyl3methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yi]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-9-carboxamide; 

7-[[2,3-difluoro-4-[2-[2-[methyl-[(2S,3R,4R,5R)-2,3,4,5,6-

pentahydroxyhexyl]amino]ethoxy]ethoxy]phenyl]methyl]-10-hydroxy-6-methyl-8-oxo-N-[4-

(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-diazaspiro[4.5]dec-9-ene-

9-carboxamide; 

7-[[2,3-difluoro-4-[2-[2-[2-[2-[2-

methoxyethyl(methyl)amino]ethoxy]ethoxy]ethoxy]ethoxy]phenyl]methyl]-10-hydroxy-6-

methyl-8-oxO'N-[4-(trifluoromethyl)-2-[6-(trifluoromethyl)pyrimidin-4-yl]phenyl]-6,7-

diazaspiro[4.5]dec-9-ene-9-carboxamide; 

2-[2-[2,3-difluoro-4-[[10-hydroxy-6-methyl-8-oxo-9-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yl]phenyl]carbamoyl]-6,7-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]ethylamino]ethanesulfonic acid; and 

2-[2-[2,3-difluoro-4-[[10-hydroxy-6-methyI-8-oxo-9-[[4-(trifluoromethyl)-2-[6-

(trifluoromethyl)pyrimidin-4-yI]phenyl]carbamoyl]-657-diazaspiro[4.5]dec-9-en-7-

yl]methyl]phenoxy]ethylamino]ethanesulfonic acid 

or a salt thereof, or a solvate of the compound or the salt. 

28. The compound according to any one of claims 1 to 27 or the salt thereof, or the 

solvate of the compound or the salt for use in the prevention and/or treatment of a disease 

selected from hyperphosphatemia, secondary hyperparathyroidism, and chronic renal failure. 
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29. A NaPi-IIb inhibitor comprising a compound according to any one of claims 1 to 27 

or a salt thereof, or a solvate of the compound or the salt. 

30. A PiT-1 inhibitor comprising a compound according to any one of claims 1 to 27 or 

a salt thereof, or a solvate of the compound or the salt. 

31. A PiT-2 inhibitor comprising a compound according to any one of claims 1 to 27 or 

a salt thereof, or a solvate of the compound or the salt. 

32. A preventive and/or therapeutic agent for a disease selected from 

hyperphosphatemia, secondary hyperparathyroidism, and chronic renal failure, the agent 

comprising a compound according to any one of claims 1 to 27 or a salt thereof, or a solvate 

of the compound or the salt as an active ingredient. 

33. A method for preventing and/or treating a disease selected from hyperphosphatemia, 

secondary hyperparathyroidism, and chronic renal failure, comprising administering a 

therapeutically effective amount of a compound according to any one of claims 1 to 27 or a 

salt thereof, or a solvate of the compound or the salt to a patient. 


